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This is the Qlip side of Computer Lib.

(Feel free to begin here. The oiher side
is just if you want to know more sbout computers,
which are changeable devices for twiddling sym-
bols. Otherwise skip it.)

(But if you change your mind it might
be fun to browse.)

In & sense, the other side has been a
come-on for this side. But it's an honest come-
on: 1 figure the more you know, the readier
you'll be for what I'm saying here. Not neces-
sarily to agree or be "sold.” but to think about
it in the non-simple terms that are going to be
necessary .

The material here has been chosen largely
for its exhilsrating and inspirational character.
No matter what your background or technics]
knowledge. you'll be able to understand some of
this, and not be sble to understand some of the
rest. That's partly from the hasty preparation
of this book, and partly from the variety of in-
terests I'm trying to comprise here. I want to
present various dreams and their resulting dream
machines, all legitimate.

If the computer s @ projective system, or
Rorschach inkblot, as alleged on the other side,
the real projective systems-- the ones with pro-
jectors in them-- are all the more so. The things
people try to do with movies, TV and the more
glamorous uses of the computer, whereby it makes
pictures on screens-- are strange inversions
and foldovers of the rest of the mind and heart.
That's the peculiar origami of the self.

Very well. This book-- this side, Dream
Machine: is meant to let you see the choice
of dreams. Noting that every company and uni-
versity seems to insist that its system is the
wave of the future, | think it is more important
than ever to have the alternatives spread out
clearly.

But the “experts" are not going to be much
help: they are part of the problem. On both
sides, the academic and the industrial, they are

being and in the
jarring new jargons (sec "Babels in Toyland,*
P ). Little clarity is spresd by this. Few

things are funnier than the pretensions of those
who profess to dignity, sobriety and profession-
alism of their expert predictions-- especially

when they, too are pouring out their own personal
views under the guise of technicality. Most peo-
Ple don't dream of what's going to hit the fan.
And the computer and electronics people are like
generals preparing for the last war.

Frankly. [ think it's an outrage making it
look s if there's any kind of scientific basis to
these things: there is an underlevel of technicality,
but like the foundation of a cathedral, it serves
only to support what rises from it. THE TECH-
NICALITIES MATTER A LOT, BUT THE UNIFYING
VISION MATTERS MORE.
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T™HE GESTALT, DEAR BRUTULS,
IS KOT IN OUR STARS
Bor N ovRsELMAS,
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One*ime seventh-grade dropout.

DREAMS.

Technology {s an expression of man's dreams. [f man did
not indulge his fantasies, his thoughts alone would inhibit the
development of technology ftself. Ancient visionaries spoke of
distant times and places, where men flew around and about, and
some could see each other at great distance. The technological
realities of today are already obsolete and the future of
technology is bound only by the limits of our dreams. Modern
communications media and in particular electronic media are
outgrowths and extensions of those senses which have become
dominant {n our social development.

How Wachspress, “Hyper-Reality."
(® Auditao Ltd. N73
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Ladies and gentlemen, the age of
prestidigitative presentation and pub-
lishing is sbout to begin. Palpitating
Presentations, screen-scribbled. will

3 dance to your desire, making mani-
fest the many mysteries of winding
wisdorn. But if we are (o rehumanize

. an increasingly brutal and disagree-
able world, we must step up our
efforts, And we must humry. Hurry.
Step right up.

Theodor H. Helaon,
"Barnum-Tronics. "
Swarthmore “cllege
Alwmi Bulletin,
Dec 1870, 12-18.

“When you're
dealing with media you're in thow business, you
Know, whether you like it or not.”

“Show business,” he said. “Absolutely. We've gotta
be in show bumincss. We've gotta put together a team
that will get us there”

1 made a mental note to use the show busincss me-
taphor acain, and continucd. “INNCS real creative tal
et probalily Ties in other areas .. *

lieywood Gould, Corporation
Freak (Tover), 23.

[ 4 FacT, You Wil HWE TE WHOLE
PECTAUM o EXPERIENCL AT Y

Biow UP THE
_ WORLD//

Tie Great Robert Crumb.
(From zap Comfz #J.)

This book has several simultaneous intea-
tions: to orient the beginner in fields more
complex and tied together than almost anybody
realizes; nevertheless, to partially debunk
several realms of expertise which 1 think de-
serve slightly less attentfon than they get;
and to chart the right way, which I think uniquely
continues the Western traditions of literature,
scholarship and freedom. In this respect the
book 18 much more old-fashoned than it may seem
at the gee-whiz, very-now level.

The main ideas of this book I present not
as ay own, but 85 4 curfous species of revealed
truth. It has all been cbvious to me for some
time, and I believe it should be ohvious as well
to anyone who has not been blinded by education.
1f you understand the probleas -nE creative thlnk=~
ing and organizing ldeas, if you have seen the
bad things school so often does to people, Lf
you understand the sociology of the intellectual
world, and have ever loved a machine, then this
baok saya nothing you do not knoy already.

AUTHOR’'S COUNTERCULTURE CREDENTIALS

Writer, ahowmsn. generalist. Gemini, moon in Libra, Gemini rising.

1 have relatively little interest in improving the educational system within the existing framework.

Author of whet may have been wo.rld‘s first rock musical, "Anything & Everything." Swarthmore College. November 1957 (with Richerd L. Caplan).

Photographer for a yesr at Dr. Lilly's dolphin lab (Communication Research Institute. Miami, Florids). Attendee of the Great Festival
(like many others). and it changed my life (as others have reported). What we a

Lifelong media nul. Magazine collector; hung around TV studios as & child. C i

re all looking for is not where we thought it was
1a: Gimmi fon,

For every dream, many details snd intri-
cacies have to be whitiled and interlocked. Their
joint ramifications must be deeply understood by
the person who is trying to create whatever-it-is.
Esch confabulation of possibilities turns out to
have the most intricate and exactly detailed results.
(This is why | am so irritated by those who think
"electronic media” are all altke.)

And each possible combinstion you choose
has different precise structures implicit in it,
arrangements and units which flow from these
ramified details. Implicit in Radio lurk the
Time Slot and the Program. But many of these
possibilities remsin unnoticed or unseen, for a
variety of social or economic reasons.

Why does it matter?

It matters because we live In media, as
fish live in water. (Many pecple are prisoners
of the medis, many are manipulators, and many
want to use them to communicate artistic visions.)

But today, at this moment, we can snd must
design the media, design the molecules of our
new water, and | believe the details of this design
matter very deeply. They will be with us for a
very long time, perhaps as long as man has left;
perhaps if they are as good as they can be, man
may even buy more time-- or the open-ended
future most suppose remains. (See "Endgame,”
p. L)

So in these pages | hope to orient you some-
what to various of the proposed dreams. This is
meant 8ls0 to record the efforts of a few Brewster
McClouds, each tinkering toward some new flight
of fancy in his own sensoarium.

But besr in mind thst hard-edged fantasy
is the corner of tomorrow. The great American
dream often becomes the great American novelty.
After which it's a choice of style, size and fin-
ancing plan,

The most exciting things here are those
that involve computers: notebly, because compu-
ters will embraced in every presentetional medium
and thoughtful medium very soon.

That's why this side is wedded to the other:
if you want to understand computers, you can take
the first step by turning the book over. 1 figure
that the more you know about complters-- especial-
ly about minicomputers and the way on-line sys-
tems can respond to our slightest acts-- the better
your imagination can flow between the technicali-
ties, can slide the parts together, can discern the
shapes of what you would have these things do.
The computer is not a limitless partner, but it is
deeply versatile; to work with it we must under-
stand what it can do, the options and the costs.

My special concern, all too tightly (ramed
here, is the use of computers to help people
write, think and show. But I think presentation
by computer is a branch of show biz and writing.
not of psychology. engineering or pedagogy.

This would be idle disputation if it did not have
fer-reaching consequences for the designs of the
systems we are all going to have to live with.

At worst, | fear these may lock us in; at best,

1 hope they can further the individualistic tradi-
tions of literature, film and scholarship. But

we must create our brave new worlds with art,
zest, intelligence, and the highest possible ideals.

I have not mentioned the emotions. Movies
and books, music and even architecture have for
all of us been part of important emotionsl moments.
The same is going to happen with the new media.
To work at a highly responsive computer display
screen, for instance, can be deeply exciting.
like flying an airplane through a canyon. or
talking to somebody brilliant.  This is as it
should be. ("The reason is, and by rights ought
to be, slave to the emotions.” -- Bertrand Russell.)

In the design of our future media and sys-
tems, we should not shrink from this emotional
aspect as a legitimate part of our fantic (see p.

DMYyg ) design. The substretum of technicalities
and the mind-bending, gut-slamming effects they
produce, are two sides of the same coin; and to
understand the one is not necessarily to be
elienated from the other.

Thus it is for the Wholiness of the human
spirit, that we must design.
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SPECIAL

To TH(AVSU i 1978,

© 1975 Thesdor . Nelsen

Gee whiz, folks, here we are at another prin-

ting and already the big clock on the wall tells
us that another year has gone by.

This supplement is mainly things that had to

be mentioned, but it kind of assumes you've read

the book itself or are generally familiar with

computers. BOOKSTORE BROWSERS: avoid these four

pages. NEW OWNER OF THE BOOK: Check that the
es are right, nights

Pes SORRY THE TYPE STILL ISN'T BIGGER, but that

- SUPPLEMENT

will require thousands of bucks in new negatives--

meaning a lot more have to be sold as is.

ThUR NDERGROUNY AOMPUTER k6

The redoubtable PCC 1s now six issues and six
dollars a year. People's Computer Company,
P.0.Box 310, Menlo Park CA 94025.

BYTE Magazine, $10/year if you hurry, $12 later,
from Green Publishing Co., Peterborough, NH.
Editorial: Carl Helmers, Box 378, Belmont
MA 02178, Hardware-oriented.

Creative Computing: The Magazine of Recreatiomal
‘and Educational Computing. TIdeametrics,
P.0. Box 789-M, Morristown, NJ )7960. Weird
variety of subscription rates: student $6,
"individual” $8, "institutional” $15.

The Computer Hobbyist, $6/year, Box 295, Cary NC
27511, Hardware-oriented.

Computer Notes (for Altair users; from MITS).

Micro-8 Newsletter, for people really into the
Intel. Hal Singer, Cabrillo High School,
4350 Constellation, Lompoc CA 93436.

and also

Simulation and Gaming News, Box 3039 University
Station, Moscow, Idaho 83843,

Electronotes is the magazine for music synthesizer

freaks. Bernie Hutchins, 60 Sheraton Drive,
Ithace NY 14850.

and something else entirely,

Privacy Journal, a monthly newsletter on problems
of privacy, many or most of which involve
computers. P.0. Box 8844, Washington, D.C.
20003; $15 a year.

(Note: 1t is of interest that a bill on computer
privacy in this year's House of Represen—
tatives just happened to be HR 1984.)

o ——

CoPYRIGHT AN Oy RONG:

One individual I know, who relishes his
counterculture image, told me with angry and
shaking voice that he doesn't believe in copy-
right and that anything that gets near his
computer belongs to him. Well, don't leave
your manuscripts near such a person. (Why is
it always the guys with cushy and secure jobs
who tell you tweedle de dee, ideas should be
free, and patents and copyrights are selfish?)

Actually, for the individual, one of the
strongest forms of protection available is
copyright. Far from obsolete, the copyright
makes publishing, and the better computer
software, possible. (It is not generally
known that copyright violation is a felony.)
(And ripping off a program you're supposed to
pay for is not a brave guerrilla affirmation,
like hitting Harold Geneen with a pie, but
grand larceny.)

Now that Altairs and LSI-1ls have got a
lot of you guys dreaming about selling soft-
ware, an important question is how to protect
your work. Well, you have a champion.

Calvin Mooers (see pp. 18-21) is not only
a genuine Computer Pioneer From The Forties,
but, along with Herb Grosch, pioneered the
Computer Counterculture. Grosch flaunted a
beard in front of old man Watson, Mooers
strove to make computers easy to use-- back
when that was unheard of.

One of his current interests is in ways
that small independent underground-type pro-
grammers can protect their developments. He
and some associates are exploring the possi-
ble formation of a group for the legal pro-
tection of small software producers and owners.

Incidentally, when you think samething
you've written belongs to you-- a computer
Program, poem or whatever-- g¢lap the following
at the beginning, under the title:

© 1975 Jrving Snera

substituting, of course, your own name. And
t{\e year currently in effect. If computer prin-
ting is used, {C)}, using parentheses, is consi-
dered an acceptable substitute for c-in-a-circle.
This not only gives notice to potential
Borrowers, but it has certain strong magical
Properties as a legal incantation. See your
lawyer for details, but don't hesitate to apply

it liberally to your own work; you may be glad
you did.

THIRD PRINTING,

HECK YoUR ook, Now

A lot of copies of this book have not been put together correctly.

We hope that's all over now, but {f this book belongs to you
please check {t. Incorrectly-made books will be exchanged.
within two weeks of purchase (addrews on p. 2). Otherwise

you have a Collector's Item. d“mKEB D Do s

ALL YOU NEED DO IS CHECK THE NUMBERS ON THE 'CUMPUTER LIB' SIDE.
They run straight through from cover to cover, even though
the contents flip capriciously. If the letters "DM" appear

anywhere amongst these plain mumbers, you got a lemon.
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y All the DM numbers are supposed

! - to be on this side only. They poop out
/RS at number 59, and were intended merely
for cross-reference.

ASAtH B3CT roaniTe

TRe RHIR STORY

It began with a bang last Christmas: the
cover of Popular Electronics showed 'a computer
you dan build yourself for only $400'!

It was real. A young firm in Albuquerque
called Micro Instrumentation and Telemetry Sys-
tems, or MITS, had finally done it: a computer
for well under $1000. 1In a box not much bigger
than a typewriter, a machine comparable to the
Univac I. They called it the Altair 8800.

Of course, in a way this was an obvious
step. The MITS computer was simply the pack-
aging, as a computer, of a specific integrated
circuit chip chat had been on the market for
some months. This chip, the Intel 8080, is a
microprocessor, or two-level computer (see p.
44), generally employed for fixed purposes in
cash registers, pinball machines, and the like.
However, to make it a 'general” computer-- with
the engineering, hookups and accessories that
entailed~- would be no emall zatter if taken

seriously. (OA"- "“"f‘\T‘ IM’ ul»w’

“€£$54-692/505

‘80148 WN subrenbaqry
*d°N UUTT 8Z€9 3I® ST SLIW

Next in computer hobbyiem will
obviously be the Computer Van.
Already vane come with swivel
thrones, four-track stereo,
color TV; o this next step
is obvious. But most important,
recreational vehioles can be
purchased on very long time-
lans, sometimes sgven years.
(MITS has a demo van with Al-
tair, floppy diek, lineprinter.
It drives around showing off.
But they’ll sell you one like
it for a trifling $29,000.)
Now for mobile operation we
redo the power supply...

N
G140 displyy colang -surovs
1t f'] < ol

demonstralioy echoud ro Cor 7
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UNDERGROUND
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NG ComruTeR DM
1975 may be thought of as tha year in which
q suddenly in
full forca. The Altair was probably the big
crystallizing event.

Not that there wasn't a counterculture be-
fore. There were the games-players at every uni-
versity, the prank programmers (see p. 48-9), and,
wherever computers are the center of things, a
shared experience of misch_ief and breakthrough.
There was Computer People for Peace, a cliquey
and unapproachable group with booths at the con-
ferences (at least, their backs were always
turned when you wanted to ask questions). There
was the hobby fringe.

But now it's gone different. Instead of
pretentious company names meant to appeal to ob-
tuse businessmen, like Performance Measurement
Systems Consultants Group and Bottom-Line-Tronics,
the new companies have rock-group names like
General Turtle, Inc., The Sphere and Loving Grace
Cybernetics. 1In this new computer counterculture,
the main computer companies are not IBM and
Honeywell and Univac, but DEC and MITS and Gen-
eral Turtle; the standard computer is not the 370,
but the 11 (or possibly the Altair or the 8).

The standard language is not Fortran or Algol or
PL/I, but BASIC. Instead of the big color TV
that middle America wants, the underground compu-
ternik dreams of his own graphic setup forever
running The Game of Life in color (see pp. 48-9
and pic p. DM26}. (Of course that'll also re-
quire the color TV: see "Bit Maps,” p. Z.)

In such a world, computers are not a tool
but a way of life. The computer is toy, pet,
checkerboard, music box and TV. Computers are
for making music, computers are for getting peogple
together via community memory, computers are for
letter-writing, computers are for art and movie-
making and the animated decoration of the home.

Computers are for games; a vast number of
interactive game-programs are published and
swapped around. Almost all are in the BASIC
language. (Bob Albrecht's WHAT TO DO APTER YOU
HIT RETURN is said to be definitive-- $7.50 from
People's Computer Company, 1313 Menalto Ave.,
Menlo Park CA 94025. See also their magazine
PCC, as well as Simulation and Gaming News.)
PLATO games, a somewhat different subspecies, are
discussed on p. DM27.

The underground computer magazines have be-
come a blizzard (see box). Albrecht's sprightly
and successful PCC, originally oriented toward
high and grade schools, has now branched into
hobbyism as well. On the hardware side there is
The Computer Hobbyist, and now a slick new hobby
magazine, Byte, with a first printing of 50,000.
On the educational side there is a swell new
magazine called Creative Computing.

Then there is the Community Memory movement.
The basic idea of Community Memory is to have a
computer resource of information and ideas, com-
monly available. In its more glorified and mys-
tical form, the idea seems to be to have a place,
inside the computer, where information can be
shared by The People, free of institutional ob-
struction or the profit motive.

This vision is perhaps unclear to others
besides the author, but it attracts a variety of
people interested in some form of grass roots
revitalization of our society. Some of these are
disillusioned sixties radicals who look to "com-
munity organization” as a building block for a
new society:; others are interested in more nuts-—
and-bolts applications, such as trying to make
barter a viable economic form again, in an urban
society with many nonstandard leftovers, skills
and wants. (Presumably this would work by havimg
the computer find pairs of people with matching
wants and tradables; or even search out potential
trades around multi-person rings.)

The first of these systems was Resource One,
in San Francisco; 1 saw another Community Memory
in Vancouver, which seemed to be in practice a
sort of animated classified-ad system. A user
sitting at the terminal can put in ads of his own,
and can search through the entire file for key-
words of interest. As there is no censorship,
some rather surprising things get in there, for
which I wish we had room.

{A newsletter of such projects, Community
Communications, is being started by Lee Felsen-

stein, Loving Grace Cybernetics, 1807 Delaware St..,

Berkeley CA 94703.)

Even for those coming anew into the field--
the radio hams and amateur telescope makers who've
1aid their Master Charge cards on the line for the
Altair-- computers represent a new social life.
Amateur computer clubs have drawn startling num-
bers: for instance, the Los Angeles and San Fran-
cisco groups are currently pulling 100 members to
their weekly meetings. (In San Francisco, con-
tact Fred Moore, 558 Santa Cruz Avenue, Menlo
Park CA 94025.)

This book and its surprise success probably
rate mention of some sort in the world of under-
ground computerdom, '74-75; although my under-
ground status may be in ja:ga:d:;a : ha.:di:::ndad

85 the computer establishment, -
::x:ﬁunot upectzd to become Assmnatgd thereins
g0 the dozens of university class adoptions have
come as a considerable shock, as have the accep~
tance and legitimation I had long since given up
on. My heartfelt thanks for this response, and
I1'11 try to live up to it. (How is discussed on
p. Z, last column.)

But folks, this all ie the merest beginaing.
As it says on diametrically the other side, p. 3,

COMPUTERS BELONG TO ALL MANKIND.

<
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BIG BROTHER
AND AUNTIE TRUX

Well, the snti-trast trial of IBM is um-
In an aviward start, opposing lead
coused each other of professional
t, placing both men's careers under &
clous as the £ight Began.

ey
attorneys
.

the wey it comss throush in the trade prass,

the Govesnment seems to be pulling punches and

A larve-scale botch may be in progres
Computer Industry Association, or IMM-hater's
club. offars transcripte of the 1mm trisl, as

w1l as deily summsries group’s headquar-
vers are nov 4t 1911 N. ort Meyer Deive, RO
virsinias )

¢ 13 the point of 1t all? The Justice
ru-nt 1o seaking to break up IMM. (Accor-
ing to onw theory. 1t nesds potnts after the
ITT-nartford business.)
There iu & lot of superstition about IBK
in the land. The stock market took a huge dirve
ce Departmant announced it would

1
prosecute. But why? Hesh Wiener, editor of
ta;

(Nemenbe:
% Standard 0117 Mot wuch.)
would slmply make the different divisions into
aifterent iew, leaving the product line
and the cooperation intact; a wore effective
split would in sowe vay foster competition
asong the daughter corporations. But what way?
One of IMt’s more recent tricks s to
overvhels litigators by the quantity of doc-
umants supplied, meny of vhich ere stored on
computers in full-text forw.
1des Of the us magnitudes involved, some
figures just cems up in Tecent Jitigation with
Sanders Associates. Sanders s suing BN,

approxinately 421,660,000 paq
(Datamation, July 73, f. 129.)
th of a sult by Control Dats, in which
1M settled, was the destruction of the great in-
dexes which had been constructed to the vast file
of 1B‘s records: the index is gone and unevail-
able for this cave.

a 1ot of people this Sust seews to have
o do tion. In the
author ‘s opinion, however, the issue i the one
big usual question, the lesus of freedom in our
time: and that i# not e metter of bigness, but
the style of IBA's control. Computers should
make things easier in both our work and our pri-
vate lives, and ahould halp lighten our loads
and enlighten our minds, clarifying the cowplex-
ities of everything. Unfortusately, IBK's method
of making money has a little too much to do nm.
creating rigid and oppressive and

complex wystems, fobbing them off as ux.nunc.
and ensnaring {ts customers in complications by
the techniques discussed on pp. 52-56.

People ahould be free to use computers as
they ought to be used, sach in his personal style
feqardless of his job title, amidat rushing mems
of cptions and clerifying screen graphics, rether
than sach persan and office worker being locked
into his own "starnly allotted sandpile,” a3
cumings put it. And that iz the probl

fecortt 15mMacmArny

Nancy Foy, The
viewad

Sun Never Sets gn IBM. Kot re-

Press time

it Mqul Think is out in paperback, with
dded chapter, frow the Nev Amarican

Ulbraey.

Datamation devoted large sections of ite February
March ‘75 issuss to material on the 1B
Probles.

€
leg'w\ T, Al Dansos)

7bone of EM's defense in ancitrust
i+ s vherters

“Computern are so
that thare’s just no vay to make 1t possible for
competitors to hook up their equipment

The truthi almost anybody can Rake sensible com—

puters that work and tie together semsibly. Only
1 can do it wrong and meks it meick.

LS

THIBMK

Some usaful words for discussing the I8
(Thaskn to ter Decisions

which same of ME";IL o Yot
@m: 1575 Theodor H. Nelson.)

T

Logy
the stidy of I,
oopiry

v-ha wisdom of IM/ itmosoph, one wise
to I,

iapeccapt b
otun.xxy moticed by 1m.
anilmatic o
Puczlingly stmish.
Umbroglio
1M software.
Lrmologiem
clumey or inappropriate term,
) e3p. one
hich mlsspasks iteelt, wuch as
for cyclical acc

device ¢, and "virtusl systes® for real
a or rea

Tretem Lvolving rirtual
L] huge memory

u,u., o Put & curss on the POP-10,
for

rumaced coda £
SYftem (Extarded Minarily Coded,

Deci~
lly Organized, Rbitrary Kludge) .

1y,

2, 4l
devicefor indirectly u“lﬂhl-

m.,u.uu'.m---nxu- "1 hope to be
sble to Teport in future sditions of thia ook
that TN hes moved firmly and credidly towerd
making lts systems clear and simple to uss, with-
out requiring laboricus attention to needlesscom-
plications and oppressive rituals
This hae in fact occurred. and I eo report.
In an earth-shakim snnouncemant in Janvary,
1m cotelly coversed the policy of its computer
diviston for the n years. Yot 80 jeded 18
press that this vene was not, 1 think, pro-
rly recognis
P tounding &b 1t say be from the y that
aeve the vorid JCL and the WT/5%, Lo January T im
into the vorld of easy computers. bringing
£

with a program created by 1M
fied (called an Industry Application Packege or

step-by-step throvgh what they are
oty and coprancly ore vary claar and heipful
for the naive

THia .m:—m- iz in many vers qnufyn.q
for those of us besn
acrean-based ayst

!o .
“legitimacy” to minlcompu
and it helps companies that slready
uch an Basic/Four.

sake tioge simple. considering the axper-
Tence they have lavished on the opposite pollcy.
Aryway, with thie move I would say that IBM

purged iteelf of at least 20V of its dhc'nuhh
evil, if thi ins o reel chang.

A dslicate problem will restrict the impact
of the 32 iteslf, however. That ix that INM vants
1t used only am & gateway to its big computers
presumably, if users were allowsd to program it,
they'd find veys out of having to u blggte.

HHAT Wi o Do exT?

t happens, we know vhat IBH's biggest
naxt move wi11 be 1% i n somathing to be uuod
the Puture System (F5). 75 will be lete
Ltne of computers and communications techiquen
for them, but that‘s all we know; security is
very tight. Supposedly FS exists and is ruaning:
but what i 17 Ali ve Xnov is that itz ached-
uied introduction hae been pushed back from 1978

wometime after 1980.

myway, I have asked & lot of savvy people

vhat lMy thought 7S was going to be, and here
are some of the answers:

A completely modulsr line of computars and
tarminals with a Unibus-type architec-
ure, (RUMOR: this would eliminate

o, ctn and Systeas Analysts.
the postyunement.)

A eicrprogramed lioe of equipmant. whoss

rvare us

A totally PL/I -yn-

A line of equipnent with ever-changing

an-dance

Tich that o compating amutactuzes
can ever Find out what they aze. (A
Charge by Herb Grosch and mmerous
periphersl manufacturers.)

A complete and impregnable total systes for
al) symbolic informstion, Which can
anly be keyed into through 1BM terminals,
processed on IBM computers, transmitted
through IBM satellites, and read out
through IBK terminals. (PACT: 1AW ha
applied for s satellite.}

Totally compatible with existing 370 herdware,

Totally incompatible with sxisting 370 hard-
ware, but softvare-convertible. (IBH
makes & lot Of woney on adapters and
conversions.)

A Line of pocket-sized and portable equipment
built around Hagnetic Bubhle Technology.

A line of sssy-to-use equipment vith sasy-to-
use interactive software. (This would
suddenly elininate hundreds of thousands
of prograssers, but IBX doesn't owe them
anything.)

"Man, vhatever it is, it'll be wick.®

c‘fsekcwg '

Far Bonceos,

A: the Dutchass County Fair this year, there
oo

A typewritar (marked
“analysis.
almost certainly
nmably the typewriter vas an
ordinary Mag Card Selectric, Wemo: iver or
the lixe. The fisthouse operator could mimply

Incidentally, while 184 is prnb-bly the px;n»
cipal employer of Dutchess County, we should not
assume direct complicity.

complicated

"Tlif OFFiCe OF THE FuTuRE "

remarkable iseue of Business Weak {June
30, l975) carried a J6-page mection Called an
“exacutive briefing,” whatever that is, on the
Office of the Future, whatever that is
The article vas actually two things spliced
together: “futuristic® gab arcund the title, and
4 report on the so-called *word proceseing in-
dustry.” Word processing, s silly IBM term,
Besns handling text by tricky office equipment
(ese “Type Rightar,” p. 14).
1M conuoh the word processing mar!
¥ith such machines as the Mag Card k)’culc and
the abominable (in my opinion) WI/ST.
Ported by Business Wesk, IBM's basic lUltm
1s o tell businessmen that have to have &
centralized typing pool of specislly trained
£YPLsts to use thase thing,
to be recrganized.

Nov Xerox has coms up with a competitive
Machine, the BOO (ses Diablo, p. ¥), .nd suum
Yesk intones that only thase two firms
Savvy and capital to succesd in
Create the Office of tha Futura.
hogual

r-h-a o
wall, this is

ah.

The big mistake 13M's competitors slvays
Seen Lo make is to let 1BX define the probles,
and then go in to O compete on the battle-
9round, and in the terma, thet IBM has laid out.
But it {v not esnaible to play follow the leader
on sligpery loge thiowh o Pped wvamg.

Kow Xerox haw stepped onto the slippery log.
But the right thing would be to unmask the ab-
surdities of the B game with new initiativas
which they cannot possibly emulate.

The office of the future, in the opilaion
©of the author, will have

. * nothing to do with the
wophisy - silly cowplexities of automatic typing. It will
g S of 1 bave screens, and keyboards, and poasibly a
Y o ot 1 printer for outgolng letters, but ly not.
we . ALl your business information vill be  callabie
bmec: o the screen inatantly. An all-embracing dats
Tomsooe dmarsed in. or itmisd with, the SEFCture vill bold wery fom of Intormenion
= Vinmomarical and testual- in 4 cats'-cradie of
joe You, the user, whateve o
. :i; OF the market, a graet famposition. EAtle. ey QUICKLY rove your screen chioashme
o, antize information-space you are entd
Dha SNATY 4o tonettarcess of 1. Ses. Tou will have oo 8o ee peeseming it
tmpun, Indsed “programe” will never be axplicitly i
u...&ﬁ""" againat I, if any. voked at all; they will simply taxe sffect ."
. in the a1
el y + somathing
Eomentasking w of 1M by the Justice A display-driven informa-

tion camplex,

\ \'/ X}

Xerow Corporation entered the computer
b\llA a few years ago, it announced that it was
Going o challenge 130 hasdto-mead for Sominetion
of the whole broad field of Information, whatever
that ia. Xerox made copiers, but saw the hand-
writing on the drum: events y the handling of
T itten aatarialn wnuld croms wver inte the cempic
ting realm) few are sure in what way. (For thres
future directions that have been proposed, ses
Engelbart, pp. DM4&-7, PLATO, pp. DM26-7, and

P

»p.
The last July Computervorld in '78,
hovever; toiled of Xerox's .um-. the com-
Specifically, Xerox will etop mexing
though they still will meke
the hot Diablo printer {see p.
sented in the framwork of
grand tragedy, the Promethean collapss af overex-
tanded asbitions. Evidently Xerox managese
pushed too hard i tible dizectione--
Fuilding slowly for o wventest challenge of Imt,
T2 Shoving peofits quickly.  The (irm fall be-
boat and the dock, joining RCA and Gen-
rel Electric and the other big companies that
found they couldn't make it selling comput.

But xerox is not as far out of the field as
acme might think,

In a sacret mountain hideavay-- well, not too
secret-- Xerox still has perhaps the sherpest
bunch of computar fascale in the wrld, And they
are pl way way abesd, to the time computers
are pncuculy fres. If Xarox gives thes their
head, and doesn't Gut back, tha corporation will
have little trouble in triumphantly returning to
the f1eld five or ten years from nov, concwivably
Xnocking MM Off its feet in the new markets of
that day with a karate-iike sweep.

This Place of Power is called Xerox Palo Alto
Rasearch Center, or Xerox PARC, and its atmosphere

busy volleyball game outside when I arrived, and
vhen I asked for the person I was going to s
the receptionperson said to pull uwp 4 beanbag and
vait tlil he had finished playing volleyball.
iater, when I addreased a group, it vas in & room
furntaned only with a mountain of those beanbag
sacks. As pecple cane in. they wwuld pull basniuge
off the mountain and sit down

5o far #0 good: California u.uw 50 1 we
Into wy cap. and sverybody eat listening. 1 had o
idea 1f I was getting through. Since what I try to
tell people begins where tachnology atops-- moral
precepts, as it were, for organizing ideas and sys-
tems in the world of the future (sse this whole OM
sidel-- I'a used to people looking confused, or
worried, or angry, or even valking out. There was
fnone Of that, Was I qetting through? Or were they
Al1 just stoned?

1 think I just sort of stopped and sald, “Is
everybody following thia?”
les and 1 think somecne ss{d,

1t vas the anly place I've
aver spoken vhers the audlence was on the same
vavelength, going straight on nto Systems Design
for Puture Man. Very moving.

(%

This ls obviously the place to tell you about
Alan xay and the .

The hottest project at Xarox PARC &s Alan
Xay's Dynabook, formarly the Kiddy Computer. As
lots of people will tell you, it's going to cost
five hundred dollars, be emall
shoulder strap, have a built-in screen,

around on a

run on batteries, and have all the books &

wanta to read from the screen stored on a cassatte
A dewos! They'll knock you out. On a

color TV screen, they'll show you a wildly changing
Pageant of toy soldiers, photographs, beautiful

the besutiful SALLTALX langusge {it vai pnum-uy
called the Xiddy Computer, remembsr), which a
bright child can learn and which has some ety
powerful fastuces.

Now let's sort this all out.

f1e14, but this is not one of them.
ously real.

how come Xerox ix lsaving the computer
f1e1a?

Answer: they're not exactly leavings they're
taking e break until they can sell this beauty
for five hundred dollers.

t's the deley?
The Dynabook. or Kiddy Computar is sctually

to laugh. A PDP-10 1s a big
(Ses page 41.} A PDP-XO ys-
tem costs hundreds of thousands of dollari
But the last laugh will be Xerox's. The way
computar prices are coming down, through inte-
grated circuits ever more powsrful and cheap, that
- (check your

asked to buy a PDP-10, but aanagesent bridled,
seaing as hov Xerox was in the computer busine
and made competitive machines. 50 the fell
nothing daunted, built their ovn nod
say the pasts only cost & fow thousand. )

Hote: r.)- above predictions are based, of
cour ion of Xerox management
bwvinq etk ® doing. Assusptions of this type

the computer Fiaid 411 too often turn out to be

wl.l.hout banis. But we can hope.)

——

The Language 18 now funning time-shazed.
for ganeral customers, on Computility (as men-
tioned on p. 21), and in s fancies varsion offered
by Interactive Sciences Corp., 60 Brook:
Braintres, Kass., 617/848-2600. Wooars has 1i-
Gensed the latter firm to run both his basic pro-
cansor and "Mvanced Developments” (rather secret)
in ru.  syetams and computer control.
tacular daca-base stuff

huz yen won't be able to find out about it directly.

Special packages are the specialty of Interactive
Sciances, and with TRAC they can offer packag
vith both the data base stuff and other unusual
capabilities. For inatance, this time-sha

TRAC can itself cell up other computers nd sign
into them, responding to massages as if it were &
user.

The Camputility version seems to run for about
$12 an hour, the Interactive Sciences version for
someuhat more-- but the latter firm im interested
{n eelling whole packag. t user-diddling.

LRy

Moaers has recently received registration for

MU v e RAPPY ROBOT.*

—_——

"bEC 1S GETTING L'KE 1BM*

16 & compleint you hear evarywhere.
blance is certainly not in salesmanship-- ha ha
but in the way that the standard answar to qui
tions has now bacome. *I don't know, that's not
wy departmant.”
Dbittarnsss because 20 many of DIC'e fany loved it
for not being Likk IBK. It's like when Jackie
¥annedy married Onaseis

New 4 Dec¢

Despite ite stesdfastly ineipid marketing,
OEC has coneolidated 1ts position at the center
of the mell-camputer mealstron, and the vor-i1
s been consolidated as the nd medium-
Plead computer of chotce tasny 7 sophiatioat
(e rp-11 1n aleo aterecting considerable in-
terant In one curious
Inatancer Tiret Ketioms Clty Bank of wev Tork
18 creating a network of 11/45s.)

news or na 11

The PDP-11 has now become the firet compy-
ter to range in sixze, genuinely, from the tiny
to the grend. During the lset aix months, OAC
haz brought out the smallest of the line, the
L81-11, a1l On a Ioard the size of & Aheet of
typewsiter paper, for S1X HUNDRED AND PIPTY

That includes the full cowputer and
4% of volatile fast asmory, sa well as bullt-in
debugg

However, am with meny announcemants, this
s not quite the full story, Thim LEI-11 ie

be
the vary wne thing as the 11/04, desurely an-
cod Lest fall, which costs $2500 with pover
eerply and Uniius, mo Front panel.  The an
nouncement of the LS1-11 then takes on the ap-
pearance of & reply to the grand HITs aanounce-
ment of January (ses p. ). Especiaily when it
turne out thet if you went ane Lsi-11, it costs
« thousand. (“Buying club being formed
with the ides of pooling resources for the
quantity price; mee “Cheap Computers,” p. ¥.}
(Sophisticates interasted in putting the
L82-11 in other equipwant have been quick to
notice an unusual featura: it has an

floating point (s vary chesp option).
of us who daydrean sbout wnusual functions, such
4r List procasning or graphics or the lie, this
paning La very suggestiva: with acce
-Acxoproqr- instructions, & 41€f
for fast impl
was you wanted-- and
your nefarious
dinarily reserved for flcating point.)
(-mu- he may not be able to deal with thar,
wvy source parson for the LSI-11 s
mnm Lo Leuts at DEC I Rolling Meadows. 111.)
t the high end of the line, & big POP-11--
the -od 1 70-- has bean unvelled, revesling a
full 32-bit machine, in the hundred-thousand-
dollar cl th cache sesory and time-shacing.
(But vhat of the even bigger POP-11 model 85,
Fumored to be Whirring its thirty-six bits un-
e in the Maciboro plant under yot another
ting system? Will Lt mean that all the
tner 114 have had tvo more bits A1) this
time? Ah, pity that nathing can be said about
that here.)
Multiple operating systems are, indesd, the
bane of the POP-11 line. Xot only are theza
"u own, like RSTS, RT-11, DOS and RSX, which
suffer from a lack of file compatibility and
sosetimes won't even run the seme object coder
but now thers hes arisen a far grander operating

suggestiveness of harem

TICS (see p. 45).

lems tine. Like Multics, it's & beauty. Like

Multics, it was programsed in e higher language

the lanquage it's pm:n—.d 1n, hovever, 1

called sisply ge vas crested

by Brian x.nugr..n. it widely-praised
4

Aside from all tha usual
features, it allows programs the magic property
1 Each program can throw off copias

regrettably, there is no room to dlacuss these
here. (For Simul, Ole-Johan Dahl ard C.A.R.
Hoare, "Mierarchical Program Structures.” in
Dahl, Dijkacse and Noars, Structured Progcumd
Acaden: ) Thes ures effectively
change the character of programaing completely.
Por instance, to simulate 4 number of objects
intaracting, the program can spin off a copy of
itself for evary object, and copy (atmicking
the real-world object), can than respond to its
continually-changing envirorment as required.

In other words, this type of language means that

2

programs behave auch more 1ik n9s being
sisulated than they ever did before.
IMULA costs $20,000, and, t happens,

B
UNIX costs $20,000 {frae to non-profit organize-
tions). Unfortunately thim raises certain grave
questions, since the telephone company (of which
Bell Labs is a branch) is not supposed to be in
the computer prwn-lm business; and those who
ars in the busin » dismayed by the idea of
wuch a competitor.

DEC'S OTHER COMPUTERS

e than throw its corporate weight en-
tirely behind the PDP-11, DEC has carved out
certain areas in which it is trying to market
its 12-bit and 18-bit machines, the POP-B and
POP-15, The POP-8 is being pushed for busins
applications, with DEC's COBOL-1ike languages
also a vary nice version of the B hss appearsd,
an sxcellent home computer, with 8K of core, tvo
floppy dleks, keyscope, and wet-printer option:
this is the “Clessic,” at §12,000.

The 18-bit POP-15 line is still being mar-
keted. Perhaps in order to zsve it, it Ls being
marketed 45 & “medius-sized” machine, with MOPS
(DEC's data-bame system), with virtual huge mem-
ory, and with hot displays.

COMPETITIVE LOCKALIXES

imitation of DEC computers is coatinuing.

Ghe firm, Intersil, has put the POP-8 on
a chip for some $300. (Howaver, as it usually
turns out, by the time you get all the parts to-
gether it costs $3000 afcer all. But i
tity it's another and the individual price
wlil drop soon enough.)

Intarsil has also intimated that they are
working on a chip to simulate the PDP-11. If
20, this will of course bring them meack up a-
gainst the patent to have Xnocked out
the Digitel Computer Controls Tooratiks, the
Lockhesd Sua (at least its divect markating),
and engendered & lawsuit againat Cal Data. Bul
that resains to be seen. (Same for Godbout's
11 lockalike, mentioned om p. Y.

FINANCNG YouR P

| A2 you may xoov, you can't. in genaral suae
cent a conputer lexcapt from 18}, but bust comait
B n purchase price, since o falling
prices of computers mean it vill probably have no
market value in a few ysars. (I3K's great power
stems in large part from being the only computer
company blg enough to rent.)

Well, good 0ld Digital Equipmant Corporation
has finally gotten into the leasing busines:
They have started a computer leaming company, Digi-
8l Laasing, in collaboration with U.S. Leasing.
They will leave DBC squiswent to individusls of
9008 Credlt on terms Up o eeven years. Current
rate on a 7-year lease ls 3.3 percent a month.

ded Ke halls

A vickedly funny A--cxxpuan of DEC's
tactory, fairly eccuri be found in a neatsy
belletsistic boos calied Travels in terland
an Rows Schneidar, Jr. (Addisan-Wesley, paper.
56), emp. pp. 13-5.

THE ALTAIR Srony o)

with the Altety & asell bue conpl

®ost fwportant, eervice facilftls
The £4;

seversl yoars bafore.
anticipeted that

kot to begin on: slectrontc hobby
builders.
of building » machine feom only & dlagram and
# box of part

hol

of the Altate may i been wisl

a l1mp dishreg vithout memory, terminale and

But NITE cook 1t weriously,

rinters, interfaces, and,

tably when

domand,
They 3lea chor

hey
They toresse Ihie ons
unerFingly the right mee-

iste and kfc-
1t-naker enjoys the chellenge

The &

nd ta be fac from
no terrors for his, for he

not as dramatic as (¢
public; nor is the
1t eeeme ac first
oion, cres-
Led prees over the years,

» cheap
Contrary to e public tapr
ted by IM and ¢ mudd

avatle-

pasorien yrosent o problen.
apparent rock-bottow price
dtog, erpe-
& computer itaelt 1n

clally to kiz-buildes,

By the time you've added .
CSarainai and MSIC seftvers o your it
butit Altatr, a thousand 4.u.n has flove
(31500 11 you buy it alr, wbled). The
11 you want vhe B3k {and vhe domen’t), thac's
at least (ffteen hundred wore.

Wow kit-bullders just starting ey oot
ses the potnc of all Jhase fripper,

Nren'C ueed €0 povars Tike thar of o foll roa
Puter, 10 coning to realire the Lamensity of
it all may be o gradusl swakening, vith many
happy soldering experiences on the vay. Others
may be brought up shott an they sense vhat
they're gotting into.

This {s partly a problem of HITS® trying
To reach two consumer groups at ooce: the kit-
builder, vho may have thought s computar vas &
fancy svitchbox, and now must enter & world he
daesn’t know, and the computer sophtaticate,
who looks at the bottom line for the cost of
& complete packege.

Indaed, MITS' low prices aren't that low.
When L¢ comes to price, thay are sbout 308 shead
of the conventlonal compatition. For fnatanc
thalcr $5000 aetup (with terminal and diek)
aighe be taken ax roughly eguivalent to the DIC
nic at around 810,000 ( .

bt vhat you asually pay for in this fleld
1s service and fringe benefdts.

computer troubles.) MITS' principal
contribution i really in the thought thay have
8iven to their market, and the depth with which
they are serving it. They oo doubt anticipated
competLtora vho would supply accessories and
undersell them (ses p. Y). But they ses the
advantage {n this: they even gi;
mailing tat to cowpetitors “ho sell Aleate
menory bosrds chesper! not out just
for & quick bucks They appest to be thoroughly
committed to full-spectrum computer service.
In eight montha, HITS has gone from

tventy-five o & hundred employees and sold
OVER FOUR THOUSAXD mnns, vhich ts some-

¢ of th
Toduy. the elactrontc mut
sorrov, the vorld.

—

Bob Albrecht, caliph of counterculture com-
puterdon, highly endorses Altair Zxtended MASIC,
Says ft's terrific.

—t—

n sarvice center for Altairs has
been the Albuquerque factory, but the ficet of
their regional service centers has now opened
in Nashville.

—

An Altaic assembler im running on the PLATO
system (wee pp. DMZ6-7).

—H+—

NITS prices are quite reasonable. If you buy a
kit for anything in the Altair llne, it's gas-
arally about 25V less than the asssabled and
£u)ly-checked—out version.

The basic computer kit costs $439 (5621
assembled), but ignore that; it's like a car

@ out their

comutars

guage Ls $1391.
with 12X of fast
is $6650, complete with their Extended Basic.
There are many separate items, plans and op-
tionar it ix possible, of course, to buy &
packaged system from them for as much as you
want to spend.

™ ALTRILFACTERY OUTLET

Maturally it had to be in Los Angelas.
first "computer store,® it seems,
1s at 11656 Pico (at Barrington), West
L-A., % mile wvast of the San Disgo
Preeway: 213/478-1168. Hours are 2 to

Ftock & Line of Altairs

The BIZ MINI BIZ

Andrew J. Singer (vho says he is now “consul-
tane to » -.u £1rm of astrologers®), asnounces

"Somue
SusiNess m%mwb Reqr.

BASIC-or1anted business
fa

He Bas unly Lrsiee tor
systems offersd by WASIC
in major cities.

Basic-Pour setup uses a mini from Micro-
data Cnrpnrltlon. !lh:lnd.ln Ateslf salls a time-
sharing bus ype setup called REALITY, vhich
is highly pr.lud by John R. Levine, another young
haavy.)

Very much in the BASIC game is Mang Labs)
they offer & system vith 4K, & BASIC interpreter
(in firwware}, displey end camsette for under $6000.

reaponsible to Lta customers for thesr programs.

Gistom Wy
 baght guya (s New tork,

Mornan Schwartenan and Jery Pischer.

do good custos sudio work, They are

slso an suthorized TRAC repair station.

1 Electronics, 112/265-0118, 389 ¥

1 neat so the Plytng S

)9CI
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(HEkP COMPUVERS

You alraady sav about KITS and the Altair

on p. X:
AITS' new computer will be based on the
notorols 6800, and sell in kit fors for around

But their main commitment ia to the
a 1ine based on the Intel 8080, and
the customers already into that machine will
ot be in sny way let down. they sey.

A computar kit based on tha Kotorola 6800,
vith 21K bytes of core, cassstte recorder and
1 display (32 chars. by 16 lines) is offered
for 51743 by THE SPKERE, 96 East 500 South,
pountiful, Utah 84010.

rwo computer kita, one built around the PACE
und arother & Nova lockalike, have eeen announced
by Bill Codbout Electronice, Box 235% Oakland
AlTport, Oakland CA 94614. He also plans an 1

Jookalike

0r you might get an L81-11. An LSI-11
buying pool is being formed by Hal Lashiey,
Southern Cal Computer Bociety, P.O. Box 987,
ena CA 91030,

CHeAP V;KNNRLS

WITS has & st terminal’ (the
vicT, yuk yuk) for $170 ($129 for kie).

Processor Technology, 2465 4th 5t., Barkeley
94710, makes a text display kit for the Altair
for $160 (you supply the TV monitor and evidently
the keybosrd). 64 character per line, 16 lines.

A sinilar kit at a similar price is made by
Southwest Technical Products.

Bootstrap Enterprises, Ann Arbor, are also
working on a similar unit, called “The Dumb Ter-
»inal,” with a color option.

MITS is committed pow to bullding a video
terminal, the CT-8096, that will provide both
text and graphics. Following specs are not final.

PRSCE 1S To 8E AsoUT 1000,

It will have a keyboard and video monitor,
plog straight into the Altair, and refresh from
Atair mewory modules—- which may double as reg-
ular memory, if you don‘t mind garbage on the
acreen.

It will have 24 lines Of upper-case charac-

¢ this musical etaff was done in a few

on the Diablo, using ite ordinary type-

WOTE WELL

seconds

wheel.
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TRULY AMTING HEWY

One of the buys of computer history ls wait-
Ing up st American Used Computer, in Boston,
617/261-1100.

Memorex, for some unfathomable reason, built
in the early 70s a computer intended to be upward-
compatible from the 360/20. But it was not a 360.

Why did they do this? The kind of people vho
shop around would not buy 360/20s, and the kind of
pecple who buy 360/208 would scarcely leave IsW's
skirts at upgrads time.

Thus the Meworex 40 has, quite understandably,
been discontinued. And sll the ones they had left
are vaiting for you brand new up st American Used
Computer for the heart-stopping price of

3900.

That price includes 48k byt

Now for the bad news

It comes bare-bones, with no software, and no
hardware support. You get the wiring diagram with
it, and a list of other owners, and you're on your
own. AUC does have spare part however. And
peripherals, wostly more expensive.

Mr. Monoson of AUC told me on tha phone that
it had 158 instructions, including 64-bit floating
point, 32-bit binary. On studying the literaturs,
howaver, it appears to me that the instruction-set
he described is microprogrammed, with the micro-
coda intended to be read in at startup time.
(There are 65 microinstructions.) Haybe you can
get the microcode for those 158 instructions and
Baybe you can’t. Maybe you don't care, if you'rs
well enough fixed to handle one of these.
ic black, 2x5x4 feet, fits in

does not need ai ndition-
ing. Supposedly plug-compatible with 370 pari-
It's really a sixtesn-bit machine, and
it has eight sets of eight registers, having been
designed to perfors up to eight functions simul-
tansously.

So.

of cora.

64 main registers, 4k dynamic microstor
48K of memory, for about the price of a used PDP-
11/10 with 4K. Smelling salts, anyone?

 DIBLO & s

"Diabolo" was a game of the twenties that in.
volved poking a spinning object. 0ddly, that's
what today's Diablo imvolves.

Redoubtable Kax Palevsky, who brought you
Scientific Data Systems (which Xerox bought and
recently shut down), Rolling Stone and the movie
“Marjoe”-- has another winner, which he's also

n-usn('s COMPUTER,

(4 on )fd k‘\
MARVIN'S CORPOTER.

THE FLYING TURTLE

The great Marvin Mineky is renouned on five
tinents. Dean of the arorphous field of "ar-
t{fiotal intelligence,” and referred to vithout
ambiguity as "Marvin throughout computerlond,
he 18 o theoraticlan’s theorstiotan.

But at the heart of every theoretisiam, I

The great Marvin Minsky has ooms out
hlanting.

General Turtle, Incorporated, is a toy
company that the team of Minsky and Papert put
togather to market their educationel computer
accessori

. (Ses p. 57.)

e s01d a few, but the impact has been
modest. And, am & member of the project puts it,
"We wanted to get our idess for education out to
the world.”

So they decided to build a tersinal. But
it grew, as terminal designs will. It e now
the GTI 2500.

Remember the tortoise and the hare? This
is the hairiest tortoise on four wheels. Pirst
deliveries this fall.

And here's what you get for your five thou-
sand dollar

T™E KIHLER CHEWONIAY —

a 16-bit computer like none you ever saw.
8 working registers, in add{tion to PC.
32 wcratchpad registers (70 nanosecond).
250-nanosecond 1/0.
4X of main memory, 250 nancsecond. (Expand-
]

4r.) Likewise 16 bits.
(You PRo6RAM Your ouim
INSTROCTION - KT-)

Cassette mémory, 1 drive.

Alphabetical display, standard video, with
Bx16-dot character generator, 64 char-
acters, DYNAMICALLY ALTERABLE. Also
expandable.

Vectaring graphic display with 2D rotation
("turtle geometry"-~ lines are speci-

EQUIPMENT
PAGE

WEIRD A SEXY CoMpuTeRS

opare

THe AMYAHL Comporter_

The Andahl computer or Systes 470,
Computer of the 360 seri.

esigned them originally-- wee p. 41--

avallable from Asdshl Corporation, :zwl:.:?'
Arques Avenue, Sunnyvale CA 54086. (They are now
advertising for systeas people who know the in.
sides of 0S/MVT, V5, etc.). The first 470 ia up
and running at MASA‘s Institute for Space Studles
Colusbia U. But IM is eaid to be readying one
Of their famous “knockout” machines to do it in
(patamsrion, July 75, 96.) :

OCro fUTSCl-‘

0f course you've thought thet hardwired
setups were for sloppy analog types of thing.
But hare now we have THE CHESS MACHINE, under
straightfaced construction at the MIT AL Lab,
vhich will provide HARDWIRED THREAT ANALYSIS.
Yes, its advanced perceptron architecture will
supposedly be capable of anslyzing threats to
any given position in a GRAND PARALLEL PLASH.
The iwpact of this astonishing development on
the world of Electronic Chess, or smything els
for that matter, is totally impossible to
predict.

ters, 5xB dots to the character, 80 characters
N sold to Xerox. fied not by endpoints but by angles and
o the line o0 & budle-in sondtor.  Io sdsition Length). 512x512 resolution, 1 sillien
Y % vill offer graphics from bit maps (see p. Z), ndpoints/sec refresh.
: aither 120x120 or 240x240. (The resolution will This is the Diablo company, which firse endpointe/sec x
made disks and now makes o sansational printing Xeyboard.
be rvitch-selectable, if you have enough buffer p
machine. It has a whirling plastic “daisy
i & screen of text takes 2K, %o does a e o o ettt e 1ed can rype
A e P i iRl et 30 characters per second in either direction, as

cussed poseible styling
for his computar. He
particularly liked the

.
“ T asked Dan Hillis, a member of the group, about ar

Butfer oLy yiLl aleo be dlvidable into sepe- &8 wall a¢ draw picturas-- of a sore. the possibility of installing the 2500 in & van. m’ﬁiﬂf"ﬂﬁ:li‘f“?}i‘fd_
Mttt :-:»x:x ettt '":1:::::" ok The basic difference between these prin- “Think of it as a recreational vehicle with the and ‘the
vidso “:“’lh"'““ po. ME-T) h’:: thae refreshe H » ters and conventional typewritera, like the Sel- van optional,” he said. displays sor: of on poles
et s Trem st accene. rather than memtay FE ectric, is their use of servos rather than rat- 80 they could be seen
bemory. 8o that multiple fields cannot be overiatd -l chets. This means their characters can be posi- - easily through a crowd

. E tioned in many intermediate positions, unlike IN wt O‘\P} of bystanders. The han-

the fixed positions available on an ordinary

OTHeR ACESSORIES

Whlle none has been announced as yet, & Busic
synthesizer that plugs into the Altair will almost
certainly be available in 1976.

(Note that this could provide an entirely new
form of interactive terminal if used with the
Vachspress equipment; see nearby.)

A Selectric interface to the Altair is in the
vorks at MITS.

Altair interfaces to the PDP-8, PDP-11 and
Nova have not yet appesred. Why not?

DEC's own floppy disk, for the B and 11,
finally came out. Price for 11: §3000 for one
drive, 54000 for double.

LDiCtape, which is virtually the zame as
DECtape but unpatented, has just come out at
$2000 for one drive, including controller and
interface to 11 or Nova (interrupt-driven).

¥ote that the unit is compact and rugged, and may
be more suitable than disk or cassette for those
of us concarned about portable rigs and van-
aounting. Computer Operations, Inc., 10774
Tucker St., Beltsville MD 20705. (The bad navs:
software costs $300 for the driver, plus $750
to DEC if you want operating system RT-11.)

Cambridge Memories, Inc., clevarly sells
™ain mancry banks for the 11 which can attach to
to two PDP-11x at once-- thus connecting the

two machines without using DEC's expensive
Unibus coupler.

Also for lls: Formation, Inc., sells a

refer-
enced; and Pabri-Tek offers a cache memo:
the PDP-11/45. )  for

laser printer, the model
3,360 lines per minute.

©of spoilage of the drum surf,
4ce: inetesd of just
:A:nm;: fetal surface, 1t's o ranevable -
s Which ia ftsalf changed
Kequiren for bow Leelf changed sutcmatically when
Moreover, you can have
. Up to 18 type fonts,
g:nn-s in 18524 dot matrices. (THESE Ahe XEPE
o :.ruwn DISK, AND UP O FOUR MAY BZ CURRENT
Y OME TIME.) Tonts are user-da: ignable.

A fleehe
the apa SPOIeCEOr can put business forms on

£ bad news: base price
1s $310,000,
s B S e o
nd needs & new box of paper
20 minutes.

tion the characters exactly, and repetitively,

anywhere, by fine degrees.
instence, that justified type

THE HIGHER-PRICED SPREAD: the Diablo can posi-
puter becomea casy and cheap.
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typewriter. For instance, the Diablo can posi-
tion the type to 1/60 of an inch horizontally
and 1/48 of an inch vertically. (Nice for justi-
fled typesetting.)

There are ncw a number of machines of this
kind. First came the Dlablo printer, officlally
the HyType 1; then the engineers who built that
went off and created a compstitive printer called
the QUME (pron.'kyoom'); now there's an improved
Diablo HyType II; Interdata makes a competitive
unit, the Carousel printer, with a little print
<up; and to make things totally confused, there's
» special model Diablo called the 800, which
can't be connected to computers but iz sold for
office use ak a "word processor.”

A number of companies make terminals in the
$5000 ballrark esbracing one or the other of
these printers. Gen-Com Systems makes one around
the Diablo; Anderson-Jacobson makes one around
the QUME. Xerox makes its own computer terminal,
the 3010, around the Diablo I-- which, it should
be noted, can be rented for as little as three
months, at $190/month.

The one everybody wants for their computers
is called the Xerox 800, but so far that is not
available as a computer terminal. It goes fastor
than the other Diablos and offers typefaces that
look beautiful for typesetting; much nicer, it
ens, than the types currently available for the
other Diablos.

For those interested in just hooking up the
printer mechanism, for substantially less money
than a whole terminal, interfaces for hooking
the Diablo or QUME printers to PDP-8 or PDP-11
are available from Data Systems Design, Inc..
1122 University Avenue, Berkeley CA 94702.

SUGGESTIONS TO XEROX CONCERRING DIABLO PRINTERS.
Ro charge.

1. Sell the 800 as a terminal, for goodness sake.

2. Failing that, make thoes pretty typefaces
available for the othars.

3. Already you offer black and red ribbons; a
blus and yellow ribbon would pemmit printing
PICTURES IR FULL COLOR, a development of
great intersst to the mamy ocomputer graphics
fraaks.

4. However, that would require somewhat finer
positioning of the platem; eay, 1/120 in both
directis

=

... failing whioh, you could put out a “graphic
daisy vheel” with intermediate dot positions
oquivalent to dot positions betwsen those
now available.

Could the Diablo somehow be made to sound less
like a dentist’s drill?

7. How about a portable?

Locommiey

Dan Hillis and Radia Perlman, of the LOGO
group at MIT, are working on a special "preliter-
ate” terminal to allow non-readers (possibly in-
cluding chimpe and gorillas) to program in LOGO,
especially on the General Turtle 2500 (see "Min-
sky's Computer,” nearby). FPlastic credit cards
will have symbols for tha various picture and
Busic-box functions. To write a program, or
Creats a movia on the scope, the user will tnsert
function cards in elots. Color coding will be
used for program transfer: a red card means "jump
to the red subroutine.” Since this is WIT, the
full recursive power of the system will of cour
be available. (My hope is that chimpanzess and
other little alotniks can be taught recursive
program definition. Then will the public wake up
to computers being sasy?)

bl

What makes possible the computer counter-
culture and everything else is, of course, the

of el ic chip tech-
nology, the techniques of shrinking great elec-
tronic circuits to almost no size. Electronic
rigs that were shoebox-size ten years ago are
typically now stched on chips the size of your
thumbnail and #0ld for a few dollars, no matter
what they contain.

A few years ago, the chips only contained
building blocks, such as registers-- units for
holding information temporarily. But now in
the mid-seventics they have come to contaln
whole computers, or large sections of them.

(The distinction between microprocessors and
computers is taken up on p. 44.)

The first biggies were from Intel: the B008
and then the 8080, a chip that has become thi
heart of the Altair (see p. X), as well as rival
computers.

New computer chips keep coming out; people
Xeep telling me to mention specific ones, but I
can't xeep track of them. The Hotorola 6600
seeme popular; it will soon be the heart of new
computers from MITS and SPHERE (see p.W and Y).
(An augmented and faster copy of the 6800 is re-
putedly being sold by MOS Technology for $20.)
Another intaresting computer chip is the PACZ
microprocessor from National Semiconductor, with
four working regieters and a ten-word stack;
with 16K memory it costs $500. (The PACE is
hidden in an automatic drink mixer and booze
inventory controller from Electro Units Corp.,

San Jowe, Calif. Adjusts prices to hours and
can even water the drinks precisely. Claimed
to make absentee ownership of bars practical.)

Because of chips, the price of computer main
mesory is collapeing apace. Something like a
dollar a word in the sixtles, it is something like
like a dime a word now. But Intel now offers a
storage chip holding 16K bits for $55, which is
3¢ a bit, and a friend of mine estimates that
memory chips will cost 1/10 of a cent per word in
1976.

These cost collap: cause many to predict
the end of disk and tape. But that's premature.
Wnile these rappler chips hold a lot for a little,
their contents disappear when the lights go out.
Until laser-punched tape comes along, disk and
magnetic tape will be very much with us as long-
term and packup storage device

Because of the acticn in chip technology,

a potentia®| important movement in computer dasign
may have been passed ovar: the "macromodulas™ de-
veloped at Washington Univereity in 5t. Louis by
Wes Clark {father of the original DEC modules},
and asmociates.

The basic idea of tha macromoduls approach
was to have computer subsections that were com-
pletely intarpluggable With them you can uild
any computer, to your own dewign, in a couple of
days. The system exists now and it works just
fine: counters, regiaters, memories can be at-
tached quickly by cable.

uUnfortunately, the cost is high and they
haven't found a manufacturer. With chip prices
falling, and chip know-how widespread, it's hard
to justify charging ten or so times as much for
components just becauss they can be plugged to-
gether fi er. (Just unfortunately, every-
thing in the macromodule aystea is built on sec-
bits.) Yor this reason the St.
having trouble getting commarcisl
However, perhaps soma bright hun-
9y chip company, resding this, would like to
get into the macromodule game. And presumadly
whittle the module down to the nov-universal &
bits.

dle would anly work, of
wi

courss, with the scopes
ramoved. Wa'll see later

uhat it firally looks
like.

THE GREENBLATT MACHINE

Unsatisfied with the structure of normal
computers, they are bullding at MIT's AI Lab a

ter whose mative lanquage is LISF. It will
have 32 bits with virtual memory, and execute
LISP 1ike a bat out of hell.

In a refreshing reversal of trends, it will
be for one user at a time. “Time-sharing is an
idea whose time has gone,” chuckles one parti-
cipant. (Project MAC, where time-sharing grew
up, was there.)

"THE CRAY CoMPUTER

Seysour Cray, master computer builder, crea-
ted the 6600 system for Control Data. Indeed, he
had the audacity to require COC to bulld the com-
puter factory on the property adjoining his own
estate in Chippewa Palls, Minnesota, Now that
he's broken off to start his own company (with
money from COC, among others), the new cosputer
factory adjoins his estate on the other side. The
Cray-1, another suparcowputer, is nearing comple-
tion there.

AUbI0 TRANSPOUCHER.

Patent #1,875,932 has now been isaued for
How Wachspress' elsctronic sex machine or what-
ever it is (you saw it firat on p. DM3). In the
illustration wa see it tickling & shmoo.

Aftar you send Wachsprass his fifty-buck
royalty, you can either buy the kit or a pre-
built model. Concave or convex, as the post
-5 (Etchings are antediluvian and waterbeds
are commonplace) as an invitation, what mora in-
clsive comeuppance could be proffered?)

Speaking of Wachspress, it seess that the
unusual 1/0 equipment offered by the Fedsral
Screw Works {Troy, Mich.) is only a voice output
device.

Surprisingly, a voice input davice is now
commercially available from Threahold Technology.
Inc., Cinnaminson, NJ. For $10,500 you get a
device that will recognize )2 spoken words, and
aicrophones. (Each user has to train it on his
32 words, but ssparate vocabularies way be
stored on the computer for different users or
purposes. This (s still some way from tha
fabled “talking computer”-- see pp. DN 13-14 for
problems and objections-- but it's undeniably a
usetul step.)

9¢
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The halftone system of HUMRRO, rumored on
p. DN38, is real. Clever indeed: it divides the
half-tone problem into two parts, one the orig-
inal picturing of the scene, the other its pres-
entation in the terminal. That means that their
systam permits one central image generator to
send out pictures to as many terminals as de-
sired. Unlike the Watkins Box {see p. DM37),
whose half-million-dollar opulence can be poured
only on a single user at once, in this system
the central resource can be distributed among
various users, with each one's picture changed
intermittently, or poured on a single user for
full animation. Currently it runs in Portran,
transmitting encoded pictures to the unusual ter-
minals required (built around Trinitrons). But
a special central processor is foreseen.

‘The system is called CHARGE, and Ron Swallow,
its developer, is indeed a hard charger. (Soft-
ware: Bill Underhill and Roger Gunwaldsen.)
Swallow's game isn't movies or engineering gra-
phics; he wants CHARGE to compete head-to-head
with PLATO (mee pp. DM26-7). And at the prices
he's talking about-- $5000 per terminal and
5150,000 for the central procercor-- wha krows?

UNFEAL ESTATE: for relacavion, Ron woris vn
the "dream house” he keeps inside the system.

isks |
V'k'.b > QE‘"‘
TURN, YURN , YURN

Since the forties, there have been continual
announcenents that video digks-- movies you play
on your TV off a record-- were right around the
corner. Earlier thix year they were supposedly
going to be available before Christmas. Now they
lisht be on sale, "on a limited basis," in 1976.
{TV Guide, 16 Aug 75, p. 7.) Because of the grave
difficulties of engineering inaccuracies in pun-
ching the center hole mean the track can‘t help
being off center, for instance-- scme of us are
skeptical.

Two systems have been confidently announced.
Philips, the firm that gave us the audio cassette,
has a2 system that will follow the spiral track on
the disk from underneath with a laser. The disk
turns at 30 revolutions per secend, or one turn
per TV frame, so it can supposedly freeze on one
frame when desired.

The other system is from RCA, which has
a long history of me-too announcemenis, but at
least two of them made it big (the 45 record and
the color TV system now used in the USA), 8o RCA
should not be dismissed out of hand. Their disk
system will supposedly go at 450 rpm (7.5 revol-
utions/second), but they still mean to track
with 2 needle. The man from TV Guide says he'
seen it and it works perfectly, but I would per-
sonally look for hidden wires.

{MCA, an entertainment conglomerate, has
hitched up with Philips and printed a catalog of
all the movies they will mupposedly make avallable
on disk for the “MCA-Philips” system-- such as

Destry Rides Again for around ten bucks. This is
Pprobably just a bluff: with the price of audio

records what they are, no way is a movie going to
cost ten bucks. But it makes RCA look weaker,
“hich is probably the purpose.)

MrkEs Fro, YooR (BWoTeR

The prospect surprised them, but MAGI (see
P DM36) allows as how they might let you make
movies on their over-the-phone movie-making setup
(sketched on p. DM36). Price to capable out-
ders, if the software meshed, would be about $50
an hour. (Six hours makes one minute of film,
not counting the phone hill. Cheap if you know
aovie economics.)

Meanwhile, John Lowry, at Digital Video Lab—
oratoriss in Toronto, has been developing high-
quality video sultable for transfer to theatrical
£ila. He and they have developed a 655-line
color system-- with heavy digital

seanmnennae

Millione of people saw computer graphics for
the first time on the PBS "Ascant of Man” weries,
where a screesn drawing of Early Man's skull was
seen to rota nd gradually change in its fea-
tures. This was startling even if you know about
computer graphics, since it sesmed to be procesd-
ing from complex data concerning the entire
skulls and their changes.

Not Bo. Actually what you saw was a series
of skull drawings by Peter Fold & Parisian
artist, with the computer generating transitional
drawings between them. (Indeed, thoush you saw
Prof. Bronowski next to the screen, you did not
see him next to the Ecreen at the same time the
drawings were changing-- bacause that had to be
filmed very slowly.)

The system was created by Nestor Burtnyk and
Marcelll Wein, of the National Research Council
of Canada. It currently runs only on an SEL 840A.
(It was aleo used by the National Film Board of
Canada for creating Foldes' splendid film “Hun-
ger.") Thay can preview by rolling through bit-
map video on a moving-head disk. (See Burtayk
and Wein, "Computer Generated Key-Frame Anima-
tion,” J. SMPTE, March 71, 149-51.)

What about the animated figure that talks to
Joe Gariagiola before baseball games? Haha,
That's a rubber puppet matted in from a black box;
the guy who does the voice works the mouth.

Mary unlikely individuals have stormed that
heartbreak town of Hollywood, leaving sadder but
wiser-- but Ivan Sutherland, dean of computer
graphice? Well, having fowid that the movie-
makers are not ready for image synthesie-- the
dreamemiths wrprepared, as it were, for the Total
Porge-- he is zojowrning at the Rand Corporation.

A fella named Charles McCarthy, of euburban
Chicago, bought the “Computer Eye" from Spatial
Data Systems, and will do mail-order picture con-
versions. He'll convert your favorite snapshot
to a printout of the same subject made of light
and dark letters. If you're interested in having
the actual grey-scale data for processing in your
own computer, lnquire.

T The Mobius Group, Inc., P.O. Box 306, Win-
field L 60190.

want a comp led
recorder? The model to ask for is the Somy 2850,
costing (gasp) some six thousand bucks. An in-
terface to the PDP-11 is made by CMX Systess,
635 Vaqueros, Ave., Sunnyvale CA 94086.

Incidentally, scaled-down CMX editing setups
are beginning to get around. FPor instance, they
have a small setup in the pleasant offices of DIM
Pilm & Tape, 4 East 46, NYC: three of the above
Sonys and the OMX Model 50 control setup, using
a PDP-11 and keyscope. Though prices are by the
job, the basic charge is $75/hour. (Note that
the big CMX setup, with a disk, is the model 300.)

VECTOR_ DISPLAYS

At the high end of things, a firm called
Three Rivers Company has come in with a 3D vec—
toring system (competitors discussed p. DM30).
Supposedly they can pack a lot more lines on the
screen.

The price of the GT40 display (see p. DM21),
which all in all is one of the best displays on
the market, has just dropped to $6500. To dis-
guise this price drop, DEC gives you the smaller
tube and no keyboard.

And at the low end, a firm called Megatek
in San Diego offers line-drawing CRT controllers
for $1000 to $3000. All permit animation. You
have to supply the oscilloscope. Their equipment
plugs into the PDP-11 or the Nova, or in ene
case connects in tandem to an ASCII time-sharing
terminal (!).

The 11 and Nova models work directly from
BASIC; your program in Basic puts line lists in
the device's buffer memory. The time-sharing
model converts incoming line lists from ASCII to
binary and stores them internally. 256 lines
vith 8-bit resolution cost $1900, $110°and $1600
for 11, Nova and t-s respectively; 1024 lines
with 10-bit resolution cost $2800, $2000 and
$2500 respectively. (Nova and 11 models can be
completely updated in two refresh cycies, yiel-
ding as much animation as anyone can decently
expect for the price. Software is supplied to
provide display output from Nova, PDP-11 or time-
sharing BASIC; also t-s Fortran.)

Meanwhile, for the hands-on electronics guy,
Optical Electronics, Inc. makes all kinds of ro-
tation modules. You can build your own 3D rota-
tion setup out of their modules for a couple of
thousand; but, of course, the fancy digital 1/0
for high-speed refreshment is not available.

An interesting capability of the OEI equipment,
though, 16 that you can build 4D- or even SD-
rotation systems out of their modules. Hmmm.

PLATO neny

Excellent manualé on the PLATO system and
TUTOR language are now available from CERL, Uni-
versity of Illinois, Urbana.

The next generation of PLATO terminals is
coming down the line. The microfiche projector
is withering away, as was easily foreseaable;
meantime, steps are being taken toward a more

(sse "Picture Processing,” p. DH1D). I mcarcely
balieve my notes, but 1 saw it, and wrote down
that it was comparable to JSmm studio
The day of "electronic camer
quality video-- may be upon us soon.

-S>

About 1972, there was announced an alectron-
ically-controlled color filter that could change
to any hus in nanoseconds. That would be just
what we all need for color movies from COMa—-
but what happened to it?

high terminal, by putting a computer
in it. This is baing done both by Jack Stifle,
who has done it with the Intel chip, and Roger
Johnson, who has the panel interfaced to an 1l.
(11 fans please note the implication: it is pos-
aible that the interface may be marketed.)
Meanwhile, PLATO-like terminals (the model
AG-60) are about $5000 from Applications Group,
Inc., P.O. Box 444B, Maumee, Ohlo 43537. Note
that these have standard non-PLATO interfaces
and standard keyboards, But the Owens-Illinois
plasma panel {erronecusly called Corning elsa-
where in the book) blazes in all its glory.

T T LR R R T R

BT MAbS

The main in computer hi in
the last year has been the sudden upsurge of the
bit-map approach to computer displav. While the
approach, and equipment for it-- like the Data
Disk system-- have been around for mome time, the
falling price of electronicm, especially in the
memory srea, have made it abruptly the cheapest
and thus the most popular type of computer dis-
play for graphice.

A “bit map® is & series of dot positions,
or bite, recorded in some form of fast memory
and read out in sync to a conventional scanned
video system (ses pp. DM6-7). The one bits
stand for dots or little squares, the reroe

corresponding zones on the screen.
has certain di parts of pi

cannot be automatically distinguished or sepa-
rately animated, as with subroutining display

(see "The Mind's Eye," esp. p. DM23)-- but for
the money it's great. Sizes glven refer to the
number of squares in the rectangle of the picture.

BLACK-AND-WHITE

An off-the-shelf bit-map system for the
PDP-11 or the Nova iu available from Intermedia
Systems, 20430 Town Center Lane, Cupertino CA
95014 (52750 or $2500 respectively). May be
ganged for grey-scale or color. It's 256x256.
For the Altair, the forthcoming 8096 display
(see p. ¥) will have 120x120 or 240x240 bit-map
graphics, for prices starting around $1000.

LOLOR

Extza bit maps, plus electronics, can get you
color: if you double the number of bits you can
double the mumber of available colors on your dia-
play, ad infinitum.

On the small side, 64x64 color wil shortly
be available for the Altair from the Digital Group,
Denver. A 128x128 color bit-map system for the 11
has just been amnounced by DEC (for "nuclear medi-
cine” of all things-- but they will part with it
to anybody for 8 or 10 thousand (not yet fixed)).
ihey stress that this will be the first of a modu-
lar series of bit-map displays, with plugins for
different degrees of resolution and different
character generators.

Ramtek and Comtal both make 256x25¢ bit-map
systems, priced in the $16,000 area.

Above this resolution special TV systems tend
to be necessary. Both Ramtek and Comtal make very
expensive systems for the purpose, using
solid-state and disk respectively.

You may or may not have heard of the Advent
TV projector, the most glorious TV thing there is.
It costs $3500 and projects a four-foot picture in
the best TV color you can £ind. A lot of guys are
bit-mapping to it.

At MIT they've got bit-map color on the Ad-
vent at better than 400x500 resolution. (An option
planned for the Flying Turtle (sea p. Y) will al-
low its core memory to be used with the Advent as
a bit-map display refresher.) At Comtal they're
going for 1000x1000 on the Advent, rejiggering the
electronics from scratch.

The most spectacular demonstration of bit-map
color so far has no doubt been the £ilm done by
Dick Shoup et al. at Xerox PARC {see p. X), show-
ing the super animation that’s possible when big-
computer resources are given over to bit-map ani-
mation, Their system is 600x800.

—

Yoo, 5o BISPUNY padees

All those scoreboards and wisecracking light-
grids, now that they are computer-controlled,
raise all kinds of possibilities for non-frame
animation. The big ones cost in the millions: a
small one for shopping centers costs a hundred
grand {Millenium Info Systems, Santa Clara CA}.
Within a year or o, though, you ought to
be able to get a nice animated display-panel of
some sort for the side of your van, assuming
you've got the computer inside.

—_—

A surprise something-or-other from DEC, the
VT55, represents a breakthrough of some sort. But
what were they thinking of?

“Graphic capability” has been added to an
ordinary upper-case keyscope. Specifically, the
ability to make two graphs, i.e., two wiggly lines
{no more) somewheze between the left and right
sides of the screen. You can also shade in under
them, and add coordinate grids. It's $2500, and
obviously great if you're bonkers for 2D graphs.

GUESS WHO's COMNIT- To DANIKR

184, which did not take part in its develop-
mont, is sponsoring a $100,000 CHARGE installation
at the University of Waterloo, in Canada.
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Labor Day, 1975
MURE THANKS

In banging together this
volume originally, I omitted
thanking Mesh Wiener, brazen &
brash young old-fashioned new
*ditor of Computer Decisions,
who has changed that publica-
tion from mtolid to peppery.

nks also to my good
friend Fobert W. Fidaler, Puq.,
patent attorney and still an
ex-philosophy professor at
heart, for many delightful and
witty conversations on problems
of patent, copyright end the
vagaries of intellectual prop-
erty. Any harabrained ideas on
these topics expre:
however, are almost assuredly
ny own.

For much of the informa-
tion in this supplement I am
grateful to Bob Albrecht of
PCC, mentioned here and thare.

Finally, special thanks
to Commander Hugo McCauley,
better known to you as Hugo's
Book Service, for his yeoman
performance in shipping out
the books-- not to mention car-
rying them up and down stairs,
typing the mailing labels,
checking for bad ones, and

sending out all those notes of
apoloyy when we were out of
books again and again and again.
And to long-suffering Lois and
Megan McCauley, my especial
gratitude,

WHATEVER

The sea-to-shining-
Nelson Empire now consists of

& 1ot of unsoid books, a 1K Al-
tair and & second pair of shoes.
My scheme for taking on Appren-
tice Generalists may have to
wait awhile. So may Computer
Lib, the film. But just wait.

Speaklng of which, what
about this book, hey, now?

Eventually there will be
a new edition. Yes, the typs
is horrendously small, and that
will have to be fixed. But
that involves new negatives for
every page, an expenditure of
thousands of dollars, and some
reconsideration of how this
should all be set up.

There have been several
interesting plans. One was to
split the contents of this book
into three books, add material,
enlarge the type and have them
each this size and price. Ten-
tative titles were Computer Lib

ALk
Guerrilla Computing/Electronic
Honkeyshines
for Guerrilla Computing: King
Xong climbing the front panel
of a 370 holding Patty Hearst.
(I also daydreamed about put-
ting out a 10-volume encyclo-
pedia in the same format, em-
bracing psychology/sociology,
biology/evolutionary strategy,
history (as strategy)/more his-
toxy (as mood and feeling),
revolution versus continuity

(a two-sided position paper)...
the Gem-Maniacal Encyclopediat™®.
But reason has prevailed, and
such forays have been postponed
indefinitely.

The present plan is for
Computer Lib to be rewritten
and reset in bigger type, at
least 256 pages, with at least
8 color pages and color cover.
(We're talking about fall '76
or later.) Price will have to
be $15. If you think that's a
ripoff you can still get this
one. (A number of people have
complained to me about the $7
price tag of this volume, Have
they ever bought other books?)
Later I would like to put out
an anthology of my favorite ar-
ticles in the field, using the
Computers Arise!/Computers
Arouse! title and format, and
With some good 3D if possible.
In any case, I want to stay in
the publishing game; I haven't
had so much fun in years. Oth-
er projected volumes include
The Inner Beyond, by Sheila
McKenzle; Dirty Driving and the
Strategy of Traffic by "Driver
Ed;" and The Nelson Camputer
Glossary.” Soon 1 hope to ba
able to typeset from my own
computer, and possibly to share
this facility.

This has been a most in-
teresting year. I have been
pleased to meet, and otharwise
enjoy, the variety of clever,
charming and/or lubricous per-
sons who have mought me out
since the book first appeared;
as well as all the speaking en-
gagements, scirees and whatnot.

I am delighted to receive
relevant material and communi-
cations of any kind, although
problems of time, disorganiza~
tion and mood often preclude
a Personal Type Reply.

It has been a real lift for
ay morale to share scme of these
ideas and enthusissas with a
wider public at last. It is
you, finally, who have to care;
and I am very glad you do.

As to the most important
matters, there is a news black-
out for tha indefinite future.
Please atand by.

Next year in Xanadu.

¥



This book (both wides) is
the American Chemical Society,
the American Hanagemsnt Associastfon,
ctatton for Computing Nachinery,

Inatitute of Ele

Publishing Associstion, the Rand Corporation,
aation Display, the Society o

TIME Incorporated, Union Theological §
Xerox Palo Alto Research Centar,
and Jolnt Computer Conferences.
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Everybody at Chicago Circle Campus
hes been very sporting about this project.
1 am grateful not only for the encourage-
aent and assistance of various individusls
(especially Joseph I. Lipson, David C.
Miller and Samuel Schrage), but for the
stmosphere of support which has made this
possible. My thanks to the Dopartment of
Art and the Office of Instructional Re-
sources Development for freeing me from
teaching duties, to the Computer Center
and the Department of Chemistry for let-
ting me use pictures of their equipment,
and everybody for their encouragement.

I would like to thank the Walt Disney
organization for their permission to de-
pict their wonderfu! characters, and ev—
eryone else who furnished materials and
permissions for the things herein,

Thanks also to those who looked over
some of the material, espccially Herbert
Grosch of Computerworld, Dan McGurk of
the Computer hamry Kssociation, and
Williaa Rodgers.

1 am particularly grateful to the
asny who have explainecd computers to me
over the years, especially Dave Denniston,
Robert Fenichel, Andrew J, Singer, John
R. Levine.

My thanks to Tom Barnard for some of
the early typing, and for the Porta-Xan.

1 am grateful to Computer Decisions
magazine for their good will, and help 1
researching computer image synthesis.

My roommate Tom DeFanti, mentioned
elsewhere in this book, has been consid-
erate beyond the call of duty in giving
over all the first-floor rooms of our
house to this project for six months.

My thanks finally to the many others
whose good will has kept me going, in
particular my former wife and eternal
friend, Deborah Stone Nelson.

Special greetings to my friend and
neighbor, Mrs. John R. Neill: I hope you
enjoy the uses which your husband's il-
lustrations of Tik-Tok the Machine Man
have found here.

Lastly, for her contributions to
morale (and for not footprinting the
pasteups), let's have a warm hand for
Pooky the Wonder Dog.

The occasionst Oz illustrations are aul by

John R. Neill, from various out-of-copyright Oz
books by L. Frank Baum. especially Ozma of Oz
and Tik-Tok of Oz. Tik-Tok. the Machine Man,
is the figure o whom accasional allegorical sig-
nificance is attached here by juxtaposition.

The Oz picture in this soresd is from
The Patchwork Girl of Oz.

Thought you might wonder.

OUT THE DOOR IN ‘74

I haeve wanted to write an {ntroduction to computers

But the ides of binding the:
ment material, didn’t hit
tuff I could find
machines,
concarns into comic relfief,

The final tnspiration for this book cam 1

e from o thi
straightforvardly hov to wake Geodesic Domes. e TR T
wonderful Whole Earch Catalog of Stewart Brand,

from Pete Secger's wonderful banjo book,
As to the last aspect, that of
precedeat 1 can think of is Maj

Thie project, simple in
sary because no publisher coul,
Henderson
WY 10701.

"The present product 1s not the book I had

do ru. Jn. (Believe it or not,

type size; and &
tions on movies, "multi-media
future, and goodness knove what.
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This project could never have been

completed without the dedi
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an,

project (which I continuously undcrcllllltnd??‘ 1 hepertet

Hs. McKenzle, whose concern for intelligent chan

this project, has also my despent adairstian,

ay deepest gratitude.

The sad thing about {t all is that 90%

1 feal deaply for everyone who has trouble wr

deceat systems were available.

and various art achools,

back-to-back in a Whole Earth for

And of course 1'm blatantly {mitat

As I think back, though, the tone also comes in part
and Tom McCah{ll's automobile reviews in Mechanix Illust
taking my case to the public because the experts won't llsten, the ooly

. AL ' 5
try bov he thought we should win wu:-;;n::: :;.5”"“, ° Yiceery Through Alr Pover, relling the coun-

principle, has been tnfinitely bothersome.

(ad.)'s The Publis ~It-Yourself Handbook,

t to write,

eicrof{la, training simulators,
Sorry for all that.

of these efforta are unnecessary.
would have obviated all
iting by cooventiona

based in part on my talks at oc bafors
the American Documentstion Institu
the Assoc{ated Pre
the Central Intelligence Agency, the
trical and Zlectronics Englneers, the Printing and

Soclety for Infor-

Me We MATEemUs e ?

Porsons of sagacity have been saying for
some time that we sre matorialistic.

In an important sense this is not so.

The machines, and toys. and involvements
we buy into, are in but a small proportion of
cases owned simply as scores, for their cost
as consumption symbols.

Rather, we buy things that REPRESENT
IDEALS. hoping ourselves lo partake of some
abstraction or image-- the Playboy man, th
Smart . the Cléver .

Each product tries to tell us it is the key-
stone of a way of life. and then, at least at that
moment of purchase, we step into, we embrace
that way of life, covering ourselves with the
feeling. the aura, the magic we ssw in the com-
mercial.

This is not meterialism. It 1s wishful
grasping at miasma. (Following sentence op-
tional.) It is communion, with the object seized
simply the Objective Correlative of 8 hoped-for
tranesubstantistion. (Sorry.) I's a secking.
not to possess,¥ (o belong.

(ReAT KMELN
MACKINE - DREAMERS

D.W. GRIFFITH-- took the movie-box and created
the photoplay, no longer a twisted stage
production.

WALT DISNEY-- created a hypnotic pantheon of
kindly and innocent semi-animals. senti-
mentally universal, generally acceptable.

JOHN W. CAMPBELL-- as author and then editor
of Astounding, turned American science-
fiction from the Buck Rogers space opern
fo the human story, built around thought-
out premises and structures.

IVAN SUTHERLAND-- programmed and systematized
a computer setup for helping people think
and work with deeply-structured pictorial
information.  (See p.hh2j.)

DOUG ENGELBART-- foressw the use of computer
screens as a way of expanding the mind,
and over the last decade and a half has
brought about just that.

And more, and on.

ANOTHER QUICKIE

Compare Alice, when she gets to Wonderland
("Desry me! Curioser and curioser!")
with Dorothy Gale, transported to Oz
("How do I get back 1o Kansas?
Fantasy tles in with everything, including
American git-out-n-do-il

"y

book, that tells you
ing

ed

and & separate book on Fantics, for years.
t, with lots of mischievous Enrich-
t111 Jan 73. I have tried to add all the stimulating and exhilarating
u » ®epeclally personalizations, as on the other sfde; computers are deeply personal
atrary to legend, snd so sre showing-systems., 1 regrec having to throw so many of my
but 1 hope that some readers will sense the seriousness below.

in a way, the

rin Self-publication was neces-
ave comprehended the concept of this book; I heartily recommend Bill
$4 from The Pushcart Book Press, Box 845, Youkers

Host is firat-draft; hov the sentences
Checkiog and bibliegraphine oiy § 40 Bot Like underlining things-- s first-drafc expedient.)

to be largaly abandoned. B
on. Half the manuscript, and the glo e ad’ o e bicken aeine; Ine

Fact~

ary, had to be kicked aside; Including sec-
augnented stage productions of the

this
my own.
on

A decent computer text
inding-and-retyping proble
and who wouldn't {f only

THE GREAT
RINCRCAN DRetE

1 already said on the other side that the
computer is & Rorschach, and you make of it
some wild reflection of what you are yourself.
There is more to it than that.

America s the land where the machine is
an intimate part of our fantasy life.

Germans are 100 litersl. they can get off
on well-oiled cogs. The French are too vague.
@'ve noticed that German science-fiction maga-
zines had covers of machines and planets: French
sclence-fiction magazines, of dragons and people
with wings. Our science-fiction covers show
people with . . i 2y
German fantasy is icy and impersonal, French
fantasy 100 personal, and American fantssy is
splat in the middle. uriting both: men and
machine, means and ends, emotion and details.

Men always longed to fly, but il was here
that they first did. This is the land of the
MOVIE, a (antasy fabricated with endless diffi-
culty using verious kinds of equipment.

The mad tinkerer is a fabled character
in our fiction.

This is the land of the kandy kolor hot
rod, the Hell's Angel chopper. the drive-in
movie. And the wild hot-rod, in fact, s just
the flip side of the decp-carpeted Cadillac: each
is @ fantasy, an extension of its owner's image
of himself in the world.

Thus it was not an historical accident,
but utterly predetermingd. that in the hands of
Americans the computer would become 8 way of
reslizing every concecivable wild fantesy that
was dear to them.

This is perfectly all right. This is as it
should be. This is the best part of our culture.
Not "Let a hundred flowers bloom," but "Let &
hundred gizmos clank.” This has sped immeas-
urably the imaginative development of many dif-
ferent things we might want. | try here fairly
to explain a few differences among them.

There is just one problem with all this.
Now that all these things exist, or come nearer
to existing, which ones will other people want?
What will it be possible for everyone to have?
And how cen we tie all these things together?

(Note: this thesis is being advanced

only half-seriously. There have been a

number of cxactly-dreamful Frenchmen, and

for this three-nstionality split to be

really true, they would all have to have
come from Alsace, next to Germany: Jules
Vorne, Daguorrc, the brothera Montgolfic.,

the brothers Lumiére, to name a few.)
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DREAM MACHINES
APPARATUSES OF APPARITION
VIDEQ

LIGHTNING IN A BOTTLE:
THE CATHODE-RAY TUBE
HOLOGRAPHY

Sandin's Image Processor
30DY LELECTRONICS

PICTURE PROCESSING

AUDIO § COMPUTERS

THREE COMPUTER DREAMS:
Al (artificial intelligence)
IR (information retrieval)
CAl (computer-assisted
instructina)

“No More Teachers'

Dirty Looks."”

THE MIND'S EYE

(computer display)
COMPUTER MOVIES

PLATO

"Laws of the Universe
Hyper-Comics"”

THE MIND'S EYE MORE:

3D LINE SYSTEMS
DeFanti's Coup de GRASS
HALFTONE IMAGE SYNTHESIS
1. Polygon Systems

2. Shades of Reality
(nicer greys)

3, Hardening of the
Artistries (special hardware)
4. Computer Image Corp.
THE MIND'S EYE MORE:

n Dimensions

The Circle. Graphics Habitat
The Tissue of Thought
How to Learn Anything

On Writing

The lleritage

IlYPLRMEDIA, HYPERTEXTS
Engelbart

FAN
THINKERTOYS

XANADU
WHAT NELSON IS REALLY SAYING
FLIP OUT

serhaps bt ls Cine

THE LEGEND OF HYPER- MAN

form of being, Masters and Houston see & new
hero figure constantly recurring. This new hero
is not the old “hera of a thousand faces,” the
individualist who suffers, dies, and is rebor,

the approachin

age, he would probably not ba

the founder of # mass movement ar the god of
a new religion. He would be more elusive, mate
changeful than his predecessors. He would be »
sorcerer who Ircats the external world and the
internal wotld on equal terms, giving spirit to
the former and flesh to the latter. He would be
a master of paradox and a player of games,
speaking & new langusge. His one prayer might
be the lines of Blake:

M od
gt
And Newion's slesp.

- Kanngth Cavander,
“Voyage of the Peychemauts.”
Harper's, Jan 4, p. 74.
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APPARATUSES
oF APPAR ITION

It seema different companies are sall the
time introducing wonderful new devices that will
revolutionize, uh, whatever it is we do with, uh,
information and stuff. Things you'll attach to
your TV to get highbrow programs or dirty movies.
Microfilm devices that will shrink the contents
of the Vatican Library to a dot on your glasses.
Goggles that show you holographic color movies.
A pince-nez that lets you see the future. And
80 on.

Resding Popular Mechanics or the Saturday
review of patents in the New York Times, you
get the idea of Something Big, New and Wonder-
ful About to Happen, so we'll all have access to
anything, anytime, anywhere.

But it's been that way for decades, and
with certain exceptions hasn't happened yet.

Here are some things that have caught on,
and are mostly familiar to us all.

Book. Newspaper. Msgazine. Radio (AM).
Phonograph record (78). Tape recorder, {".
Black-and-white television. Radio (FM). Phono-
graph record (33). Phonograph record (45).
Color television. Tape cartridge (i"). Tape
cassctte (Philips, ca. 1/8"). Stereo records
and tapes. Oh yeah, and movies: 35mm, l16mm,
8mm, Super 8mm. Carousel projectors. View-
master stereo viewers.

Here are some things in the process of
catching on (and not assured of success):
Quadrophonic sound. Dolby. Chromium, dioxide
tape emulsion. Super 16 movie format.

But for everything that did catch on, dozens
didn't. Some examples: 12-inch 45 rpm records.
11.5 millimeter movies. RCA's j-inch tape cart-
ridge. which became a model for the much smaller
Philips. Wire recorders.

Then there are the things that caught on
for awhile and went away. Stereopticons (and
their beautiful descendant, the Tru-Vue, which
I loved as & kid). Cylindrical recordings.
Piano rolls. And so on.

Then there are the video recording sys-
tems. CBS' EVR died before it got anywhere.
RCA's SelectaVision isn't out yet. 2-inch quad
is standard in the studios, }-inch Porta-Pak
is standard among the Video Freaks, and it looks
like Sony's 3/4" cartridge will win as the main
sales and storage medium. (The Philips system
here looks as though it won't make it, and l-inch
is dubious.) But what's this we hear about
video disks (twenty-five yeers after they announ-
ced Phonevision. Ah, well.)?

The thing is, so many of these things seem
to sound alike. They eall mention "information
retrieval,” education, technology, possibly "“the
information explosion” and "the knowledge in-
dustry.” Press releases or effusive newspaper
articles may use phrases like "space-age.”

L or even "O
(though few people who use that word seem to
know what Orwell stood for: see p. 59).

And the intimidating company nemes!
Outfits with names like General Learning, Inc.,
or Syncrgistic Cybernetics, Inc., or even
Communications | Research | Machines, Inc.
Surely such people must know what they are
doing, to use such scientific-sounding phrases
es these!

Then there are the business magazines.
in the late sixties they were talking about "The
Knowledge Industry” (a fiction, it turned out,
of an economist's lumping a lot of things together
oddly). Now they talk about the Cable TV out-
ms and the Video Cartridge outfits as though
they're the cat's pajamas.

Eablem of 24 International Animation Film Festival
in New York, Jan 74. © Walt Disney Productions.

THERE'S SHOW BUSINESS LIKE SHOW BUSINESS

You Can't Tell the Experts Without They Program You
(Cf. "Calling n Spade a Spade, p. ] /3

BABELS IN TOYUWD

Guy's Background Teli-Tale Phrases & Jargumentation
Television: "Medin" (meaning television);

1. Video fresks 1

2. Network People "Programming"

"Software" (meaning ﬂxed length TV shows).

3. Cable Op: Head end, up & downstream, back-channel,
“{nteractive TV" (meaning any form of interactive
computer system they can get in on).

Information theory, channel capacity, bandwidth,
(eedback, anything complex and irrelevant.

Display Engineering Full duplex, echoplex. aspect ratio. scroll, cursor;

"information transfer” (meaning telling or teaching);
"data delivery" (act thereof).

Math/Engineering

Programmed "Software" or g tell-a-
Instruction, test materials); "Programming" (creating these);

Comp isted L i presentational order);

Instruction "inputs” (meaning ideas and infurmulion)‘ "!L‘edbuck"
(meaning replies); “simulations™ ( pictures or
events a user can influence).

Publishing "Software” (meaning books).

Advertising, "Demographics” (meaning factions); campaign si.rategy
Public Relations, (mesning how you hit a market); "penetration”
Marketing (meaning extent to which your stuff catches on):

"Programming” (meaning anything whatever).

Artificial Intelligence  Anything mathematical; theorems, discriminators, neursl

nets; "programming” (mesning setting up anything
very complicated and incomprehensible).
McLuhanatic Global Village, mosaic, surround; "Programming”
(meaning psychological indoctrination): anybody
else’s terms, dynamically infused with new senses.

Nelsonian Medium i stabilized pr 1 context};
Writing und Creation ghtful pr et
of pr table, whether tal or not,

in a medium); "Programming” (meaning giving
exact instructions to a computer); media integrity,
inventions & conventions; hypertext, thinkertoy, fantics.

Having spent some considerable time around
and among these areas, I have developed consid-
erable cynicism and a bad case of the giggles.
Originally it all seemed to fit together and to be
leading somewherc, but talking to people at all
levels, and either giving sdvice or trying to
interpret the advice of others, I am convinced
that what we have here in this whole audio-
visual-presentational whizbang field is nothing
less than a very high order of collective insanity.
The strenge way companies adopt and drop var-
ious product lines, and verbalize what they think
they are doing, seem to me & combination of

and a willi to follow any Auth-
ority in an expensive suit. [ have talked to
enough vice-p and pr of compu-

ter companies, publishing companies, networks,
media outfits and so on, to be totally certain
that they have no special knowledge or unusual
basis of information; yet these people's remarks,
as lified gh the busi reporters,
send the whole nation a-dithering. There are

times I think everybody in Media is either deluded,

misguided. lying or crazy.

THREE CRUCIAL POINTS.
1. SYSTEMS "IN THE HOME."

The emphasis has changed from trying to
sell snazzy systems to the schools (which don't
have the money) to the home. This in turn
has convinced most people that the new systems
have to be very limited, like jimmied-up TV sets.
(We easily lose track of the fact that you can
have anything "in the home" if you want to pay
for it; and &n economy in which Marantzes and
snowmobiles have caught on big indicates that
some people are going to be willing to pay for
really hot stuff.)

2. CATCHING ON.

The key question is not how good a system
is in the abstract, but whether it will catch on.
(Obviously if we're public-spirited we want the
best systems o catch on, of course.)

This matter of Catching On is a fickle and
crucial business.

According to one anecdote, Mr. Bell
couldn't interest anyone in his invention, which
he was showing at some trade fair. Then who
should come by but the Emperor of Brazil (1),
who was about to leave with his retinue of ad-
visers. "What is that?" asked the Emperor of
Brazil. "Nothing to bother with,"” they said, and
tried to rush him by, but he stopped and loved
it. and ordered the first pair of telephones sold.
This made the headlines, and the sale of tele-
phones began .

Another anecdote. It is legendary that
inventors overvalue their own work, Yet after
Thomas Edison had invented the kinematograph,
or "moving picture," a device you looked into
turning a crank, he declined to build a projector
for it, saying that the novelty would wear off.
Obviously he did’t quite see what "catching on"
would mean here.

Wonderful Systems That Were Gonna Be

WHEKE ARE THE SHOWS
OF YESTEREAR?

1| once read a mind-blowing review article in
Films in Review, early sixties (hmk.
on to make three-di
movies before 1930. There were dozens.

Then there was that multiscreen film Napoleon
-- a legend-- done in the nineteen-twenties.
(That one really existed.)

Phonevision, about 1947 or so, was going to
store a half-hour movie on a 12-inch disk.
Did they get the idea from the LP? Did
they really think they could do it?

The German photo-gizmo, around 1950: & special
camera that supposedly created a sculpture
of what it was pointed at. (But how did
it know what was behind things?)

A weird lens around 1950-- [ think it was depic-
ted as having a blue center and a red peri-
phery, like a fifties hoodlum tail-light--
that was somehow going to find "residual
traces" of color in black-and-white pictures,
and make 'em into color, zowie, just by
copying them.

Then there was the Panacolor Cartridge. During
the Days of Madness-- 1968, I think it was
-- a rather good little movie gadget was
being pushed by a firm called Panacolor.
It had ten parallel movie and audio tracks,
[ believe, on a 70mm strip. The prototypes
were built by Zeiss.

ey

Their idea was that this was a com-
pact movie pro]ector 1 kept trying to per-
suade the compuny '8 pl‘esidenl that they had
in lendid device
for brmchlnz movlen (!ee "Hyperfilms,"
P-PRYY).

Exercise for the reader: map out prop-
erties of the branching and expository
structures implicit in such a device. (t's
one-directional. Gotta rewind when you
get to the end. But you can jump between
tracks when it seems uppropmn\e )

Anyway, it's gone now.
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HARDWARE, SOFTWARE AND WHATNOT (reprise)

Among the many odd things that have
resulted from the collision of computer people
with educators, publishers and others has been
the respectful imitation of computer ways by
those who didn't quite understand them. Agsin,
the cargo cult.*

The most dismal of these practices has been
the adoption of the term "software" for any intel-
lectual or artistic property ™ This wholly loses
the distinction, made on the other side of the book,
between:

e (progr i )

software (programs, detailed plans
of operation that the hardware
carries out)

contents or date (material which is
worked on by, moved in or
presented by the hardware
under control of the software)

In other words, hardware and software
together meke an environment; data or contents
move and appear in that environment.

The publishing-and-picturefolk have missed
this distinction entirely. Not realizing that their
productions ere the contents (material, matter,
data, stuff, message...) lhnt come and go in the
prelabricated entir
they have mushed this together into a state o(
self-feeding confusion.

(The mtmex‘ has not been helped by the
instruction peopl see p. DM 15
-~ whose branching productions seemed to them
enough ljke computer programs to be called
"software.")

* Primitives exposed to "civilized" man imitat(
his ways ridiculously 4n religious rituals,
hoping for the shipments of canned goods,
etc. that his behavior seems to bring down
from parts unknown.

N
EX-SPORT-TekSE

*# "Mere corroborative detail,
to enhance an otherwise
uninteresting narrative,.."

Pooh-Bah,
Lord High
Everything
Else

3. STANDARDIZATION

in order for something to Catch On, it has
to be standardized. Unfortunstely, there is mo-
tivation for different companies to make their own
little changes in order to restrict users to its
own products. The best example of how to
avoid this: Philips patented its audio cartridge
to the teeth, but then granted everybody free
use of the patent provided they adhered 1o the
exact standardization. The result has been the
system's spectacular success, and Philips, rather
than dominating a small market, has & share of
a far larger market, and hence makes more
money. That's a virtue-rewarded kind of story.

The other problem with standardization,
though, is that we tend to standardize too soon.
We standardized on AM radio, even though FM
would probably have been better. (One Major
Armstrong, a great figure in the development
of radio, committed suicide when nobody would
accept FM. If he could only have heard our FM
of today, he might have said "Oh, nuts,” and
lived.)

Another example. When they designed the
Touch-Tone phone pad, the Bell people evidently
saw no reason to have it match the adding ma-
chine panel, so they put "1" in the upper left
rather than the lower left. Now therc are lots
of people who use both arrangements, every day,
and at least one of them curses the designers’
lack of consideration.

Another interesting exemple of Catching
On: during the early sixties, it was fun being
at places where they were just getting Xerox
copiers for the first time. Everyone would ar-
gue that nobody needed a copier. Then, grud-
gingly. one would be ordered. The first month's
use invariably would exceed the estimate for the
first year, and go up and up from there.

The worst aspect of the confusion among
the corporations is that certain deficiencies and
crudities of vision slip into the mix. Unless
our new media and their exact ramifications and
concomitants are planned with the greatest care,
everybody stands to lose. We must understand the
detailed properties of media. (The first question
to ask, when somebody is showing you the
Latest and Greatest, is: "What are the properties
and qualities of the medium?” The followup
questions come easily with experience: How of-
ten do you have to change it, what are the bran-
ching options, what part could somebody acci-
dentally put in backwards, are there distracting
complications? etc.

I am unpersueded by McLuhan, His in-
sights are remarkable, yet suspicious: he sup-
poses that electronic media are all the same. How
can this be? Here we may now decide what elec-
tronic media we want in the future-- and this de-
cision, I would say, is one of the most important
we have to face.

The engineers seem to be quite the oppo-
site of McLuhan: somehow to them it's always a
multiple-choice, multi-engineering problem, dif-
ferent every time; "this technique is good for A,
that technique is good for B." But the net ef-
fect is the same: "electronic media are ge_neﬁlly
the same." I would claim that the're all differ-
ent, all ten million of them (TV beingﬁly one
electronic medium out of the lot), and the dif-
ferences matter very very much, and o only a few
can catch on. So it matters very much which,
Some are grent, some are lousy, some are sub-
tly bad, having a locked-in information structure,
built deep-down into the system. (Example:
the fixed "query modes" built into some systems.)

One lest point. Everybody only has a
24-hour day. Most people, if they increase con-
sumption of one medium (like magazines or books)
will cut down on another (like TV). This dras-
tically reduces the sorts of growth some people
have been expecting. Except, now, if we can
begin to replace some of the inane paper-shuffling
and paper-losing of the business world, and
replace the creepy activities of the school (as now
generally constituted) with a more golden use of
time and mind. Read on.

THANATOPSYS

A self-employed repairman of mobile homes
named Donald Wells has invented a solar-powered
tombstone that can show movies and still pictures
of the departed, along with appropriate organ
music and any last words or eulogies selected
by the deceased.

The device 1s activated by a remote control
device carried by a visitor to the gravesite.
The movies would be shown on a twelve-inch ecreen
wounted next to the epitaph.

“You could also have pictures of Christ as-
cending to heaven or Christ on the cross, whatever
you went," says Wells. "It adds a whole new di-
mension to going to the cemetery...."

Cleveland Plain Dealer
{(Quoted in National Lampoon
Trug Pacts, May 74, 10.)

"The Emperor has no clothes on!"

Small Boy
(name withheld)

F—

Last year ! actually heard a phone company
lecturer say that in the future we
will have "Instant Access to Anything,
Anytime, Anywhere."

What they're pushing is Plcturephone, which
it seems to me is unnecessary, wasteful
and generally unfeasible.

(See: Robert J. Robinson, "Picturephone-- Who
Needs It?", Datamation 15 Nov 71, 152.)

ol USNG MEDIA

In any medium-- written, visual, filmic
or ou 1 1y
an atmosphere, a patina, a miasma of style,
involvement, personality (perhaps implicit),
outlook, portent. Consider--

The complacency of the Sulzbergers'
New York Times--

The cynicism and mischief of Krassner's
Realist--

The perkiness and sense of freedom of
“Sesame Street”--

The personalized, focussed foreboding
of Orson Welles films; as distinct
from the impersonalized, focussed
foreboding of Hitchcock--

Next to this matter of mood, all else pales:

the actual constraints and structures of media,
the expositions and complications of particular
cognitive works and presentations within media,

N\
NNEB IN THE CLASSROOM

Time after time, the educational establishment has
thought some great revolution would come through getting
new kinds of equipment into the classroom.

First it was movies. More recently it's been "audio-
visual” stuff, teaching machines, film loops and computer-
assisted instruction.

In no cases have the enthuslasts for these systems
seen how the equipment would fit into conventional edu-
cation-- or, more likely, screw the teacher up. Teachers
are embarrassed and flustered when they have to monkey
with equipment in addition to everything else, and fitting
the available canned materials into their lesson plans
doesn't work out well, either.

The only real possibilities for change lie in systems
that will change the instructor's position from a manager
to a helper. Many teachers will like this, many will not.

PAY CAREFUL {TTENTION

when somebody shows you an electronic or other
presentational system, device or whatever.

A certain kind of slight-of-hand goes on.
It's very easy to get fooled. They may show
you one thing and persuade you you've seen
another.

And if you're canny enough to ask about
a feature you haven't seen they'll always say,

"WE'RE WORKING ON IT."

1t's only dishonest if they say, "It'll be ready
next month."

Patent 3,767,901

ie for the Disney m -

Audio-Animatronics

system, which now

basically consists of the manipulation of rubber puppsts
minicomputexr, through cables and puffs of air.
Walt Dimney Productions.
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ision broadcasting
Would you believe there was telev

he 1:v.vn in the nineteen-twenties? The thing is,
ing equipment because there were no

- .} oOnly with
(see "Lightning in a Bottle,” nearby.)

S::.devnlopant of radar in World War II did there also
come » practicable Cathode Ray Tube, making home televis-

jon feasible.

over the a
it used bizarre spinn

the big companies were at first very conservative
in :n:‘:: nrket:ng. iguring television would be a luxury
ftem only. It took a man named Madman Munte, who clr(cl—ld
tured himself in a Napoleon hat, to see that aillions wou N
buy television 1f the price was right. So he came out wit
Muntz TV in the late forties. As I recall, the Muntz ™v
cost $100 and had one tuning knob. (This was less intimi-
dating than the row of knoba on wore expensive sets.) I .
don't know how Muntz came out on it all, but his opening o
the mass market made the bigger corporatiors realize it was
there. (This same thing may yet happen again in newer
media.)

Originally all there was was Krazy Kat and Farmer
Brown cartoons. But behold, sooner than you could say
nyertical hold," there were Sid Caesar and Imogene Coce
on the Admiral Show, and we were off.

A quarter of & century later, the best of television
{s no better and the bulk of television is sbout as bad
as it ever vas.

We "understand” television. That 18, we know what a
TV show is, how it fite together and so on.

ICZCUBES

But what people don't realize sbout TV 1s that the
governing feature is the time-slot. In any medium with
time-slots, vhether TV, radio or classroom education, the
time-slot rules behavior. Whatever can happen is as con-
strained as icecubes in a tray.

This {8 the limiting factor when optimists try to
use TV for teaching. If it's coming over a cable, every~
thing has to be scheduled around it, and the contents are
clipped and conatrained to fit the time-slot. It may be
better with videotape.

CABLES

In the last dozen years, Cable TV, or CATV, has
become big business. A Video Cable {s a high—capacity
electrical carrier that runs through a given neighbor-
hood or region. Business and individuals may "sub-
scribe” and get their own sets hooked onto the cable.

What this does first of all is improve reception.
The fouled-up video picture caused by such extraneous
objects as the World Trade Center in New York can be
corrected by hooking Into the video cable: you get &
nice, sharp picture.

In addition, though, the cable offers extra chanmels.

Now, the businessmen who have been throwing togeth-
er these video cable outfits are aiming for something.
They have been thinking that these extra channels would
net them a lot of money: by showing things on them that
can't be offered on the air— highbrow drams, or perhaps
X-rated stuff-- they could get extra revenue. (You'd pay
extra to watch it by buying an unscrambler, or whatever.)

This is turning into somewhat of a disappointment.

The cable people had foreseen, evidently, that people
would stay home in droves to see the new offerings on the
cable. In Show Business it's easy to forget, though, that
everybody has only twentyfour hours in a day, and far less
than 24 hours to dispose of freely; so every leisure occu-
pation is competing with every other leisure occupation.
Moreover, the residual leisure occupation, when there's no-
thing else to do, TV. It would seem that few people
would watch more television if it were better, but many
would watch less if they could afford to go out.

EXTRA CHANNELS

In recent years, a number of extra channels have been
made available by law. These are the UHF, or Ultra High
Frequency channels. These, like cables, represent a con-
sumer breakthrough but will have only negligible impact.

THE PROBLEM OF ORGANIZATION

Whatever else you may say about them, the networks
and TV stations are at least organized as going concerns
within the {nstitutional structures of the country. Ideas
of “community television” and other such schemes which call
for some new form of social organization to spring forth
are about as plausible as “community control" of schools
and police~— or at best likely to be as influential as
"community social centers."

INTERACTIVE TV?

Some people, I won't say who, have gotten a lot of
money for something they call "interactive television.”
What this turns out to mean is any form of computer time-
sharing that will use home TV terminals and video cables.
The questions are why use home TV terminals and video
cables, insofar as they would seem to promise only com-
paratively low-grade performance; and whether these people
have thought out anything about the potential characteris-
tleca of the various media they propose with such abandon.
Nothing I have eeen or heard about this is reassuring.

“ALTERNATE" TELEVISION, or VIDEO FREAKS

In recent years, many young folks have taken to video
as a way of life. In the most extreme cases they say things
like “the written word is dead,” prompted perhaps by McLuhan.

I have found it rather difficult to talk to video freaks.
(It may be that some of them are against spoken words as well.)
I really just don't know what they're about.

The work of these people is as exuberant as it is strange.
I haven't seen much of it or understood much of what I have
seen.

In some cames, “"alternative television" simply means docu-
mentaries outsids the normal framework of ownership and report-
ing. In one example cited by Shamberg (see bibliography}.
video fresks did excellent coverage of the 1968 Republican conven
tion. People were allowed to speak for themselves, unlike "nor=
mal™ TV journalism where "commentators” tell you what they see,

Now, this is hardly revolutionary; it is just good documen-
tary-making that shucks dumb traditions artistically, much like
the Pennebaker films. However, video enthusiasts claim it is
somehow different, and indeed claim that video is different in
principle from films. I have been unable to get a satisfactory
clarification of this idea.

Video is being used in other ways, harder to understand, by
artists (best defined as persons called "artists” within the art
world today). Very odd “video pieces” have been shown at art
shows, where the object seems to be to confuse the viewer-- or
knock him into a condition of Enlarged Perspective, shall we say.
And a variety of non-objective videotapes are now being created.
(A gallery show in 1969 was called "Video as a Creative Medium"
-- implying sarcastically that it had not been before, on the
airwaves.}

Some video freaks think of video as intrinsically radical or
Revolutionary. In this respect they differ interestingly from,
say, the editors of the National Lampoon. The editors of the
National Lampoon appear to be political radicals, but do not sug-
gest that the very media of cartoon and joke-piece are themselves
revolutionary. Some video freaks appear to be persuaded that the
medium of television itself is inherently a vehicle for change.

I can understand one interesting sense in which this may be
true: Shamberg talks about video as a method of self-discovery.
Seeing yourself on TV does, of course, confer certain insights.
But Shamberg suggests it may expand people's consciousness in
larger ways—- allowing people to see the bleakness of certain
pursuits (he uses the example of Shopping), for instance. But
if this does hit home to people, it doesn't seem to me to be the
medium that's doing it but the selected content-— as in all pre-
vious media. Maybe I've missed the point in some way.

These developments are all very interesting. It can be
hoped that those trying to develop new forms of communication
will make an effort to communicate better with those who, like
the author, often cannot comprehend what they are doing.

But decentralized transmission of
information should be dominant. not fugi-
tive. Each citizen of Media-America
should guaranteed as a birthright access
to the means of distribution of informa-
tion."

(Shamberg, p. 67)
" Well, we went down there with our
Porta-Pak and tried to take it inside.
A guard came over and said we couldn't
and even threw one of us out of the booth
while the other was inside. A guard
telling you what to do in a cybernetic
environment?"

(Shamberg, p. 53)

(“Cybernetic" is evidently a code
word here for what they think is
good, true, beautiful and inevi-
table. cf. p. DM %)

About the only generalization to be
made is that community video will be
subversive to any group, bureaucracy, or
individual which feels threatened by a
coalescing of grassroots consciousness.
Because not only does decentralized TV
serve as an early warning system, it puts
people in touch with one another about
common grievances."

(shamberg, p. S7)
BIBLIOGRAPHY
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Guerrilla Television. (Holt, $4.)
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“SCANDAL IS RAMPANT in the cable

television industry. Only Cable Re-
port follows cable TV developments
from the citizen's perspective and
tells you what's happening and what's
going wrong." Ad in Chicago READER.

Television Set. Bantam, 95¢
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LIGHTHING
IN A BOTTLE:

THE CATHONE-RAY TURE

A cathode-ray tube is actually a bottle filled
with a vacuum and some funny electrical equip-
ment. The equipment in the neck of the bottle
shoots a beam of electrons toward the bottom of
the bottle.
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This beam of electrons is called, more or less for
historical reasons, a cathode ray. Think of it as
a straw that can be wiggled in the bottle.

Actually the bottle is shaped so as to have
a large viewing area at the bottom (the screen),
and this screen is coated with something that glows
when electrons hit it. Such a chemical is called
a phosphor,

Now, two useful things can be done with this
beam.

1) It can be made brighter by increasing
the voltage, which increases the
number of electrons in the beam.

2) The beam can be moved! That is, it
can be made to play around the face
of the tube the way you can slosh
the stream of a garden hose back
and forth on the lawn; or wiggle s
straw in a coke bottle. The beam
can be moved with either megnetism
or static electricity. This is applied
in the neck of the bottle-- or even
from outside the neck-- by deflection
plates, whose electrical pulsations
determine the pattern the beam
traces on the screen. (Note that the
beam can be moved on the screen at
great speed.)

The vertical deflection plates can pull the
beam up or down on the screen, controlled by
a signal to them;
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the horizontal deflection plates can puil the beam
sideways on the screen, controlled by a signal
to them.
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By sending combined signals to both hori-
zontal and vertical deflection plates, we can make
the end of the beam-- a bright dot on the screen,
sometimes called a flying spot-- jump around in
any pattern on the screen. A repeated pattern
of the beam on the face of the CRT is called a
raster.

From these two capabilities-- brightening
and moving the beam-- a number of very special
technologies emerge:

TELEVISION uses a zig-zag scanning pat-
tern which repeats over and over.
This zigzag pattern is slways the
same, night and day.

You can usually see the lines clearly
on a black-and-white set. The pic-
ture consists of the changing pattern
of brightness of this beam. which
comes in over the airwaves as the
television signal.




RADAR DISPLAY uses a CRT to show refiec-
ted images around where the radar
antenna is standing. This uses &
scanning raster of a star shape,
brightening the beam when reflected

images are received.

F

COMPUTER CRT GRAPHICS generally use
the CRT in still another way: the
beam is moved around the screen in
straight lines from point to point.
(Between different parts of the pic-
ture the beam is darkened, turned
very low so you don't see it.)
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Because the image on a normal
CRT fades quickly, the computer must
ordinarily draw the picture again and
again and again. (Methods for this
are discussed on p. DM ZZ-S.)

SPECIAL KINDS OF CATHODE-RAY TUBES

The CRT is not merely a single invention,
but an entire family of inventions. The ordinary
CRT, which we have discussed, is viewed at one
end by a human beirig, has an image which fades
quickly, and can have its flying spot driven in
any kind of raster or pattern.

Here are some other kinds of CRT:

The picture transmitter, which has different
versions and names: Vidicon, Image Orthicon,
Plumbicon, ete. THIS IS THE MAGICAL DEVICE
THAT MAKES THE TELEVISION CAMERA WORK,
ARD YET, BY GOSH, IT'S JUST ANOTHER CRT.
Except instead of the picture coming into it as
an electrical signal and out of it as an optical
image, the picture comes into it as an optical
image and goes out of it as an electrical signal:

How can this be?

The tube sits inside the television camera,
which is an ordinary camera, like, with a lens
projecting a picture through s dark chamber
onto a sensitive surface. But instead of the
surface being a film, the surface is the faceplate
of & CRT with some kind of a special pickup
phosphor:

TV CAMERA

mewurtagal
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The electron beam, which is just like any
other electron beam, is made to zigzag across
the faceplate in a standerd television raster.
And the special phosphor of the tube measures
the brightness of the picture at the spot the
beam is hitting. [ heve no idea how this hap-
pens, but it's chemical and electronical and mys-
terious, and is based on the way the phosphor
interacts with the light from one side and the
electrons from the other side at the same time.
Anyhow, a measurement signal comes out of the
faceplate, indicating how bright the projected

picture is in the very spot the electron beam is
now hitting .

As the beam criss-crosses the faceplate in
the zig-zag television raster, then, a continuously
changing output signal from the faceplate shows
the brightnesses all across the successive lines
of the scan.

And thst is the television signal. Together
with synchronizing information, it's what goes
out over the airwaves, down your antenna and
into your set. Your set, obeying-the synchron-
izing information, brightens and darkens its own
beam in proportion to the brightness of the -
individual teeny regions of the faceplate in the
television camera. And this produces the scin-
tillating surface we call television.

LMY
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The color tube is a weird beast indeed.
There are several types, but we'll only talk
about the simplest (and many think the best),
Sony's Trinitron(TM) tube.

This is an ordinary CRT which has, in-
stead of a uniform coating on the faceplate, tiny
vertical stripes of three primary colors-- red,
blue and green. (You thought the primary col-
ors were red, blue and yellow, didn't you. If
you're mixing pigments that happens to be true.
For some ungodly reason, however, if you're
mixing lights, the colors that yield all others
turn out to be red, green and blue; it turns out
that yellow light can be made out of red and
green. If you don't believe me go to a chintzy
hardware store, get a red and a green bulb,
turn '‘em on and see what happens in & white-
walled room.)

At any rate, color television uses addi-
tional color signals, and in the Trinitron these
control the response of the faceplate. If the
color signal says "green" as the electron dot
crosses a certain part of the screen, the color
signal tells the green stripes that they're free
to light up when hit. If it's Yellow Time, the
signal tells both the red stripes and the green,
and so side by side they light up red and green,
as the beam crosses them, but the total effect
from more than a few inches is Yellow.

Most American color TV sets, however, at
least up till this year, used something very dif=
ferent, something entirely weird called the
Shadow Mask Tube. I'll spare you the picture,
but there were several different electron beams
-- often referred to jokingly as the "red electron
beam," "blue electron beam" and "green electron
beam," though of course they were identical in
character. These hit a perforated sieve, up
near the screen, called the shadow mask, and
the color signal tweaked the unwanted beams
so they did not hit different-colored phosphor
dots that were intricately arranged on the screen.
I'm sorry ! started to explsin this.

Multigun tubes have more than one electron
gun and more than one electron beam. They
can be used in different ways (aside from the
old shadow-mask TV tube, mentioned abave).

For instance, one gun can be driven in a
video raster, to show television, while another
gun can be used as a computer display, drawing
individual lines with no regard to the TV pattern.
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The storage CRT comes in two flavors:
viewable and non-viewable. But what it does
is very neat: It holds the picture on the screen.
The mechanisms for this are of various types,
and it's all weird and electronic., but the idea
is that once something is put on the screen by
the electron beam, it stays dnd stays. Up to
several minutes, usually. The main manufac-
turers are Tektronix, Princeton Electronic Pro-
ducts, and Hughes Aircraft; each of these three
has a product that works by a different method.

Note: Tektronix' tube i built into a num-
ber of different computer displays, and is rec-
ognizsble by ita Kelly green surface. They
themselves make complete computer terminals
around this scope for $4000 and up. but lots of
other people put it in their products also. It
shows whatever has already been put on the
screen, and the electron beam does not have to
repeat the action. However, it usually only
stays lit for about a minute.

Princeton Electronic Products (guess where)
is & much smaller outfit, so perhaps it is appro-
priate that they make a much smaller storage
tube. It is about one inch square at its storage
end, and you don't look at it directly. Instead,
an image can be stored on it either wth a TV
raster or by computer-driven line drawing.
After the image is stored on it, though, it func-
tions as a TV cemera: the picture stored on the
plate can be read out with a scanning raster,
exactly as if it were a picture transmitter in a
television camera. The Princeton folks have
built a quite expensive, but quite splendid,
complete terminal around this device: it can hold
both video and computer-drawn pictures, super-
imposed or combined, and sends them back out
in standard black-and-white TV. $12000.

CRTS which bring in a picture one way
(such as a video raster) and send it back out
another way (such as by letting a computer
search out individual points) are called scan
converters, T

A word about this last method. It is often
desired by computer people to turn a picture
into some form of data (see p."y(). Scan conver-
ters, usually by the three manufacturers named
above, can be hooked up to let the computer pro-
gram poke around in the picture and measure the
brightness of the picture in arbitrary places.
A device which examines the brightness of some-
thing in arbitrary places is called a flying spot
scanner.) Here are some different kinds of
flying-spot scanners:
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1 have heard it said that it might be pos-
sible to build a CRT with a changeable mirror
surface: that is, the screen becomes mirrored
temporarily where it is being hit with the elec~
tron beam. Interesting. This would mean that
you could make computer displays (and TV)
bright and projectable to any degree, say. by
pouring a super-intensity laser beam on it. "Be
great for writing 'Coca-Cola' on the moon,” says
a friend of mine. If you believe in astral pro-
jection.

JIBLIOGRAPHY: Color TV Training Manual, Sams & Co./
Bobbs-Merrill (37), 1s a well-illustrated and
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intelligent introduction to the TV use of CRTs.

w2t



DM 8

SANDIN'S
IMAGE P

Dan Sandin,
professor of Art
at U. of Illinots,
Chiocago Cirole,

ROCESSOR

1 g8

been a physicia:z),
and we were going
to have a whole
section on that,
but as you can sec,
there wasn't room.

Daniel J. Sandin (pronounced san-DEEN) has
spent the last seversl years putting together a
device he currently calls the IP (Image Proces—
wor). It's a system of circuits for changing
and colorizing TV. What follows is the first
published description of it.

I regret that the following is probably
one of the most difficult sections of this book.
(If you know nothing about video, read theuppox-
ptoeERgy (iret.) DIVA-]

The tdea {s basically to create a complete-
ly generalized system for sltering the color and
brightness of video images. (I.e., the asystem
does nat move them on the screen. Thus it
differs from the Computer Image line of video-
tvisting graphics systems, which alter positions
of objects; see p. DX 34 . Note also thar
rather similar facilities éxist as part of, e.g.,
the Scenimate system, p. DM 3% .)

This means that basically Sandin's system
plays with the part of the TV signal called z,
or brightness (as distinct from x or y, the sig-
nale for horizontal and vertical movement of the
dot. See ).

D67

Now, ae a physiciet and fleld-theoretician,
Sandin approached this as a problem in generality;
and indeed, the style of generalization should be
apprecisted. Sandin repeatedly chose flexibility
a0d pover rather than obviousness in the parts he
created. The resulting system is both parsimon-
lous and productive.

His first important decision was that all
parts of the system should be compatible and fdiot-
roof, so that any user could frivolously plug it
together any way at all without burning out the

circutts.

Indeed, Sandin decided to build it like a music
synthesizer: by making all systeas electrically com-
patible (as they are on the Moog and its progeny),
any signal can be used to alter or influence any
other signal. This is a very profound decision,
vhose far-flung results have not yet been fully ex-
plored even among Sandin's rather fanatical stud-
ents.

Sasically, the incoming video image is “strip-
ped" of its synchronizing information, so that all
eignals turning up in the guts of the machine may
be freely modified. Only at the final output stage
are the jots and tirtles of the video signal put back
on.

Thus the first and last blocks of the Image
Processor act like bookends, between which the other
modules have their fun. The first block makes the
incoming signal into "naked" video, the last block
dresses it up respectably again.

IWPUT BLock, CROR EXCQDER.
© aenvL srurree & FNAL DOY VTIER
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FPor the sake of clarity we will refer to the
outputs as pictures, or as black, white or grey,
which they would be 1f they went straight out to a
screen; but they may be turned back into the system
and function as inputs as well. "White" means +.5
volts, “black" means -.5 volts.

Let us consicer, then, Sandin’s modules and what
they do individually to the brightness signal z.
Combinstions are beyond the scope of this article

What Dan'a proceasor
can do to televieion
i8 not to be believed.

Savage colors or
delicate off-whites,
solarisations and
pictures on top of
pictures. Then the . .i
*video feedback”
(pointing a TV carer.
at a TV gcreen),

the eystem can generate
throbbing animated
cobwebs and spirals

of its own. Shown.
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RETURN OF
THE HoloGRAM
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1. ADDER-MULTIPLIER. This combines two input
channels, either directly or as specified by a third.

ADDER ~
MULTIPCI €
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The channel A inputs are added together and mul-
tiplied by C; the chamnel B inmputs are added together
and multiplied by the reverse of C; both results are
added to make the output. (NOTE: this unit is used
among other things, for fades and keying.)

2. COMPARATOR. This is like Kodalith film,mak-
ing an image {nto stark black and white. Its output
ia pure black or white. One input signal (the video)
1s compared with another input signal (reference level,
other video, whatever).

While one is greater the output goes all black,
and uhile the other is greater it goes all white.

3. VALUE SCRAMBLER. This is a single module
dividing the picture into eight levels. It may be
thought of as eight of the above comparators, divid-
ing the brightness spectrum by quantum jumps. The
floor and ceiling of the signal to be divided are
specified by the two control channels, but the divid-
ing lines between them are then automatically deter-
mined. Each corresponding output level may be con-
trolled by a knob.
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Thus from a range of {nput values, we get an
output step-function each of whose brightnesses is in-
dividually adjustable.

Note that these devices may be arranged in
parallel, thus dividing the brightness spectrum into
a8 many levels desired.

4. OSCILLATOR MODULE (very unusual). Sandin's
oscillators are voltage controlled, just like the ones
in music synthesizers. However, if given any kind of
a sync signsl, they lock into the nearest multiple
(or submultiple) within the specified range. (But
then the control signal,if any, tweaks it higher or
lower.) Standardized output comes in sine, square and
sawtooth.

OSCIHLLATOR,

The two planned uses were A) with a sync, to
generate fixed patterns, and B) without a sync, to
generate movable patterns. If both inputs are used,
it becomes a stubborn lock-on voltage-controlled os-
cillator, which tends to grab at passing submultiples.

S. DIFFERENTIATOR. Basically this sees edges in
the picture, or sny other part of a scan-line whose
color is changing. Its output is proportional to
change occurring in the brightness of s scan-line,

As the input goes from black to white its output is
1ight; as the input goes from white to black its out=
put 1s dark. (The input hole selected determines the
amount of multiplication.)

DIFFEReATATOR
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T EXACY TANGLE OF LIGHT RAYS
WHICH HIY THE Fiim ORIGINALLY
& s NOW REcoNSTRLCTED,

Diagram of how hologram is mads, p. DN 20,

HOLOGRAPHY
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Holography is one of those Modern Miracles
that ve really can't get into. It is mind-blowing,
influential, and of unclear importance.

Theoretically predicted by Dennls Gabor, the
hologram (Greek “whole picture”) was finally made
to vork in the late fiftles by Leith and Upstnieks.
Since then dozens of other types of holograma have
been experimented with, lncluding color holograms
movie holograms, video holograms, sudio holograms
and gracious know what.

Basically a hologram is an all-around picture.
It doesn't look like a picture, but looks like a
smudged fingerprint or other mistake of some kind.

Yet it is a marvel.

A basic hologram (— actually it should be
called & laser hologram or Leith—Upatnieks holo-
gram, but we've no time for such distinctions—-)

18 one of these smudgy pictures which, when viewed
under a proper laser setup,shous you a three-
dimensional picture. Worse than that: as you move
your head, the picture changes correspondingly.

It looks, not like the flat surface it is, but like
a lit~up box with a model in fLt.

What does the hologram do? Actually it re-
createa, not a single view, but the entire tangle
of light rays that are reflected from the real ob-
ject. Even down to bright reflections, which
scintillate in the usual way, as from chromium.

The only problem: ordinarily they have to be.
used with laser light, which is spookily one-
colored.

Notes from all over: art stylist Salvador Dali
presided at an unveiling of "the world's first 360°
hologram" at a New York gallery not long ago. The
subject was song stylist Alice Cooper.

The Haunted House at Disney World in Florida
will vide you through a building full of holograms.
That's one way to move through ghosts, all right.

There is a New York School of Holography.

6. FUNCTION GENERATOR. This device is hardest to
explain. Let's do it in terms of that first module, the
Adder-Multiplier. Know how the Adder-Multiplier puts out
either a positive or a negative picture, depending on
which input you select?

Foesio8
GENERATOR

Well, the Function Generator divides the input bright-
nesses into three ranges, and multiplies each range posi-
tive or negative, in proportion to itas own knob setting.

Thus the combined setting of the three knobs generat-
es a "function," or curve, from the slopes of the individ-
ual settinga. See graph. What in photography is called
“solarization" represents just one of these combined set-
tings. The others are nameless.
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7. COLOR ENCODER MODULE. This is the lest block.

Into it go three signals, the desired red, blue and green;
and out comes standard NTSC video.




BOY ELECTRONIGS

"] aing the body electric...” -- Walt Whitman

There are various people who want to at-
tach electronics to people's bodies and brains.

There are basically two startingApoints
for this ambition. One is authoritarian, the
other is altruistic. I am not sure both schools
are not equally dangerous, however.

Let's consider first the authoritarians.
Prof. Delgado of Yale has demonstrated that any
creature's behavior can be controlled by jolts °
to the brain. Delgado has dealt especially with
the negative circuits of the brain, that is,
places where an electrical impulse causes pain
(or "negative reinforcement"). In Delgado’s
most stunning demonstration, he stopped a char-
ging bull with just a teeny radio signal. En-
thusiastically Delgado tells us how fine this
sort of thing would be for controlling Undesir-
able Human Behavior, too.

Now, let's consider just what we're talking
about. In these experiments, needles are im-
planted in the creature's brain. This can in-
volve removing a section of the skull, or it can
be done merely by hammering a long hollow needle
straight into the skull and thus the brain.

The researcher, or whatever we want to call
him, had better know what he is doing. But due
to the remarkable mass action of the brain, the
destruction caused by such needles will have not
observable effects if done properly.

The hollow needle, once in place, becomes a
tube for shielded electrical wires, whose bare
metallic tips may then be used to carry little
electrical jolts, to whatever brain tissue is
reached by the tip of the needle, whenever tiny
signals are applied.

Now there are regions of the brain, distri-
buted irregularly through its mysterious contents,
which are loosely called the "pleasure" and
"pain" systems. They are called that because of
what the organism does when you jolt it in those
places. (We do not know whether jolts to these
areas really cause pleasure or pain, because
these Things haven't been done to human beings.
Yet. The creatures it has been done to can't
tell us just how it feels; thus "pleasure' and
"pain" are in quotation marks. For now.)

Anyway, what happens is this. If you stim-
ulate a creature in the "pain" system it tends to
stop what it is doing-- this is called negative
reinforcement-- and if you stimulate it in the
pleasure system, it tends to do more of what it
was doing. Positive reinforcement.

Now, to some people this suggests wonderful
possibilities.

Delgado, for instance, believes that this
technology gives us everything we need for the
control of Anti-Soctal Tendencies. Criminals,
psychopaths and Bad Guys in general-- all can be
effectively "cured" (i.e., put on their best be-
havior) by these techniques. All we have to do,
heh heh, is get into their heads, heh heh, habits
of proper behavior. And with these new techniques
of reinforcement, we can really teach 'em.

Unfortunately Delgado is probably right.

!n principle this is just a drastic form of
behavior control on the B.F. Skinner model (depic-
ted also in Nineteen Eighty-Four and A Clockwork
Orange). The new system is more stark and start-
Ting B'Aecau§e of its violation of the individual's
body interior, but not in principle different.

. Skinner has the same naive, simpleminded sol-
utions for everything. All "we" have to do--
using "we" to mean society, the good guys, good
guys acting on behalf of society, etc.-- is con-
trol the behavior of the bad guys, and everything
will be better, and "we" can accomplish anything
“'we" desire.

The reader may see several problems with this.

In the first place (and the last), there is
thg obvious question of who we are, and if we are
going to control other people, who is going to
control us. .

At a time when our "highest" leaders show
,themse}vgs preoccupied with low retaliations and
lower initiatives, we can wonder indeed if it is
not more important to prevent anyone from ever
gettu}g this kind of control over humans than to
acilitate it.

Even if that weren't a problem, there is the
more simpleminded question of who in the existing
system would use such techniques. [t turns out,
of course, that they would be added to what is
laughably called the Correctional System, or even
more laughably called the Justice System. All
the sadists you could possibly want work there.
(And no doubt some very nice guys-- but experi-
ments have demonstrated horrifically that decent
people, turned into "guards' even for a short time,
adopt the patterns of brutality we have known from
time immemorial.)

So, like truncheons and electric shock ther-
apy and solitary confinement and everything clse,
these techniques-- if they are used-- will enter
the realm of Available Punishments, not to be used
with clinical precision but with gyagu?tously bru-
talizing intent, new tools for punitivity and
sadism. The "correctional"” system would have to
be magically corrected itself before.such tools
could he employed without simply making things
worse. And the prospect is not good.

Such schemes grow, of course, from a carica-
ture of the malefactor-- thinking him to be some
sort of miswired circuit, rather than a human being
caught up in anger, pain, humiliation and unem-
ployment,

(There are also a lot of canards about Free
Will, but these do nothing for either side .in this
controversy.)

NEW FACULTIES

Starting from an entirely different outlook,
various designers and bio-engineers are trying
to add things to the human body and nervous sys-
tem, for the voluntary benefit of the recipient.

A number of research and development efforts
are aimed at helping those with sensory impair-
ments, and electronics obviously is going to
involved.

An example: a firm called Listening, Inc.

in Boston, founded by Wayne Batteau (whom John W.
Campbell considered one of the Great Men of Our
Time), devised a system for helping the totally
deaf to hear. Supposedly this could transmit the
actual sensation of hearing into the nervous sys-
tem by some scarcely-understood form of electri-
cal induction. The machine was sold off; whether
it ever got a safety rating I don't know.

This is the sort of thing people would like
to do for the blind, as well

Now, in principle, it might be possible to
transmit an image in some way to the actual vis-
ual area of the cerebral cortex. (This might or
might not involve opening the skull.) Somebody's
working on it,

In a related trend, numerous design groups
are attempting to extend the capabilities of the
human body, by means of things variously called
possums, waldoes and telefactors.

"Possums' (from Latin "I can") are devices
to aid the handicapped in moving, grasping and
controlling. Whatever motions the person can
make are electronically transposed to whatever
realm of control is needed, such as typewriting
or guiding a wheelchair. ("Waldo" is Heinlein's
term for a possum that can be operated at a dis-
tance.)

In the space program, though, they call them
telefactors. A telefactor is a device which con-
verts or adapts body movements by magnification
or remote mimicking. Unlike possums, they are
meant to be operated by people with normal facul-
ties, but to provide, for example, superhuman
strength: cradled in a larger telefactor body, a
man can pick up immense loads, as the movements
of his arms are converted to the movements of the
greater robot arms.

Telefactors can also work from far, far away.
Thus a man sitting in a booth can control, with the
movements of his own arms, the artificial arms of
a robot vehicle on another planet.

(This whole realm of sensory and motor mechan-
ics and transposition is an important aspect of
what 1 call "Fantics," discussed on pp. DN}3-51).

Then there are those who, like liow Wachspress
(see nearby), want to expand man's senses beyond
the ordinary, into new sensory realms, by hooking
him to various electronics.

THOUGHTS

There are two problems in all of this. The
first and worst, of course, is who controls and
what w.,! hold them back from the most evil doings.
Recent history, both at home and abroad, suggests
the answers are discouraging.

The second problem, wispish and theoretical
next to that other, is whether in turning toward
bizarre new pleasures and involvements, we will not
lose track of all that is human. (Of course this
is a question that is asked by somebody whenever
anything at all changes. But that doesn't mean it
is always inappropriate.)

In the face both of potential evil and dehum-
anization, though, we can wish there were some
boundary, some good and conspicuous stopping place
at which to say: no further, like the three-mile
limit in internatTonal law of old. I personally
think it should be the human skin. Perhaps that's
old-fashioned, being long breached by the Pace-
maker, But what other lines can we draw?

The prospects are horrorshow, me droogies.
BIBLIOGRAPHY
T.D. Sterling, E.A. Bering, Jr., S.V. Pollack

and H. Vaughan, Jr., Visual Prosthesis:

The Interdimciplinary Dialog. ACM
Monograph. $21.

PSYCHO-ACoUSTIC DILDONICS

I originally hadn't intended to inctude any-
thing like this in the book, wanting it to be a
family-style access catalog and all that, but this
perticular item seems fairly important.

Remember how we laughed at the Orgasmo-
tron in Woody Allen's Sleeper? Well, it turns
out not to be a joke.

An individual named How (not Howard)
. electroni in 4 at a San

Francisco radio station, has been developing just
that, except that he has more elevated purposes
in mind. The secret was broken to the world
in Qui magazine earlier this year; but Hefner,
the publisher, evidently held back the more
startling photographs of a model in electronically-
induced ecstasy.

press’ dévices tr sound (as
audio signals) into feelings; you touch your
body with an open-ended tube or other soft
fixture attached to his device-- which in turn
is attached to a hi-fi.

The sensations, it is claimed, are pro-
found and moving. You may take them anywhere
on your body; the effect is deeply relaxing and
emotionally engrossing. Wachspress thinks he
has reached an entire neurological system that
wasn't known before, much like Olds' discovery
of the "pleasure center" in the brain; he sees it
as a new modality of experience and a general-
ization of music and touch. That is the main
point. "Hyper-reality" is where he says it gets
you: a point curiously congruent with the author's
own notions of hypertext and hypermedia as ex-
tensions of the mental life.

This said, we can consider the prurient
aspects of Wachspress' Auditac and Teletac devi-
ces (which he intends to market in a couple of
years as hi-fi accessories, b'gosh). When
played with the right audio, in the right places,
and a good operator at the controls, they provide
& sexual experience said to be of a high order.

Wachspress' work ties in interestingly with
today’s "awareness” movement, of which Esalen
is the spiritual center, which holds that we have
gotten out of touch with our bodies, our feelings,
our native perceptions. As such. the Wachspress
machines may be an unfolding-mechanism for the
unfeeling tightness of Modern Man-- as well as
a less profound treatment for "marital difficulties”
and Why-Can't-Johnny-Come-Lately .

Inscrutable San Francisco! Wachspress
gave a number of demonstrations of his devices
in Bay Area churches, until he became disturbed
at immodest uses of the probe by female communi-
cants who had stood in line to try the machine.

(Auditac, Ltd., Dept. CLB,
1940 Washington St.,
San Francisco CA 94109.)

Harry Mendell, a good friend of mine, rigged an
interesting experiment while he was atill in high school.

He used a little Hewlett-Packard minicomputer, which
the manufacturer had generously loaned to his Knights of
Columbus Computer Club of Haddonfield, N.J.

Harry hooked the Hewlett-Packard up to a CRT display
(see pp. DMG-7,bM213). At the top of the CRT, following
his program, the computer continuously displayed the let-
ters of the alphabet. A little marker (called a cursor)
would skip along underneath the letters, acting as a mazr-
ker for each of them in turn.

Harry rigged one more external device: a set of elec~
trodes. These would be strapped, harmlessly, to the head
of a subject. Harry's computer program used these elec-
trodes to measure alpha rhythm, one of the mysterious
pulses in the brain that come and go.

Every time the subject flashed alpha, Harry's program
would copy the letter above the cursor to the bottom of
the screen.

sicting in this rig, subjects were able to learn,
rather quickly, TO TYPE WORDS AND SENTENCES. Just by.
flashing alpha rhythm when the cursor was under the right
letters.

Jubilant, Harry showed this setup to an eminent neuro-
physiologist from a great university nearby, a man special-
izing in electrode hookups. Harry was a highschool student
and did not understand about Professionalism.

"what's so great about that?” sniffed the eminent
professional. "I can type faster.”

So Harry dropped that and went on to other stuff.

ozt



DM 10

PICTURE PROCESING

“picture processing” is an important technology,
largely separate from the rest of computer graphics.
It means taking an incoming picture, usually a photo-
graph, and doing numathm'g. to 1t. (Some now call this
area "computer pictorics.")

First of all, there is image enhancement. This
means taking pictures, dividing them into points whose
brightness is separately measured, and then using spec-
1al techniques for making the picture better. To
people familiar with photography, this may seem im-
possible; to photographers it is a maxim that photographs
always lose quality at each step. Nevertheless, various
mathematical techniques such as Fourier Analysis (men-
tioned elsewhere) do  just that, producing a new data
structure improving on the original data. Surfaces ap—
pear smoother, edges sharper.

(These techniques have been extensively used to
clean up photographs sent back from our unmanned space
vehicles—— both those used exploring other planets and
those spying on our own-— see Secret Sentries in Space,
Bibliography.)

Then there are recognizers-— programs that look at
the data structure from sn input picture, and try to
discern the lines, corners and other features of the
picture. (While your eye instantly sees these ‘things,
computers do not, and must look at the dots of a picture
one-by-one. How to analyze pictures in such tedious se-
quences is no simple matter.)

For recognizing more complex objects in pictures—-
boxes, spheres, faces or whatever—— more complex struc=
ture-analyzing programs are necessary. As the possibil-
ities of what might be in a picture increase, these in—
creasingly become guessing programs. (This becomes a

branch of artificial intelligence, a misleading term for
a curious field, discussed on Pri2-if.)

Numerous computer people think it is important to
match up our computer graphic display systems (described

variously on this side of the book) to image input sys-
tems. This is a watter of taste.

These are all basically techniques for making a
data structure. Any data stored in computers must have,
of course, a data structure— which basically means any
arrangement of information you choose. (see p.26-9.)

These various techniques are intended to create re—
duced data structures, recording only the "most impor-
tant" data of the picture— from which new and varying
pictures may be created, reflecting the "true" structures
originally shown in the initial picture. How much it's
going to be possible to create these data structures
from input pictures remains to be seenj some of us think
it's not going to be generally worthwhile.

BIBLIOGRAPHY

Azriel Rosenfeld, "Progress in Picture Processing
1969-71." ACM Computing Surveys June 73,
81-108.

Ken Knowlton and Leon Harmon, "Computer-Produced

Grey Scales.” Computer Graphics and Image
Processing, April 72, 1-20.

Philip J. Klass, Secret Sentries in Space. Random,
1971, $8. Interesting general book on geopo-
litical strategy and orbital photoreconnais-
sance. “Now-it-can-be-told" approach.
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SATELLITE PICTURES OF
YOUR OWN HOMC COUNTY,
OR WHATEVER

You can get pictures of
any area you want from ERTS
(Earth Resources Observation
Systems) satellites, from
EROS Data Center (no, not a
dating service, see p. &Y ),
Sioux Falls SD 57198, or call
605/594-6511 bet. 7 AM & PM
central time.

A ———————
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"N patterns

Knowlton and Leon Harmon have done a
lot of experiments with picture con-
version (see bibliography). Here ie
a phone made into_teeny patterns

(ehown arownd). {Cknowlton & Harmon.
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LIZZIE OF THE LINEPRINTER

A famous converted picture. The painting

was divided into 100,000 brightness-measured spots
by H. Philip Peterson of Control Data Corporation;
then each dot was made into a square of overprinted
letters on the printing device. The program allow-
ed 100 levels of grey. Above: Control Data's ver—
sion, reprinted by permission. Below: a cut-down
version that often turns up. (From original flat
2D artwork by Len DaVinci of Medici Associates.)

NOTE: this is not a "computer picture." There
is no such thing. 1It's a quantization put out on
a lineprinter.
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KEN KNowLToN

Kenneth Knowlton is a Bell Labs lifer.
Tall, patrician and gracious, his work, like
Sutherland's, shows the inner light of unifying
intelligence. He works in Max Mathews' section
of Bell Labs at Murray Hill, where they do al}
that interesting stuff with music and perceptual
psychology and so on. During the last decade,
Knowlton has turned out vast quantities of art-
icles, processed pictures., movies, and actual
computer languages: while any ordinary man
would be satisfied to be so productive, appar-
ently he does a lot of other things in his work
that he doesn't talk about.

Some of Knowlton's best-known work
has been in picture processing, where he has
converted photographs into mosaics of tiny
patterns-- which nevertheless show the original.

His first widely-known language was
BEFLIX (BEll Labs movie-making system); this
was programmed for the 7094 in the early sixties.
BEFLIX allowed the user to create motion pictures
by a clever mosaic process that used the out-
put camera more efficiently. (Actually, the lens
was thrown out of focus manually and the entire
frame created as a mosaic of alphabetical charac-
ters; this did the whole thing much more quickly
and inexpensively.)

(Some of the clever data-handling tech-
niques of BEFLIX Knowlton then turned around
and used in LS, a language which made these
techniques available to other computer people.
This may sound like only a computer technicality,
but it's the sort of thing that's widely appreciated .
(L6 stands for "bell Labs' Lower-Level List
Language."))

Wanting to get outside artists interested
in BEFLIX and related media, he worked for a time
with film-maker Stan Vanderbeek; from this
Knowlton saw that artists' needs were more
intricate than he had anticipated. Augmenting
BEFLIX with some of the things Vanderbeek
asked for, Knowlton came up with a new lan-
guage called TARPS (Two-Dimensional Alpha-
Numeric Raster Picture System). This in turn
led to EXPLOR (EX{licit(ly provided 2D Pstterns.)
Local (neighborhood) Operations, and Random- -
ness). EXPLOR is fascinating because of its
originality and generality-- not only does it
modify pictures and serve as an artist's tool,
but it has fascinating properties as a computer
language and may even have applications in
complex simulations for technical purposes.

Since Vanderbeek, Knowlton has entered
into a long and fruitful collaboration with Lillian
Schwartz, a talented artist. Their many films
have been clever, startling and powerful. I
must say that they grow on you: I liked them at
first, but when I saw five or six in a row this
January, I found them just incredible. Because
they are abstract, and full of fast-changing
patterns and reversals, they take some adjusting
to; but they're worth seeing over and over.

EXPLOR may be thought of as a highly
generalized version of Conway's game of Life
(see p. 4% ). You start with two-dimensional
patterns as your data structure; these can be
abstractions or even converted photographs, as
in a recent Knowlton-Schwartz film showing
Muybridge's Running Man. In your EXPLOR
program, you may then cause the pattern to
change by degrees, each cell of the pattern
reacting to the cells around it or to random
events as specified by the programmer.

EXPLOR, running without externsal data,
comes up with some extraordinary snakeskin and
Jack Frost patterns. But its uses in traffic
simulation and various other studies of popu-
lations in space could be very interesting.

EXPLOR has obvious artistic applications.
Lillian Schwartz is using it extensively in film-
making. It's now running on a minicomputer
feeding to a modified Sony Trinitron color TV.
(This color setup was created by Mike Noll
and is described in a recent issue of the CACM,
though only for black-and-white TV; the color
is more recent. It stores the color picture as
a list of sequential colors represented in the
computer's core memory, each dot being repre-
sented  Cf. "Boyell's Terrarium,” p.R3¢.)

Knowiton has used EXPLOR for teaching
computer art at the University of California;
the language is available programmed in "medium
size" Fortran from Harry Huskey. Dept. of

Information and Computer Science, U. of Cal.
at Santa Cruz, Santa Cruz, California.




M 11

SPEECH BY COMPUTER

. You may have heard about various kinds of
talking computer." This deserves some explanation.

Computers may be made to "talk" by various
means. One is through an output device that
simply stores recordings of separate
words or syllables, which the computer selects with
appropriate timing. (Machines of this type have been
sold by both IBM and Cognitronics for a long time.)

A deeper approach is to have the computer synthe-
size speech from phonemes, or actually make the tones
and noises of which speech is composed. These are
very tricky matters. Bell Labs, and others, have been
working on many of these approaches.

The real problem, of course, 1s how to decide
what to say. (This was discussed under Artificial
Intelligence, p. /UML)

This ie a non-~gimple picture

conversion. The original AUDIO ANALYSIS AND ENHANCEMENT

photograph was converted into

measured points; but these The problem of analyzing audio is very like the

were in turn made into grow- problem of analyzing pictures (see p.hMN10), and indeed
. together patterns by a some of the same techniques are used. The audio goes

program in the EXPLOR language. into the computer as a stream of measurements, and

© knowlton & Harmon. the selfsame technique of Fourier Analysis is employed.

This reduces the audio to a series of frequency measure-
ments over time—— but, paradoxically, loses little of
the fidelity.

Once audio is reduced to Fourier patterns, it can
be reconstituted in various ways: changed in timing and
pitch independently, or enhanced by polishing techni~
ques like those used in image enhancement (see p.9Mm10 ).

This has been done with great success by Tom Stock-
ham at the University of Utah, who has reprocessed old

Caruso records into improved fidelity. In the picture
we see him with equipment of some sort and an old record.

Wish there were room to talk about plain
regular audio here— matters like “binaural
recording, and Why don‘t they make hi-fi systems
based on a Grand Bus (see pi2 )? But there's
no room here.

AUDIO AND COMPUTERS .
In the easiest case, the computer can just
People are occasionally still startled to send back out the voltages it originally got in.
hear that computers can make sound and music. This is rather ridiculous— using the computer
They can indeed. just as a recording device—- but it's a clear and

simple example.
First of all, note that an incoming sound is
a fluctuating voltage and can thus be turned into The question after that is what next: how to
8 data structure, i.e., a string of measurements. have the computer make interesting streams’output
measurements, i.e., sounde and tdnes. o

There are numerous methods we can't go into.

v Max Mathews, at Bell Labs, has for years been doing
h' ?\v&‘uﬂ-j f music b H

:) y computer; his current system is called
ed be chatpd to GROOVE. Heinz von Foerster, at the University of
exael weasu rewthb Illinois (Urbana), has been doing the same. An-
(awalon-¥e - J.Sm\ :ch\c&vﬂok) other lab at MIT has just gotten a PDP-11/45 (see

\) p. Y2 ) for the same purpose.

% (The problem 1s: can the computer keep up

? with the output rate needed to make music in real

time? maybe the 11/45 can.)

Another approach is to relieve the computer University of Utan
itself from making the tones, and use other de-
vices-~ music synthesizers—- for this, controlled
by the computer. This is essentially the approach
taken with General Turtle's Music Box (see p. §7 ),
and at the Columbia-Princeton Electronic Music Cen~
ter, where their RCA Mark II music synthesizer—— an
immense one-~of-a-kind jobbie~- is under more general
computer control.

Messoreman’
Con .

(Stockham has been in the news lately, as ove of
the panel puzzling over the notorious 18-Minute Gap.)

To make sound by computer is the obverse, If

the computer can be set up to send out a string of

measurements, these can be turned back into a fluct-

usting voltage, and thus make sounds. S‘Atulig
o

(The author has proposed the name Kitchenuynﬁ[m .
ny:ue&‘h - for a system to synchronize motion pictures with "wild
&d 'W(onh“\ce’ sound recording by these means.)
R wotes,

BIBLIOGRAPHY

Thomas G. Stockham, Jr., “"Restoration of 0ld Acoustic .
Recordings by Means of Digital Signal Processing.

- s Audio Englneering Soclety preprint no. 831 (D-4),
CO«P / SYN T“e_ @) - presented at Audio Englneering Soclety 1971 con-— /
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Musical odtpe s delepted
1:‘»« o“;itrdf {QV A

Prentiss H. Knowlton, "Capture and Display of Keyboard
Music," Datamation May '72, 56-60. Describes a
setup he built at U. of Utah that allows pianists
to play music on an ordinary keyboard, and converts
the input to symbolic represemtation in the com-
puter. It uses an organ, a PDP-8 and a couple of
CRT displays.

MUSICAL NOTATION

Note that the computer handiing of musical
notes, as symbols, is another rask entirely, Heinz von Foerster &
closely resembling computer text handling (mention- Wiley, 1969.
ed variously in the book). A high-power structur-
ed-text system or Thinkertoy (see p.pMS2S) is fine

s Beauchamp, Music by Computers
HAS RECORDS IN BACK.

Some of the early Bell Labs work may be heard on an

ding title
ek ecet e i the sltesding cele
And, of course, such stored musical notation mathematical myth is discussed on p. 3-9.)

(2 data structure) can obvio play,
usly be
the hookups mentioned. Y daved by

81T
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These are three topics of greal importance:
of importance, unfortunately, less for what they
nave sctually sccomplished than for the degree
to which they have confused and intimidated peo-
ple who want to understand what's going on.
Merely to mention them can be one-upmanship.
All three titles mean so much, so many different
specific things. as to mean almost nothing when
lumped together as a whole. All three have de-
veloped a web of intricate technical facts (and
sometimes theorems), but the applicability of
these elegant findings is in all threc cases a
matter open to consideyable scrutiny.

Since each of these ficlds has developed
u considerable body of technical doctrine, the
reader might well ask: why aren't they on the
other side of the book, the computer side? The
answer is that they are computerman’s dreams,
dreams of considerable intricacy and persuas-
iveness, and we are not considering the tech-
nicalities here anyway. As on the other side,
the problem s to help you distinguish apples
from oranges and which way is up. For more
go elsewhere, but I hope this orientation will
make sorting things out quicker for you.

These three terms-- "artificial intelligence,”
"information retrieval.” "computer-assisted
instruction”-- have a number of things in com-
mon. First, the names are so portentous and
formidable. Second, if you read or hear any-
thing in these fields, chances are it will have
an air of unfathomable technicality. Both strange

icalism and deep ice may bi;
to give you a sense that you can't understand
any of it. This is wrong. The fact thet there
are obscure and Deep Teachings in each has no
bearing on the general comprehensibility of what
they are about. More importantly, the question
of how spplicable all the things these people
have been doing is going to be is a question
of considerable importance, especially when
some of these people want to take something over.
Don't get snowed.

Each of these fascinating terms is actually
8 roof over a veritable 200 of different researchers,
often of the most eccentric and interesting sort,
each generally with his own dream of how his
own research will be the breekthrough for
humanity, or for something. It would take a
Lemuel Gulliver to to show you the colorfulness
and fascination of theee fields; again, we just
scratch the surface here.

Another interesting thing these three fields
uave in common: the frequent use of a classical
computerman's putdown on anybody who dares
question whether their super-ultimate goals can
ever be achieved.

The line is, "WE DON'T KNOW HOW TO DO
THAT YET."

If somebody pulls it on you, the reply is
simply, "How do you know you ever will?"

ONe oF YHE FEW GO
LAIMEN'S COMPUTER JOKES

illustrating also certain problems of Artificial
Intelligence.

A very large artificial-intelligence system
(goes the story) had been built for the military
to help in long-range policy planning; financed
by ARPA, with people from M.l.T., Stanford
and so on.

. "The system is now ready to answer ques-
tions," said the spokesman for the project.

A four-star general bit off the end of a
cigar, looked whimsically at his comrades and
said--

"Ask the machine this: Will it be Peace
or War?"

The clerk-typist (Sp4) translated this
into the query language and typed it in.

The machine replied:

YES§

"Yes what?" beliowed the general.
The operator typed in the query.
Came the answer:

Yes SIR

PUTER_DREAMS:

Informatfion u, ” C,...rufgr-Amdq things, 11ke parts of pictures (even atraight lines
r |(va.| qu(’rucfwk cannot be recognized by computer without a complex
Relr , program) or like handwriting (see below). In the

What 1t boils down to 1s the study of clues and
Buessing among slternatives. In some cases, well-
defined clues can be found for recognizing epecific

!.
!
%

vorse cases, though, careful study only ratees the
most horrendous technical problems, and the pursutt

THE GOd-RuILhERS /

RTIACAL Irnfwcsamef

.. sort o

"Artificial Intelligence" is at once the mexiest
and most ominous term in the world. It chills and im-
presves at the same time. In principle it mesns the
simulation of processes of mind, by sny means at all;
but it generally turns out to be some form or another
of computer simulation (see “Simulation,” p. §%).
Actually, “artificial intelligence" has generally be-
come an all-inclusive term for systems that amaze, as-—
tound, mystify, and do not operate according to prin-
ciples which can be easily explained. In a way, “"arti-
ficial intelligence" is an ever-receding frontier: as
techniques become well-worked out and understood, their
appesrance of intelligence, to the sophisticated, con-
tinually recedes. It's like the ocean: however much
you take out of it, it still stretches on-- as limit-
less as before.

Unfortunately laymen are so impressed by computers
in general that they easily suppose computers can do
anything involving information. And public understand—
ing 1s not fostered by certain typea of stupid demon-—
stration. One year I heard from numerous people about
how “they'd seen on TV about how computers write TV
scripts'— what had actually been shown was a hokey en—
actment of how the computer could randomly decide whe-
ther the Bad Man gets shot or the Good Guy gets shot--—
both outcomes dutifully enacted by guys in cowboy out-
Fits. Duh.

It should be perfectly obvious to anybody who's
brushed even slightly with computers, however-~ for
The Brush, see the other side— that they just don't
vork like mindé. But the analogy hangs around. (Ed-
mund C. Berkeley wrote a book in the forties, I believe,
with the misleading title of Giant Brains, or Machines
That Think. The idea is still around.)

Here's a very simple example, though. Consider
a maze drawn on a piece of paper. Just by looking, we
cannot simultaneously comprehend all ite pathways; we
have to poke around on it to figure out the solution.
Computers are sort of like that, but more so. While our
eyes can take in a simple picture, like a square, at
once, the computer program must poke around in its data
representation at length to see what we saw at once.

The principle holds true in general. The human
mind cen do in a flash, all at once (or "in parallel")
many things that wust be tediously checked and tried
by the highly sequential computer program. And the
more we know about , the more imp the
human brain becomes. (The seeming cleverness of some
simple programs does not prove the simplicity of the
phenomena being imitated.)

Nevertheless, it is interesting to try thinge
with computers that are more like what the mind doe:
and that is mostly what artificial intelligence is
about.

In various cases this has resulted in helpful
tricks that turn out to be useful elsewhere in the
computer field. In this sense, artificial {ntelligence
is sort of like menthol: a little may improve things
here and there. But (in my opinion), that does not
mean & whole lot of it would make things better still.

J

Revertheless, some artificial-intelligence en-
thusiasts think there is mo limit on what machines can
do. They point out that, after all, the brain is a
machine. But so is the universe, presumably; and
we're never going to build one of those, either.

PATTERN RECOGNITION

This 1s one of the most active areas in arti-
ficial {ntelligence, perhaps because of Defense
Department money. (It might be nice, goes the
reasoning, to have guns that could recognize tanks,
machines that could look over aerial reconnalssance
pictures, radars that could recognize missiles...)

of these technical problems fa {ts own field of
study (articles have titles like "Sensitivity Para-
meters in the Adjustment of Discviminators,” meaning
1t Sure Is Hard to Draw The Line).

But in some felicitous cases, researchers ac-
tually boil s recognition problem down to 4 manage-
sble system of clues. For {nstence, take the prob-
lem of written input to computers. (Some people
don't like to type and would rather write by hand
on special input tablets.) But how can a progras
recognize the letters? Ahes: tha answer, kids, is
in your texc.

The Ledeen Character Recognizer (described in
detail in Newman and Sproull, Principles of Inter-
active Computer Graphics, Appendix 8) is a method
by which a program can look at a hand-drawn charac-
ter and try to recognize it. The program extracts
a series of "properties" for the character and
stores them in an array. Every character in s given
person's block lettering will tend to have certain
property scores. But the Ledeen recognizer must
still be trained, that is, the average property
scores of the letters that each individual draws
must be put into the aystem before that individusl's
lettering can be recognized. Even then it's a ques-
tion of probability, rather than certainty, that
a given character will be recognized.

COMPUTERS BON'T ACTURLLY THINK.

You JusT THINK THEY THINK.
(We Tk-n\v.)

——————

HEURISTICS (pronounced hewRIStics)

If we want to make a computer do what we know
perfectly well how to do ourselves, then all we do
is write a program.

Aha. But what if we want a computer to do
something we do not know how to do ourselves?

We must set up its program to browse, and search,
and seize on what turns out to vork.

This 18 called heuristics.

What it amounts to basically is techniques for
trying things out, checking the results, and continu-
ing to do more and more of what seems to work.

Or we could phrase it this way: looking for
successful strategies {n whatever area we've dealing
with. As a heuristic program tries things out, it
keeps various scores of how well it's doing— a sort of
self-congratulation—- and makes adjustments8 in favor
of what works best.

Thus the Greenblatt Chess Program, mentioned un-
der "Chess," nearby, can “invent" chess strategies
and "try them out"-- what it actually does 1s test
specific patterns of moves for the overall goodness
of their results (in terms of the usual positiona
advantages in chess), and discard the strategies that
don't get anywhere. It does this by comparing its
"strategies” (possible move patterns) against the
tecords of chess matches which are fed into it.

(If you've read the other side of the book,
heuristics may be thought of as a form of operations
research (p. ¢ ) carried on by the computer itself.)

In some ways heuristics is the most magical area
of artificial intelligence: its results are the most
impressive to laymen. But, like so many of the comput-
er magics, it boils down to technicalities which lose
the romance to a certain extent.
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NEURAL SIMULATION

An tmportant branch of Artificisl Intelligence is
concerned vith what bunches of imaginary neurons could
even neurons that we made up to follow particular
rule This area of study ia somevhere between neurol-
ogy and mathematice; much of it ie concerned with the
mathenatics of imaginary set rather than the proper-
ties of actual nerve-nets, tudied by psychologt
phyaiologists and others. (The hypothetical studies
of course, alert researchers to complex configurations
bilitles that may turn out to occur in reality,
as well as being interesting for their own sake—— and
conceivably as useful ways of organizing things to be

butie.)

Howsver, an earlfer myth, that you could simulate
neurons till you got s person, is about dead.

STMULATION OF THOUGHT-PROCESSES

Nobody talks anymore about simulating artificial
brains; there's too much to it, and it involves dirty
spproximations.

However, a cleaner srea {s in the simulation of
thought: creating computer programs that mimic man's
mental processes as he dopes through various problems.
Trying things out, deducing thoughts from what's al-
ready known, following through the consequences of
guesaes— chese can all be done by programs that “try
to figure out" answers to problems like The Cannibal
and The Miseionary, or whatever.

AUTOMATA

"Automata”; as the term is used in thia field,
s just a fancy word for imsginary critters, parti-
cularly little thingies that behave in exact ways.
(The Game of Life, see p. {8, is an automaston in
this sense.)

SELF-ORGANIZING SYSTEMS, SELF-REPRODUCING SYSTEMS,
AND S0 FORTH

These are terams for imaginary objects, having
exactly defined mathematical properties, about which
various abstract things cen be proven that tend to be
of interest only to mathematicians.

SPEECH
1. SENTENCE GENERATION

The problem of computers speaking human languages——
not to be confused with computer languages, pp. 15-25 and
elsevhere-~ 18 incredibly complicated. Just because little
human tykes start doing it effortlessly, it is easy to sup-
pose that it's a basically easy problem.

No way.

Only since the mid-fifties has human language begun
to be understood. That was when Noam Chomsky discovered the
inner structure of human languages: namely, that the long
{(and complex) sentence comstructions of language are built
out of certain exact operations. Previous linguists had
sought to classify the sentence structures themselves; this
led to complexities which Chomsky discovered were unneces—
sary. It is y to catalog types them-
selves if we can simply isolate, instead, the exact process-
es by which they are generated.

These processes he called transformations (a term he
borrowed from mathematics). All utterances are created from
certain elementary pieces, called kernels, which are then
chewed by transformations into surface structures, the
final utterances. Examples of kerne. The man lives in the
house, The house is white. Result of combining transforma-
tion: The man lives in the white house. Kermel: I go.
Result of past-tense transformation: I went.

The moat important finding, now, is that the transfor-
mations are carried out in orderly : any
can have more transformations carried out om it, all adher-
ing to the basic rules, resulting in the most complex sen-
tences of any language.

Linguists since then have confirmed Chomsky's con-
jecture, and proceeded to work out the fundamental trans-
formarions of major languages, including English.

Now, ome result of all this is that it turns out to
be easier to generate sentences in a language than to un-
derstand them. Why? Because it is comparatively easy to
program computers to apply transformations to kernels,

BUT very hard to take apart the result. A complex "sur-
face structure" may have numerous possible kernels-- does
"Time flies like an arrow" have the same structure as
"Susie sings like & bird” or "Fruit flies like an orange?"

Result: to program a computer to generate speech—
that is, {nvent sentences about a data structure and type
them out— s comparatively easy, but to have it recognize
incoming sentences, and bresk them up into their kernel
meaninga, is not.

Ve may think of a language-generating computer sys-
tem as follows:
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2. SENTENCE RECOGNITION

Chomsky and others have discovered that sets of trans-
formation rules (or grammars, praise be) vary comsiderably.
1t 1s possible to iovent languages whose surface structures
are easy to take apart, or paree; such langusges are called
Coptext-free languages. (Most computer languages, see other
side, are of this type.) Unfortunately pstural languages,
like Engliah and French and Navaho, are not context-free.
It turns out that the human brain can pick apart language
structures because it's so good at making sensible guesses
88 to what 1. mesat-- and 1f there is one thing hard to
program for computers, it s sensible guesaing.
(But see “Heuristics,” nearby.)

This means that to create computer systems which will
take resl senteoces spart into their meanings 1s quite
difficult. We can't get into the various strategies here;
bu:u-ou Tesearchers cut the problem down in one way or
other.

Doroth read the card aloud, spe; Ing out the b;
y b spell g g
words with some dlﬂ;cully,' and this s what she read:

SMITH @ TINKER"
Patent Double-Action, Em~RsvonsiE: y

“’Oughl-Cmdng, Perfect~T|Jking
AL MAN

4 0nly* a1 our Wors but Live,
e o 81 B Lur of 1,

Manutacturs,
Al whringeme
o Prosecuied sccording 10 Law,

“How queer|*

think that is al] ¢ wid the yellow hen,

rue, my dear?”
35

“Do yoy

Oz

«] don't know,”" answered Dorothy, who had
more to read. «Listen to this, Billina:™

Ozma of

DIRECTIONS FOR USING:

For THINKING:—Wind the Clock-work Man under his
left arm, (marked No. 1.)

For SPEAKING:—Wind the Clock-work Man under his
right arm, (marked No. 2,)

For WALKING and ACTION:—Wind Clock-work in the
middle of his back, (marked No. 3.)

M. B—Thee Mechaniem is guaranteed 1o wark perfectly for & theusand years.

«Well, I declare!” gasped the yellow hen, in
amazement; «if the copper man can do half of these
things he is a very wonderful machine. But I suppose
it isall humbug, like so many other patented articles.”

«We might wind him up,” suggested Dorothy,
«and see what he'll do.”

GORDON PASL

Gordon Pask is one of the maddest mad
scientists I have ever met, and also one of
the nicest. An cloquent English leprechaun
who dresses the Gdwardian dandy, Pask sows
awe wherever he goes, A former doctor and
theatrical producer, Pask is one of the great
international fast-talkers, conference-hopping
round the globe from Utah to Washington to
his project at the Brooklyn Children's Museun.
This spring, 1974, he has been at the Univer-
sity of Illinois at Chicago Circle, but socon
ne goes back to England and his labdratory.

In a field full of brilliant eccentrics,
Pask has no difficulty standing out.

Pask is one of the Artificial Intelli-
gencers who is working on teaching by compu-
ter, about which more will be said; but the
original core of his interest is perhaps the
process of conceptualization and abstraction.

Pask has done a good deal on the mathe-
matics of self-contemplating systems, that is,
symbolic representations of what it means for
a creature (or entity omega) to look at things,
see that they are alike, and divine abstract
conceptions of them. A crowning moment is
when Omega beholds itself and recognizes the
continuity and selfhood. (Pask says several
others-- scholars from Argentina, Russia and
elsewhere-- have hit on the same formulation.)

Models and abstraction, then, arc what we
may call the first half of Pask's work.

Gordon Pask will be continued on p.3$MY7.
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3. SPEECH OUTPUT AS SOUND

It fe possidle fn principle to set up computers to
"talk” by converting the langusge surface structures that
their programs come up with into sctual sound. See
"Audio," p. DM 11,

4. SPEECH INPUT TO COMPUTERS BY ACTUAL SOUND

So far we have been talking about the computer's mani-
pulation of language as sn alphabetical coding or similar
representation. To actually talk at & computer is snother
kettle of fish. This means br ng down the sound fnto
phonenes and then breaking it fnto a dats structure which
can be treated vith the rules of grammar— a whole nother
difficule step.

A few attempts have been made to market devices which
would recognize limited speech and convert {t to symbols to
80 into the computer. One of them, which supposedly can
distinguish among thirty or forty different apoken words,
18 supposedly mtill on the market. Specific users have to
"train” {t to the particulars of their voices.

1 repestedly hear rumors of “dictation machines” which
vill type what you sy to them. Lf such thinge exist 1 have
been unsble to confirm it.

(Bverybody says that of course what we want s to be
able to communicate with computers by speech. Speaking
personally, I certainly don't. Explaining my punctuation
to human secretaries fs hard enough, let alone trying to
tell it to a computer, when it's easy enough to type it in.)
5+ ALL TOGETHER NOW

The complexity of the problem should by now be clear.

Compeve  "tanG compuwrer” (,,h\.l.e.u\)
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CYBERNETICS

Gordon Pask calls his field Cybernetics.
The term “cybernetics" is heard a lot, and is
one of those terms which, in the main, mankind
would be better off without; although after
talking to Pask I get the sense that there may
be something to it after all.

The term "cybernetics" was coined by Nor
bert Wiener, the famously absent-minded math-
ematician who (according to legend) often
failed to recognize his own children.’ Wiener
did pioneering work in a number of areas. A
special concern of his was the study of things
which are kept in control by corrective meas-
ures, or, as he called it, Feedback. The term
“cybernetics' he made out of a Greek word
for steersman, applying it to all processes
which involve corrective control, It turns
out that almost everything invelves corrective
control, so the term “cybernetics" spreads out
as far and as thinly as you could possibly want
(The public is under the gemeral impression
that "cybernetics" refers to computers, and
the computer people should be called "cyber-
neticians." There seems to be nothing that
can be done about this, See "cybercrud,"

P . This is an even worse term meaning
"steering people into crud,™ specifically,
putting things over on people using computers.)

Properly, the core of “cybernetics' seems
to deal with control linkages, whether in
automobiles, cockroaches or computers. How-
ever, people like Pask, von Focrster, Ashby
(and so on) appear to extend the concept gen-
erally to the study of forms of behavior and
adaptation considered in the abstract. The
validity and fascination of this work, of .
course, is quite unrelated to what you call it.

THE TURING MACHINE

Is the most classical abstract Automaton.

A Turing Machine, named after its discoverer,
is a hypothetical device which has an Tafin=-
ite recording tape that [t can move back and
forth, and the abillty to make decisions de-
pending on what's written there.

Turing proceeded to polnt out that no
matter how fast you go step-by-step, you can t
ever outrun certain restrictions built into
all sequential processes as represented by
the Turing Nachine. This lays heavy limits
on what can ever be done step-by-step by
computer. (It means we have to look for
non-step-by-step methods, which much of
Artificlal Inteliigence {s about.}



I
DO WE WANT TALKING SYSTEMS?

1 had one quite irritating experfence with a
" conversationsl system,that {s, computer program
Chat vas supposed to talk back to me. 1 vas sup-
posed to type to it in English and {t vas supposedly
gotng to type back to me in English. I found the ex-
perence thoroughly irritating. My side of the con-
versation, which 1 sincerely tried to kesp simple
produced repeated apologies and confusion froe the
program. The guy who'd created the program kept ex-
plaining that the program wvould be improved, so
that eveatually it could handle respon: like nine.
My reaction was, and {s, Who needs ft?

hink
Many people in the computer field seem to tl

we want to be able to talk to computers snd have them
calk back to us. This is by 0o means a sertled matter.

Talking programs are complicated and require s
lot of space in the machine, and (sore importantly)
require a lot of time by programmera who could achieve
(1 think) more in less time by other means. Noreover,
talking programs produce an irritating strategical
paradox. In dealing with human beings, we kaov vhat
ve're dealing vith, and can adjust what we say accord—
ingly; there is no way to tell, except by a lot of ex-
perimenting, vhat the principles are inside a particu-
lar talking program; so that trying to adjust to ft
is a strain and an irritation. (Compare: talking to &
stranger who may or may not turn out to be your new boss.)
Nov, some programoers keep saying that eventually cthey‘ll
have St acting just as smart as a T
adjust; but that's ridiculous. We alvays adjust to real
peaple. In other words, the human discomfort and {rrita-
tion of peyching the system out can never be eliminated.

Furthermore, on today's sequential equipment and
with feasible budgets, I personally think the likelthood
of msking programs that ste really general talkers is &
foolish goal. There are many simpler ways of telling
computer systems vhat you want to tell them— light pen
chotce, for example.

Moreover, having to type in vhole English phrases
can be {rritating. (We can't even get into the problem
of having the computer pick spart the audfo 1f you talk
it {n.)

This e not to ssy understandably restricted talking
systens are bad. If you know and understand the sorts of
response the system mskes to what kinds of thing, then an
English-1ike response is really a clear mwespage. For in-
stance, the JOSS system (the first Quickie language-
see p. 15) had an eloquent message:

eh?

which actuslly meant, What you have just typed in does mot
£1t the rules of scceptable input for this system. But it
wvas short, it was quick, it was eimple, and it vas almost
polite.

Simtlarly, talking systems that use an exact vocabu-
lary, vhose limits and abilities are known to the persom,
are oksy. (Winograd, see Bibliography, has a nice example
of telling a computer to stack block: ere the system
knows words like between, on, above and éo on.) Where
this is understood by the human, it can be a genuine cop~
venience rather than a spurious one.

(The problem of rudeness in computer dislogue has not
been much discussed. This is partly because many program:
mers are not fully avare of 1t, or, indeed, some are so
skilled {n certsin subtle forms of rudeness they wouldn't
even know they veren't acceptable. The result {s that cer-
tain types of putdown, poke, peremptoriness and importunacy
can find their way into computer dialogue all too easily.
0Or, to put it another way: nobody like to be talked back to.
Cf. Those stupid green THANK YOU lights on automatic toll
boatha.)

Now, this 1s not to say that research in these areas
1s wrong, or even that researchers’ hiopes of some break-
through {n talking-systems is misguided. I am saying,
basically, that talking systems cannot be taken for grant-
ed as the proper goal in computers to be used by people;
that the problems of rudeness, and irritating the human
user, are far greater than many of these researchers sup-
pose; and that there may be alternatives to thia potential-
1y eternal leprechaun—chasing.

1f like the suthor you are bemused by the great
difficulty of getting along with human beings, then the
creation of beings of le character
with vaguely human qualities can only alarm you, and
the prospect of these additional crypto-entities which
mugt be fended and placated, clawing at ue from their
niches st every turn, i both distasteful and alarming.

Artificial Intelligence enthusiasts unfortunately
tend to have a magician's outlook: to make clear how
their things work would spoil the show.

Thus, for a rather peculiar art show held at New
York's Jevish Husewn in 1970, a group from MIT built a
large device that stacked blocks under control of a
minicomputer (Interdata brand). Now, the fact that it
could stack and re~stack blocks with just & minicomputer
vas really quite an accompiishment, but this was not
explained.

Instead, the ng was
in a large glass pen, in which numerous gerbils-- hoppy
little rodents-~ were free to wander about. When a ger-
bil saw that a block was about to be stacked on him, he
would sensibly move.

Now, it is fairly humorous, and not cruel, to put
gerbils into a block-stacking machine. But th.
offered to the public as a device partaking of a far more
global mission, the experimental interaction of living
creatures and a dynamic self-improving environment,

blah blan blah.

Passersby were awed. "Why are those animals in
there?” one would say, and the more informed one would
usually say, “It's some kind of scientific experiment.”

Well, this is a twilight area, between acience and
whinsical hokum, but one cannot help wishing simple and
humorous things could be presented with thair simplicity
and hunor laid bare.

1 remember watching one gerbil who stood motionle
on his little kangarco matchstick lags, watching the Great
Grappler rearranging his world. Gerbils are somewhat in-
scrutable, but I had & sense that he was worshiping it.

H: :ﬁ not move until the block started coming down on top
of .

1 take this as an allegory.

sI7
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person, so ve needn’t

CAN A COMPUTER PLAY CHESS?

The real question fs, can & of procedures
play chess? Because that's vhat the computer pro-
gran really does, enact & set of procedure

And the answer is yes, fairly well.

. ‘e program is not somathing you jot
down on the back of an envelope one aftarnoon. It's
usually an immense, convoluted thing that people have
worked on for years. (Although I vaguely recall that
second place in the 1670 inter-computer chess contest.
was won by a program that occupied only 2000 locationa
in a 16-bit minicomputer— in other words, a compact
and tricky sneaker.)

Now, simple games (like tic-tac-toe and Nim end
even Cubic) can be worked out all the way: all alter-
natives can be examined by the program and the beat
one found, Not so with che

Chess basically involves, because of its very
many possibilities, a “combinatorisl explomion” of
alternatives (see p. 45 ): that ts, to look at "all”
the possibilities of a midgame would take forever
{perhaps literally~ the Turing problem), and thus
means must be found for diacarding some possibilities.

The structure of branching possibilities is a
tree (ses p. 2{ )i so that methods of "pruning" the
tree turn out to be crucial.

Basically there are two approaches to the design
of cheas In one h .

look for specific threats and opportunities in the
dats structure representing the board, and try to find
good strategies for selecting good moves on the basis
of them. This is the approach taken {n COKO, the
“Cooper-Koz''chess program. The programmers selectively
cope with {ndividual problems and strategies as they
turn out to be necessary. (This means that it s
1ikely to have specific Achilles’ heels; which, of
course, the authors of the program keep trying to re-
pair by adding specific corrections.)

A different spproach is taken by the Greenblatt
chess program. This is basically a big Heuristic prog-
ram. It "learns" best strategies in chess by "watching"
the game. That is, your pour historical chess matches
through it, and it tries out strategles-- making various
tentative rules about what kinds of moves are good, then
scoring these moves according to the results of making
Them— as seen in positional advantages that resulted in
actually championship play.

Obviously this {s a field in itself, You wen't get
grants for it, but to those who really care about both
chess and computers, it's the only thing to be doing.

FRANKENSTEIN MEETS CYBERCRUD

fred Brooks, the keynote spesker at the IEEE coa-
puter conference in Fall 74, seems to have said that
HAL 9000 (the unctuous, traitorous Presence in the
wovie 2001) was the way computere should be. (Computer
Decisfons, Apr 74, 4.)

T find 1t hard to believe that anybody could think
that. Nevertheless, there are those artificial-intelli-
gence freaks vhose view it is that the purpose of all
this is eventually (a) to create servants that will read
our minds and do our bidding, (b) servants who will take
things over and will {mplement human morality, regardless
of our bidding (though we humans ave tosfrail to do so--
as in Asimov's I, Robot); or even (c) create masters who
will take everything over and run everything according to
their own principles and the hell with us. (I met a man
In a bar, after an ACM meeting, who claimed to believe
this was the purpose of it all: to create the master race
that would replace us.)

According to Arthur C, Clarke's retroactive novel

2001: A Space Odyssey (Signet, 1968, 95¢), the HAL 9000
Somputer Series bosm cgan as follows: !

“In the 1980s, Minsky and Good had shown how neural
networks could be penerated automatically-- self-
replicated-- in accordance with any arbitrary
learning pattern. Artificial brains could be grown
by a process strikingly analogous to the dJevelopment
of the human brain."” (P. 96.})

I don't know who Good is, but these are among the lines
Minsky has been working along for years, so I hope he's
encouraged by the news of what he's going to accomplish.

Anyhow, so okay they grow the IJAL 9000 in a tank.
Then how come in the Death-of-Hal scene we see Keir Dullea
bobbing around loosening circuit cards, just as if it
were a plain old 1978 computer?

Possible answer #1. It is rumored that Clarke's
retro-novel was Clarke's rebuttal to Kubrick's final film,

Possible answer #2. HAL's tanks of neural glop are
controlled by PDP-1ls, one to a card.

(Of course, if you take the letters after H, A and
in the alphabet, you get I, B and M. So maybe those a

DEUS EX MACHINA

Obviously such beliefs are outaide the realm of
Jcience or engineering. They belong to pure speculation;
and while verfous mechanisms have in fact been programmed
to croak, stagger, stack blocks, compose sentences and so
on, to suppose that we sre in any real sense anywhere near
mimicking human intelligence, let alone surpaseing and
superseding it, is either to be totally fooled or to hanker
after some curious dream from inside yourself.

1d on the other side of the book, everybody in
deeper motivations and interfor twists that
form his own special ties to these machines; and when it
comes to our choices of fantasy machines, cbviously an even
deeper level of psychic imprint is projecting itself into
the wvorld.

<+ «EX MENSA

People who fantasize about wondrous creatures and deitles they
want to make out of the computer obviously have something in-
teresting in their own heads from which that comes. Perhaps
it comes from a desire for imaginary playmates, or an ambi-
valence toward authority, or goodness knows what; there are so
®=any odd people at different ends of Artificial Intelligence
that there may be & lot of different paychological systemn

4t work. Or maybe artificial intelligence Ls just where the
Bost brilliaot, determined and eccentric dreamers go. Aayway,
1 can only ask the cusstion, not Bive the snewer.

THE THREE LAWS OF ROBOTICS

1-- A robot mey not injure a humen being, or,
through inaction, allow a human being to come
to harm,

1-- A robot must obey the ordera given it by
humsn beings except where such orders would
conflict with the Pirst Law.

3-- A robot must protect its own existence as
long as auch protection does not conflict with
the Flrst or Second Lew.

-- Handbook of Robotics.

56th Edition, 2058 A.D.,
quoted in [. Asimov, [, Robot,

Sonebnes Al e Need UK Sympifted.e Fletope

EHZA WILL SEE You Now

(What the ELIZA program types, we represent as all caps;
what the person types is not.)

PLEASE TELL ME YOUR PROBLEM.
1 am feeling depressed.
HOW LONG HAVE YOU BEEN FEELING DEPRESSED?
Ever since my mother left.
TELL ME MORE ABOUT YOUR FAMILY.
My father is very strict.
PLEASE GO ON.
Last night I dreamt he spanked me.
WHAT WOULD IT MEAN TO YOU IF HE SPANKED YOU?
Didn't you ever get spanked?
WE WERE DISCUSSING YOU, NOT ME.
You're just a dumb machine anyway.
DO COMPUTERS FRIGHTEN YOU?
{quoted in Winograd, 74-5)

The fascinating thing about the ELIZA program is
that it seems so like a real person—— that is, a psycho-
analyat of the nondirective, Carl Rogers school.

But all it is is a bag of tricks.

It has a lot of canned phrases it can throw out,
like PLEASE TELL ME YOUR PROBLEM.

Then it spots certain types of sentences and turns
them around. If the person types a sentence beginning with
"1 am...", the ELIZA program turns it around with HOW LONG
HAVE YOUR BEEW... ?

And it looks for specific words which indicate a sen-
tence can be turned around for a convincing result. FPor in-
stance, if the person uses the word "everyone," the program
aimply replies, WHO IN PARTICULAR CAN YOU THINK OP?

And certain highly-charged words are signals to throw in
a zinger, regardless of what the user may have said. Por in-
stance, if the person uses the word "mother,” the machine
replies:

TELL ME ABOUT YOUR FAMILY.

Now, do not be fooled. There ia no Ghost in the
Machine. The program does not "understand® the user.
‘THE PROGRAM IS MERELY ACTING OUT THE BAG OF TRICKS THAT
JOE WEIZENBAUM THOUGHT UP. Credit where credit is due:
not to The Computer's Omniscience, but to Weizenbaum's
cleverness.

{Look at the above sample dialogue and see if you
guess what tricks the program was using.)

The thing is, many people refuse to believe that it's
a program. Even when the program's tricks are explained.

And even some who understand ELIZA like to call it up
from their terminals for companionship, now and then.

BIBLIOGRAPHY
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Paychology Today May 74, 73-9.

{Weizenbaum's full article on ELIZA appeared in the
Communications of the ACM pometime in the mid or
late sixties; a flowchart revealed its major tricks.

I have strong hunches about the inner work-
ings of men who get millions of dollars from the
Department of Defense and then say in private
that really they're going to use it to create a
machine so intelligent it can play with their chil-
dren. (Not to name names or anything.) An
obvious question is, do they play with their
children? No, they play with computers.

But the point here is not to hassle the
dreamers, just to sort out the dreams and put
them on hangers so you can try them on, and

L
re 1130s.} maybe choose an ensemble for yourself.
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Arthur W. Holt, "Algorithm for a Low Cost Hand Print
Reader." Computer Design Feb 74, 85-89,

£dvard A. Feigenbaum and Jullan Feldman (eda.),

Computers and Thought. McGraw-Hill.
01d but still good for orientation.
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Thie'll show you what they're thinking about now.
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Typical layman'e hype. You don't get told until the
second page that & typical industrial "robot” is &
huge mechsnlsm with one grappling arm.
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INFORMATON REVRIEVAL

"Information Retrieval' is one of those terns
that laymen throv around as 1f {t were a manhole
It sounds aa though it means so wuch, so very~
wsch. And 0 you actually hear people say thinge 1ike:
"Byt that would mesn... (pregnant pause) ... Informa-
tion Retrieval Stmtlarly, some of the hokey new
copyright notices you see in booke from With-It publish-
ers intone that said books may not be "placelin any in-
formation retrieval system..." I ctake this to mean
that the publishers are forbidding you to put the book
on a bookshelf, because "information retrieval™ simply
means any vay at all of getting back information from
snything. A bookshelf, since it allows you to read the
spines of the books, is indeed an Information Retrfeval

Systea.

cover.

It happens, incidentally, that the phrase “informe—
tion retrieval™ was coined in the forties by Calvin Mooers,
ioventor of TRAC™ Language (see pp. 18-21). (If Wiener
had coined it he might have called it Getback. If Diebold
had coined it it might have been Thoughtomation.)

Anyhow, numerous entirely different things go on in
che fleld, all under the name of Information Retrieval.
Here are some.

1. Non-computer retrieval. (See Becker and Hayes,
Automaric Information Retrieval.) These things are kind
of old-fashioned fun— cards with holes punched along the
edge, for {nstance,that you sort with knitting needles,
or the more recent systema with holes drilled in plastic
cards. Trouble is, of course, that computers are becoming
wuch more convenient and even less expensive than these,
counting your own time as being worth something.

2. Document Retrieval. This bassically is an approach
that glorifies the old library card file, except now the
stuff is stored in computers rather than on cards. But
what's stored is still the name of the document, who wrote
it, vhere it was published and so on. Obviously helpful
to librarians, but scarcely exciting.

3. Automatic document indexing. Some organizations
find it helpful to have a computer try to figure out what
a book i{s about, rather than have a person look at it and
check. (I don't see why this saves anything, but there you
are.) Anyway, the text of the document (or selected parts)
are poured through a computer program that selects, for in-
stance, keywords, that {s, the most important words im it,
or rather words the progran thinks are most important. Then
these keywords can go on the headings of library file cards,
or vhatever.

There are various related systems by which people
etudy, for instance, the citations between articles, but
we won't get iuto that.

4. Content retrieval. Now we're getting to the sexy

stuff. A system for content retrieval is one that somehow

ores information in a computer and lets you get it back
out.

The trick on both counts {8 of course how.

Well, as ve said on the other side of the book, any
information stored in a computer has a data structure,
which simply means vhatever arrangement of alphabetical
characters, numbers and special codes the computer happens
to be saving.

In a content-retrieval system, information on some
subject is somehow jammed into & data structure— possibly
even by human coders—- and then set up 8o people can get
1t back out again in some way. Lot of possibilities here,
get 1t?
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In the most startling of these systems, the QAS, or
“Question-Answering System,” some sort of dialogue program
(see "Artificial Intelligence,” nearby) tries to give you
sogwers about the data structure. But this means there
bave to be a whole lot of programs:

E
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These aystems can be quite startling {n the wvay
they seex to understand you (see Licklider book; also

Winograd plece under Artificisl Intelligence).

But thy
don't understand you. o .

They are just poor dunb programs.

Many people (including Licklider) seem to see in
IQu&ltion-An.wean;‘Syltm the wave of the future.
Otbers, like this author, are skeptical. It's one thing
o have a system that can deduce that Green's House is
Weat of Red's House from & bunch of input sentences on
the subject, but the question of how much these can be
iaproved 1s 1n some doubr. A aystem that can answer the
Question, "What did Hegel say about determinism?® is
§ome ways away, to put it mildly.
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All these things
are very techmical.

The reader
must decide
for himself
which,

if any,

are misguided.

Then there is the matter of consistency. The really
interesting subjects are the ones where different authors
claim opposing facts to support opposite conclusions.

In other words, there is {nconsistency within the content
of the field. In thia case such systems are going to have
a problem. (See "Rasho-Hon Principle” under "Tissue of
Thoughe,”  pp. 84 1-19,

Another fundamental point is this. It may be easy
enough to program a system to answer the question,

WHAT TIME DOES THE NEXT PLANE LEAVE FOR LAGUARDIA?

I
but it 1s a lot slmpler :cf:ﬁupl-y schedules your eye can
run down, or allow you to go look at some kind of graphic
display.

Speaking personally, I don't like talking to machines
and T don't like their talking back to me. I'm not saying
you have to agree, I'm just telling you you're allowed to
feel that way.

5. Screen summaries. These systems let you sit at
8 computer display screen and read summaries of various
things, as well ae run through them with various programs
to look for keywords. (The New York Times now offers such
a system, costing over a thousand dollars a month to aub-
scribers.)

6. "Full-text systems.” These are systems that
one way or another allow you to read all the text of
something from a computer display screen. There are
those of us who see these as the wave of the future, 2.
but many others are perfectly outraged at the thought.
(Hypertext systems, now, are setups that allow you to
read interconnected texts from computer display screens.
See ppb"' -7.)

This has been brief and has skipped a lot.
as you see, IR is no one thing.

Anyway,
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Whatever its other merits, this book is great
for shaking people up, especially librarians. It
seems 8o official.
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Atlantic Monthly,

tt Is a truism that Mendel's theories of
genetics got ''lost' after publication in
1865, to be rediscovered in 1900. “If
only there had been proper information
retrieval under the right categories,’
people often say. Recent studies indi-
cate that the publication containing
Mendel's paper reached, or got nearly to,
“practically al) prominent biologists of
the mid-nineteenth century.' (Sclentlific
American, July 68, 55.)

1 take this as suggesting that the prob-
lem Isn't categorical retrieval at alt.
It's multi-connected availabllity (see

"hypertext," P 11-7,

omis

CoMPUTER-ASSISTED INSTRUCTION

Like Artificial Intelligence and Information Ret—
rieval, Computer-Assisted Inatruction sounds like some-
thing exact and fnpressive but {a in fact a scattering of
techniques tied together only nowinally by s genersl 1dea.

The real name for it should be Automsted Dialo;
gue
Teaching. That would {meediately allow you to ask, should
computer teaching use dfalogues? But they don't want you
to ask that,

In the classic formulation of the early sixties, there
were going to be three levels of CAI: "drill-and-practice!
systens, much like teaching machines, that simply helped
students practice various s 1s; @ middle level (often
itself called, confuaingly, “computer-assisted {nstruction”);
and » third level, the Socratic system, which would supposedly
be Ideal. Students studying on Socratic systems would be
eloquently and thoughtfully instructed and corrected by a
perfect being in the machine. ™We don't know how to do that
yet," the people keep saying. Yet, fndeed.

(My personal view on this subject, expressed in an article
(following) is that Computer-Assisted Instruction in many
ways extends the worst features of education as we now kmow it
into the new realm of presentation by computer.)

DOES THE NAme Pavioy
RWNG A BELL?

This is a true story. (The details are approx-
imate.) It may provide certain insights.

An Assistant Commissioner of Education was
being shown a CAl system by representatives of a
large and weli-known computer company.

One one side of the Commissioner stood a sales-
man, who wanted him to be impressed. On the other
side stood one Dr. S., who knew how the system
worked.

The terminal, demonstrating a history program
that had hurriedly been put together, typed: WHO
CAPTURED FORT TICONDEROGA?

"Can | type anything?" asked the Assistant
Commissioner.

"Sure," said the salesman, ignoring the frantic
head-shaking of Or. S.

The Assistant Commissioner typed: Gypsy Rose
Lee.

The machine replied:

NO, BUT YOU'RE CLOSE. HE CAPTURED QUEBEC A

SHORT TIME LATER.

The Assistant Commissioner evidently enlivened
many a luncheon with that one, and Computer-Assisted
fnstruction was effectively dead for the rest of the
administration.

1. DRILL-AND-RALTICE
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ANOTHER ANECDOTE

Some of us have been saying for a long time
that learning from computers ought to be
under control of the student.

One group (never mind who) has taken hold
of this idea and gotten a lot of funding
for it under the name of STUDENT CONTROL.
This group talks as if it were some kind of
scientific breakthrough.

A friend of mine suggests, however, that
this phrase may have brought the funding
because administrators thought it meant
control of the student.
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(The following article appeared in the September. 1970 issue of Computer Decisions,

and got an extraordinary amount of attention.

[ have changed my views somewhat--

we all go through changes, after all-- but after consideration have decided to re-run
it in the original form, without qualifications, mollifications or anything, for its unity.
Thanks to Computer Decisions for use of the artwork by Gans and for the Superstudent
picture on the cover, whose artist unfortunately insists on preserving his anonymity.

Did you find school dismal and dreary?

Did it turn you off?

Here the author proposes safe and legal
ways to turn kids on.

by Theodor H. Nelson
The Nelson Organization
New York

Some think the educational system is basically
all right, and more resources would get it working
again. Schools would do things the same way. ex-
cept more so. and things would get better.

In that case the obvious question would be. how
can computers help? How can computers usefully
supplement and extend the traditional and accept-
ed forms of teaching? This is the question to which
present-day efforts in “computer-assisted instruc-
tion” — called CAl — seem to respond.

But such an approach is of no possible interest
to the new generation of critics of our school sys-
tem — people like John Holt (Why Children Fail),
Jonathan Kozol (Death at an Early Age) and
James Herndon (The Way It Spozed To Be). More

NO MORE TEAC

and more. such people are severely questioning the
general framework and structure of the way we
teach.

These writers describe particularly ghastly

examples of our schooling conditions. But such
horror stories aside. we are coming to recognize

that schools as we know them appear designed¥atizs

every level to sabotage the supposed goals of edu-
cation. A child arrives at school bright and early
in his life. By drabness we deprive him of interests.
By fixed curriculum and sequence we rob him of
his orientation. initiative and motivation, and by
testing and scoring we subvert his natural intelli-
gence.

Schools as we know them all run on the same
principles: iron all subjects flat and then proceed,
in_groups, at a forced march across the flattened
plain. Material is dumped on the students and their
responses calibrated: their interaction and involve-
ment with the material is not encouraged nor taken
into consideration, but their dutifulness of response
is carefully monitored.

While an exact arrangement of intended motiva-
tions for the student is preset within the system,
they do not usually take effect according to the
ideal. It is not that students are wnmotivated, but
motivated askew. Rather than seek to achieve in
the way they are supposed to, students turn to
churlishness. surliness. or intelicctual sheepishness.
A general human motivation is god-given at the
beginning and warped or destroyed by the edu-
cational process as we know it: thus we internalize
at last that most fundamental of grownup goals:
just to get through another day.

Because of this procedure our very notion of
hunan ability has suffered. Adult mentality is




An interesting point, incidentally. is that people read this a lot of different ways.

One Dean of Education hilariously misread it as an across-the-board plug for CAI.
Others read in it various forms of menace or advocacy of generalized mechanization .
Onc letter-writer said I was a menace but at least writing articles kept me off the
strects. Here is my fundamental point: computer-assisted instruction, applied thought -
lessly and imitatively, threatens to extend the worst features of education as it is now .

cauterized. and we call it “normal.” Most people’s
minds are mostly turned off most of the time. We
know virtually nothing of human abilities except
as they have been pickled and boxed in schools; we
nced to ignore all that and start fresh. To want stu-
dents to be “normal” is criminal. when we are all
so far below our potential. Buckminster Fuller, in
I Seem To Be A Verb, says we are all born ge-
niuses: Sylvia Ashton-Warner tells us in Teacher
of her success with this premise. and of the bril-
liance and creative potential she was able to find in
all her schoolchildren.

Curricula themselves destructively arrange the
study situation. By walls between artificially segre-
gated “studies” and “separate topics” we forbid the
pursuit of interest and kill motivation.

In ordinary schooling, the victim cannot orient
himself to the current topic except by understand-

Rs'diety LOOKS

ing the official angle of approach and presenta-
tion. Though tie-ins to previous interests and
knowledge are usually the best way to get an initial
sense of a thing, there is only time to consider the
officially presented tie-ins. (Neither is there time
to answer questions, except briefly and rarely well

~— and usually in a way that promotes “order” bY ¢ the computer is a universal control system,

mgpn}w Lotk ©)

discouraging “extraneous” tie-ins from coming up.) e g : :
The unnecessary division and walling of sub- let’s give kids universes to control.

jects, sequencing and kibbling of material lead peo-
ple to expect simplifications, to feel that naming a ¥ !

thing is understanding it, to fear complex wholes;
to believe creativity means recombination, the
parsing of old relations, rather than synthesis.
) Like political boundaries, curriculum boundar-
ies arise from noticcable features of a continuum
and become progressively more fortified. As be-
hlpd political borders, social unification occurs
within them, so that wholly dissimilar practitioners
wI]() share a name come to think they do the same
thing. And because they talk mainly to each other,
they forget how near is the other side of the border.
Because of the fiction of “subjects,” great con-
cern and consideration has always gone into cal-
culating the “correct” teaching sequence for each
subject.” In recent years radical new teaching se-
quences have been introduced for teaching various
subjects. including mathematics and physics. But
.\uch' efforts appear to have been misinformed by
the idea of supplanting the “wrong” teaching se-
quence with the “right” teaching sequence, one
which is “validated.” Similarly. we have gone from
a time when the instructional sequence was a bal-
ance between tradition and the lowest common de-
nominator of each subject. to a time when teachers
may pick “flexible optimized strategies” from text-
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1. The human mind is born free, yet everywhere
it is in chains. The educational system serves
mainly to destroy for mest people, in varying
degrees. intelligence, curiosity, enthusiasm, snd
intellectual initetive and sclf-confidence. We
are born with these. They are gone or severely
diminished when we leave school.

2. Everything is interesting, until ruined for us.
Nothing in the universe is intrinsically unin-
teresting. Schooling systematically ruins things
for us, wiping out these interests, the last thiog
to be ruined determines your profession.

3. There are no “subjects.™ The division of the
universe into “subjects™ for teaching is a mat-
ter of tradition and administrative convenience.

4, There is no natural or necessary order of
learning. Teaching sequences are arbitrary,

y . > ically spu
ous. “Prerequisites™ arc a fiction spawncd by
the division of the world into “subjects;” and
maintained by not providing summaries, intro-
duclions or orientational materials except to
those arriving through a certain door.

5. Anyone retaining his natural mental facilitics
can learn anything practically on his own,
given encouragement and resources.

6. Most teachers mean well, but they are so
concerned with promoting their images, atti-
tudes and style of order that very little clsc
can be communicated in the time remaining,
and almost none of it attractively.

books.' And this all ignores a simple fact: all arc
arbitrary, Instructional sequences aren't needed at all
if the people are motivated and the materials are clear
and available

Testing as we know it {integrated with walled curric-
ula and instructional sequences) is a destructive activ-
ity, particularly for the oricntation which it crcates.
‘The concerns of testing arc extrancous: lcarning to
figure out Jow-level twists in questions that lcad no-
where, under pressure.

The system of tensions and defenscs it creates in the
student’s personality are unrclated 1o the subject or
the way people might relate to the subject. An exploit-
ive attitude is fostered. Not becoming involved with
the subject, the student grabs for rote payoff rather
than insight.

All in a di
inta the system at all levels, so pervasive it is
scarcely noticed. Students are subjected to a grim
variety of put-downs and denigrations. While many
people evidently belicve this to be right, its productivity
in building confident and self-respecting minds may be
doubted

The probicms of the school are not particularly the
teachers fault. The practice of teaching is principally
involved with managing the class, kecping up face, and
projecting the image of the subject that conforms to the
teacher’s own predilections, The cducational system is
thereby commiticd to the fussy und prissy, to the cn-
fi of pecutiar dards of righ and
the clevation of teachers—a  huge irr t shell
around the small kernel of knowledge transmitted.

The usual attacks on computer teaching tend 1o be
sentimental and emotional pleas for the alleped hu-
manism of the existing system. Those who are apposed
to the use of computers to teach genes
compulter 1o be © and “inhuman.” The teacher
is considered “warm™ and “human.”
tionable on both sides,

The computer is as inhuman as we make it. The
computer is no more “cold” and “inhu
oaster, bathtub or automobile {ull associated with
warm human activitics). ing teachers can he as in-
human as members of any people-prodding profession,
sometimes more so. Computerists speak of “frecing
teachers for the creative part of their work;" in many
cases it is not clear what creative tasks they could be
freed for.

At the last, it is 1o rescue the student from the in-
human teacher, and allow him (o relate dircetly and
personally to the intrinsically intcrosting subject mat-
te1, that we need 1o use compulters in cducation.

. Many successful sysiems of teacherless Icarning exist
in our society: pi i il i

conventions and their display booths and brochures:
technical sales pitches (most remarkably, those of med-
ical “detail men”): hobbyist circles, which combine
personal acquaintance with a round of magazines and
gatherings: think-tanks and rescarch institutes. where.
specialists trade ficlds. and the respectful bricfing.

None of these is like the conventional classroom
with its haughty resource-chairman; they arc not run
on condescension: and they get a lol across. We tend
to think they are not “education” and that the mcthods
cannot be transferred or extended to the regions now
ruled by conventional teaching. But why not?

I everything we “ate were kibbicd into uniform dog-
food, and the amount consumed at each feeding time
tediously watched and tested, we would have little
fondness for cating. But this is what the schools do to
our food for thought, and this is what happeas to
people’s minds in primary school, secondary school
and most colleges. .

This is the way 1o produce a nation of sheep or
clerks. If we are serious about wanting people to have
;::;uvi_; and :nc;gexic minds, it is not what we ought

0. Energy and enthusi:
spirit: why Edymw“ e asm are natural 1o the human
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Education ought to be clear, inviting and :nifrynble.
without booby-traps, iliati " or
boredom. It ought to teach and reward initiative. curi-
osity, the habit of scif-motivation, intellectu: lnvalvfc-
ment. Students should develop, through pi . abili-
ties 1o think, arguc and disagrec intclligently.

Educators and camputer cnthusiasts tend to agree on
these goals. But what happens? Many of the inhuman-
ities of the existing system. no less wrong for hc,ng

itenti are being 1 into sist
ed teaching o

Although the promoters of cumpmcr-nsu_ﬂcd infruc-
tion, affectionately called “ca1.” scem to lhlﬂk‘nl lhcn'!-
selves as being ot the vanguard of progress in all di-
rections, the field already scems to operate according
‘0 a stercotype. We may call this “classic” or "corn:en-

ional" cat, a way of thinking depressingly summarized
n “The Use of Computers in Education” by Patrick
suppes, Scientific American, September, 1966, 206-
220, an article of semi-classic stature.

1t is an uncxamined premise of this article that the
computer system will always decide what the student
is to study and control his movements through it. The
student is to be led by the nose through cvery subject,
and the author expresses perplexity over the question
of how the system can decide, at all times, where to
lead the student by the nosc (top of col. 3, p. 219).
But let us not anticipate alternatives.

It is often asserted (as by Alpert and Bitzer in “Ad-
vances in Computer-Based Education,” Science,
March 20, 1970) that this is not the only approach
current. The trouble is that it seems to be the only ap-
proach current, and in the expanding computer uni-
verse everyone seems to know what Cal “is.”” And this
is it.

Computer-assisted instruction, in this classical sense,
is the pr ion by P bite-si; segments
of instructional material, branching among them ac-
cording to involuntary choices by the student (“an-
swers') and embedding material presented the student
in some sort of pseudo-conversation (“Very good.
Now, Johnny, point at the . . ."")

CAI: Based on unnecessary premises

At whichever level of complexity, all these conven-
tional CAl systems are bascd on three premises: that
all presentations consists of irems, short chunks and
questions; that the items are arranged into sequences,
though these scquences may branch and vary under
control of the computer; and finaily, that these sequen-

* Conduciveness to boredom;

¢ The removal of opportunities for initiative;

® Gratuitous concerns, both social and administra-
tive (“subject,” “progress” in subject);

* Grades, which reatly reflect commitment level,
anxiety, and willingness to focus on core emphasis;

. ped and i of the
student (the “Now-Johnny” box in the computer re-
placing the one that sits before the class),

® The narrowing of curricula and available materials
for “results” at the expense of motivation and general-
ized orientation;

* Destruclive testing of a kind we would not permit
on delicate machinery; and,

® An overt or hidden emphasis on invidious ratings.
(Ungraded schools are nice—but how many units did
you complete today?).

There are of course improvements, for instance in
the effects of testing. In the tell-test, tell-test nattering
of car, the testing becomes merely an irritant, but one
certainly not likely to foster enthusiasm,

Ordinary
Teaching
STUDENT  TEACHER SUBJECT
<N\
i Computer
‘ Assisted .
l Instruction -

STUDENT COMPUTER  SUBJECT

Education
cacston
! HYPER-MEDIA

STUDENT SuBJECT
ces are to be embed: ina k of dial ;
with the ing and questi -~
appropriately based on the student’s input and the
branching structure of the materials. Let us call such But isn't CAIl ‘scicntific?’

systems sic (Sequenced-ltem Conversational) systems.

These three premises are united. For there to be
dialogue means there must be an underlying graph
structure of potential sequences around which dialogue
may be generated; for there to be potential sequences
means breakpoints, and hence items.

Let us question each of the premises in turn.

1. Is dialogue pleasant or desirable? Compulsory
interaction, whether with a talking machine or a sterco-
typed human, is itsclf 2 put-down or condescension.
(Note that on superhighways there is often a line of
cars behind the automatic toll booths, even when the
manned ones are open.) Moreover, faked interaction
can be an annoyance. (Consider the green light at the
automatic toll booth that lights up with a “thank you.")
Moreover, dialogue by simple systems tends to have a
fake quality. Tt is by no means obvious that phony
dialogue with a machine will please the student.

2. Is the item approach necessary? If the student
were in control, he could move around in areas of
material. leaving each scene when he got what he want-
ed. or found it unhelpful.

3. Are sequences necessary? Prearranged sequences
become unnecessary if the student can see what he has
yet 1o learn, then pursue

Tue sense or presuige and participation

CAL: unnccessary complication

The general belief among practitioners is that ma-
terials for d teaching are dif-
ficult to create, or “program.” Because of possible
item weakness and the great varicty of possible se-
quences within the web, extensive experimentation and
debugging are required. Each item must be carefully
proven; and the different sequences open to a student
must all be tested for their effectiveness. All possible
misunderstandings by a student need to be anticipated
and prevented in this web of sequences, which must be
designed for its coverage, correct order, and general
cffectiveness.

CAI: general wrongfulness

Computers offer us the first real chance to let the
hqmpn mind grow to its full potential, as it cannot
within the stifling and insulting sciting of existing

Part of cal's mystique is based upon the idea that
tcaching can become “scicntific™ in the light of modern
rescarch, especially learning theory. It is understand-
able that rescarchers should promote this view and
that others should fall for it.

Laymen do not understand, nor arc they told. that
“learning theory™ is an extremely techni mathemat-
ically oricnted, description of the behavior of abstract
and idealized organisms learning non-unified things
under specific conditions of motivation and non-dis-
traction.

Let us assume, politcly, that learning theory is a
full and consistent body of knowledge. Because of its
name, learning theory has at lcast what we may call
nominal rel © ing: but rcal is
another matter. it may be relevant as Newtonian cqua-
tions are to shooting a good game of pool: implicit but
without practical bearing.

Because of the aclual character of learning theory,
and its gencral remoteness from non-sterile conditions,
actual relevance to any particular type of application
must still be demonstrated. To postulate that the theory
still applics in diluted or shifted circumstances is a
leap of faith. Human beings arc not. taken all 1ogether,
very like the idealized pigeons or rats of lcarning
theory, and their mativations and other circumstances
arc not casily controlled. Studics concerned with rate
of repetition and reinforcement are scarcely relevant
if the student hates or docs not understand what he is
doing.

I do not mean tweoattack al) canoor any teachng
system which is effective amd gratilying. What | doabt
is that S1C systems for €1 will become more and more
wonderful as effort progresses, on that the goal ol tadk-
ing witorial systems s reachable and appropriaie. And
what | further suspect i thar we are building boredom
systems that nat only make fde dalier but sap intellee-
tual interest in the same old way

Should systems ‘instruc(?

actice systems ase definitely @ good thing
cquisition of skills il response sets, an_im-
provement over workbooks and the like, Turnishing
both corrections and adjustment. Phey are boring. but
probably less so than the usaal materialy. But the ca
cnthusiasts seem to belicve the same conversatio
chunk techniques can be extented 1o the re:
10 systems that will tutor and chide, and that this will
provide the same sort of nutural interest provided by
a live tutor's instruction.

The conventional point of view in cal claims that
bhecause validation is so important, it is nccessary to
have a standardized format of item. sequence and dia-
logue. This justifies turning the cndeavor into picky-
work within items and  sequence  comiplexes,  with
atiendant curfeular freeze, and student inanition and
boredom. This is entircly premature. The varicty of
ulternative systems for computer teaching have not
cven begun to he explored. Should systems “instruct”™
at all?

‘Responding Resources’ and *Hyper-Medin®

At no previous time has it been possible to create
Icarning 0 and ing. or 1o
give such free play to the sudent's fative as we nay
now. We can now build computer-hased presentational

tch_ool systems. Yet most of the systems for
assisted instruction seem 10 me 10 be perpetuating and
endors_ing much that is wrong, even evil, in our present
educational system. cal in its conventional form en-
larges and extends the faults of the American educa-
tional system itself. They are:

Is, where o student (or other user) may
browse and ramblc through @ vast varicty of writings.
pictures and upparitions in mogical space. s well
rich data structures and fa ey for twiddling the
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A facility is something the user may call up (o pes-
form routinely n computation or other act. behaving
in desired ways on demand. Thus Joss (a clever desh
cafculator available at a terminal) and the Culler-Freed
graph-plotting system (which graphs arbilrary func-
thons the user types in) are facilitics.

Hyper-media are branching or performing presenta-
tions which respond o user actions, systems of pre-
arranged words and pictures (for exampie) which nuy
he explored freely or yucricd in sylized ways. They
will not he “programmed.” but rather desiened. wrirten
drawn and edited, by authors, artists, designers and
cditors. (To call them “programmed” would suggest

lity. Computer systems o present

spurious  tech
them will he “programmed.”) Like ordinary prose and
pictures, they will be smedin. and hecause they are in
some sense “mwlti-dimensional.” we may call them
hyper-media. following the mathematical use of the
term “hyper-".

A madest proposal

The alicrnative is straightforward. Instead of devin-
ing elab. systems itting the P or its
instructional contents to control the situation, why
not permit the student to control the system, show him
how to do so intelligently, and make jt easy for him
to find his own way? Discard the sequences, items
and conversation, and allow the student o move freely
through materials which he may control. Never mind

imizi i or idating teaching se-
quences. Motivate the user and let him loose in a
wonderful place.

Let the student control the sequence, put him in
control of interesting and clear material, and make him
feel good L , and
Teach him to orient himself: not having the system
answer questions, all typed in, but allowing the student
to get answers by looking in a fairly obvious place.
(Dialogue is unnccessary even when it does not in-
trude.) Such ultra-rich environments allow the student
to choose what he will study, when he will study it and
how he will study it, and to what criteria of accomplish-
ment he will aim. Let the student pick what he wishes
to study next, decide when he wishes to be tested. and
give him a variety of interesting materials, events and
opportunities. Let the student ask to be tested on what
he. thinks he knows, when he is ready. selecting the
most appropriate form of testing available.

This approach has several advantages. First, it cir-
cumvents the incredible obstacles created by the
dialogue-item-sequence philosophy. It ends the danger
to students of bugs in the material. And last, it does
what ation is supp to do—foster student en-
thusiasm, involvement, and sclf-reliance.

Under such circumstances students will actually be
interested, motivated to achieve far morc than they
have cver achieved within the normal instructional
framework: and any lopsidedness which may result
will be far offset by the degree of accomplishment
which will occur—it being much better to create lop-
sided but enthusiastic genius specialists than listless,
apathetic, or cruelly rebellious mediocrities. If they
start soon cnough they may even reach adulthood with
natural minds: driven by enthusiasm and interest.
crippled in no areas, cager to learn more, and far
smarter than people ordinarily end up being.

Enthusiasm and involvement are what really count.
This is why the right to explore far outweighs any
administrative advantages of creating and enforcing
“subjects” and curriculum sequences. The enhancement
of motivation that will follow from letting kids learn
anything thcy want to learn will far outweigh any
specialization that may result. By the elimination or
benign replacement of both curriculum and tests in an
ultra-rich environment, we will prevent the attrition of
the natural motivation of children from initially
enormous levels, and mental development will be the
natural straight diagonal rather than the customary
parabola.

Is it 50 hard? some ideas
CAl is said to be terribly hard. It would seem all the
harder, then, to give students the richer and more
i ing environments ad d here. This is be-
cause of the cramped horizons of computer teaching
today. Modest goals have given us modest visions, far
below what is now possible and will soon be cheap.

Discrete (Chunk Style) Hypertexts

Source

Summary

Supplementary

The static P displays now cluted  with
cal will give way to dynamic displays driven from
minicomputers, such as the IDHOM, iBM 2250 4 or
Imlac Pps-1. (The last of these costs only $10.000
nowy by 1975 such a unit will probably cost $1,000
or less.) Not only will computers be much cheaper, but
their usability will improve: a small computer with a
fair amount of memory will be able to do much more
than it can now, including operate a complex display
from its own complex data base. .

It is generully supposed that systems like these need
big computers and immense memories. This is not
true if we use the equipment well, organize storage
cleverly, and integrate data and display functions uoder
a compact monitor. This is the goal of The Nelson
ization's Project Xanadu, a system intended 1o

‘These we may call, :
Responding resources arc of two lypes: facilities und
hyper-media.

O .
halmﬂe all the functions described here oo a mini-
compsiter with disk and tape.




Discrete hypertexts

“Hypertext™ means forms of writing which branch
or perform on request; they are best presented on com-
puter display screens.

In ordinary writing the author may break sequence
for footnotes or insets, but the use of print on pzpr
makes some basic sequence essential. The compu.
display screen, however, permits footnotes on footnotes
on footnotes, and pathways of any structure the author
wants to create.

Discrete, or chunk style, hypertexts consist of sepa-
rate pieces of text connected by links.

Ordinary prose appears on the screen’ and may be
moved forward and back by throttle. An asterisk or
other key in the text means, not an ordinary footnote,
but a jump—to an entirely new presentation on the
screen. Such jumpable interconnections become part
of the writing, entering into the prose medium itelf as
a new way to provide explanations and details to the
seeker. These links may be artfully arranged according
to meanings or relations in the subject, and possible
tangents in the reader’s mind.

Welcomingness and control

CHOICE POINT

GO ON
1 DON'T UNDERSTAND

SO FAR I'M BORED

EXPLAIN THE BIG PICTURE
DETAILS PLEASE

TIE THIS IN WITH SOMETHING
I KNOW

LET'S GO BACK TO LAST CHOIC
POINT
GIVE ME MORE CHOICES

MORE CHOICES

TEST ME
DRILL ME

RIDDLE ME

DRAW ME A DIAGRAM

TELL ME A RELEVANT JOKE
CHANGE THE SUBJECT
SURPRISE ME

THE PUMPING HEART

Performing hypergrams

A hypergram is a performing or branching picture:
for instance, this angle, with the bar-graph of its re-
lated trigonometric functions. The student may turn
the angle upon the screen, seizing it with the light-pen,
and watch the reluted trigonometric functions, dis-
played as bar charts, change correspondingly.

Hypergrams may also be programmed to show the
consequences of a user’s prod—what follows or ac-
companies some motion of the picture that he makes
Wwith a pointing t00l, like the heartbeat sequence.

Slluldllk‘xﬁl".\ in the details

o lrh: form of hypertext is casy to use without petting
d_s - As a form of writing, it has special advantages for
1’.\cnrs|v.c and loosely structured materials—for in-
stance historical narratives.

There arc a screen and two throttdes. "Fhe first
throttle moves the text forward and backward, up and
down on the sereen. The second throtile causes changes
in the writing itself: throttling toward you ciuses the
text to become fong. = by ntinute degrees. Gaps appear
between phrases; ncw words and phrases pop into the
gaps, an item at a time. Push back on the throtile and
the writing becomes shorter and less detailed.

The stretchtext is stored as a text stream with extr:
coded to pop in and pop oot at the desired iltitud

Stretchtext is a form of writing.
It is read from a screen. The user

controls it with throttles. It gets
longer and shorter on demand.

Stretehtext, a kind of hypertext,
ishasically a form of writing closely
refated to other prose. {tis read by
a user or student from a computer
tlisplay screen. The user, or student,
controls it, and causes it to change,
with throttles connected to the
computer. Stretchtext gets longer,
by adding words and phrases, or
sharter, by subtracting words and
phrases, on demand.

Hypermap zips up or down

The screen is a map. A sleering device permits the
user to move the map around the world’s surface: s
throttle zooms it in. Not by discrete jumps. but ani-
mated in small changes, the map grows and grows in
scale. More details appear as the magnification in-
creases. The user may request additional display modes
or “overlays,” such as population, climate. and indus-
try. Such additional features may pop into view on
request

\
Queriable illustrations: a form of hypergram

A “hypergram” is a picture that can branch or per-
form on request. [n this particular example, we see
on the screcn a line-drawing with protruding labels.
When the student points at a’label, it becomes a sliding
descriptive ribbon, explaining the thing labelled.
Or asterisks in an illustration may signal jumps to
detailed diagrams and explanations, as in discrete
hypertexts.

DMiq

Dissection on the screen

The student of anatomy may use his light-pen as a
scalpel for a deccased creature on the screen. As he
culs, the tissuc parts. He could also turn the light-pen
into hemostat or forceps, and fully dissect the creature
—or put it back together again. (This nced not be a
complex simulation. Many key relationships can be
shown by means of fairly simple schematic pictures,
needing a data structure not prohibitively complicated.)

Hyper-contics are fun

Hypcr-uomics arc perhaps the simplest and most
slrmg;,hll‘orwurd hyper-medium. The screen holds
comic strip, but one which branches on the student's
request. For instance, different characters could be used
to explain things in different ways, with the student able
1o choose which type of cxplanation he wanted at a
specilic time

DE EX0LosIONS
™ DA Cvunpees | Cravoe
SHOVE D& P15TDY

‘Technicality” is not necessary

Proponents of CAl want us to belicve that scientific
teaching requires a certain sctup and format, incom-
prehensible to the layman and to be left to experts.
This is simply not truc. “Technicality™ is a myth. The
problem is not one of technical rightness, but what
showdd be.

The suggestions that have heen given are things that
should be; they will be brought about. ]

ot




oM 20

It wes explained on the other side that
computers have no fixed purpose or style of
operation, but can be set in motion on detailed
and repetitive tasks in any realm of humen in-
terest-- as long as those tasks ere exactly
specifiable in certain humdrum ways.

Now, if you had 8 machine like that
burning a hole in the corner of your office,
what would you really want to do with it?

You can't drive it on the road.

' i b

You can't make love to it. (But see p.’q.)

You can't cook in it, or get the news
on it.

To get it to control elaborate events in
the real world requires & lot of expensive equip-
ment and interfaces, So cross that out.

Yet suppese you have an inquiring imag-
ination-- which is not unlikely, considering
that you are reading this sentence,

And we are also supposing (from an ear-
lier paragraph) thet you have a computer.

What sorts of thing would you do with it?

Things that are imaginative and don't
require too much else.

I am hinting at something.

You couLh HWE IT MhKE PiCTUReES

and show yoo vt
and chanae ot shows
depen ™ on whef
yov ds;

and 1f chis idea doesn't tucn you on,
the rest of this book 1s probably not for you.
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The techniques of meking pictures by
computer are called computer graphics.

But that includes the dull kinds of making
pictures by computer, the ones that do it with
pens and printing machincs.

The techniques of making computers
present things interactively on screens is called
computer display. (Some say "interactive com-
puter graphics:" this is not just too long, but
too restrictive as well: interactive lext systems
are not "graphic" or pictorial, but they are going
to be & profoundly important area of computer
display.)

(Incidentally, the silly word "interaction™
was coined because the previous word “inter-
course,” which meant exactly the same thing,
had racy connotations for some peopie. Cf.
"donkey” and "rooster,” also rclatively recent.)

You will note that computer display is
what makes the p i
screens that we saw on the other side. All
that a screen-terminal is is some sort of com~
puter display, to which 8 keyboard has been
added .

with

Responding computer displays
come in all sizes and prices. This
little setup (in the under-$10,000
class) is a PDP-8 minicomputer with
home-built display circuitry. Gothic
lettering data structure available
from somebody in the military; mes-
sage courtesy of R.E.S.I.S.T.O.R.S,
The big display is an [BM 2250 (over
$100,000, including minicomputer).

2-HIMENSIONAL
BRIGHTNESS
DATH STROCTURE
(whole pature, parst-by -port
(sec p- DRI

Sucession of Meagorenents

S-D\MENS\OMK
STICK OR "WIRE FRAME"
DATK STRUCTU RS
(_ng‘am fraek of pontiens

e 1w spsce,

You will therefore see that 1o understand

al) the different computer display terminals,

you would have to understand all the different
display f ately

we can only cover a few here, and those but

sparely.

Some of the types of computer display to
be covered hereabouts include:

CRT, or csthode-ray tube, displays;
these are my favorite because the
stuff on their screens msy be
animated by the computer.

video displays, which use television
techniques. These have troubles
deriving from the way a TV picture
is timed.

panel displays, i.e., those which appear
on a flat panel. These are going
to be cropping up all over. (The
pictures can't move much, but the
devices are going to be cheap.
Flat, too. Some people think that's
very important.)

3-D displays, especially of the CRT type.
NOTE: this term refers ambiguously
to two different things: setups which
present flat views of three-dimensional
scenes, and those which present
stereoscopic yiews of 3-D scenes;
these are much rarer.

image synthesis or’halftone techniques
and systems. These are computer
programs and special devices which
make shaded or photograph-like
pictures. (This happens to be a
favorite topic of mine, and so there's
quite a bit on it here, a lot of which
is not widely known in the field.)

BIBLIOGRAPHY Jp THE quly; TIC® confimves rte

Newman and Sproull, Interactive Computer Graphics,
McGraw, $15. Your basic text on all forms of
computer graphics (and thus animation).
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Some computer displays have to be deeply wld b

sttached to a computer and some don't. These rebely e

latter we call display terminals.

A display terminal is like an ordinary
computer terminal (see p J4): that is, funds-
mentally a device by which a computer and a
erson_can type at cach other. ﬁwnver, s -
P‘lp ay formnnlis have screens.

Now, some display terminals only show
text, just like ordinary printing terminals
{described on the other side). But manufac-
turers are free to add any other features, and
so different manufacturers make it possible to
do various kinds of picture-making with their
particular display terminals, if appropriate
programs are running in the computer that con-
trols them.

Some devices are sold as display terminals
but actuslly, to further confuse the issue,
contain complete minicomputers. (The fact
that the manufacturer may not stress this is

be and the panel.
Two major types are the storage tu
These in turn have separn—tﬁﬁstypes, etc,

Refreshed displays have to have some other kind of
of symbolic (digital) memory, whose contents repeated-
ly go to the screen:

e

eDER | N

i a marketing angle he has chosen.) Simi- -

i:ﬁ;{ certain terminsls contain microprocessors Orgmal Symgol R:;ufd cyatin
(see p. 44), which means they can be programmed - -~ WEMoL ¥ soved synbgl
to behave like various other terminals, but ordi- l“_" 4 ola Ty,
narily they cannot be programmed to do much else J

by themselves.

Without getting into it deeply, there are two main
types of display terminal: those that are refreshed and
those that are not. A refreshed display i5 one whose
viewing surface fades and must be continually re-filled;
a non-refreshed display somehow stores the presentation
in the viewing surface itself.

Non-refreshed displays simply take the symbols
from the computer, blam them onto the screen, and that's
it until the screen is erased (by cither the computer or
the user).

Most refreshed displays use an actual television
screen-- that is, a CRT (sée p.bmt-7) whose entire area
is repeatedly re-painted by the clctron beam.

Since computers send text out to terminals as in-
dividual alphabetic and punctuation codes, each terminal
must contain circuitry to change the character code to a
visible alphabetical character on the screen. Such a
piece of circuitry is called a character generator. There
are various kinds, they go at vmo—usTpegm offer
more different characters than others.

Display terminals generally have a little marker, or
cursor, that the user or the computer can move around the
screen. The computer can sense what the user is pointing
at by the motion codes it gets, telling where the user has
moved the cursor,

I had intended here to print a little directory of
display terminal manufacturers, but there simply is not
time. See section on terminals, other side.

Note that the term video terminal is often used, in-
correctly, for any displ3y terminal. The term “video"
should only be used when the screen is refreshed by an
actual video raster. (See “Lightning in a Bottle,” p.baéY.)

Text terminals (also called alphabetic terminals,
character terminals or keyscopes) simply show written text,
put in either by the computer or the user. (Some terminals,

called transaction terminals, can be divided up into specific

areas that the user may and may not type into-- for banking
and stuff, However, whether that form of terminal is
necessary may also be a matter of taste in the program
design.)

Text terminals range in price from, say, $1500 on up
to $6500. (This last is the price of a remarkable color

text terminal demonstrated by Tec, Inc., at the 1977 National

Computer Conference. Each alphabetic position could con-
tain a letter and/or a bright color; altogether the screen
could hold big colorful pictures made up of these bright
spaces. Ostensibly just a text terminal, actually the de-
vice could be regarded as an Instant Movie Generator for
television animation. But it may take Tec, Inc. awhile to
realize what they have created.)

Graphic terminals offer some kind of pictures on their
screens. These come in a great variety: line-drawing, some

MeN 4T ory,

The computer display screen is the new
frontier of our lives.

That such systems should (and will) be
fun goes without seying. That they will also
be & place to work may be less obvious from
the tone of this publication, so 1 want to stress
it here.

Making pictures with the GE
halftone system (see pp. DN 32-9).

The thing about display screens-- especial-
1y the high-performance, subroutining kind--

is that the screen can become a place from
which to control events in the outside world.

Example: [ believe a town in N.Y. State
has its electrical system hooked up to sn IDIIOM
subroutining display (made by Information Dis-
plays, Inc., and coupled to s Varian 620 mini-
computer). Instead of having a wall with a big
painted map having switches set into it, like
many such control centers. the switches are
linked directly to the minicomputer, and a pro-
gram in the minicomputer connects these circuits
to the pictures on the screen. Thus to throw
a switch in the real world, the operator points
with his lightpen at the picture of the switch,
and the minicomputer throws the switch.

There are oil refineries that work the
same way. The operator can control flows
among pipes and tanks by pointing st their
plctures, or at symbols connected with them,
and bingo, it happens Out There.

In another case, a person designing some-
thing at & screen can look across the room and
see a machine producing what he just finished
designing a few minutes ago. I wish I could
say more about that particular setup.

The true problem thet I think is emerging.,
though, is the problem of system response and
style. Okay, so you're controlling widget
assembly, or traffic light grids, at the CRT
screen. The real question is, how does the
screen behave and respond? This is not, darn
it, a i sue. It's psy ical and

Thia homey is the GT-40 ol without, some with levels of grey. Of interest to the be- then some. The design of screen activities
nrxi:;':usc ;szz,taoo, in ginner are: which will enjoyably focus the user's mind on

ng computer-- the e, his proper concerns-- no matter how personal
thing with teeth, belov). Gz “The Tektronix." (Also called “the greenie," or these. may bes is the mew frontier of estgm
It's a subroutining ot “the green screen."”) Tektronix, Inc., makes a of art, and of architecture. But more of that
display (ese p. DM 23). -1 display based on a pale green storage tube they ' ° u

— N N ATATA

Man is playing Moon-
lander game: control-
ling screen action with .
lightpen. Computer simulates real moon lander.
Reversad vhite-to-black for readability here.

RO ST, T acie T cow

THE WoNbER_ oF
INTERACTNE BISPLAY SOCTERS

X If you have not seen interactive computer
display, you have not lived.

Except for a few people who can imagine it--
and I'm trying to help you with that as hard as 1
€an-- most people just don't get it till they see
it, They can't imagine what it's like to manipu-
late & picture. To have a diagram respond to you.
© change one part of a picture, and watch the rest
Adlgg. _These are some of the things that can hap-
Pen in interactive computer display-- all depending
of course, on the program. !

For some reason there are a lot of peopl
e who
E:zh-pouh computer display: they say it'z "got
necessary,"” or '"not worth it," or that “you can
Just as good results other w;ys." Y get

_Personally, I wouldn't thing of trying t
gusnfy computer display on "pragticnl":ygrgun:s.
© what if it offers you faster access to infor-
Ration and pictures and maps anddiagrams, the
uxt)" to simulate extremely complex things by
®odifying pictures, the ability to go through
complex transactions with the system in ver:

make. (So does Computer Displays, Inc.) Such
displays allow you to put more and more text and
pictures on a screen, crowding it all up ut

you can't take the lines or words off individually.

"The PEP." Excellent (but very expensive) display
that comes out to a video screen from a high-re-
solution storage tube. Permits grey scales and
selective erase. Princeton Electronic Products.

The IDIgraf (Information Displays, Inc., Mount Kisco,
NY). Allows line pictures with animation; interest-
ing unit; somewhat less than 310, B

»

PLATO-1like terminal (see PLATO terminal, nearby, and
pp:"26-7) is now available for use with STANDARD com-
puter interfaces and software. “Less than $5000"
from Applications Group, Inc., P.0. Box 444A, Maumee,
Ohio 43537. N

REFRESHED HIGH-RESOLUTION COLOR SYSTEMS. A number of
companies manufacture computer displays allowing com-
plex grey-scale pictures, including color. They are
expensive but very very nice,
in clusters, these fancy-picture scopes can cost as
little as text terminals. Some manufacturers are:

Data Disk. (Disk refresh.)
ed them to a consulting client of mine, who
later expressed complete satisfaction with
their equipment.

Ranmtek, (Se~icsduetny ihrage-)

Adage, Inc. Their model 200 is”a video system re-
freshed from semiconductor storage.

Comtal. (Disk.)

Spatial Data Systems. (Disk.)
Dicomed. lﬁxsk.; Extremely high resolution.

Indeed, if you buy thenm

Note: I once recommend-

later.

Now, the Xerox Corporetion has said that
they intend to replace paper (or, the way I
heard it, "Somebody is going to replace paper
with screens, and it will be either IBM or us,
80 let's have it be us.")

Well and good. Save the trees and stem
the grey menace. But the question is: what
will the systems be like? How should they per-
form” What forms will information take? What

. . diagrams, .
ways o sign things, ways to view things ...
HOW SHALL [T BE?

I am afraid that as long as people are be-
fuddled with technicalities, or confused by those
who profess that these considerations are their
specialty by right, we will never get straight.
Lacking time for the full discussion, [ give you
a motto:

IF THE BUTTON S NOT SHAPED LIKE THE THOUGHT,
THE THOUGHT WILL END UP SHAPED LIKE THE BUTTON.

[ R SR I

SAVING ENERGY WITH COMPUTER DISPLAY

imel: iticism of computer display is
L hoedl 6le Buxt‘ (as mentioned

that it needs electricity. { R
elsewhere) it saves paper, and, importantly, it
bodes to save energy as well.

IF WE SWITCH TO COMPUTER SCREENS FROM
PAPER, PEOPLE WON'T HAVE TD_TRAVI"LL AS NUCN;
Instead of commuting to offices in the center
of town, people can set up their offices in :
the suburbs, and share the documentary struc
ture of the work situation through the screens.

little time, the ability to create thin i
;orlgi almost instantaneously (say, by cﬁat‘i‘n:he
':3!“ patterns which are then automatically jor, ponders somethi
aovemor design 3D objects which are then auto- O e D e program
"itically milled by machines), and never mind O the Hove spese-game ho @i
it "f‘unalgles the user, say, to control entire {Dr R uaapsagui‘{ding
ineries by the flick of a lightpen. Al alog mada o fiim showing uhat
may have been the motions of the
oconténants, shooting etraight off
the PLATO screen.
Some PLATO purists point out that

Student programmar Alan MoNeil,

N 'As far as I'm concerned, these matters
'rerlld? very important compared to changing the
orld: making education an excitement, rather

. : R by
: s, view has been propounded, indoed,
h a3 prison; giving scholars total access to This »

peter Goldmark, former director of research for

writings and notes . - © s this is not exaotly what PLATO ou the LP record.

I ST S oy e o i e

l::ds to the potentials they should have reached PLATO panel display (see DH 26-7)

hvsllgg; and he\ging people think at the deepest ’ o
out very heavy and complex alternatives--

which confront us more ominously today than ever.
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|F COMPURRS ARE THE
WAVE OF THE FUTURE,

DISPLAYS ARe

THE SURFBOARDS.

» THE WIND'S LYE*, Cosfinved.

YOUR BASIC TYPES OF COMPUTER DISPLAY

(Note: the term "display” is also used
in this field to refer to numbers and letters
that can be made to light up in fixed positions,
like on your pocket calculators. Those will
not be discussed here. If you're interested
see an article on the subject by Alan Sobel,
Scientific American, early 1973 sometime.)

THE FORKED LIGHTNING

" Because their words have
forked no lightning they
Do not go gentle into that goed night."
-- Dylan Thomas

The most basic, and yet eventually the
most versatile, computer display is that of the
CRT. or bottled lightning (as I like to call it).
It is, you know: a beam of electrons, just like
lightning in a storm, but from the neck of a
very empty bottle to its flat bottom, whose
chemically coated surface we watch. As manip-
ulated by the computer, the CRT stabs its beam
to all corners of the faceplate: forked lightning.

Computer display began in the late forties.

1. EARLIEST SYSTEM: A LITTLE PROGRAM
TO MAKE DOTS

The earliest setup connected a CRT to a
P by the P ible means, and

made its pictures with dots on the screen—- a
sort of tattooing process.

It was simple because all the computer
did was furnish to the connecting circuitry (or
interface) symbols specifying how far up, and
how far across the screen, the next dot should
be. These symbols were actually coded numbers,
and the interface turned them into voltages which
then moved the beam correspondingly. (This
process of making a measured voltage out of a
coded numerical symbol is called digital-to-analog
conversion, since (as explained on the other side)
the main meaning of "analog" these days is "in
a measured voltage.")

Now, this has several drawbacks. One is
that the lines are dotty; nobody likes that. A
more important annoyance, though, is that the
computer scarcely has time for anything else.
Here is & flowchart of what the computer has to
do in its program. (Even if you didn't look at
the other side of the book, flowcharts are nothing
scary. They're just maps of what happens.)

Ady
HERIZONTAN
s

come

CALEVLKTE

2. LINE-DRAWING HARDWARE

The next step in design is to get the com-
puter program out of the business of drawing
lines by a succession of dots. S0 we build a
plece of hardware that the computer program may
simply instruct to draw a line. As an interface,

it looks to the computer like four separate
devices: registers that tell where on the screen
the line must start ("first X" and "first Y") and
registers that tell it where to stop ("end X"
"end Y").

and

This speeds things up considerably, and
allows the computer program to display on the
CRT simply by telling the device what lines it
wants drawn. Moreover, the program is free
to do other things while each line is being
drawn, though this involves the problem of how
the program is to know when it's time to send
out another line-- and we needg't go into that
here.

(Incidentally, it is a puzzling fact that
such a device is available nowhere, although
lots of people end up building one for themselves.
There was such a thing on the market a couple
of years ago-- line-drawing hardware with no
interface and no CRT-- but it was withdrawn

P 5 ¢ were pletely new, For NExT doT NEW because of reliability problems. A just price,
and so was Mr. Dumont's magical Cathode Ray T & HORIZONTAL if anybody wants to go into that, would be five
Tube or CRT (see p.™(), developed on a o DiFrexence hundred to a thousand dolars-- this year.)

Avp YERTIEAL For Trus —_

crash basis during the war so we could have
radar, and as long as it was around after the
war, we got television.

LNnE

Con PFONENT
FOR WeXT poT

3. EVOLUTION FROM THIS: TWO OPTIONS

¢MLCULATE
NEW
verTieal

DIFFERENCE
FOR THLS LINE

But the lightning bottle, or CRT, can be
used in a variety of ways. Its control plates,
which move the ray of electrons around on the

There are basically two ways to go from
this basic starting point. Either we can keep
the display device intimately and integrally con-

screen, can be given various different elec-
tronic signals, causing the beam to move around
in different patterns. In normal video, the
signals move the beam in a zigzag pattern,
where the zigs are very close together and the
zags are invisible; the carpet of zigs covers

the screen over and over in a repetitive pattern,
and the beam's changing intensity paints the
picture.

But we can drive the CRT differently.
by using different control signals. For instance:
we can apply a measured voltage to the height
or "Y" plates of the CRT, moving the beam
to a given vertical position, and another meas-
ured voltage to the sideways or "X" plates,
controlling its herizontal position.

0 i lor«o
" gb(';'sﬁ'ﬁl Sereeus

we W'*jft fhe magrcs

of airaud o Fre.

Lat

Furthermore., and here was the indignity
of it, this system took far too long. To draw
a line with thirty dots in it took thirty times
around (h@:loop in the flowchart, and since each
box in the flowchart takes at least one of the

machine's rock-bottom instructions-- usually
more-- then the main loop of this display routine
takes four separate operations per dot, or 120
operations for a stupid 30-dot line. Plainly
there has to be a better way to use an expensive
computer.

Actually it wasn't just the ignominy of it,
but the fact that it took so long, that made this
a poor method. The amount of stuff the compu-
ter could draw in 1/40th of a second-- and this
turns out to be how fast the whole picture has
to be made-- was too little. After 1/40th of a
second the human eye can see the lines on the
CRT start to fade, and so the picture hes to be
redrawn to make it bright again before that
happens. If your eye sees the picture fading,
then when the computer draws the picture again
you will see it get suddenly bright again-- and
it will start to flicker. This is distracting, un-
healthy, and disagreeable.

Note that the most important computer in
the )ll‘islo{y of computer display used this tech-
nique4 his was the TX-2 at Lincoln Labora-
tories, a highly-guarded installation outside Bos-
ton which is formally part of MIT. The TX-2
was one of the first transistorized computers--
perhaps the first; and on it were programmed a
number of milestone systems, including Suther-
land's Sk pad, s IV, and
Baecker's GENESYS animation system (di d
somewhere) .

nected to the computer, or we can say the hell
with it and cut the display device loose as a
separate entity.

Ivan Sutherland has cannily noted that
there is a certain trap involved in these designs:
as we build additional "independent" structures
to take the burden of display away from the
computer, we are tempted to keep adding fea-
tures which make the "independent” structure a
computer in its own right. This paradoxical
temptation Sutherland calls "the great wheel of
Karma" of computer display architecture.

It is tempting to cut the display loose from
the computer. It means the computer can be
fully occupied with other matters than refreshing
the screen-- preparing the next displays, per-
haps. Many computer people believe this is the
right way to do it, and it is certainly one valid
approach. But unfortunately it also drastically
reduces the immediacy of the system's reaction,
making interaction with the system less intimate
and wonderful.

Approaches which put display refreshment
and maintenance in 8 separate device are less
interesting to me, and so that discussion contin-
ues separately nearby . ("buplay Termmsls,' p. ma).

Ty article cadfuves ned prye.)
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4. THE SECOND PROGRAM FOLLOWER

On the other side of the book, 1 explained
that a computer is basically a zippy device,
never mind how constructed. which follown a
program somehow stored symbolically in a core
memory. Such a device we call here a program
follower. While programs may be in many com-
puter languages-- el of them contrived systems
for expressing the user's wishes, in different
styles and with different general intent-- under-
neath they all translate to an inn:r ‘::.nwﬁworor

ry pettorns. which may just be thougl
'::n;mer:s‘ucr X and O, or light bulbs on and off.
The innermost program follower of the computer
goes down lists of binary patterns stored in the
core memory, and carries them out as specific
instructions. [t also changes its sequencea of
operations under conditions that the programmer
has told it to watch for.

. The most powerful and responsive com-
puter displays are those which build a second
program follower which goes down lists of pic-
ture-drawing instructions also stored in the same
core memory.
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We may call this also a "list-of-lines"
system, since the commands recognized by the
display program follower are typically patterns
that tell it what lines to draw.

Typically also it has its own way of jump-
ing around in a program, and may jump to &
specific list of lines. or subpicture, from numer-
ous other parts of its program, always returning
each time to the point from which it had jumped.
This ‘allows the same subpicture to appear in
numerous places on the screen at the same time.
(A program that can be jumped to by other pro-
grams which then resume operation is called a
subroutine; thus the real. or most prestigious,
name for such a device is a subroutining display.)

This design has some extraordinary advan-
tages. One is that since the computer's program
follower and the display's program follower both
share the same core memory, they can work to-
gether most intimately. When the user demands
something new-- by typing, sey, or pointing
with & light-pen-- the computer can step in and
take various actions. Its program can compose
& new picture for the user, get something from
a disk or tape memory. or switch the display's
program follower over to a new picture it has
already prepared.

) Most importantly, the computer cen move
images on the screen, sllowing interactive ani-
mation on the screen under the user's control.
Each time the display is about to show the same
picture again, the computer simply supplies it
?til.h 2 new starting point. Since the list of lines
is typically in the form of sequences of lines
relative to one another, the picture is drawn in
& new place each time-- and thus seen to move
on the screen.
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This design haa some extrsordinary advan-
tages. One is that since the computer's program
follower and the display's program follower both
share the same core memory. they can work to-
gether most intimately. When the user demands
something new-- by typing. say, or pointing
with a light-pen-- the computer can step in and
take various actions. [ts program can compose
& new picture for the user, get something from
a disk or tape memory. or switch the display's
program follower over to a new picture it has
already prepared.

Most importantly, the computer can move
images on the scren. allowing interactive ani-
mation on the screen under the user's control,
Each time the display starts to show the same
plcture again, the computer simply supplies it
with a new starting point. Since the list of lines
is typicsily in the form of sequences of lines
relative to one another, the picture is drawn in
a new place each time-- and thus seen (o move
on the screen.

Finelly, the computer itself is free most
of the time-- free, that is, to do other things,
which typically is always desirable. Just how
much the computer can or should do in such a
partnership is n matter of dispute. (Ordinarily
such devices are spliced onto minicomputers;
and minicomputer fans. such as the author, see
no reason not to perform all services for the dis-
play there in the minicomputer-- and a pox on
the big machines. Others, for various recasons,
see the subroutining display and its host mini
as needing the tender ministratious of & big-
computer via some sort of communications line.
There are various reasons for holding this en-
tively legitimate view. People who are devoted
to the high number-crunching capacity of big
computers, or to languages which require great
big computers to run in, have & right to their
opinion. Moreover, it is currently feasible to
store large bodies of data only on big computers
-- not becsuse big disk and tape memories can't
be easily attached to the small ones, for they
can, but they usually aren't; and other ways to
tie minicomputers to big stores of data aren't
available yet.)

Subroutining displays often have commands
allowing them to display text as well as lines
and dots. In the display of text they can use
the same technique of "moving the picture” by
starting its display at successively creeping
points; this will cause, say, whole paragraphs
to slide on the screen. The importance of
this feature in the displuying of text cannot be
overemphasized. As more and more people have
experience with displays of different kinds, they
are beginning to realize how confusing and dis-
orienting it is for a screen to clear and be filled
with something new to read. You don't know
where you are. On subroutining displays,
moving the text can give the reader the same
sense of orientation he gets from turning pages
~= an important thing to replace.

/’"ﬂ"fl ~oves
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It must be stressed here that, just as com-
puters themselves havé no fixed mode or style
of operation, neither do computer displays; and
80 the purpose of such devices is simply

HELPING PEOPLE SEE AND MANIPULATE
PICTURES AND TEXT
IN ANY STYLE, AND FOR ANY PURPOSE.

Since pictures can be of anything, and text can
be BbOI:I[ anything, this effectively comprehends
the entire mental and working life of mankind.

Many readers will scoff, supposing that
computer display systems will always cost tons
of money. This is not the case. You can al-
ready get & beauty, with its minicomputer, for
as little as $13,000; and this price should fall
to three or four thousand within a few years--
a8 soon as the minicomputer manufacturers realize
that the market frontier is not in the office or
factory, but in the home. But we're getling a
bit ahead of ourselves here.

TYPES OF SUBROUTINING DISPLAY

Some early subroutining displays used a
screen-dotting technique, but took the burden of
it off the computer itself: it would extract from
core memory the instructions telling it to draw
individual lines and show text. (I refer here
to the DEC model 338, introduced about 1965;
this attached to a PDP-8 computer (see p.77)
and cost about $50,000 including the computer.)
Others drew lines as straight zips of light across
the screen; an example is the [BM 2250 display,
introduced about 1966. (The model 1 of this
device buckled directly to the 360, and cost, 1
believe, something like $75,000; its successor,
the model 4, buckled to their 1130 minicomputer,
the package costing some $150,000, and then
you were supposed to attach it to an IBM 360.)
The 2250 was a good machine, but in perfor-
mance suffers greatly from the restrictions of
the 360 computer itself (see p. -
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These earlier machines are being replaced
by new verajons with better-designed instructions
(see "Computer Architecture.” p.3Z, for a sense
of what well-designed instructions are). An es-
pecially fine unit is DEC's GT40, which buckles
on the exceptionally fine PDP-11 minicomputer
(see p.42). The GT40 is illustrated nearby. ('71)
It goes for some $12,000 including the computer.
(That's today. we repeat. Consider not the price
at this instant, but how fast it's going down.)

The units mentioned above are of the most
basic type: "two-dimensional,” whose pletures
at sny given instant correspond to flat drawings
-- but, of course, derive their excitement and
magnificence from their capacity to interact,
change and enimale what you are looking st.

X THE MWD'S EYE* conlnves on p. On3o.

Sltarland s Schc—HPPtD

Seldom has sn event in & new field had
influence ss what dour Ivan Sutherland did
period 1960-64.

much pover and
a young aan Ythe

The SKETCHPAD system,which vas basically his thesis work at
MIT, wes at once inventive, . 1y
to laymen, and deeply elegant. Simply for the universsl influence
1t has had in the fleld, it our close 1

Sutherland was one of the first people to understand the use

of the computer in helping people visualize things that weren't
fully clear yet—— the opposite, of course, of the conventional
notion of computers. While computers had been made to do animatione
as early as the forties, and computer graphics had been put to work-
aday duties in the old SAGE system (defending us against bombers in
the fifties— remember the good old days?), Sutherland turned com—
puter display from an expensive curiosity into a true dream machiae.

SKETCHPAD ran on the 36-bit TX-2, a one-of-a-kind experimental
machine at Lincoln Laboratories (a military research place nominally
a part of KIT). It had a display screen, light pen and lots of handy
switches.

SKETCHPAD was basically a draving system. But rather than
simulating paper (as some people might have dome), it found splendid
ways to take advantage of the computer's special capabilities.

In the Sketchpad system, Sutherland looked for ways that a
responding computer display ecreen could help people design thinga.
He ploneered methods of drawing on screens, with such techniques
as the “"rubber-band line” (a straight line on the screen, one end
of which follows your lightpen while the other remains fixed), and
the "instance"— a subpicture stored in core memory which could
appear numerous times and ways in a larger picture).

This picture vaguely
simulates the "instance”
facility of Sketchpad,
by whion an overall
picture may be created
out of repetitions of a
cingle master pattern.

«lated with GRASS
suage (see p.31).

The mind-blowing thing about Sketchpad was the way you could
move and manipulate the picture on the screen, with all its parts.
One overall picture could be constructed out of a hundred copies
of a basic picture; then a change in the basic picture would fm-
mediately be shown in all hundred places. Or you could expand
your picture until it wae effectively the size of a football field
(with you looking at a tiny view in the handkerchlef-sized screen).
Or you could draw meshing gears on the screea, and with the light-
pen (and through the "constraint” facility) make ome gear turn by
turning the other!

This elegant technique, the constraint,does not seem to have
been imitated even now. A “constraint” wa restriction placed
on some part of the overall stored picture compleX. The user
could move or manipulate various parts of the picture on the screen,
but the parts that had constraints could only move in certain di-
rections, or according to certain formulas, or dragging other
parcs along, etc., as specified.

This was a profound idea, because it meant that any rules for
the manipulation of particular objects on the screen could be added
to Sketchpad as particulars within the larger program, rather than
having to be programmed in from scratch.

(One extremely interesting aspect of Sutherland’s thesis, which
most people seem to have missed, dealt with displaying a structure
of constraints: that 1s, showing what elements depended on what
other elements, in a highly abstracted diagram that the system could
show you. This form of display has remarkable possibilities.

After his brilliant SKETCHPAD work, Sutherland was made head
of ARPA's computer branch (see "Military,” p. 58 ). There he vas
involved in many of the computer funding decisions of the late
sixties, which contributed to the impetus of computer display.

(His predecessor, Licklider, had been a pioneer in time-sharing, and
much of the forward movement in the computer field in recent years
may just have had to do with the strategic position of those two men
when they were at ARPA/IPT.)

Sketchpad went on as & continuing research tradition at Lin~
coln Labs. Timothy Johnson, for inscance, made a version of it that
allowed the drawing of three-dimensional objects; this becsme the
forerunner of the various three-dimensional line systems described
hereabouts.

From ARPA, Sutherland went on to the Univeraity of Utah,
whence he slipped off with the Computer Science department chatr-
man to found the Evans and Sutherland Computer Company. makers of
the top-of-the-line computer dlsplay systems (see p.3m3@ and pAYF).

Sutherland's work has shown an elegance and loventiveness
outstanding in the field. (For instance, I belleve une issue of
Communications of the ACH had tvo unusual articles by him: one de
scribing an eccentric "Chinese auction” system worked out for
scheduling uee of & computer, which benefited users more than any
previous method; snd the infamous “Great Wheel of Karma .n:cde'
vhere he compared the design of graphical computers to the Hin o
system of reincarnation-- if you keep adding desirable I(u:re.cm_
the design, soon you have another program follower and mnother
puter in the same box-- over end over.)
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Compuree_ Movies

How do computers make movies?

Well, first of all, computers do not make
movies unless thoroughly provoked.

In fact, only peoplc make movies. But
computers, if sufficiently provoked, will do a
lot of it: enact the movie and photograph it,
frame by frame.

There is no single method.

All forms of computer display and computer
graphics may be used to make computer movies.

"Computer animation" is any method of mak-
ing movies in which a computer successively
draws or paints the successive individual frames,
which may be done by any of the methods mention-
ed in this book. Now, since there are numerous
methods of making pictures by computer, then any
method of making different individual pictures,
in a succession of changing frames, is computer
animation. So a '"computer movie" is any film
made by, or with the picture-making aid of,
computers.

In other words-- it's no one thing.

Now, there already exist hundreds, if not
thousands, of computer movies. So far most of
them have been on technical topics-- the mecha-
nics of satellite orbit stabilization, the
mechanics of explosions and so on.

Here are a few stills from some other movies,

more humanistic.

BIBLIOGRAPilY

Newman & Sproull, Interactive Computer
Graphics. McGraw, $15.

This is the textbook. Anyone
interested in computer display
should get this immediately.

An expensive journal, Computer Graphics
and Image Processing, comes from
Academic Press.

Sherwood Anderson,“ Computer Animation: A Survey.

Journal of Micrographics, Sep 71, 13-20.
Lists nineteen computer—animation languages

of that time.

Ken Knowlton, “Computer-Made Films," Filmmakers
Newsletter Dec 70, 14-20.

Instructions

for the desired
. movie enter the
computer as a
deck of punched
cards.

Vintage Knowlton, using BEFLIX.
(Th'fsllanguags used the COM quite
efficiently: dots were actually
out-of-foous Zettere.)

Vanderbe., o ... - ..
which showe strong influence

ng in ce o
BEPLIX, which it grouebfmm). d
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Lillian Schwartz

LILLIAN SCHWARTZ

A talented artist with a feel for tech-
nology, Ms. Schwartz has been working for
several years with Knowlton and others at
Bell Labs. Her films with Knowlton, mention-
ed elsewhere, are marvelous. She now works
at a more permanent setup, a minicomputer
that runs successive images on a color TV
screen, employing a modified form of Knowl-
ton's EXPLOR language. The work is immediate-
ly viewable. This allows rapid film con-
struction, not previously possible when the
work had to go through a slow animation
camera before she could see the result.

For Knowlton-&-Schwartz films contact: Martin
Duffy, ATST, 195 Broadway, NY NY.

Schuwarts & Knowlton. Using the EXPLOR language,
they make picturee and patterns scintillate and
grow together. (EXPLOR in some ways generalizes
Comoay's Game of Life; see p-Y4g and p. I)M'Lﬁ)

Jou N
WHITREY

JOHN WHITNEY

John Whitney is the ancestor of us all,
probably the first computer movie-maker. He
is alsoc a gripping speaker.

. In the forties, he built a special anima-
tion stand-- using analog computers.

X Deeply concerned with music, #hitney has
in his images emphasized rhythmic and contra-
puntal movement of shapes and lines.

i Whitney films available from: Pyramid
Films, Box 1048, Santa Monica CA 90406.

John Whitney

.
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John Whitney

Ltllian Scharts
(with Henry Magnuski; see p.
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RoN BACCKER'S GENESYS

By now there are dozens of computer anima-—
tion languages— perhaps hundreds. Each one em-
ploys the techniques of animation which its de—
veloper wanted to use, tied together in the ways
that seemed appropriate to him. (See 'Computer
Languages,” p. 15, and note Knowlton's various
snimation languages, described nearby.)

One of the more influential animation systems
has been Ron Baecker's GENESYS, e 2-dimensional
animation system programmed in the late sixties at
MIT's high-security Lincoln Laboratory. (It used
the TX-2 computer, mentioned elsewhere in this
book.)

Baecker, a cheery and genial fellow, expressed
interest as a student in using the TX-2 for anima-
tion, and was allowed to. The system he produced
has a number of lessons for us all.

GENESYS 1s a "Good-Guy" system,as discussed
on p. !>  Meaning, in this case, that it is
easy to learn and simple to use. As argued else-
where in this book, making computer systems clear
and simple is often hard for the programmer (and
may go against his grain), but is essential.

PICTURES AND MOTIONS

GENESYS makes the following simplifications
of your movie: all images are made up of dots.
They do not change as you watch; animation con—
sists of the images either moving or being re-

placed.

To create an image, you draw it onto the
screen with a lightpen or a tablet. (As in the
SKETCHPAD system; see p.»'27.) Parts of.the
image may be changed until you're satisfied.

SEPARNTE

GENESYS
Moves(C
PcTVRG
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Now, to create the animation, you do the
same thing. Each image can be made to move on
the screen; and the path of the motion may be
drawn on the screen, through the picture area.
Not only that, but the timing of the motion is
controlled through the same diagram, by the
spacing of the dots. (Baecker calls his control

disgrams p-curves.)

LAl M T Y

Lastly, sections of picture may be re-
placed by means of the control diagram (as
indicated in picture above).

Having created such an a
which is stored in symbolic f:::x;:d:::q:::ie,
puter ("d{gitally"), you can view it on the
8creen, decide what you do and don't like
about it, and change any part of it.

The basic elegance of thi
e system is this:
B;ecker made everything work the same way,
;ir:ug: control by screen diagrams. He simpli-
ed ¢l
iy e animation problem in a clear and simple

Bon now teaches in Canada a
. nd is into work-
iog with PDP-1ls. The results should be Eun?r
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LYNN SuiTH

Lynn Smith is a young Boston arti
who has worked extens{vel& with Baeci;ifs
GENESYS (s?e nearby). One result has been
a movie which should be an example to us
all: "The Wedding Movie for Bob and Judy.”
(Her'Frlends Bob and Judy were getting ’
married, so she made this movie,a few mi-
pttﬁs long and quite clever, to celebrate
1t.

This is my favorite example of h
ow
computers should be used in the human
world; it says more on the subject than
any dozen articles.

. (One question that remains unanswered
is how a system like GENESYS could have
been used for such a purpose, seeing that
most people in the field believe GENESYS
only runson the heavily-guarded TX-2 com-
puter. Regretfully, I can shed no light
on this here.)

( Computer
Output
s Microfilm
devices)

are what you use to make computer movies.
Basically they consist of a CRT and a movie
camera in a box.

Mostly they are used to put text on
microfilm by computer, so generally they
are not connected to a computer but run
off magnetic tape.

This turns out to be very annoying if
you want to hook up the computer directly
to the COM, and make movies that fill the
frames spot-by-spot. For that you really
need your own movie camera and a minicompu-
ter. (Movie cameras that can be made to
start and stop by computer are called “pulse
cameras” or “instrumentation cameras.”)
The society for people who make Movies by
Computer is called UAIDE.(Users of Auto-
matic Information Display Equipment— an
obsolete title). It used to be a club just
for companies that owned COMs made by
Stromberg Datagraphix, but evidently it has
now cut itself loose and become a subsidiary
of the National Microfilm Association, 8728
Colesville Road, Silver Spring MD 20910.

(NOTE: for them as want to make color
movies, the two alternatives have been either
to have separate primary negatives combined
at a lab— the "old Technicolor" process--
or to add a complicated color-filter box to
a COM or other CRT setup. Such things are
available commercially now, from Dicomed--

a whole Color COM.)

BIBLIOGRAPHY
Computer Output Microfilm. $10 from National

Microfilm Assn., above. Lists available
COMs and service centers.

ot



M6

{Above: FLATO LIVeS!
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for' the PLATC system by )
Darny Sleator, and puoto-
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PLATO 13 the world's greatest computer display
systen. ¥

Some 500 user: at terminale around the world
(but sestly in Illinois), simultancously tie up to
a big computer in Urbana, (llinofs and savor instan-
taneous pictorial and text deliver fes on their bright
orange acreens. Diagrams, explansiions, teats and
even animation of a sort, flow almost without inter—
ruption to the bright orange screens all over. The
system is extremely responsive: depending on what the
user 15 up Co, its various programs can respond to
each pressing of s key, ususlly within a fraction of
x second.

¥hile licerature on PLATO is copious, it {s
hard to resd and slightly sales-orfented. Lut a f v
sinutes’ intercourse with a PLATO terminal aakes
anyone an enthustast for the system.

PLATO is the brainchild of Don Bltzer, a L. of
I111001s engineer vho has devoted over & decade to
its creation. Michael Scriven, no slouch himself,
has called Bitzer “one of the grest men of our time.'
Bitzer (s aleo certainly one of the vorld's greatest
salesmen. A crev-cut, huggy-besr sort of a fellow,
he flies eround the world demonstrating, lugging a
great terminal along. When you sign on the system
you may be informed that Biczer is at that very mo-
went demonstracing tn Paris or Tokyo. This “travel-
ling dog and pony show,” an PLATO staffers call ic,
has created ave and excitement wherever it Rocs, and
vhere the ave has been strong enous’s to g nvrate maney,
toere you vill now find PLATO terri-als

Lf you have » PLATO terminal-- “you' presumably
being a school or ather favored institution— you can
4n principle log onto PLATO from anywhere in the world,
though most terainals stay in one place. There ia one
main network, consiscing of a big Control Data compu-
ter in Urbana (the model 6800 see p. 4} ) with ten-
drils extending out into the hone systes and the
sducational TV cable of the state of Iilinois. When
the Urbaca mystem 1s “finished"” .nd fully loaded, it
will have 1008 Lenhul- 411 are slceady spoken for
The PLATO terminal is y unique animal (see box)
manufaczured (all too llwly) by Magnavox, incorpora=
ting a terrific plasss panel bullt by Cornlnp. (The
Plasus panel was (nvented by Hitzer, and even though
much of PLATO vas publicly funded, he iy reputedly
rich from 1t. We said he vas a great politician.)

* In terws of high performanas for lots of users.
Various aysteme (dsscribed hereabouts) offer
wore powver, but at huge oost.

Q. —t
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As a first taste of interaction
on a graphical couputer systew, PLATO
can be a tariiling mind-opener-- es-
vecially to people wao taink coupaters
can ouly behave loutisily or through

S:OI printout

Amongat the terminals, PLATO room,

PLATO (s & complete stand-slons syotem, with its
own mon{tor program or “oparsting systea”" (see p. 45 )
Tuaning on the CDC 6800 computer all by lreelf. It
does not run on any other manufacturer's computers, or
simoltanecusly vith any other big progrems. [t com-

y with PLATO terminals, no other, and
FLATO tarnineres beceuse of thait whusual de

H

f its unus-
ual design and partly because of its unluu- 20-bie
interfsce. (See diagram of PLATO terminal, box nearby.)

A PLATO termnal costs about $4000 and the price
ems ta be going upj $5000 {n the next few
a populsr eatimste. But you can’t just buy ome. rou
have to get on the waiting 1ist, and who ara you, any-
vayl There was a time when almost anybody could buy
fnto PLATO, but now that the system is unstappeble,
applicante are being ecrutinized.

Is 1t really unstoppable? Educationsl Testing
Servica, of Princeton, is conducting an elaborate Ef-
factiveness Evaluation of the PLATO system, presumably
to decide whether it should 1ive or die (on public
funds). But with so many terminals fn the field al-
teady and so many man-yeara already gome Into its cre
tion and the meking of materisle for it (-- the ghast
ters “authoring” seems likely to stick), it {s hard
to belleve PLATO could dfe. Not now.

Especially considering thet tvo wore systems are

o being put together: at Lowry Alc Force Base (Colo-
rado) and Florida Scate University. That means there
will be whole other computers of the CDC 6000 series

ruming the PLATO Monitor and shepherding PLATO mater-
1s to users at PLATO terminals, uncomnected to Ur-

ben , one for Lovry APB and one in Florida.

And 1t won't end there.

Control Data, whose vested {nterest in the sys-
tem (though they didn't pay for fts creation) fs enor-
mous, is said to be projecting

ORE MILLION PLATO TERMINALS BY 1980.
Another sign {n the vind: Montgomery Ward has one.

Now, to call the PLATO system a "computer graph-
ics” system may seem somewhat odd to people who know
it in another guise, as & syscem for Computer-Assisted
Instruction (called CAI). But as the authar does not
ltke CAL in general, at least as {t's been going—-
see p.% -~ and cather 1ikes PLATO, 1 prefer to des-
cribe it as I prefer to see it.

Nevertheless, to understand PLATO properly ve
had better consider what the people have been doing
in terms of what they think they have been dolng, and
offer any amendments or restatements later.

“OPTIMIZED FOR CAI"

PLATO stands for "Programaed Logic for Automated
Teaching Operations,” and has been billed (and sold)
s a |yne- for automated fnstructfon.

It {a, most PLATO fanciers will tell you, "op-
tinm{zed for instruction.” ("Optimized,” in computer
"just what somebody says you need for &
specific purpose.”) As with sny eystem, the leaps of
faith between ita basic design premises have hecome
14t by aivport bescons; clearminded individuals with
alternate views have difficulty making themselves
to some PLATO enthus{asts. But the most
basic underlying feature of the system, INSTANT RES-
PORSE, cannot be quarreled with. PLATO can respond,
as already to a single key-p & by a
user, almost instantly; this feature {s virtually im-
possible, way, on ISM systems (but sge boy p. §§ ).
his responsiveness {s the systec's preactcst beauty.

Because of the nced for high responsiveness, it
vas decided tha rs had to have their psrtic-

ular programs (“lessons”) runaing in core at the same
timc. That meant there would be no swapping (bringing
In materlala from disk memory), which can bring morti-
fying delays (if a 10( of people need it at once); but

from disk, are not a)lo\ud. thus each lesson is basic-
ally & lictle love-nest that must generate ite own
action. Hence there {s an emphasis on little programs
to respond various ways, rather than text which may be
read in quanticy.

Parcly because large amounts of text cannot be
shipped to the user, a little PROJECTOR is Ln the ter-
winal. It uses a tiny microfiche, or microfilm sheet,
small enough to fit in the palm of your hand.

1f a PLATO author deems it necessary, he requires
for his lesaon, mot just the use of the keyboard and
plasma screen, bugh microfiche as well. The student
must put the mlcrofiche in place when he starts the
lesson; signale from Urbana (or wherever) then jump
the projected image among 256 different images, in
reaponse to what the student does.

Now, PLATO people are not doctrinaire about how
their system s to be used. The plasma scceen can be
continuously showing lictle decorations along with
the teaching aaterial. The microfiche could be show-
ing irrelevant vorks of art or travel scenes. These
are all facilities at the option of the PLATO author;
at his beck and call, 1if he thinks his program or
lesson needs them. (But it's very bothersome to have
the afcrofiche made— an tmportant difficulty.)

Every terminal has the screen, the keyboard,
and the projector. Other options may be added, how-

1. The touch panel, This is a transparent
window that goes over the plasma screen
and reports to the main computer whether
it has been touched, and vhere. (This
allovs illiterates, especially kiddi
to use the system without typing.)

2. The audfo gt This allows the termi-
nal to reapond vith sound, including
canned vords, to the srudent. (It does
not actually aynthesize the sound, s
dlscusned on p. DM{1.)

peaeral Jack. Kot to he confused

with Pershing. this {s 2 connector

socket that will send and receive data
from any other device-- provided you've
got the right interface. This allows
all kinds of other devices h oas
planc keyboarda, to be used for student

input. Or output (like gum-ball machinss.)

Actually, except for the restriction on quan-
titles of waterial that can reach the student, PLATO
1s an extremely general system. Despite the str
coovention of calling all user programs “Le:
despite the odd stipulation that all users ace called
efther “studerts" orauthors”; and despite being told
by PLATO spokesmen that PLATO is mot a general-purpose
aystem; actually, fc fs.

Cirole Campus. What ona person
ie doing ordinarily has no bearing
on the others, uho could as vell
be in Timbuktu as far as the main
camputer {a concerned.

PLATO's awdlo devioe permits

urning;
the rest-noat] to. the required
track on the disk for the reply.

The hardvare vas destgned by Bitzer. The soft-
ware— that is, the underlylng cowputer part

®ind che contents to be shown (aleo regrettably called
“software™ by many handg— was Initfally less etressed
by Bitrer, but eventually grew under the dfrection of
athe Io particular, an ex-biologlat nased Paul
Tenczar (pron. “Tenzar“) crested its underlying TUTOR
language.  (For an (ntroduction to computer langusges
see p. |5 and vhat comes after.) The TUTOR lengusge
only on PLATO; and PLATO suthore may oaly use
+ Paul Tenczar's crestfon.

The TUTOR language can  best be underatood se
a reaction to Coursewrite: 3 anguay
offered by IBM on fts 1500 lnluu:llml System, o)
Courswritar's ortsinal tatent vaa m-fﬁ
to enable non-cowpute! pecially teache -
to creste 4nn-.na—pmuu Lnatructional Tesson
roughly of the type o Eled

Now, Johnny, whet {s 3 X 57
T

= y
s i i o .

Good! J fyefem sephey.

Obviously, by changing the nu-blr- and p\uhln' (h-
kid on types of problems he haen't

stressing the individusl etudent’s problems.
d1fficuity is that sttempting to extend this method
out of the very simple has great pitfalla and may
not even be worttwhile (see pp.)n ).

Anyway, Coursevriter vas promulgated by IBK
vith the 1500 and thus suffered premature standar-
dization befors things had been thought out. INM
1s not to blame for Coursevriter’s deficimact:

they were just trying to make & buck; but because

a 1ot of scared pecple believed Coursewriter wa

the vay 1t had to be, the evolutionary improvement
1

allow the author wuch acce:
That is, prograss written for mumerical calculation,
say, could not be brought into instructional mater~
ials at a sophisticated level.

Tenczar's TUTOR changed sll that. Ic has both

the virtues and defects of belng originel. Apparently
tn ‘s and dogas,

Tenczar designed a language of great power and speed;
s utcerly strangs o Sompurer people, offera various
briTl{ant features, and is In eome respects quite
rricating, It looks very -ilple to the user-- but
beyond a few deceptively simple cechniques, it has
to be learned in considerable detail to do anything
interenting. (See box, L IF b t Teel 7", wait paye)

= This tale has, of course, been simplified. Bit-
zer and Tenczar did not work alone, but rather vere
Lleaders in & seething community of dozens of emart
people working 1ike blazes on the project. It has
teken some fifteen years of Bitzer's effort, and tens
of millions of dollars, to get the eyscem where it is
now-- Ready wnd Working.

Project PLATO now extends far beyond ite original
domatn, Originally & fairly tight nucleas at the
Computer-Based Education Research Laboratory (“CERL")
at the U. of Illinois in Urbana, the community of PLATO
now sprawls out through its lines to a larger consrit-
uency, the PLATO community of users.

(Indeed, this extended Republic of PLATO-— the
systems people (ses p. YG) in Urbana, the authors
and locals-in-charge throughout, the conati-
tute one of the maddest rookeries of cmuur freaks
in the vorld. Where else would you find a lé-year-old
systems programmer who's had his job for two years?
Where else vould you see people fall in love over the
Talkamatic (a PLATO program which sllows you to have
written conversations with people at other terminals,
wherever they may be) nnly to clash when at last
chey meet in person? can you play so many
different gomes with fa ivay strangerss (See Box.)
Where else can students anywhere in the network sign
into hundreds of different lessons in different sub-
Jecte (most of them {ncokplete)? Where else are peo-
ple vorking on various different programs for elemen-
tary atatistics, sll to be offered on the same sya-
tea?

PLATO fs one of the vonders of the world.

Mike 0'Brien, a Tolkien foncier, has
put the entire Elvish alphadet onto
PLATO as a special character-set.

Here the system gives a famous warming
to turm back, both in English and
Elvial

mk‘ nyn it intimidates snoopers

his material.

Unfortunately, there are so many hnmen, And
80 few PLATO terminals, that use of the termin
now be fairly strictly controlled. (The eight ecaisals
ac the Untversity of Illinois at Chicago Circle, st
which most of these pictures were taken, generally work
an eight-hour day.) The time was when people could
Just walk fn, sic down at a terminal and do vhat the
liked; now, sadly, each user must have an "account
and a passvord.

But the rabble is howling at the gates. Maoy
professors want to use it to take rote ampects of
teaching off cheir backs; snd the cosputer bums aod
students vant to play the PLATO games (i box) and
tinker with an interactive system of its power and
lusclousness. But most of them will have to wait.

" for now. That is,
and IF it will pay

the central cowputer ai
Foundation is bankrolling e aperation for & couple
of years more. Then, bango. PLATO central ssrvice be-
comes something that has to be pald for too.

Just to give you an 1des, the comsunication costs
to Urbana for ctrcn Campus's elght terminsls ruo &t
cver $10 r. But these costs should be com~
Ing down lhnrply. it 1 the price of tooling up Lor

$1.50 an hour, the same as general time-sharing on &
PDP-10 (see p. YL). But that's without paying for
the central computer: anvther cost which we axpect
to go down, however.

Thie s sll a far cry, of courme, from Bitsar's
claim a decade ego that PLATO tarminale would cost
only $400. But considering the systes’s success, ve
needn't dwell on that.

Parhapa the reel question ie this: with man—
machine latercourse of this quality now poasibis,
can pecple's love for the system stay Platonic?
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Vias from yowr Nova spaceship in-
oludes perepestive view of whare
¥ou are awong billions of etare;

Another charming game, | don't know by whom, is
called condy factory. Here too the user may control
the animation of the pictare by what he typas. Ha-
chines are seen to menufacture candy, box It and

pTo GAMES

o

Noormar om a Satwrday in Urbana. And our doughty varrior locka to the
It’s mon-to-ma the craters; Big Board for more challengers.
wrknown Xids love PLATO games.

thon a quick kill of the
advereary.

They work hard and they play hard on the mighty
PLATO system.

vhen the Author gets tired of Authoring, or the
Student of Stewing, Just around the corner, a few
keystrokes away, are diversions and games to boggle
the Imagination.

You can go to a program (“lesson ros
Jook at “the great roses”-- elaborate curlic
erated by mathematical patterns that appealed to the
authors of that program; or find, also tucked in rose,
Comway‘s Game of Life (see writewp, p. 1& . and pict

ture series, nearby).

Then there are games you can play against the
system, 1ike racetrack and blackjack. (These games
let you win astronomical sums efLm_ey - play money,
forgotten when you 3ign off.) Remember, of course,
that you're not really playing against

against a specific program, with its q
shorteuts and blind spots.

Then there are games you play by yourself=--
actually responding resources (seep_ sn 1-M), which
entice you Into trylng things out. Tenczar himself
has created two elegant, gem-like lessons, man and

icto, which teach you computer programming without
ever saying 30. These two programs present the user
with a !ittle picture of 3 man on the screen, and
show him ke the 1ittle man may be moved around and
made to pick up pictures of balls. From there on
the student may have his way-- and is never told that
he's learning to progrem a true computer |anguage.
(Though it is a quite restricted one, dealing ex-
clusively with Tittle men and their excursions among
balls and falling sticksd

ship It-- depending on what buttons you press.

Some gemes are played between people who 3t
together before a single PLATO terminal, often with
tesching Intent. Such gemes include the hop geme,
where Bunny (you) end Frog (your friend] add thelr
way along a board with numbered squares. Older chii-
dren can dig How the West Wes (1+2)X ), which involves
grouping the numbers you get by chance ta try to get
aheod of the other stagecosch.

THE “BIG BOARD'* GAMES

eIl another category of games, though, awsits
the adult who craves r xcltement, Because PLATO
has 3o many terminals, all over, thare is a curlous
combination of anonymity and Intimacy between users
(== much 1ike the curlous Momexistent Phone Numbers
of Paris; in the French phone system, people calling
the same nonexistent phone number can talk to each
other; strange blindfolded encounters occur at the
Nomber of The Day, spread by word-of -mouth; sometimes
these result In people really getting together.

Anyway, the Big Board games of PLATO have exac-
tly that: a shared list, or “Big Board," showing who
I's playing the specific game.

But you don't have to use your right name.

in this jaunty soclety of shadows, you plck your
own nom de guerre, or fighting name. This has num-
erous advantages: most obvious is that as you (m-
prove st play, you can shed the identity In which you
have been humiliated.

The main games with Big Boards are that old
standhy, spacewar {rocketships wheellng and flring
at each other and sliding around on the screen};
dogfight (biplanes wheeling and firing at each other
and s17ding around on the screen), moonwar (shooting

and your various comtrole.

The Navigation part of nova is
already working. To get arcund
you reed instruation; here ve
are at the Training Center.

at the other guy by specifled angles »3 you stand
among craters). In addition, PLATO offers (not during
working hours) what must be two of the most baroque
Space-war games anywhere, emplire (eight races (the
Vulcanlans, Kilngons, etc.) seek to control the gal-
axy) and nova (simulated navigetion among millions of
d1fferent &t nd solar systems, all of which mey
be revisited, atl of which are different...)

People who only play PLATO games occesionally
have to sign on.by typing their names into the big
board. (They often get slaughtered by the regulars).
The requlars-- hah. When they're signed into the
system, they have merely to jump to » specific game
for their fightin' names to be posted on the big
board. A mighty rollcall they make, too== such great
warrlors as von Dave, zot, fright pilot, AL 3000,
simpson, doc, THE RED BARON, The Red Sweater, The
Giant Pud, Fodzilla, tigress, enema salad, Conan,
Siddhartha, wonder pig:! and EXORCIST.

(As those insiders who have autometic sign-on
to Big Boards write programs to do the sign-on, thelr
arcival in a Big Board game is often an imated
slgh-on. The cutest trick Is THE RED BARON's: it looks
like this.

THE RED BARON h “~tha f-le -~ ﬂ;—«)

It wokks like this. For dogfight, the terminal al-

Veloome to the Hop Game. Here it ia Bomy's turn. Sereen ready has stored [n its temporary memory, as “char-
PLATO often uaes anima onally: acters,' the little plctures af airplanes that are
going to buzz around the screen. S

opening titles.

rin, ermintrude".

0 the Baron just
follows his name with the code for that speclal char-
acter.)

One last point. No longer can you sign on with
an obscenity: a little obscenity-checking program
looks for the usual expletives, in case visitors or
other priggish folk might be looking. But of course
this is easy to circumvent by putting periods between
the letters of your nasty word, or somethlng similarly
deceptive to the poor program,

|

THE KEYEOARS AN3 LinaT 1T soes o

THE STRUATORE OF FIATO -SPACE

The PLATO kayboard.
Vhat looks odd and arbitrary to you is believed by davout Platomists
to be divinely ordained.’
PLATO 1V- STANDARD KEYBOARD
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T0 MOVE BETWEEN LESSONS, the basic action is to hold dowm SHIFT and
press STOP. (For further complications eee Ins-And-Outs diagram.)

10 MOVE WITEIR A LESSON, basic acticms are NEXT (to go forward or
tell the system it's its twm; BACK, which sometimes returns you to
sarlier points in the sequence of your lesacm; and siz step-out-of-line
options, by which the author may permit the user to eidestop to ex-
? ions, enrichmant material, or thinga out of sequence.

PLATO'S IMPLICIT STRUCTURE | or ‘FANTIL SPACE’ (see p.
T bt Lr u»J,
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The original idea was evidently that there would ba a basi
in vhioh NEXT and BACK vould be the foraard and back comtrotas and’
other aiz vould sepresent lalp for the Confused, a "Lab® allowing
experiments, and additional Data the student decides he needs. The
thres vith Shifts simply provided a sscond option of aach type.

Hou the author might uss these, however, vas his o affair.

“TERN" evidantly was for when students wan
e tad thinge Looked Up: b
Pressing TERY and typing the wiowum word, the student .mZ ,.'i a
inition. "ARS" suggested that it might aleo be used when the
#tudent was alloved the option of being told the ansver.

Hote the arrous over Q,¥,E,A,D,2,1,C They allow the student to move

ﬁ:;ar;; ﬁw, point ions, eto. Unf enaues
. p o “

olin ¢ Zz_}(;mw on the far left, used in programming (as in APL;

ERASE allove the atudent to correst his imput; COP: i
« 3 Y helps edit
;ahmq" @ things. SUP and SUB allow eupersoripts and ug:ori;t:‘d
ron lgmo is ﬁkg ;:,:.dmz ;:if: key, going into whatever special
h :
font 5o curren wmrr stored on o terminal. I have no inkling of what

IS IV BETTER Yo TOOT ?

"4 tutor who tooted the [lute
Tried to tutor two tutors to toot.
But he asked through his anoot:

is it better to toot
Or to tutor two tutora to toot?"

Folk thing

The TUTOR language grew out of drill-and-
practice, for which it has a comeand mpecifying
vhere a student’s answer is to appear on the
screen. This is the “arrow” command. The lan-
guage h. strange scanning structure built
around this "arrow” commsand, much as the TRAC
Language (see pp. 18-21) has a scanning struc-
ture built around parentheses and commas. Be-
ginners don't need to understand the scan and
the arrow command, but journeymen do.

TENCZAR'S CONCEPT OF A CONCEPT

Much has been made of TUTOR's facility
for “analyzing the content” of what students
type in. Actually, of course, the computer
does not "understand” what the student says
(see “Artificial Intelligence,’ gpdm 12- 1y},
but rather offers certain efficient tricks to
the person using TUTOR to prepare presenta-
tional materials.

Basically, TUTOR's “concept” facility
reduces every input word to s 60-bit code.
The technique of reduction (called
function”) supposedly substitutes for any
word of any language a code of 60 bits (see

*Binary Patterns,” p. 33), which means the

program in TUTOR can rapidly test a student's
input for numerous different possible things.
(The power of this technique will be readily
recognized by camputer people; unfortunately
there is no room to explain it further here.)

Thus a TUTOR program may contain “concept
searches” that test whether a student types
either & desired response or numerous alter-
natives. While it may be strange to call
this a “concept,” it is a powerful technique.

Paul Tenczar's TUTOR language, the pro-
grasmming language inside PLATO, is like any
other programming language (see pp. 15-31};
intricate, and unlike its results. That is,
a program bears no more resemblance to what
it does than the word "cow" looks like a cow.

PLATO {5 a system for canned presentations
that respond to the studenc. Students need
not know TUTOR. Anyone out to prepare such
presentations must learn it, however: and the
attempt has discouraged many.

Tenczar is a former biologist, and had no
preconceptions from cosputer orthodoxy to bind
him in the design of TUTOR. Thus the lan-
guage is very original. There is only room
to raise the following points:

To learn the first staps in TUTOR-- how
to set up drill-and-practice lessons, for in-
stance-- is unusually easy.

To do anything complex, however, requires
you to learn the bulk of the TUTOR language.

Thus when people y o
wean those first steps.

TUTOR is not Extensible, like
s

say, TRAC
Language {sse pp. 18-19) or GRAS! .

R TE N

vith new compound functions of his
own making. Staps are being taken to correct
this: meanwhile, it is said that the Urbans
pecple can be persusded to put in new commands
others want for, e.g., chocolate chip cookies.

THAT™ £RTRAGEIIY AR Y TERMINAL, ——

avcs o= here
IF fLATo TXT wED
THe PUCSMK seweeN),
+ oesdd e
HANG o ™HE WALl
LIKE & PICTURE.
My L
al
picdores, 4o :‘“‘L
PSR
PLiTo
arimig]
ome
weerd

aL\(a‘.

You can read the standard-size lettering off
the screen at SIX FEET-- even though it's
NO BIGGER THAN PICA TYPE. Fantastic.

The internal circuitry that dravs on the screen
1 highly capable. Receiving a 20-bit code,
the terminal itself deciphers it

A LINE ON THE SCREEN, or

TWO STANDARD CHARACTERS ON THE SCREEN
from its FIXED character memory, or

TWO SPECTAL CHARACTERS ON THE SCREEN
from 1ts CHANGEABLE character memory
{which can be loaded with Russian,
Armenfan, katakana, Cherokee or what-
ever— even little pictures— at the
start of the lesson), or

A COMMAND TO THE MICROFICHE PROJECTOR, or

A COMMAND TO THE AUDIO PLAYER, or

A COMMAND TO WHATEVER'S IN THE GENERAL JACK,

PLATO'S HANDY

in your

Note that all lines and characters for the plasma
screen can be turned on (orange on black) or
off (black on orange).
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. . This is my repiy to Bork's question, “Well, how
S 1S iefly visited Alfred Bork's CAL shop at the University of California

AT e (lmbl:,zun:ulhng basis. Bork is a really swell guy, but he's devoted to

Dialogue CAI-- that is, to teaching programs that Have pseudo-conversations

with the student. (As I've said variously already, the pseudo-conversation purt§
are not only expensive and difficult, but sometimes irritating and objectionable;
and happier, zippier, sinpler techniques are available using various techniques of
0ld- fashioned showmanship-- as from movic-making, writing and (here) the comic book,

mA i hhwg

R tatad ANTVERY,
5

&

This ties into Bork's physics display system.
program (sec p. 13) on a Tektronix graphiz
leading into a simulation program (see p.
motions In physical law, The program it's
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WHAT IT CONTAINS: introductory remarks; statement that
summarizes constant covariances. Sorry if readabi

would you do it7"

That is, it's intended to be a front-end

s terminal (see p. DM7 and DM 20-23),

58) allowing the user to see all kinds of
intended to supplant uses dialogue.

lity is poor (Xerox of a Xerox).
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physical law (as of motions) simply
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artistic problem of composing cumulative animation for a display screen.

You will note the

. we humnrous. Obviously nothing of the sort was
Crant no. GI206 (bt UMy, Natural' character

Some people have accus
intended. Resc.
property of Robe i

JHomage to Robert Crumb.

rumb; also, comicbook stands are
(T, which is some of the finest stuff

s,

BIBLINGRAPIN: for comic technique,
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cver done. Also study Wally o
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- 1ONAL LINE DISPLAYS
THREE: DIMENS Actually Adage had & tremendous lead in

So far we've discussed the two-dimensional this field, but they let it slip for some reason. INTERACTIVE ROTATION
subroutining displays. However, things do not and have now lost it to two firms: Evana and
by any means stop there. A number of people Sutherland on the high end, Vector General on 3D mcre 1de from their fun and excite—
i the early days experimented with techniques the low end. (But of course things keep chan- want-- allow people to understand sand work with
€ing.) complex 3D structures without having to build them

for drawing line pictures by program. the ear-
Iliest of these used plotters, output devices that
let the program draw with a pen. But interest
soon grew in the posaibility of interactive three-
E“ dimenstonal displays on screens. Johnson's
’ Sketchpad 4 did this entirely by program. But
h.l‘ as night follows day. people set abour. putting
these techniques into hardware, creating devices
® that would automatically show things in three-
dimensional views-- allowing the viewer to
rotate views of nonexistent objects as if they
were on unseen (urntables.

physically.
The Evans and Sutherland Computer Com-

pany was founded in 1966 by Ivan Sutherland, The understanding, hovever, comes from being

able to turn and manipulate the structure on the
creator of the masterful Sketchpad system, and screen. 1f you can't turn it you can't really

David Evans, chairmen of computer sacience st perceive the 3D structure, because the arrangement
the University of Utah. (For a time both held of 1i{nes could be anything.

appointments at UZ at the same time, but now
both have left the university to devote full time
to their dream factory in Salt Lake City.)

Their first product was an exiraordinary
piece of hardware called the LDS-1, which they
said innocently stood for Line Drawing System.
(To anybody from Utah, however, LDS means
Latter-Day-Saint, and don't you forget it. Evans,
indeed. is a Mormon, but I've been told it may
have been Sutherland'e sense of humor that

The views we are talking about. now, co
sist of bright lines on a dark field, and so the
nobfects” we are talking about are called "wire-
frame™ objects-- they could cffectively be made

of welded wire. But now we do not have to chose the acronym.) However, system © and the Vecter
build them physically to see them. General and the Evans .: utierlid devices allow
you to turn things on the screen as easily as 1f
It should be pointed out that a special ad- they vere on turntables behind a pane of glass.
vantage of digital perspective calculation is that That's how you see, you see.
viewed coordinates can be read back by the com-
puter, and serve 8s new data, if you go for This fnteraction is what makes computer dis-
that sort of thing. play augur 8 new era for mankind, 1f we're lucky.

(1t's also why we use the term computer display
in this book, rather than "computer graphics,”
since people who make computers draw with pens are
also doing “computer graphics"-- a related activiey,
but not one to change the world.)

A

Basically a three-dimensional system of

this type stores the lines as coordinates in threes: @
endpoints of lines in a mythical three-dimensional UNFORTUNATELY, just to get through the basics,
space. Each point's location in the space is told there is only room to discuss stick-figure

by three numbers (example showing a house The Adage Display is isometric, meaning graphic display here. But curved surfaces

may be scen on p. )i a line in a space is that lines do not get shorter as they get farther ';:);i::ic' besiepa‘:;ed, thusmnter-
represented in the data structure by two such away or longer as they get closer. While this Y. e below, and pp. D®32-9.

points, and a code or something tying them to- is marvelously impressive, most people want

gether. real perspective; and it was this that Evans and

Sutherland set about to make available in real
time, i.e., in direct response to the viewer's
actions.

The LDS-1, weighing in at half a million
dollars or so, buckled to the PDP-10, a big

36-bit computer from DEC (see p. 40). Its
view omen mvoncans wignann. Wy, Roll
and thus could work to the higher precision M /

The computer. &% penman. draws lines y for true persp .

from 2 list stored in core memory. In & o v ) m

three-dimensional system. the basic .

:':‘_",:,ﬁ?,,‘r,x‘,"n:?;ﬂf:&: Among the exciting demonstrations that

view; the result looks you can see sitting at an LDS-1 are a map of

(ke 3 wre frame. the United States you can zoom in on, bringing
you in to a map of New Jersey, then Atlantic

Somw s sincire ____yem o Conwitea
30 codrtor o ireen coorgnat

.

The second program follower in such & City, then a specific intersection, all in one
device behaves much as it does in the 2D system, smooth continuous motion. Also a simulated
but with certain additions. Like the 2D system, landing on the flight deck of an aircraft carrier Drawing by Ruth Wetss’ BE VISION program,
it proceeds down ils own program one step at -- with you flying the airplane, so you can done at Bell Laboratories, mid-sixties.
a time. Like the 2D system. it finds in its go over it, to the side. into the drink or straight (® Walt Disney Productions.)
program the coordinates of a line to display and 8t the carrier. In all cases the ghostly ship This program represented truly curved
creates electronic signals representing its end- will move, turn and change perspective on the surfaces in its data structure, as
points. But it does not display these directly, screen as if somehow it were really there, "quadric surfaces”— that is, invol~
since these are three-dimensional coordinates. ving powers of two In the math-- and
Instead it routes these signals to what we may Several LDS-1s were sold. calculated the visible lines tangent to
call a view calculator, & particular piece of hard- the edges from the viewpoint, thus draw-
+  ware that has been primed with the angle from Meanwhile a little new firm of young guys ing the edgas. Removing the hidden
which you want to view the object. This view in Southern California, Vector General, came up parts of the curves 1s of course one of
. . N " . N the greatest problems. (From Ruth A.
lcul R and by my means with a line of terminals like the Adage line, ex- Weiss, "BE VISION.® JACH Apr 66, 194
which vary among machines, produces the view, cept that they could buckle to the 16-bit minicom- 204, 5. 201.% ’
and its signals go to the screen. puter of your choice. (In practice most of them

have been attached to PDP-11s; see p. YZ.)
Let's say we want to display a point. The

N

display’s program foliower pulls three numbers The Vector General display is isometric,

from its display list and notes the code that says and makgs its calculations in analog, like the

it's a spatial point and not the end of a line. Adage Display. It has been very a- d Evans

These three numbers slide on into the view cal- mong both universities and private corporations.

culator, already primed with the angle of rota- In addition, & highly interactive and well- Courzesy

tion; and the view calculators figgers where on designed language is available for the creation U. of Utah

the screen that point should be displayed. The of data structures representing 3D ob)gc(s. 8s

coordinates for the screen-- telling where the well as for general-purpose programming and the The rules of perspective have been under-
point goes in the desired picture-- go to the creation of whole environments. And it's free stood since the i . In olden

to individuals or companies that have Vector

General displays attached to PDP-11s. (See
How are these coordinates calculated? "Coup de GRASS." p.31.)

Well, some ial units do it i y

("in analog") and some do it symbolically ("in

digital”). The result is the same.

screen controller, and the point is brightened. times (up Hil aboat 1965) people used o do
three-dimensional view calculation by angles
relative to a three-dimensional data structure.
Then Larry Roberts at MIT noted that there was
a more appropriate mathematical method, long
moldering in obscure texts. The idea is this:

But wait., Evans and Sutherland has now
dropped the LDS-1 and given us-- no, not LDS-2,
but something called The Picture System-- also

for a ridiculous machine, but {n this case applied
affectionately) built at MIT's Electronic Systems
Laboratory in the early sixtles. This device was

# one-of-a-kind, built out of DEC circuit cards and
hooking to a bigger machine. The ESL Kludge showed
vividly how good it wae to have instantaneous view
calculation under a user's control.

improved dimension is just like the other three.
For this reason, such an sugmented system of
coordinates is called homogeneous coordinates.
Like ized milk, the i

is just stirred in with the rest, and out comes
your desired view calculation. (The formulas
are to be found in Newman and Sproull, Princi-
ples of Interactive Computer Graphics, McG
$15, your basic text on the subject.)

-
X
-
. Qf you want the equations for this, they're :::::‘ onto ":e_ 1;1;?-11, but this one works aym- 3 cusier fo program. It's easier because it be-
in the Newman and Sproull book.) celly (digitally) and in full perspective. The z comes a simple matrix multiplication, which has
price starts at eighty grand. - o lanation but is i to
z n por
Then how does the view calculator handle had ici
o line?  Same thing. Since the Picture System works out of the - mathematicians.
PDE-11 core memory, the commands it follows # SO that means that to calculate views of
The program follower pulls three numbers are 16 bits long, since that's the size of a slot three-dimensional objects, the most usual way
from its display list and notes the code that says in PDP-11 core. Bul wail. They've designed * i5 now to add that extra dimension. Instead of
it's a line, 50 it takes three more. Then the the thing to convert to 36 bils, so that coordin- having & point in space whose position is 36-24-
view coordinates of bath points are calculated ates are moved to a private store or buffer be- 24 36 (in some set of three-dimensional coordinates),
end fed to the screen controller. The screen tween the program follower and the display. s snother arbitrary number is sdded to make it,
controller now has two points on its screen-- This means the display can zoom and zip around say. 36-24-36-1
s0 it draws 8 line between them in the scene without bothering the computer. ’ '
he firat deut — R " X It seems that in the mathematics of multiple
evice of this type was, 1 think, -1} qore wsucor i i i impler that way. In-
th - K " "__ - dimensions, it comes out simple:
e so-called Kludge (pron. “Klooj computer slang ° deed, from a mathematical point of view the new
z
h

The first of these systems 1o be offered
commercially, I believe, was the "Adage Display,” sl pds, vt
made by Adsge, Inc. of Boston, which used their et
unususal Ambilog computer (see p. 43 to rotate

i Another important feat f T i At any rate the additional coordinate is
object: tl poriant feature of The Picture "
cojslc.:;s::: ;:;71 zzmih Lo:‘u:ly ;e‘u““;h“ u System: it will do, not just ordinary perspective, often referred to, incorrectly. as the "homogen-
cessories. puter but without ac- out such weird view calculations as widesngle eous coordinate.” They're all homogeneous,

LL barrel distortion, pincushion distortion and which is why it works.

similar stuff.



Defonti*s (oup de (RASS

Impudent and plucky Tom DeFanti was an assist-
ant professor at 24. This in part because he has
created one of the world's hottest 3D graphics lang-
uages, which he calls GRASS. (He says it stands for
GRAphics Symbiosis System-- alec, he says, it Turns
You On.)

Tow's GRASS language is an excellent beginner's
. .

omputer language for two reasons: first, it is eas
;y taught to beginners, and second, it is about things
of interest to beginners, i.e., pictures and graphical

manipulation on screens. (But compare the three be-
ginners' languages presented briefly on pp. 16-25.)

A prototype for the system was developed at Ohio
State, on a project directed by artist Charles Csuri.
Tom had a free hand, though, and the language design
is his; but much of the specific coding was done by
Gerry Moersdorf, and the graphics algorithms and ro-
tation were programmed by Manfred Knemeyer. Inspira-
tion was furnished by Maynard E. Sensenbrenner.

GRASS runs on the PDP-11, a splendid minicomputer
(Tom‘s is shown on p. 36} and is specifically designed
for the control of three-dimensional stick-figure dis-
plays on the Vector General display system (see p.

D 30 ). But a lot of people have wrestled with these
matters and not done as well. Let's consider:

T

1. ITS CLEAR SIMPLICITY. Tom believes computers
are for everybody: he is not a high priest bent on mak—
ing things obscure {see “Cybercrud,” p. 8}. Thus he
made his language as sensible, clear and easy to learn
as possible. Tom likes to stress the concept of "habit-
ability” (a term of W.C.Watt), meaning the coziness of a
system.

2. ITS GENERALITY. Refining and condensing the
basic ideas of a System is the hardest part of the de-
sign. DeFanti made several interesting decisions.

A. The intecnal form of the language is
ASCII code (see p. <£). In other words, you can
read programs in their final GRASS form.

B. For a three-dimensional system such
as the Vector General, the main form of data
structure is the three-dimensional object-- a
list of points and lines in space. This is the
form of data GRASS uses for most purposes.

C. In the design of such a system you
want larger 3D objects to be buildable out of
smaller ones. This implies arranging data
in tree structures (see p. 1Y}. You also
want to be able to make things do compound mo-
tions on the screen-- for example, showing an
airplane flying around on the screen with its
propellor spinning; this too implies a tree struc-
ture. There are some programmers who would use
different tree structures for both objects group-
ed together and for movements grouped together:
Tom uses one.

D. Objects shown on Tom's system can also
appear to move on complicated paths through three-
dimensional space. In Tom's system, such a path is
merely another object. It seems obvious when you
say it, yet this kind of simple generality is ex-
actly what many programmers seem to avoid. (Note:
this facility is a generalization of Baecker's p-
curve; see p.MMIS).

E. Input devices are completely arbitrary and
programmable. What happens on the screen can be con-
trolled by anything—- any variable (see p. j( ) in
the programming language. In other words, DeFanti
has decoupled the screen from any particular form of
control, allowing user programs to make the connect—
ion between controls and consequences. This means
that, using Tom's language, it is comparatively easy
to build complex custom controls for any function.
(This is discussed under "Fantics,"f p.YypSi.)

F. The language has string functions that allow
text handling. Since the language may also use con-
versational terminals, it is eminently suited for
"good-guy" interactive systems for naive users, as
described on pp. 12-13.

G. Tom's language is interpretive, like TRAC
Language (see p. 30). That means it is "slow"” in terms
of the number of machine cycles required for it to do
each operation. However, DeFanti has added a “"com-
plle” feature to the language, 50 that for long macros
{sections of program) that have to run repetitively, more
efficient compiled versions of the macros may be gene-
Tated.

1 coined the term fantics, for the art and technology of
showing things, long before I ever heard of Tom DeFanti,

and I am not about to change it just because he is now my
friend and roommate.

H. The language is extensible, meaning that the
user may create new commands in the language as programs.
These commands, however, may be used in later programs
as if they were built into the language itaelf.

I. The syatem is completely general-purpose. Many
graphics languages are not, being restricted only to
their original purpose. This is more difficult, but oh,
50 much more worthwhile.

3. ITS DEBP GENERALITY. Things should be versatile,
and able to be tied together in many different ways. This is
what we mean by “generality;" and this kind of generality can
make a system very powerful. (The term in mathematics is
“elegance.”) As is said on the other side of the book, com-
plicatedness is not generality or goodness or power, but a
sign of the designer's shallowness.

Anyway, GRASS has this kind of generality. It has a
great number of facilities, growing weekly, and they all tie
together in clear and predictable ways, without exceptions.
Rather than create special functions which cannot be tied to-
gether, Young Doctor DeFanti has chosen instead to make the
separate desirable functions part of a simple and clear lan-
guage. (A note to you elegant types: GRASS is fully recursive.
As a nice example, Dan Sandin (see p.b\ &) wrote a program to
display Peano lines that was under forty GRASS instructions
long. It is also astonishingly reversible: you can watch it
uncreate the Peano line, i ng itself

In the more usual sense, DePanti's language is not
the 'most advanced': there are more powerful D systems
than the Vector General (the LDS-1, see p.Dn}os, offers
true perspective), more elegant user-level languages
(see TRAC Language and APL, other side), true halftone
(the Watkins Box); yet his achievement on close examina-
tion is extraordinary. Never mind his age, the more eso-
teric features of his system (full recursiveness, etc.)
or the fact that he does not seem to have made one mis-
take, which is infuriating. Consider only this: TOM DE-
FANTI'S 'GRASS' LANGUAGE IS PERHAPS THE ONLY SYSTEM THAT
CAN BE TAUGHT IN A FEW HOURS TO COMPUTER-NAIVE BEGINNERS
THAT PERMITS FULL THREE-DIMENSIONAL ANTMATED INTERACTIVE
GRAPHICS WITH TREE-STRUCTURED DATA.

Tor DeFanti

THREE WAYS OF SEEWG-MOLECULES

VNG 3D COMPUTER DUSPLAF.

Tom DeFanti.

of hemoglobin molecyle.
Data structure from

Richard J.

Much of today's impetus for 3D computer
display is coming from the field of chemistry.
University chemistry departments are buying
equipment like the Evans & Sutherland LDS-1,
the Adage and the Vector General.

Why?
Because chemistry is increasingly invol-

Crystals, long folding chain molecules, minus-
cule forces acting on structures whose shape
determines the outcome. Organic molecules
that involve thousands of atoms, and whose
complex folded structure exposes only certain
key features. And so on.
Shows part

The Vector General display illustrated
here and there on these pages belongs to the
Depertment of Chemistry, University of Illinois
at Chicago Circle.

Feldmann, NIH.

Bouknight & Kelley (sce p.DmyY)

ved with complex three-dimensional structures.

M3

The bust feature of all: it's currently available.
PDP-11 owners-- even without Vector General displays--
may inquire of: Tom DePanti, Doctor of Arts Program, UICC,
Chicago IL 60680.

You may wonder how a young bronking buck like DeFanti
has managed to do such an excellent job, 5o elegantly, whers
80 many have stumbled and falled?

“1 just learn from other people's mistakes,"
cheerily. peop es," he says

“rof. DePanti
n the system,

MISCELLANY:

Coupling his system with that of Dan Sandin (p. DK )
has created the "Circle Graphics Habitat," described on p.

1 hope I'm around long encugh to write the GRASS lan-
guage manual.

(DeFanti's GRASS is an ideal lan uage for something like
the 3D Thinkertoy, described on pP"S?. However, it doesn't
have any provision for the storage of large complex data
structures, so the hard part would actually be working out an
adequate storage data structure and storage macros within
GRASS's use of the DEC file system.)

SCREEN CONTROLS

The great thing about CRT displays is that they can be
used to control things umnigulitiun of pictures Instead
of moving buttons or levers, you can seize parts of the pic-
ture with the light-pen and move some part of the picture.
The computer, sensing the choice or adjustment you have made,
can then perform whatever operations you have directsd.

Some samples:

VALYE
CoNTRoy
1005
Aind
on Cdp T design
* [ b pedir]

 The design of screen controls—- easy-to-use, clear and
simple controls for everything-- is one of the frontiers of
computex graphics. (See “Fantics,” p. ) Y§5N)

DIMENSIONAL FLIP

3D scopes are about the best we've got-- so what do
we do about multidimensional phenomena?

One very good solution is to show a selection of three
dimensions at a time, and provide for easy "flip" from one
dimension to another-- so that instead of looking at some-
thing on demensions A, B and C you are looking at it on di-
mensions A, B and X.

For example, suppose you're a sociologist looking at
measurements of various traits among a group of people.
It's a cloud of dots in three dimensions-- whatever three
dimensions you're looking at. Some could be: age, height,
weight, sex, ethnic background, premarital experience, ed-
ucation... etc.

You view this cloud of dots, say, according to age,
weidht and ethnic background. That means you can rotate it
around and see how many people in the group are what.

Using dimensional flip, however, you can change the
view as follows: rotate the box-frame till it becomes a
square to your eye. Then you hit the control that makes
the unseen dimension “flip" to another dimension that in-
terests you. The cloud still looks the same-— until you
rotate it, and the third dimension is now "premarital ex-
perience.” So you can quickly get a view of how popula-
tions are really divided up. (Note to sociologists: this
same operation, with stretching and clipping, provides a
visual technique for "partialing” operations of the
Lazarsfeld type.)

— —
|
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THE TWISTED SMILE

You can make a character change expression on a 3D
scope by making his mouth a twisted wire that can be
rotated between "frown" and "smile” positions. The
trick is the shape of the wire.

Con yov Sl
fle Thedmburond

NOW GUESS WHAT: DeFanti's GRASS language is the best lan-
guage I know of for doing all the above things.

8l
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Computer 3D halftome systems are now avallable to moviemakers

from a variety of sources.
vhen compared with norma

It tends to

not to be mo bad.

SALES OF MACHINES.

LYy

Computer Image Corporation, Denver,
for sale. See p. DM 39.

Fvans and Sutherland Computer Corpo
offers the Watkins Box, a rea
using the Watkins Method (see
also Gouraud pseudo-curved sh
It costs about $500,000 and o
large computer; see p. 40).

FIRST ARTICLE
General idea of 3-D halftone.

Polygon Systems.

halftone image
synthesis

by Theodor H. Nelson
The Nelson Organization

To most people in the computer field, “computer
graphics”™ means line drawing—systems and programs
for mapmaking, pipe layout, automobile and aircraft
design, or any other activity where a diagram may
help. Using line-drawing programs and cquipment.
designers may create line drawings on fast-responding
graphic screens, reworking their ideas untdl satisfied;
the system then disgorges polished drawings and speci-
fications for the designer's real intent. something else
that is 10 be made or done. But it is possible for a
picture itself—instructive, interesting or pretty—to be
the goal. In that case we will often want pictures that
ook like things nstead of wires. A picture that is not
all black and white we calt “halftone.”

With much secrecy and a slow start, computer
halftonc systems are mow bring built all over. The
methods arc extremely differcnt from one another;
only the outpuis arc similar. Some exist in software,
some have already been buill into special hardware,

Computer graphics the ordinary way
The computer. as penman, draws lines
from a st stored 1n core memory. In 8
three-dimensional system, the basic

list of 3.0 coardinates is converted
10 2 hist representing a particular
view: the result looks

like 3 wire frame.

1 Hollywood production expenses, il turas

(FIONE IMAGE SYSTEMS. seunncas,

A Series of Review Articles for
Computer Decisions Magazine.

cost & lot of money, but

Computer Viauals,
than G systen,
More expensive:
dollars per minute.

offers various systens

ration, Salt Lake City,
l-time display device
next page) and offering
ading (see p. DM 37).
ttaches to a PDP-10

These systems have many potential uses for visualiza-
tion, animation and new kinds of photography, in
ant, scholarship. motion pictures and TV: for visual-
izing worlds lost and mmapined. cquipment yet unbuilt,
the respomsiveness of aircraft, Jt may not be long
until movicmakers can buy different brands of picture
synthesizer, just as musicans choose today ameng
Mooy, Buchla and ARP music synthesizers. Bul none
is in production yet. This is an atiempt (o review the
coming apparatuses of apparition

Not only is the field of halfione one of the most
exciting in computing; it is also one of the nuttiest and
most secretive. For instance, at one time a firm that
was supposedly marketing its halffone system declared
the present author persona non graia and not to be
communicated with in any way, though information
was frecly available to others. “I don’t think it's
necessarily paranoia,” says Rod Rougelot of General
Electric. "A lot of guys staried about the same time,
and proceeded in a heads-down manner.” It ok u
special kind of initiative 10 head off in that direction
with no external provocalion. “All those heavy cats

(20.25 40)

P

Seatisl data steurtore
'n 3D coordinates

system,
the film was to ex
function. Rather than
stand how the sections
80 on, For exposition

These are from a be

Sequence of Ines
.

Convected lo
Tolculaton  screen coordinates.

COMPUTER DECISIONS

General Electric will make movies end videotapes for you with

use di
would

General Electric, Syracuse,

Building 3,

Dolphin Productions, NYC,
but their president, Allen Stanley,
everything.

Computer Image Corp., Denver and Hollywood,
on thelr machines.
to back film-makers,
president,

computer.

Charles P, Venus, General Blectric Co.,
Syracuse NY 13201, 315/456-3552,
in detatl because harder to reach than these others.)
Inc., Elmeford, NY.

Nat C. Myers, president.

Gery Warkems, L. uf Utah

from ARPA and MIT were saying in the sixties T could
never do 2 Mickey Mouse,”™ says Lee Harrison 1y of
Computer Image. “But I'm not that kind of rescarcher.
T talk to the Lord.”

The systems' stories are as different as the systems
themselves. General Electric’s system grew out of
cockpit displays for blind flying. The system of Penn-
sylvania Rescarch Associates began with terrain and
radar modelling. The system of MGl (Mathematical
Applications Group, Inc.) began with the study of
radiation hazards in batticficld machinery. Two system
familics, that of Computer Image Inc. and my own
Fantasm, were designed from the beginning for movie-
making, especially “special effects” and puppeteering.
The most poignant talc may be that of Lee Harrison,
whose struggling family was warmed through cold
winters by the tubes of their analog computer.
Halftones in two dimensions

Two-dimensional computer halftonc is not new.

Halftone pictures converted from photographs have
often been printed out on line printers, cither for fun

MAY 1971

their pictorial synthesls
autiful (really beauciful) film they did for NASA,
plain to everybody how a proposed space laboratory would be built and would

agrams, they enscted it in the CE system, so viewers could under~
be delivered and fit together, how the sntennas would unfold and

The point of

of that kind, nothing beats this kind of enactment.

offers three-dimensional scene
synthesis like that at the bottom of this page.
job fs custom.
running on a smallis
after your data structures are all {n,
1ittle as hundreds of dollars per minute
thousands).

It'a done on videotape through programs
Production costs,
could run as
(rather than

(Given

Offer more detail
and go straight to film without video.
probable costs run in the thousands of
Again, every job is cuatom.

has several Computer Image machines,
is interested in

also offers services
On occasion they have been willing

reportedly on a 50-50 basis.
Lee Marrison IIL, is a swell fella.

Author's note. These erticles were
written for Computer Decisions magazine, and
reflect the results of a lot of phone calls they
paid for. The first of these articles waa pub-
lished in 1871. The others have not been
previously published, as the editore and I
were never able to get together on quite what
they wanted.

Every

This is, to my knowledge, the only
existing collection and summary of computer
half-tone systems to date, and in some cases
the articles reveal more about the systems
than has been published anywhere. Sur-
prisingly, even two years later they do not
seem out of date.

However, due to the editorial style of
Computer Decisions, and my own, this hes all
come out extremely condensed, and phrased
in breezy and humorous ways not ordinarily
considered acceptable for serious technical
reviews. The hope is that they will supply
orientation to the browser, deeper insights to
the technically-minded, and further directions
for them as wants to pursue.

Their

My thanks to the publishers of Computer
Decisions and its editor, Robert C. Haavind,
for their encouragement. phone money and
permission to reprint this.

There are more ways than one

to produce shaded pictures with computerg,
Here are the methods

of the ‘polygon school.’

(nudes often turn up at big installations), or in con-
fection with some scientific problem, such as analyzing
chromosomes. Kenneth C. Knowlion, 3t Bell Labora-
tories, has executed some well-known pholo conver-
sions making pictures into huge grids of tiny whimsical
symbols having different grey-values.

Various other systems have allowed users to create
their own original 2-D pictures. But the natural temp-
tation is to want the computer really to make pictures.
Why not have the computer produce a photographic
picture directly from the 3-D representation of objects?
Computers don't do this by nature, any more than
they do anything else by nature, so how it may be
done by computer is very interesting. The problem is
also interesting because of its intuitive nature. Visions
of scenes in space are around us constantly, and we
intuitively understand the geometry of outlines and
light. As 3-D work progresses large problems are being
overcome. The famed “hidden line problem,” for ex-
ample, was misleadingly couched, since the problem
is not finding what lincs arc hidden, but what surfaces
are in front!

3-D halftone system
Today's new procedures can use the
same data to make a realistic shaded
or halftone picture. The visible parts

of the objects are ascertained by
programs_or special hardware.

using the same 3-D coordinates as in
the ordinary systems. These visible

rts are then shaded according

to the appropriate color information
The series of shading:points makes the
picture on an output device.

A hitng
| Bt o0 3 surtace.

“what color 13 0

Spatiat 45. strocture
'n 3D cdordmaies




We must draw on this understanding of scencs to
figure out how o make pictures, for there is no
emathematically clegant or preferable approach. Scenes
are geometrically nch. and thus many differcat tech-
niques may be used to extract pictures from them.
These techaiques may look st planar structurcs, spatial
interconnections, relative edges of interscctions or
anyihing elsc you can define and process. | prefer to
think of computce halfione as ke trick photography
of the kind done in Hollywood: a varicty of tech-
niques can be combined in various ways. As in trick
photography. the number of touches and cnhance-
ments that you 8dd generally determines how good
it will ook, regardless of what system you begin with.

The simplest systems are those that depict objects
made of polygoms—that is, plancs with straight edges.
We will discuss such systems in the prescnt installment.

The wild polygon yomder

At least two companies are building image systems
that will behave and respond like onrushing reality,
Such a system, hooked to cockpit-like controls, can
show a trainee pilot the delicate and precipitous tesults
of what he does. Realtic action, rather than surface
detail, is crucial,

The techniques of action polygon halfione were
ariginally devcloped by General Electric. of Syracuse,
N.Y.. and arc now also under development at Link
Diviston of Singer Company (makers of the beloved
pilot trainer and its progeny). Basically such systems
operale upon the scan-lines that crisscross 3 television
screen, switching the color of the running scan as it
crosses from polygon to polygon.

The action polygon school—GE and Link—takes
a curious but cffective approach to halftone TV: their
environments™ are composed entirely of convex objects
made entirely of convex polygons. To use only convex
objects (no dents) means that one object may be in
front of another or vice versa, but never both. (An
object with apparent indentations, such as an airplane.
has o be made out of a group of convex abjects flying
together.) To use only convex polygons (notchiess)
makes it easy for the system 10 decide. at a given
instant, whether the scan is crossing the polygon or not.

Instantaneous enactment. halftone amimation
gves a sense of really being there. (Rod Rougelot,
General Electnic)

This work cvolved in part from GE's work in the
fifues with a “groundd planc simulator,” & system that
would show a correct representation of the ground's
position, dipping and rotating, to the pilot of an air-
craft in fog or night In 1963 the General Electric
group, under Rod Rougelol, worked oul for Nasa the
design of an “cavironment simulator”-~a device that
would simulate the appearance and performance of
any equipment. This is now called the “old NAsA sys-
tem.” It permitted the user—scated before a color TV
sercen—to work controls for an imaginary aircraft or
spacecralt, and see roughly what the pilot of the craft
would sce, flying in real time through o breathtaking
color scene. Films made on this machine have been
stwnning, Lmaginary citics, roller coasters and aerial
dogfights are among the visions that can be presented.

General Electric’s old Nasa method is (airly weird
if not mischievous. The earlier “ground planc simu-
lator” had shown an cdge (the horizon) digitally dis-
played on a crt: the system was extcnded to many
edges, and-the logical analysis of areas between them.

The scenc was represenicd by a collection of edge
boxes. physically jumpered inio a collection of facet
boxes. Each edge box and facet box was loaded with
centain numerical and logic values. representing edges
and fgeets in the scene. which could change between
frames as required by the action.

10 the preprocess for cach frame the old Nasa sys-
tem used a specially built digital computer, the “vec-
tor calculator.” This performed at greal speed the
three-pant vector calculations necessary to determine
cluding the positions and slants
individual cdge generator, loaded
with its own edge position, constantly reportcd whether
the running scan of the picture was to the left or right
of its own edge. It dutifully guarded this edge from
border 1o border of the picture.

Ol NASA" method: Each edge box constantly
reports which side of its edge the scan is on;
sach facet box sums the edge reports to sense
whan the 3can 13 crossing it

The cdge-box reports summed into the facet boses,
esch of which was set 1o respond to a particular
combination of left-right. above-below reports. At the
instant all the facet's cdge boxes replicd in the proper
prest combination, the facet box signafled that ity
own facet was heing cromed by the san-line. When
more than one facet-box responded, the one nearest
the viewpoint had its color gated to the wreen.

Now Rougelot's group is replacing the old Nasa
system by n new Naxa sysiem, which works on entirely
different principles, but keeps the vector calculator
The old one could show scenes with up to 240 edges:
the new Nasa system will at feast double that. GE's new
method is already operational on smaller research fa-
cilities. They don't tell what it is, but hasically it in-
volves sorting by distance. Supposedly the sort method
is good enough to make the old edge boxes obsolete

The Link group claims competitive performance for
their system, which will go lo black-and-white thou-
sand-linc TV. They say their system is different, better,
and secret.

Campus of Fooled U. (GE)

Wylie-Romney: shoot the works

The Wylic-Romney method, disclosed in 1967, was
the first gencrally publicized procedure for making
halftone pictures. Indecd, the 1967 publication sig-
nalled the explosion of the University of Utah into
the forefront of computing research.

The Wylic-Romney method was actually the joint
work of Chris Wylic, Gordon Romney. David C. Evans
and Alan Erdahl; but much of the impetus for its
development came from Evans, chairman of computer
scicnces at Utah, who had long suspected the possibil-
ity of 3-D halftone synthesis.

Halftone for art’s sake now the arlist can create
worlds and photograph them. (Gordon Romney,
Utah)

(Note: more output by
various Utah systems
appear on following pages.)

“The Wylie-Romncy method is this: for cach picture-
point desired in the final picture, shoot a scarching
ray through the scenc at a corresponding angle. Find
where this searching ray hits every surface in its way

Since the locations in space of these hit-points are
casily calculated, figure their distances from the vantage
point. The ncarcst of the intersections is the visible
onc. Look up the color of that surface and shade the
output point accordingly.

This may sound inefficient, but it is comparatively
easy to ascertain all the piercing-points, since the sur-
faces 1o be hit in a given scanning row can be largely
predicted from the previous row.

John Wamnock's method, also from Utah, is unre-
lated to the other methods, but has qualitics mathe-
maticians like, as well as a certain whimsy.

Consider a square in the picture area. (AL the start
consider the whole picture area.) Now then. Test
whether the present square is entirely filled with one
color. 1f 0, output a corresponding square all of that
color. If the present square is not all one color, divide
it into four smalicr squares. Take another square and
g0 back to Now then. End the process when each of
the squares in the broken-down picture has been
completely filled with one color—or the unsatisficd
squares are 100 small 1o care about.

T
]

Warnock's dicing method: What can't be made all
one color 15 redivided till its pieces can be.

BMBR

Movie sts, TV eftects: computer halftone 1
eady to competa. (Gary Watkins, LHah)

The method of Gary Watkins is the result of 2
profound search at the University of Utab for the
method—a polygon technique fast cnough for real-
time enactment, but cheaper than the GE-type systems
and not subject to the convexity restrictions. They seem
to have found it.

ach widco scan of the scene results in 3 “slice™
through surfaces in the scene. The two nearest surfaces
arc continuowsly compared 10 see which is closer, as
if by two rulers. The instant a new surface becomes the
ocarcr onc, the system makes it the visible one. The
nearest surface always shows, down 1o the precise
instant two surfaces cross.

Watkins method: A new nearest surface Is
instantly sensed through continuous comparison
of the closest two.

NOW AVAILABLE! Machine running Watkine

technique, the Watkins Boz, allows
you to view imaginary objects in

color and manipulate them in real time.
See top of preceding page.

Shading: Last of the great fadge-functions
Suppose that we have some data structure represent-
ing a threc-dimensional object, and a halftone method
to search out its visible surfaces. How do we shade the
output points? What do we take into account: how
combine the basic greys or colors, how blend them
with computations of surface angle, distances from the
vantage point, or anything clse we can think of?

The answer: any way at all. The combining function
is an aesthetic choice. There are not many arcas left
where you can make up a mathematical hodge-podge
and get pleasing or interesting results. Computer half-
tone is a flelicitous cxception: you can augment by
adding or multiplying, diminish by subtracting or divid-
ing, and yet always come up with an image resembling
something. Anyome who has worked in a darkroom
will recognize that this is like enlarging: playing with
parameters won't obliterate the picture.

There are purists who insist that halftone coloration
should exactly follow the formulas that simulate the
behavior of real light. For some purposes, like pilot
training, this may often beArue. But insisting on mathe-
matical accuracy as a general principle is like insising
on ultra-high lity—an aesthetic judgment couched
as a mechanical imperative.

Until now the output hardwarc was not really ready
for halftone. Five years ago a compuler could usually
create halftone pictures only on a linc panter or a
4020 microfilm plotier. Today there are many differcnt
photographic printers, going 1o al) sizes of fiim and
paper; onc cven uses a laser. There arc various display
terminals permitting grey-scale and color halftone on

'V screens.

The age of computer wmage synthesis has begun.
Polygon systems arc fast and simple. and will come
o be used in our daily lives for such diverse purposes
as molecule study, the memorization of delivery roules,
and visualization of every kind of layout and design.
They will be fundamenwl to our new world of
computer display. 8]

COMPUTER DECISIONS

T
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SECOND ARTICLE.

Surface patterns.
Curvature.

Shadow .

THE PLOT SO FAR.

Various computer methods now make it
possible to create artificial photographs of
three-dimensional objects or scenes represented E O E l
in the computer's storage. This is done by SHA
coloring or shading points in an output picture
like the points in the scene that can be sighted
through them from the vantage point. What
the methods really boil down to, though, are
searching processes in the data representation
of the three-dimensional scene.

In an earlier article we have considered
some of the techniques being used to depict
simple scenes-- those made up of polygons.

Now we turn to more elaborate scenes which add
shadows, surface patterns and curvature.

One of the most interesting things about VARIOUS NEW TECHNIQUES PERMIT US TO ADD CURVES,
this branch of computer graphics-- already seen SHADOWS AND SURFACE PATTERNS
in the polygon methods discussed earlier-- is TO COMPUTER-GENERATED HALFTONE PICTURES
the variety of techniques that can be employed.
Moreover, these methods, for all their sophisti-
cation, can usually be intuitively understood
as thought they were operations performed on
objects in space. The same continues to be true
for the more complex systems. ENHANCED POLYGON SYSTEMS

In the methods discussed so far, we looked
at several computer techniques for photograph-
ically depicting scenes and objects made up of
polygons-- planar facets-- in a represented
three-dimensional scene. Imaginary houses of
cerds, cardboard airplanes and triangular scen-
ery take on a compelling vividness when depicted
by the computer. And for visualizing such
things as architectural arrangements, such
gystems promise to be of increasing practical
value.

Those of us interested in the artistic
aspects of computer halftone images want more.
This article looks at some ways to add the
appearance of curvature and surface pattern
to computer-synthesized images.

MAGMUSKI'S CONSTRUCTIONS OF REPEATED PATTERHNS

(different perspective calculations)

\//V\/
/0

Basic triangle pattern... is stitched together
in adjacent positions
at approprlate angles.

MAGNUSKI'S PATTERNED CONSTRUCTIONS

A number of contributions have been made
by individuals working alone. For instance,
Henry Magnuski, at M.I.T., created a program
that repeatedly positions patterned facets in
8pace to make large constructions,

This program did not calculate "true"
shadow, basing its shading partly on angle of
surfaces. Neither does it show true curves.
Yet it shows the impressive degree to which
such effects may be approximated. The result-
ing beach ball picture is reminiscent of Moorish
architecture.

5b

BOUKNIGHT AND KELLEY:
PICKING THROUGH A CAT'S CRADLE

The method of Bouknight and Kelley, at
the University of Illinots, permits the addition
of shadow to polygon pictures. Their method
uses an intricate system of scanning sweeps
across the scene, analyzing the successive edge-
crossings. For each output line, a list of the
edges in the scene is ordered according to which
will be next encountered. To make a specific
output line of shaded points, we step through
successive positions of the scan-line, until an
an edge is crossed. With each edge we cross,
we enter or leave at least one facet. Of all
the current facets we are in after a given edge-
crossing, the system finds out the nearest one,
the visible one, by compsaring distances. The
coloration of this facet is then fed out to the
picture, until the next edge-crossing.

Bouknight and Kelley expand their method
to show shadows by an additional step. They
create a new list of edges to be encountered,
this one relative to scans from the light source.
Then, during the regular output picture scan,
they look to this latter data to see about shadow. !
As soon as they know two consecutive edges
of a visible object in the picture, they are able
to search the shadow-edge list to see if any
shadow-edges impinge between them. The final
list of edges-- visible facet edges and shadow
edges-- goes to the picture output device.

BOUKNIGHT-KELLEY METHOD

Consider the series of edges whose
projections cross the current scan-line.
Each time the scan-line crosses an edge,
find out what facets are currently pierced
by a sight-line from the viewpoint. The
nearest of these facets is the visible one.

To add shadow, use an extra list of
the scene's edges relative to the light
rather than the camera. Between viewed
edges, check for shadow-edges as well.




DON LEE FILLS IN THE GAPS

Don Lee, at the University of illinois,
produced his fine-toned pictures of spheres in
1966 simply because someone bet him a quarter
he couldn't program the method he'd suggested
in twenty-four hours. He almost made it. He
made his pictures of spheres and polygons by
calculating the boundaries, then checking for
overlap and filling in with greys according to
viewing angle. His program works only in
special cases, but is interesting for its historical
position; it was one of the earliest half-tone
curvature systems.

HAVE A BALL WITH DON LEE.

Then fills in
curvaceous
shading.

His program first works out
the general outlines.

Dm3s

SIMPLEX CURVATURE SYSTEMS: MAHL & MAGI

A fundamental type of system we may call
the "simplex" system was exemplified in the
previous article by the Wylie-Romney program.
A simplex technique simply projects simulated
rays toward the scene from the vantage point
till they hit the represented objects, and fills
corresponding positions on the output picture
with the colors encountered on the front surfaces
of objects in the scene.

The same principle extends naturally to
scenes with curved and otherwise embellished
objects.

Robert Mahl, at the University of Utah,
has recently reported his results with simplex
methods using quadric surfaces-- those curved
surfaces generated by mathematical powers of
two. His pictures-- like the cup and saucer
shown here-- have a pleasing 1920s Bauhaus-
like quality.

One problem with this method is that
computational complexity increases rapidly as
the scenes grow more complex; the more surfaces
and piercing-points, the more time-consuming
(and expensive) it becomes to make the picture.

MAHL'S SIMPLEX METHOD

I g

e
Shapes repre *’“fh(

Calculate all intersections of sighting ray
with objects in scene; calculate which
Voot is nearer; shade it according to angle.

tb
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It seems, however, that Mahl's work may
only be & rediscovery of what one organization
worked out earlier and is being secretive about.
A firm delightfully called MAGI (Mathematical
Applications Group, Inc.) of Elmsford, N.Y.,
has extended the same idea more elaborately.
They happened into the halftone game through
a military contract.

MAGI's system, now thoroughly developed
under Robert Goldstein, began in 1965 in a study
of radiation hazards in battlefield equipment.
They wrote a program to simulate paths of radia-
tion, say, that might reach a tank driver under
varous disagreeable circumstances. Having
written a program that would ascertain the sus-
ceptibility to radiation of battlefield machinery, -
they noted that the same program could be
adapted to making photographs. The progam
simulated radiation; light is radiation; ipso
facto, pictures. Substantially the same program
would make photograph-like images, by treating
the objects as opaque, and reflecting different
shades according to color and angle of view,

The resulting system makes nice pictures
of objects composed of planes and quadric sur-
faces; and includes. as will be seen from the
racing car and chair, colored surface designs,
shadows and spectral reflections, Not only does
MAGI's software for this process produce deli-
cately shaded pictures; if the virtual picture-
plane is moved until it intersects the subject,
it produces a cross-section.

MAGI runs this program remotely in
Fortran on a big computer-- but they have their
own minicomputer setup for photographing the
results as color movies, They now offer use of
this system commercially for making movies or
stills.

e

Prancta,

SYNTHEVISION SETUP uses remote time-sharing computer,
running big secret Fortran program and containing
entire data structure of three-dimensional scenes.
Minicomputer photographic setup is on premises at
Computer Visuals, Inc., MAGL subsidiary marketing

the Synthevision service.

Local setup uees llova minicomputer controlling both
CRT display and camera. Informed guess would sug-
gest that time-sharing system does not send all
successive points of ocutput line, but difference
and transition values; Nova program would then {n-
terpolate gradations in relatively quier sections
of the scan-line.

MAGI's precise system is secret. However, the only
real questions boil down to: forms of surface rep-
resentation; systems of scene sorting; and method
An early MAGL character. of scene scanning to produce output scan.
Note rhat one of the wost impressive things about
MAGI work, at least for sophisticates, is the de-
gree of artistic control that seems to have been
realized in their input and revision systems. It
seems they offer excellent control over motion and
color, and, of course, revision of the action in
a scene till the maker 1is satisfled.

S:L Popular Science, I think it was, had a spread on
Synthevision in fall of 73.
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MAGI program was originally developed
for study of radiation hazards inside
military armor; the pseudo-photographic
techniques were a side effect of the
approach chosen. Who know: , these
tanks may be the ones studied.

MAGI techniques were used to study
alternative ways of lighting mines.

Enlargement from MAGI film. I hope

the reproduction shows the concentric
rings, called Mach bands, that divide
areas of shading; Knowlton and Harmon
(citation p. DM 10) advise on pseudo-
random techniques for correcting this.

ROUNDUP

These have been some of the highlights
of the halftone game to date. The methods des-
cribed so far are mainly software-oriented, and
for the most part work most efficiently as pro-
grams. In the next article we will look at some
outlandish new forms of equipment, under con-
struction or prop. . for i p! i
of 3-D halftone pictures.




THIRD ARTICLE.

SPECIAL EQUIPMENT IS NOW BEING BUILT
FOR MAKING "REALISTIC" HALFTONE
PICTURES BY COMPUTER. THIS ARTICLE
COVERS SOME OF THE MORE UNUSUAL
HALFTONE HARDWARE SYSTEMS NOW IN
EXISTENCE OR BEING PLANNED.

ARDENING
gr Tbae AETISTRIES

HARY TIMES ACOMIN'.

In two previous articles we have summar-
ized some of the important basic techniques in
computer halftone-- the artificial construction by
computer of photographic pictures of 3-D scenes,
scenes which are represented within the computer
as colored or shaded surfaces placed in a coor-
dinate system of three dimensions.

"HQ(C

1 suggested this cover

for this article. The
folks at Computer Decisions
reacted with puzzlement

if not dismay. "This cover
doesn't have practical
applications for the

average user,” I think
someone said,

GOURAUD'S TWIST adds the appearance of
curvature to a faceted object shown opaquely
by the Watkins method (described in first
article).

Instead of shading each point within a facet
with the same color, interpolate between the
vertex-colors according to how far down the
edges you've gotten. Note that the jagged
edges are retained.

Specialized hardware systems.
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Results of Gouraud's swell smoothing technique. Mme, Gouraud posed

for the data structure on the left, a system of interconnected .flat polygons.
The Gouraud process (see box below) created the smooth-looking face
from it by an extremely simple process. (Note that the power of the
technique is in the use of a simple polygon data structure, rather than
the more difficult truly-curved surfaces used, e.g., by MAGI.)

(Note also that the edges remain jagged.)

The techniques we have looked at were
all intuitively "spatial" in character, having to
do with the analysis of sight-lines and relative
edge positions, and suited to implementation in
computer software. Now we turn to some more
advanced and peculiar techniques and equipment
intended to make 3-D computer halftone faster
to use, or more realistic, or easier to work with,
or cheaper. These systems represent a coming
generation of-halftone hardware.
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THE WATKINS BOX

The University of Utah is now building
what wil be for some time the world's most
spectacular interactive computer display, the
Watkins Box. This device, interfacing between
a computer and a television screen, will carry
out the Watkins algorithm (described in the
first article of this series) in real time: ripping
through a predigested list of facet information,
the Watkins Box will create on the screen an
image of an opaque object which the user can
rotate or see manipulated by program.

The Watkins Box can operate in two modes:
normal mode, in which the object appears faceted,
and Goursud mode, in which it appears to be
curved over (see masks, nearby).

The Gouraud algorithm, developed by a
graduate student of that name, is a ridiculously
simple technique which marries perfectly to the
Watkins method. Instead of shading the facets
uniformly, this technique calculates a shade of
gray for each point. In effect the method inter-
polates the shade of the point from those around
it, across facet boundaries. In actual proced-
ure, the Gouraud method shades a point by
linear interpolation between two edge-colors:
the color of the last edge and the next edge to
be encountered on the present scan-line.

(These shades are in turn found by linear inter-
polation between their endpoints.)

It will be noted that Gouraud's method
does not curve the edges. But considering its
simplicity as a small addition to the Watkins box,
that's no great sacrifice.

Naturally, the Watkins Box will not reach
the private home for several years; current
likely price is in six figures. But that's now.

GOURKRUD'S SPECIAL TWIST™

th
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PRA’S WORLD-VIEW

Roger Boyell, of Pennaylvania Research
Associates. Philadelphia, likes 1o refer to the
company's main interest as "modelling the phys-
jcal world." Thus he and his associates have
developed sysiems for cartography, landscape
modelling, pipe design. and simulation of com-
plex radar systems.

A radar simulstor they are putting to-
gether for the Navy will show the reaults of any
possible radar system moving over any possible
terrain. A pilol or navigator trainee, in a sim-
mulsted cockpit, will see the mission’s changing
radar picture ss he changes the planc’s course
or the radar's tuning. The radar picture, sp-
pearing on & screen and changing in real time.
will look just the way the radar would look on
» real mission-- flying in perapective among
mountains or valleys, high or low. at any bear-
ing and specd. and viewed through any type of
radar.

Boyell's approach is to treat each compo-
nent of the pictorial/radar simulation as a
separate problem. to be handled in different
ways. and blended in a final buffer. & core
memory which is read out to lelevision. Scpa-
rate mechanisms supply components of shadow.
specular fon. © and i
effects. The core buffer continuously refreshes
the scanned CRT display.

Boyell has put the same techniques to
work making simulated halftone pictures of the
moon (see cut). Both the radar and moon sys-
tems use the same type of halftone image synthe-
sis. even though superficially they seem quite
different. But radar is radiation, just like light.
and Boyell's techniques of (hree-dimensional
modelling snd search apply equally well to de-
piction by refiected visible light-- i.e., half-
tone images.

Boveur s werrreom .
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core-mer - i a TV inage conscantly
being ro. tike the Knowlton-Schwartz
setup: - i DM24, top Schwartz
pleture) .nc anven iadividual features one-
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An outfit called UUMRRO, fn Washinnc.r,
they have a real-time interactiwv .
that will keock several people v.-
ballpark-- especially the GL har:

the Evane and Sutherland Wacktns & . . .t

The HUMRRO system (s {ntended to Ro ou
to color screens (modified Sony Trinitrons)
with shaded pol ygon halfcone, offering
pseudo-curved shading llke Gouraud's (see
earlier).

The techniques were vorked out by Ron
Swallow, and they’re not telfing about how
they vork. It is clalmed, however, that th
real-time picture generator handles scenes
with 16,000 edges, and that this vill cost
$150,000 and service 16 (or was it 64) user
terminals simultancously.

It may have been a bad phone connectio
or this may be what they're really claining
Obviously it'll be really great Lf it turas
out to be real.

Evidently they have in mind the use of
such high-performance scopes for teaching,
lowing students to explove intricate three-
dimensional scenes or objecta., Terrific.

(Yote: compare the claim of 16,000 edg
on a $150,000 system with cthe 2000 (?) edg
alloved by the old HASA system built by GE,
or the Watkins Box-- [ don't know how nan

edpes-- at $500,000 from Nvans and Sutherla:
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THE SHAPE OF THINGS TO COME

if these systems sound far-fetched. or only
for theoretical investigtation. consider thia: the
Air Force is now letiing contracts for an ad-
vanced flight-training simulator that is a small
boy's dream. To be situsted in Dry Lake.
Arizona, the simulator will have the most real-
istic cockpits ever bullt: the entire mockup will
turn and tilt in response to the user, and the
seats will even awell and deflate. to simulate
scceleration and welghtlessness. The cockpits
alone. without the visual display screens, will
cost ten million dollars h.

But the visual syateme-- ah. The pilot-
user will look out into an artificial world, among
whose mountains and mesdows and clouds he
will Ny in resl time. Six CRTa, arranged as
parts of a dodecahedron In an entire visual
surround. will show him the changing terrsin
and flying environment. Each of these CRTs
will be driven by & real-time perspective
halftone simulator. with all displays spliced to-
gether and driven by a master simulator res-
ponding to hia actions. Who will build them is
not yet decided; they could be Warnock or GE
boxes.

The sheer joy of such & system will be
hard 1o beat. But no doubt others wiil be on
the way-- perhaps at the amusemecnt-park level.

AR FORCE

The new pilot trafner will not onlv suing
and dip In response to the controls; on
six piant CRTs, with optlcs in fronct that
focus the eye on {nfinity and comnected
at the seams, the pilot will see a res-
ponding perspective simulation of the
world he is flying through, planes he ia
dogfighting with, and who knowe-- witches?
Superman?

NELSON'S FANTASM?
A T OF Bosey?

[ don’t expect you to belicve this. because
not even my patent attorney does, but the system
I call Fantasm is intended to make pictures that
pass the Turing-test: you won't be able (o tell
them from real photographs. Fantasm is inten-
ded to allow the user to make realistic, Hierony
mus Bosch-like photographs and movies, with
real-looking people (and scenery, imaginsry
characters, monsters, etc.) in Scenes of arbi-
trary complexity. It is expected that 1975 e
nomics will make its construction feasible.

Fantesm I originally conceived as & method
of making realistic photographs and movies, not
knowing at the time that this was impossible,
but feeling it could be done somehow if the
problem were broken down sufficiently. At
times it was not clear which of us would be
broken down first, 1 or it.

It occurred to me sometime in 1960-1 that

mputer . Y -ty pe ing
methods would be feasible. After some thought
1 realized that pseudo-photography would be
possible, and dropped the cartooning idea. The
strange behavior of people whom 1 told sbout
this led me to increasing secrecy .

The general goal was 10 meke & system
thst could do realistic movies without scenery

or sctors, snd make pictures indistinguishable
from real photographs of real scenery and
actors. ("What do you mean, indistinguishable
from photographs?" people keep asking. What
do they mean what do | mean?) The surfaces
sre to be put in by "sculptors.” animated by
"puppeteera,” and photographed by & “director,”
The objective is for moviemaking 1o be under
the utter imaginative control of the crestive user.

I am indebted to Frof. Charles Strauss
for the formalization of my emoothing-
Sunction,

1
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FANTASM AT (ST PAETHLLY REVEALED,

at least to cercain readers.

A scene of arbitrary curvature and topology
in a system of holding registers; the surf
(through D-to-A converters and an array parallel
ator) to {nterrogating circultry which steers an

around the represented surfaces. Operation is empirical.
has partitfon logic alloving simultaneous queries of various sub-

surfsces,
through array.
ere analog and continuous,
visibilicy 'umbrellas’

The

Fant

Feedback steering circuitry sllows multiple lo
Steering aignal and returnad surface paramater
Liat techniques manage shadow and
(surfaces of occulted volumes or umbram).

work undervay.

Scene Machind@P, the representation and
array, 1s one chip repeated in a carpet.
permits the required digital storage of sbout
face section plus anslog rircultry and awitching logic.

is represented
ce is presented

function gener-
inquiring signal

Array

ch

Large-scale integrattion
500 bits per sur~
Patent

SUMMARY: outlines handled by Perimeter Parameter Occultation

Chasing,

fill-in by Bullet S

by list-proccasing techniques,

rch, animatfon continuity mansgement

The system could come In & number of dif-
forent versions. One of these involves a large
array of LS| computing modules (the
Scene Machine) to be guided by special hardware
under an unusual monitor running on & general-
purpose computer. The checkerboard Scenc
Machine holds a great spread of surfoce data.

It is a logical curiosity, an array that replies as
a unit, ignoring cell boundaries, to electrical
explorations of the shapes represented in it.
The resulting trace makes various 3-space ex-

i on the faces, ins or i
spreadeagled in it. Think of its trace as &
radio-controlled firefly skating over a bumpy
checkerboard. Using this machine, and verious
cat's-cradle list structures based on the geom-
etry of light around odd volumes of occultation,
the problem of halftone analysis of erbitrary
shapes is solved by brute force rather than
onalytically. A variety of other processes have
also been defined in the syatem for other types
of graphic application.

As far 45 | have been able to learn. Fan-
tasm is the most baroque computer graphic system
anyone hes proposed. It is not intended to oper-
ate in real time, but rather take as long as it
needs, or as long 8s the user wants to pay for.
to fill in complex visual details, shadow. reflec-
tions. curlicues, leaves, hair, etc. It is best
suited to the production in Panavision of Busby
Berkeley musicals, or "The Lord of the Rings"
with reslistic wraiths und interspecies battles,

Bul it may well cost too much to use for that.
Indeed, ils economics seem to improve in low-
budget settings like videotape, although there

its output bandwlidth will flower unseen. But

the Scene Machine should also be useful for

more mundane applicationa, such as contour
mapping, automoblle design, advertising photo-
graphy and medical illustration.

Tudhack Lominy, o~ sy,
aljews Tracs &
depemdeat Jedges
(relathve edaet,
hakes,
v bhitg )
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FOURTH ARTICLE.

Systems of Computer Jmage Corporation.

CoMpuUTER TMAGE’S MAD WHIRL- IS

50 FAR WE HAVE SUMMARIZED AND DISTINGU

SET OF TECHNIQUES-- THE SYSTEMS OF
COMPUTER IMAGE CORPORATION.

Lee Harrison Il got the idea for what is
now Computer Image Corporation in 1959. Al-
ready having an art degree. he went on for &
degree in electrical engincering. and through
long lean years put together the technical busics
around which Cl's systems are now built. Com-
puter Image Corporation is now a going concern,
and output from their systems, especially Scan-
imate, is now widely visible on telovision.

Computer Imsge Corporation seems to be
the first firm to be commercially successful in
the halftone field. Whether they should be
included with the others is argusble. however.
Their systems sre not widely understood. and
the relation of these systems to the other syatems
and programs described in these articles is
problematical. Among the few who understand
their techniques, some argue that they do not
synthesize images at all. but rather twist pre-
existing pictures with a sort of Moog synthesizer,
and that their analog techniques sre really just
compound oscillsors rather than truc computing.
I think that this view is wrong. at least as
regards their most ambitious sysiem, and that
CI's techniques deserve roview. All the world
is not digital. Cl systems do fill up areas with
grey-scale (and other) pictures, and their sys-
tems involve three-dimensional coordinates,
occuitation and coloration; thus 1 think it ap-
propriate to discuss them here.

The following discussion is the first, 1
believe. to lift the veil of secrecy that has hith-
erto confounded observers of this company’s
work. In the light of the extreme sophistication
with which they have pursued extremely strange
techniques, they should benefit from the wider
understanding. (Note that this material, which
has been assembled {rom various sources and
careful TV watching, is partly conjectural.)

Compuler Image's systems represent sn
apparently unpromising spproach brilliantly
followed through.

All of Cl's systems are a strange combin-
ation of closed-circuit TV and analog components
out of & music synthesizer: oscillators, poten-
tiometers, interconnection networks. The bas:c
mechanisms are the same for all. but they sre
carried to different logical extremes, with dif-
fering accoutrements, in the four systems.

They all scem to be based on the extraordinary
Animec 11, not yet implemented; it would seem
that for business reasons the company decided
1o raise money promoting simpler systems, so
its bread and butter now consists of two less
amblitious systems, Scanimste snd Animac I;
both of which might be puzzling if not recog-
nized as parts of a more elegant whole. It
would seem they were designed backwards as
spinoffs from Animac I, as was CAESAR. their
more recent 2-D system.

The extraordinary ramifications and
varieties of this system, with all its electronic
2dd-on and composite methods, stagger the most
jaded technical imagination.

At the heart of the CI systems is the prin-
ciple of filling areas of s CRT screen with an
oscillating trace. This is & principle common

to both Lissajous figures and television; but
Computer Image has elaborated it peculiarly.

By varistions they paint twisted television images,
wiggle sections of superimposed drawings, create
moving filigree effocts, and hope to animate

whole groups of opaque electronic puppets in
3-space.

Consider an oscillating trace on an oscillo-
scope. This is a two-dimensional oscillation,
having two signals. x and y. But a three-dim-
ensional oscillation is also possible; any third
signal, z, can be interpreted as a third dimen-
sion. meaning that a "point of light” is whirling
out some pattern in & three-dimensional space--
an oscillotank, 80 to speak. Let us call this
point moving in three dimensions a “space trace.”

Now 10 view this trace we need to cut it
down to two dimensions. By ignoring one of
the treces we can view the oscillotank in certain
fixed weys; but by cresting a "view calculator,”
& box performing certain perspective transfor-
mations on the three signals of the space trace,
we may obtain & view of the oscillotank from a
movable vantage point. This is an x-y view
which we may put on an ordinsry oscilloscope.

Let us now add one more signal, b (for
brightness). This is the brightness signal fam-
ilar in television.

Brightness of the spot is thus independent
of the movement of the space trace. For example.
the space trace could describe a helical path. a
sort of tornado motion. and we could time its
spinning (o phase with a TV signal. If we now
brighten the space trace only with the bright-
ness signal of a TV pickup, we now will see

Un our view of the oscillotank) what would look
like & TV picture curied around itsell in space.

The different Cl systems are built around
this effect.

Output from all these signals is ordinarily
picked up by snother vidicon. which stabilizes
it by g it into

lmagery .

SHED AMONG

THE MAJOR TECHNIQUES FOR COMPUTER SYNTHES!IS OF IMAGES
FROM DIGITALLY STORED REPRESENTATIONS OF SCENES.

WE NOW TAKE THE WRAPS FROM A DIFFERENT BUT RELATED

Scanimate's
to most TV wat

extensiyely u

Company !

e WHIZUNG UNIVERSE OF Compuael IMAGE COtPOCATEN.
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CAESAR System.
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Characters are

made to wove jawa and lips by

atltar jointing technique similar to
-ate o Animac II (below), but in such
" e tiectrle A way as to matte over drawn

artvork-- meantime wiggllng
other drawn grtwork through

scan nanipulation.

( Iecv...~ ol
rovable
port

gives us & window into a peculfar sort of world:
world {n which luminous shap

spin on invisible spindles (Scang
as separate bones (CAESAR

can uvadulate and
te), or wiggle

Tubelike shapes may be rotated and shaped in
3D (Anl
like cigarettes (Animac 11), which may then be
patnted from o TV pickup on the side nearest the
viewpoint.

ac), and puppets may eventually be rolled

we get electronic masking:

Lissaje_us and zipzag figures
are rapidly Spun in three dimensfons

-- that is, varying voltage
The resulting “tub 4

are then viewed by per- (L 3
The clrcuitry .

and z.
"curtains”

spective calculation.

ank r Loty

permits these shapes to flex at
joints, vave, and go through other

changes.

1N SCANIMATE:

IN CAESAR:

zigzag and
curling shapes define s
moving scroll on which an
image 1s painted.

curling Shapes are

STeRp Tube

treated 2-dimensfonally,

as blocking controls for

artwork.

IN ANIMAC II:

aculpted much like rolling
a cigarecte,

puppets will bhe

>

"hile showing
nearer part--

[Pl

wT( ﬂn Lrpldess &
s 3 a;an Tnct

By using a storage tube and spinning the trace
close together, like cotton candy, and cutting off
the painting signal while the trace is within the
area already filled,
which blends animated drawings in 2D (CAESAR)
and may eventually manage shadows and occultation
sasking smeng 3D puppets (Animac I1).

SHRPING: METHOY

spin out same
pact on storage
scope;
uously test
potential of
screen;

contin-

-~ ANB LATER, IN THE SAME FRAME:

cut nff the

brightness of
the output signal,

\ wherever there is
already an tmage
on the screen.

The only picture I've been able to
find that relates to the 3D sculpturing of
Animac LT s this frame, blown up from a

short lémm sequence. The figure is sculp-
tured from osclillations in three variables,
modulated to represent this figure of thir—
teen sections or “bones.” llead and torse
are clearly visible in the film; the figure
13 seen to apin as Lf {n an ejectlon seat.

T
s a) TV camers,

BLock
METHOY
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A last Ct lechnique, technically minor but
remarkable in effect, permits thla blocking and
shadowing smong separate obfects. This is the
use of a storsge CRT tube on which every frame
is painted (from the viewpoint or from the light
source). The picture Is painted on the storsge
CRT. nearest things first: and the return siynal
from the screen tells whether the space trace in
crossing an srea already painted during the
frame. The tube's output signal then effectively
constitutes a silhouette. This clue indicates that
the apace trace should not be visible; and hence
is used to cut off brightness while the trace is
within the already-filled ares. This gates
betwcen two desired objects or pictures, fore-
ground and background, If operated from the
point of view of the light. it gates shadow: the
signsl is used lo control the relative brightnens
of the shadowed and unshadowed features of a
puppet in 3-space.

A ing variety of

has been put into these systems by Cl's ingen-
jous engineers. Coloration of the final video
signal is added by gating color levels under
control of the brightness signal, permitting pic-
tures with several grey-levels to be transformed
to up to four rainbow hues. Seperatec shapes
described by the space trace may be indepen-
dently moved and jointed at the same time:
Harrison pointedly calls such separate shapes
“bones.” Darkening &t the backside of s spun
ahape, or brightening at edges of 8 peinted por-
tion. and brightening in proportion to curl, are
all strange cepabilities of this machine. Lip-
synchronjzed mouthlike motion can be imparted
to any part of the shape spun by the space trace
(whether or not a mouth is painted on it), by an
audio detector feeding directly to the circuitry
from a live mike. And the limba of CI's ghostly
figures can be made to swing by connection of
sensors to lhe animators themselves-- in a living
pantograph.

SCANIMATE is a popular device now widely
used (at Cl's studios) for the making of TV com-
mercials and station-break emblems. This is
their simplest system, used for the conversion
and discombobulstion of flat artwork. In Scani-
mate. the space trace is controlled by hand-
operated potentiometers. Two Scparate oscillator
sottings are available, so that the space trace
can have two separate oscillation patterns,
spinning out (wo catirely different virtual shapes
in 3-space. A hand-throttle eases (rom one
oscillator setting to the other. This permits an
image to be moved. shrunk or enlarged, or
flipped: to go from whirling around to a sort of
hula; and many more effects. The picture
painted on it may be scen to roll on invisible
spindles. bloom into fountains, or undulate as

all by the of
the fiying spot as it traces its unseen shape.
This shape, in lurn, can move betwcen its two
forms under control of the throttle.

Animac 1 (usually called Animac) provides
greater flexibility in controlling the space trace.
The system’s oscillations are controlled by an
input vidicon, which artists may quickly modify
with pastel check at the pickup. Ghostly tubu-
lar lettering, swarming pendulum-patterns and
jiggling filigrees arc among the possible doodles.

CAESAR, their newest system, is oriented
(oward Yogi Bear-type snimation. The artist's
cartoons are automatically superimposed on &
background or each other. They may be moved,
and made to wiggle under real-time control by
the user.

But it is to Animac Il that these curiosities
lead. What Harrison calls the "Snow White
Capability” of Animac Il will permit the sculpture
of full humanoid puppets, with perhaps thirty
articulated "bones.” opague to one another and
casting shadows. colored, moving and talking.

Twu young fellas ia & Mashattan loft,
rs, Rutt and Etra, are offering a
lln:hlne sinilar to Scanimate but much
cheaper.
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RUTT ETRA
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It's not as finely detailed-- the inner

u:r n tuns at 525 lines rather than
but it costs wome $15,000 instead

nf 5150 000.
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WHAT ABOUT REAL THREE-DIMENSIONAL
DISPLAY?

In science-fiction stories you hear about
how objects are made to appear as if they're
standing in the middle of the room. For instance,
I believe that in Heinlein's Stranger in a Strange
Land they watched a "tank" in which things
appesred.

Well, a lot of people have thought about
this, and it's not so easy as you might think.

One interesting scheme used a sort of
translucent propellor, spinning rather fast, on
which computer-generated images were pro-
jected from below. It was done by the dotting
method, so that a bright dot of light would ap-
pear high or low in space depending on whe-
ther it was projected on a relatively high or low
point on the propellor.

v
\‘J" ./ hl:u« Jhove,

L onearty

TRODLRENT
froPELLeR
GOING LIKE A BASMRY

This was interesting but had numerous
disadvantages-- not the least of which was the
danger of the thing flying apart. (Translucent
materials tend not to be as strong as, say,
metal,) Another basic problem, though, was
the fact that any given point in the space could
only be displayed at a given time, when the
propellor's height in that region was just right,
and that meant that at that given instant you
couldn't display any of the other points that
could only be displayed at that instant. A con-
siderable disadvantage.

Probably the most astonishing 3D display
is Sutherland’'s Incredible Helmet. This consists
of a helmet with two dinky CRTs mounted on it,
each being driven in real time by a perspective
mm (such as the LDS-1) and set up with
prisms to the wearer's eyes. Through the prisms
the wearer can see the real world in front of him.
Reflected in the prisms, however, and thus mixed
into the view of the real world, is the glowing
wire-frame being presented to him-- in perspec-
tive, and with its segarale views merging into
an apparent object in front of him. But he need
not ‘stand still: as he moves, the helmet's chan-
ging position is monitored by the program, and
the display system changes the views accordingly
meaning he can walk around and through a dis-
played object. The illusion, and the possibilities,
are fantastic: imaginary architecture, explanations
and diagrams of things in the room, poetry that
changes as you walk through it, . well, you
work on it. Not available commercially.

_m
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There was a lot to be said for tents. They
could be made by tailors, rather than construc-
tion gangs; they could be transported and stored
flat. Their surface-to-volume ratios couldn't be
beat.

Noting this, an architect named Ron Resch
said to himself: what about making large-scale
foldable structures, likeunto geodesic domes,
that cou ld be simply manufactured in sheet
form and creased at the factory, then bolted and
cabled and strutted in the field?

Resch has now for years been experi-
menting with complex folded structures.

There's only one trouble. If you've
messed with paper airplanes you know that
folding is an inaccurate process, and so the
prospect of discovering complex geometric struc-
tures by the hand-folding of paper is rather
slim.

Recognizing this, Resch has contrived to
work at a computer display. His work-- the
search for great folding structures-- is one of
the first practical uses of halftone polygon
computer graphics. He is, naturally, at the
University of Utah.

[RAVA

Lou Katz, of NYU, put old-fashioned stereop-
ticons up to the CRT, and displayed two separate
views to the two eyes. Works fine, even with
isometric display.

Bob Spinrad of Xerox Data Systems has a
patent on displaying 3D from a eomputer through
an ordinary color TV. Assuming you're using
some standard way of refreshing the TV-- des-
cribed elsewhere-- the image for one eye is dis-
played in green, the other in red, and you look
through red end green glasses. The wonders of
modern science. Spinrad chuckles over 1t him-
gelf,

Another scheme glued silver Mylar to the
front of a loudspeaker, then played a soft hum
through the loudspeaker to pulse the Mylar back
and forth. Then you used that as a mirror to
look at what was going on the CRT-- which was
showing a lot of points at odd places that would
appear to be in space. Unfortunately this was
hard to coordinate, and, like the propellor,
often required you to put dots in several places
at once, which don't work.

For & while you could get-- maybe you
still can-- a three-dimensional computer output
device. Here's what it did: it created objects
showing data structures that had three variables,
{t didn't make wire-frame objects or the like.)
Automatically ejecting wire through a styrofoam
block, and snipping the done ones, it created
little mountains showing three-dimensional data.
Very cute. Since many people have problems
with mountainous computer data, it probably
should have caught on.

Then a lot of people mumble the word
"holography," as if that is going to settle some-
thing. While holograms are terrific and remark-
able, and have been produced on computers,
making them is not a process that can be carried
out decently on sequential machines-- let alone
making them in real time. So if a solution to
interactive three-dimensional computer display
is going to come through holography, it means
a whole new batch of technology will have to be
invented.

My friend Andrew J. Singer, who comes
and goes in the computer field and is one of
the five or six smartest people I ever met, says
he knows how to build a display tenk, and 1
believe him. He explaeined it quickly to me once
and I asked him to tell it again, but he just said
sadly, "What's the use-- there are so many
great things that could be done..."

FOUR DIMENSIONS, EGAD

So much for three dimensions. Now, some
readers are bound to ask, "What about four dim-
ensions?" because they are science-fiction fans
or troublemakers or mathematicians or something.

Just as we can make a two-dimensional
picture of a three-dimensional object, it is pos-
sible, dear reader, to make a two-dimensional
picture of a four-dimensional object.

What is a four-dimensional object?

Why, any object that has four dimensions,
(thanks a lot, you say), or even four measurable
qualities, such as height, weight, age and grade
point average. Well, let's not get into that, but
it turns out that views of such multidimensional
structures may be obtained by the same homogen-
eous matrix techniques already mentioned for
regular perspective calculations. Rule of thumb:
however many dimensions your data has originally,
you add one more dimension, homogeneous with
the rest, and there exist formulas (sorry, I don't
have them) for view calculation.

(Note, of course, that while a two-dimen-
sional view is a picture, a three-dimensional
view is a three-dimensional object-- you'll have
to view it on an interactive 3D computer display
of some kind.)

&4 of *The NINDS EYES




From videotape,

"The Hydrogen Atom
According to
Quantum Mechanics”

by T.J. O'Donnell
& David Parrigh.

usualiy hard to combine things:
complicated technical things.
takes infinite reconsiderations,
modification, intertwingling.

It is
especially
Usually it
finagling,

The Circle Graphics Habitat, however,
is something else again. It results from
two intricate, independent technological
developments, each an intricate system care-
fully crafted by an exceptionally talented
person, coming together like two hands clap-
ing. Like ham and eggs, like man and woman,
Sandin's Image Processor and DeFanti's GRASS
language conjoin directly and interact per-
fectly as if they had been made for each
other, which they were not.

Dan Sandin's Image Processor (see p.)MQ)
is a system of circuit boxes that allow
video images to be dynamically colored, mat-
ted, dissolved and palpitated; Tom DeFanti's
language (see "Coup de GRASS, p.bm'31) per-
mits the rapid creation, viewing and manip-
ulation of three-dimensional objects on the
screen of a particular computer setup.

To combine them, you just point Dan's
system at Tom's system.

Let's say that on the screen of Tom's
system we are viewing an animated bird,
flapping its wings. Since it's being shown
on a three-dimensional refreshed line display
(see pp-dM-3, pm3d), it appears only as white
lines on a dark screen.

Dan merely points a TV camera at Tom's
screen, and runs the TV signal into his Im-
age Processor. Now, in the Image Processor,
he gives it the magic of color. Different
colors, interplaying with gradations and
subtlety.

. From the Image Processor, the finished
signal goes out to videotape recorders.

What then have we overall? One of the
world's most flexible facilities for the
rapid production of educational videotapes.

To explain something, you create a
three-dimensional stick-figure "model" of it,
using DeFanti's GRASS language. Then you
make a videotape of it, showing rotations or
other manipulations, using the Image Proces-
sor to give it color.

DeFanti and Sandin have spent much of
the academic year '73-4 getting the kinks out
of this procedure. (Many of the difficulties
sten from the unreliability of videotape re-
corders.) Stills from some of the first work
are shown here,

BIBLIOGRAPHY

Thomas A. DeFanti, Daniel J. Sandin and
Theodor H. Nelson, "Computer Graphics as
a Way of Life." To be presented at U.
of Colorado computer graphics conference,
July 1974; to appear in proceedings pur-

portedly to be called Computers and Graphics.
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From videotape,
"The Number Cruncher,"
by TDF & DJS.

From videotape,
"The Spiral Tape,"
by DJS and TDF.

XN
W]

th»r:

88

(i om lap)



bz

L8

Te TiSSO€ OF THOUGHT

Uneducated people typically think of
education as the learning of a lot of facts
and skills. While facts and skills certainly
have their merits, "higher education” is also
largely concerned with tying ideas together,
and cspecially alternative structures of such
tying-together: with showing you the vast un-
certainties of things.

A wonderful Japanese film of the fifties
was called Rasho-Mon. It depicted a specific
event-- a rape-- as told by five different
people. As the audience watches the five se-
parate stories, they must try to judge what
really happened.

The Rasho-Mon Principle: everything is
like that. The complete truth about something
is never known.

Nobody tells the complete truth, though
some try. Nobody knows the complete truth.
Nowhere may we find printed the complete truth.
There are only different views, assertions,
supposed facts that support one view or another
but are disputed by disbelievers in the particu-
lar views; and 50 on. There are "agreed-on
facts," but their meaning is often in doubt.

The great compromise of the western world
is that we go by the rule: assume that we never
know the final truth about anything. There are
continuing Issues, Mysteries, Continuing Dia-
logues. What about flying saucers, '"why Rome
fell," was there a Passover Plot, and Did Roose-
velt know Pearl Harbor would be attacked?

Outsiders find the intellectual world pom-
pous, vague in its undecided issues, stuffy in
its quotes and citations. But in a way these
are the sounds of battle. The clash of theories
is what many find exhilarating about the intel-
lectual world, The Scholarly Arena is simply
a Circus Maximus in which these battles are sche-
duled.

Many people think "science" is free from
all this. These are people who do not know much
about science. More and more is scientifically
known, true; but it is repeatedly discovered that
some scientific "knowledge'" is untrue, and this
problem is built into the system. The important
thing about science is not that everything will
be known, or that everything unanimously believ-
ed by scientists is necessarily true, but that
science contains a system for seeking untruth
and purging it.

This is the great tradition of western
civilization. The Western World is, in an
important sense, a continuing dialogue among
people who have thought different things.
“"Scholarship" is the tradition of trying to
improve, collate and resolve uncertainties.

The fundamental ground rules are that no issue

is ever closed, no interconnection is impossible.
It all comes down to what is written, becausc
the thoughts and minds themseIves, of course, do
not last. (The apparatus of citation and foot-
note are simply a combination of hat-tipping,
go-look-if-you-don't-believe-me, and you-might-
want-to-read-this-yourselif.)

“Knowledge," then-- and indeed most of our
civilization and what remains of those previous--
is a vasty cross-tangle of ideas and evidential
materials, not a pyramid of truth. So that pre-
serving its structure, and improving its accessi-
bility, is important to us all.

Which is one reason we need hypertexts and
thinkertoys.

ECENTATIONAL SEQUENCES
PREgENTR ARE ARBLTRARY
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HIERARCHIES ARE
TYPICALLY SPURIOUS
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ROW Yo LEARN ANYTHING-

As far as I can tell, these are the techniques umed
by bright people who want to learn something other than
by taking courses in it. It's the way Ph.D.'s pick up
a second field; it's the way journalists and “geniusea”
operate; it brings the general understandings of a field
that children of eminent people in that field get as a
birthright; it's the way anybody can learn anything, if
he has the nerve.

1. DECIDE WHAT YOU WANT TO LEARN. But you can't
know exactly, because of course you don't know exactly
how any field is structured until you know all about it.

o 1T,
2.  READ EVERYTHING YOU CAN, éspecially what you
enjoy, since that way you can read more of it and faster.

3. GRAB FOR INSIGHTS. Regardless of points others
are trying to make, when you recognize an insight that has
meaning for you, make it your own. It may have to do with
the shape of molecules, or the personality of a specific
emperor, or the quirks of a Great Man in the Pield. Its
importance is not how central it is, but how clear and in-
teresting and memorable to you. REMEMBER IT. Then go for
another.

4. TLE INSIGHTS TOGETHER. Soon you will have your
own string of insights in a field, like the string of lights

around a Christmas tree.

5. CONCENTRATE ON MAGAZINES, NOT BOOKS. Magazines
have far more insights per inch of text, and can be read
wuch faster. But when a book really speaks to you, lavish
attention onft.

6. FIND YOUR OWN SPECIAL TOPICS, AND PURSUE THEM.

7. GO TO CONVENTIONS. For same reason, conventions are
a splendid concentrated way to learn things; talking to people
helps. Don't think you have to be anybody special to go to a
convention; just plunk down your money. But you have to have
a handle. Calling yourself a Consultant is good; "Student” is
perfectly honorable.

8. "FIND YOUR MAN.” Somewhere in the world is someone
who will answer your guestions extraordinarily well. If you
find him, dog him. He may be a janitor or a teenage kid; no
matter. Follow him with your begging~bowl, if that’s what he
wantg, or take him to expensive restaurants, or whatever.

9.  KEEP IMPROVING YOUR QUESTIONS. Probably in your
head there are questions that don't seem to line up with
what you're hearing. Don't assume that-you don’t understand;
keep adjusting the questions till you can get an answer that
relates to what you wanted.

10. YOUR FIELD 1S BOUNDED WHERE YOU WANT IT TO BE.
Just because others group and things in ion=
al ways does not mean they are necessarily right. Intellectual
subjects are connected every whichway; your field is what you
think it is. (Again, this is one of the.things that will give
you insights and keep you motivated; but it will get you into
trouble if you try to go for degrees.)

o

There are limitations. This doesn't give you lab ex-—
perience, and you will continually have to be making up for
gaps. But for alertness and the ability to use his mind,
give me the man who's learned this way, rather than been
blinkered and clichéd to death within the educational system.

BIBLIOGRAPHY
Wilmar Shiras, Children of the Atom.

Science~Fiction about what a school could be like where
kids really used their minds. 1I've always been sure it

was possible; the R.E.S.I.S.T.O.R.S. (see p. Y77) made
me surer.
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Verbal communication-- whether written or spoken—
di embly of the Tinkertoy of thoug;l
into pleces, and placing f{t on a
conveyor belt to its place of T

is the

IION NK‘T‘NG 1]
3 pava ‘om { Fhe crea‘)Nt process

being an examination of some very Complex Matters
which Nobody Seems to Understand; and whose

Generality of Relevance may be Gradually Apprehended.
{Eventually I hope to develop a somewhat more formal
treatment of "ideas,” as distinct from propositions,
sentence kernels, etc. But there is certainly no room
for that here. (Logicians: show me the truth-table of
“BUT.")

The process of writing is poorly understood in most quarters.
Many working writers despair of being "systematic," getting
things done as best they can. On the other hand, people who think
they might be able to contribute-- particularly the symbolic logi-
cians and transformational linguists— being immersed in their own
formalisms, simply don't see what's going on—- at least, when I've
tried to talk to them.

Writing is not simple. As with vision or speech or riding a
bicycle, an immensely complex is being ly pur-
sued.

Some people think you make an outline and follow it, filling
out the details of the outline until the piece is finished. This
is absurd. (True, some people can do this, but that is simply a
shortcutting of the real process.) Basically writing is

THE TRY-AND-TRY-AGAIN INTERPLAY of PARTS AND DETAILS against
OVERALL AND UNIFYING IDEAS WHICH KEEP CHANGING.

In fact a number of things are happening, often simultaneously.
We can separate them into three:

1. Provisional development of ideas and points:
A) forming overall organizing ideas, B) selecting ten—
tative points; C) inductively finding overall organiza-
tion among them; D) finding relations of interest between
points.

2. Complex sifting and adjustment among collections of points,
overall ideas.

3. Fine splicing within developed sequences.
A) transition and juxtaposition mnagements, B) cross-—
citations, C) smoothing.

Regrettably, there's no room or time to pursue this here.
{The article I had intended to write would take a whole spread.)
For people who really care about the matter, I will make some
points in very abbreviated form.

The interesting structures in written material include:

"Points"-- pieces, sentences, phrases, examples, plot events,
and expository “points."

Organizing principles and structures (which we will call here
arches)-- final ironies, things to be led up to, themes,
plots, concepts, principles, expository structures,-or-—
ganizing titles, overconcepts. These may be either local
or global, over the entire work. (Note: arches may not
be heirarchical relative to one another.)

Now, we may think of points and arches as individual objects
which have individual relations to one another. Between two points
there may be a good transition; a specific point may link well to a
specific arch.

The problem in writing, then, is that overall structures you
choose (systems of arches) may not link well to the points that
have to be included among them; and that transitions between points
don't work out the way you want them to. Good transitions can't be
worked out for the sequence of points you want to make, or, alter—
natively, there are too many good transitions within a specific
structure of points, and picking among them involves difficult
choices-- especially when you have to devise appropriate arches on
the basis of the final sequence of points.

There are a number of other important structures in written
material. They include .3 itions, cross—citations,
connotations, nuances and rhythms.

The only ones we will discuss here are accordances.

The term "accordance," as I shall use it here, is simply a
vaguely formal way of talking about whether things match or fit
together. Two items are in accord if they match or fit well, or in
discord if they match or fit badly. Thus a good transition between
points (as mentioned early) represents an accord, and a good link
between a point and an arch is also an accord.

reassembly, ~

Now, it happens that a great deal of writing is concerned with
notes to the reader about accordances in the material. In fact,
quite a few words are exclusively concerned with subtly pointing out
to the reader the accords and discords within the expository structure
of what he is reading. We may call these accordance-connectives or
accordance-notes.

Two of the most basic terms are indeed and but.
The word indeed has an intexesting function.

The word indeed (in its main use, at the beginning of a sentence)
indicates an accord between what has just been said and what is to
follow. In other words, it functions as a positive transition, impe-
tus or gas pedal, indicating a continuation of the flow in the direction
already indicated. So do the words thus, then, therefore, morecver, Bo
and furthermore. These are infix accords, that is, notes of accord
that go between two i{tems. We also see prefix accords, such as

since, inasmuch as, insofar as: these have to be followed by
two clauses, the second of which is in accord with the first.

The word but is exactly the opposite. It indicates a discord or
contradistinction, a negative transition, "brakes" in the flow. Other
such infix discords include nevertheless, despite this, on the other
hand, even so, and "Actually,..." Similarly, there are prefix dis-
cords: while, despite, though..., notwithstanding.

I find this topic of inquiry very interesting. These sorts of
terms have been used since time immemorial by writers adjusting their
transitions for smooth flow (note such antiquey variants as haply,
howbeit, withal, forasmuch and howsomever), but the importance and
structure of this service has not, I think, been generally understood.

(Note also that there are more intricate accordance-connectives:
I wish we could go here into the structure of [nfash.., at least,
...if not... , ... otherwise... , Anyway... , and Now.

R R RN

{Note: the try-and-try-again revision and reconsideration process,
tinkering with structural interconnections, is a universal component
of the creative process in everything from movie editing to machine
design. There ought to be a name for it. I can't think of a satisfac-
tory one, although I would commend to your attention grandesigning,
piece-whole diddlework, grand fuddling, meta-mogrification, and
that most exalted possibility, tagnebulopsis (the visualization of
structure in clouds).)

TiE HER\TRGE

The past is like the receding view out the back
of an automobile: the most recent is more conspicuous,
and everything seem eventually to be lost.

We know we chould save things, but what? Those
with the job of saving things~- the libraries and mu-
seums-- save so many of the wrong things, the fashionable
and expensive and high-toned things esteemed by a given
time, and most of the rest slips past. Each gemeration
seems to ridicule the things held in esteem by times be-
fore, but of course this can never be a guide to what
should be saved. And there is so much te save: wmusic,
writing, sinking Venice, vanishing species.

But why should things be saved? Everything 1s
deeply intertwingled. We save for knowledge and nos-
talgia, but what we thought was knowledge often turns
to nostalgia, and nostalgia often brings us deeper in-
sights that cut across our lives and very selvea.®

Computers offer an interesting daydream: that we
may be able to store things digitally instead of
physically. In other words, turn the libraries to digi~
tal storage (see Hypertexts, g 9i%); digitize paintings
and photographs (see "Picture Processing, p.%%10); even
digitize the genetic codes of animals, so that species
can be restored at future dates (see "The Mitiest Com-
puter," p. 60).

Digital storage possesses several speclal advantages.
Digitally stored materials may be copied by automatic
means; corrective measures are possible, to prevent errors
from creeping in— 1i.e., "no deterioration" in principle;
and they could be kept in various places, lessening man-—
kind's dependence on its eggs being all in one basket (like
the Library at Alexandria, whose burning during the occupa-
tion of Julius Caessr was one of the greatest losses in
human hiastory).

But this would of course require far more compact
and reliable forms of digital storage than exist right now

Nevertheless, we better start thinking about it.
Those who fear a coming holocaust (see p. f8) had best think
about pulling some part of mankind through, with some part of
what he used to have.

% See T.H. Nelson, The Snunking of the Heart: On the
Psychology of Puns and Preterism in Carroll and Others.
1980, unless a decent writing system comes llonx.
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A number of branching media exist or are possible.
Branching movies or hyperfilms (see nearby).
Branching texts or hypertexts (see nearby).
Branching audio, music, etc.

Branching slide-shows.

Wish we could get into some of that stuff here.

REALITY IS OBSOLETE

The idea that objective reality is perceived by our senses,
is an obsolete concept. O01d truisms like “seeing is believing",
become much less believable as we become more aware that, the
biological machinery of 1ife itself, transforms images of the
physical world before we are made conscious of them. These
biological mechanisms share many similarities in principle and
in application, to other mechanisms observed in the natural
environment and those invented for our own use. Since we are
becoming more aware of the nature of perception and those
mechanisms involved, now is the time to gain control of our-
selves and share more discretion in the operatfon:of our own
biological machinery. We have entered the age of hyper-reality.

Day-to-day 1iving provides only a limited variety of
physical stimulus, and 1ittle incentive to manipulate the
physiological and psychological processing involved, Man's
historical preoccupation with the need to maintain constant
images of the physical world, is a product of his extreme
orientation toward physical survival in a hostile environment,
The current evolving society of leisure orientations removes
this need for constant images and thereby enhances the opportunities
for a more complete use of the sensory apparatus and those re-
lated brain functions. Many have turned to drugs or meditation.
More specifically it is proposed here, that modern communications
technology be employed as a "vehicle of departure" from this need
for constant images, to bring about a more complete use of the
human technology itself. Hyper-reality is the employment of
technology other than the biological machinery, when used to

RRANCHING MOVIES

The idea of branching movies is quite exciting.
The possibility of it is another thing entirely.

The only system I know of that worked was at the
1967 Montreal World's Fair (Expo 67}. At the Czech
Pavilion—- you will recall that before the crackdown
they had quite a yeasty culture going in Czechoslovakia—-
there were some terrific fantic systems going. One was
a wall of cubes with slide projectors inside (that roll-
ed toward you and back as they changed their pictures).
And then the Movie.

The Czechoslovakian Branching Movie-- I forget its
real name-- had the audience vote on what was to happen
next at a number of different junctures. What should
she do now, what will he do next, etc. And lo and behold!
after they had voted, the lights went down, and that's
what would happen next. People agreed that this gave
the movie a special immediacy.

I never saw the movie-- I waited in line several
hours but the line was too long to get into the last show-

ing. So instead I went backstage and talked to Radusz Cin-

cera, who worked out the system. It turns out that it

didn't work quite the way people supposed. A lot of people
thought that "all the possibilities" had been filmed in ad-

affect the performance of the biological machinery beyond its
own limitations. This is almost like making adjustments on a
television set, except you are what's plugged in, and the con-
trols are outside your body, being part of whatever technology
is interfaced to the body itself. As part of such a man-
machine interface you could extend your own mental processes,
or if you should choose, you could just diddle with the dials.
Hyper-reality is an opportunity to enhance the various qualities

of the human experience.

Reality is obsolete.

-~ How Wachsprees (see p. DM 6)
COPYRIGHT 1973 AUDITAC, LTD.

| GRERNETUG

Now, in our time, we are turning Gutenberg
around. The technology of movable type created
certain structures and practices around the writ-
ten word. Now the technology of computer screen
displays make possible almost g%z structures and

practices you can imagine for the written word.,

vance. Actually, there were always only two possibilities,
and no matter what the audience had chosen, somehow the film
was plotted to come down to the same next choice anyway:

So now what?

For new forms of written communication am-
ong people who know each other, jump to "Engel-
bart" piece, nearby.

To learn about new forms of multidimensional
documents for computer screens, jump to 'Hyper-

S8

In the actual setup, they simply had two projectors
running side by side, with Film A and Film B, and the
projectionist would drop an opaque slide in front of
whichever wasn't chosen. But Cincera said that aud-
iences almost always chose the same alternatives anyway,
50 half the movie was hardly ever used...

In the early sixties a movie was making the rounds
in which audiences were supposedly allowed to vote on the
ending-- "Mr. Sardonicus," I believe it was called. From
the ads it seemed that audiences would be polled as to
which last reel to show. Whether the villain was to get
his comeuppance, or whatever.

Then there was that Panacolor cartridge projector,
mentioned elsewhere, which would have allowed choices by
the user

More recently there's the CMX system, also mentioned
elsewhere. This is a setup, being jointly marketed by
CBS and Memorex, for computer-controlled movie editing.

But actually it could also be used as a branching movie sy-

stem. Essentially the movie itself is stored frame-by-
frame (as video) on big disks, made by Memorex; and, under
computer control, the output can be switched rapidly among
the frames, effectively showing the stored movies. (To my
knowledge, the video networks haven't yet recognized the
possibilities of this.)

. .'l'he only trouble is, it's extremely expensive (half a
million?), it has an exact storage capacity limited by the
number of disk tracks (presumably one track per frame)--
perhaps five minutes total one one big unit, but you can
buy more-- and it can only give its full performance to
One viewer at a time.) (Or To fie wlofe aefveric five.)

It may be that the most practical branching movie

system would be a cartridge movie viewer and a big stack of

cartridges. When you make your choice, change the cart-

ridge. But of course that's not as much fun as having it
happen automatically.

texts."

Or just feel free to browse.

HYPERTEXT

By "hypertext" I mean non-sequential
writing.

Ordinary writing is sequential for two
reasons. First, it grew out of speech and
speech-making, which have to be sequential;
and second, because books are not convenient
to read except in a sequence.

But the structures of ideas are not se-
quentiall They tie together cvery whichway.
And when we write, we are always trying to
tie things together in non-sequential ways
(see p.8M 47). The footnote is a break from
sequence; but it cannot really be extended
(though some, like Will Cuppy, have toyed
with the technique).

I have run into perhaps a dozen people
who understood this instantly when I talked
to them about it. Most people, however, act
more bemused, thinking I'm trying to tell them
something technical or pointlessly philosoph-
ical. It's not pointless at all: the point is,
writers do better if they don't have to write
in sequence (but may create multiple struc-
tures, branches and alternatives), and readers
do better if they don't have to read in seq-
uence, but may establish impressions, jump
around, and try different pathways until they
find the ones they want to study most closely.

(The astute reader, and anybody who's gotten
to this point must be, will have noticed that
this book is in ''magazine" layout, organized
visually by ideas and meanings, for that pre-
cise reason. I will be interested to hear
whether that has worked.)

And the pity of it is that (like the man
in the French play who was surprised to learn
that he had been ''speaking prose all his life
and never known it"), we've been speaking
hypertext all our lives and never known it.

Now, many writers have tried to break
away from sequence. 1 think of Nabokov's
Pale Fire, of Tristram Shandy and an odd novel
of Lazaro Cortazar called Ho scotch,‘made up
of sections ending with numbers telling you
where you can branch to. There are many more;
and large books generally use many tricks to
get around the problem of indexing and review-
ing what has and hasn't been said or done al-
ready.

However, in my view, a new day is dawning.
Computer storage and screen display mean tha?
we no longer have to have things in s?quence,d
totally arbitrdry structures are possible, an
I think that after we've tried them enough
people will see how desirable they are.




TYPES OF HYPERTEXT

's assume that you have a high-power
displi:;'-f and storage displays won't ggé :e-
cause you have to see things move 1n gr :at
to understand where they come Irom an hw :
they mean. (Especially text.) So it has
be a refreshed CRT.

i Y t offers
Basic or chunk style hypertex c
choices, either as cotnote-markers (like
asterisks) or labels at the end of a chunk.
Whatever you point at then coumes to the screen.

Collateral hypertext means compound an-
notations oOr parailel text (see p. bWYL).

Stretchtext changes continuously. This ;
requires very unusual techniques (see p.dm 17 :
but excmplifies how »continuous" hypertext might
work.

Ideally, chunk and continuous and collateral
hypertext could all be combined (and in turn col-
laterally linked; see "Thinkertoys," p.DAS2 ).

A "fresh" or "specific" hypertext-- I don't
have a better term at the moment-- would consist
of material especially written for some purpose.
An anthological hypertext, however, would consist
of materlais brought together from all over, like
an anthological book.

A grand hypertext, then, folks, would be
a hypertext consisting of "everything" written
about a subject, or vaguely relevant to it,
tied together by editors (and NOT by “prog-
rammers," dammit), in which you may read in
all the directions you wish to pursue. There
can be alternative pathways for people who
think different ways. People who have to
have one thing explained to them at a time--
many have insisted to me that this is normal,
although I contend that it is a pathological
condition~- may have that; others, learning
like true human beings, may gather and sift im-
pressions until the ideas become clear.

And then, of course, you see the real
dream.

The real dream is for "everything" to Be
in the hypertext,

.Everything you read, you read from the
screen (and can always get back to right away);
everything you write, you write at the screen
(and can cross-link to whatever you read; see
Canons, p.bhst),

Paper moulders, Microfilm is inconvenient.
In the best libraries it takes at least min-’
utes to get a particular thing. But as to
linking them together-- footnoting Aeschylus
with Marcus Aurelius, linking genetic data
to l5th-century accounts of Indian tribes--
well, you can only do it on paper by writing
something new that ties them together. Isn't
that ridiculous? When you could do it all
electronically in seconds?

Now that we have all these wonderful de-
vices, it should be the goal of society to put
them in the service of truth and learning.

And this is the way I propose. Not through
obscure forms of "“information refriecval;" not
through newly oppressive forms of "computer-
assisted instruction;" and not through a pur-
ported science of "artifical intelligence"
that will create new personalisms to irk us.
All these obstructive oddities, I think, have
developed as separate ideals because of the
grand preposterosity of Professionalism that
has created a world-wide cult of mutual incom-
prehensibility and disconnected special goals.
Now we need to get everybody together again.
We want to go back to the roots of our civil-
ization-- the ability, which we once had, for
everybody who could read to be able to read
everything. We must once again become a com-
munity of common access to a shared heritage.

.. This was of course what Vannevar Bush
said in 1945 (see  #°%%yr), in an article every-
body cites but nobody reads.

. The hypertext solution in many ways ob-
viates some of these other approaches, and in
addition retains and puts back together the
great traditions of literature and scholarship,
traditions based on the fact that dividing
Ehlﬁgs up arbitrarily just generally doesn't

ork.

EVERYTHING IS DEEPLY INTERTWINGLED.

X (The only way in which my views differ
with those of Engelbart and Pask, I think is
in the matter of structure and hierarchy.
Both men generally assume that whatever
natural hierarchy may exist in particular
subjects needs to be accentuated; 1 hold that
all structures must be treated as totally ar-
blt;ary, and any hierarchies we find are inter-
esting accidents.)

CAN IT BE DONE?

I dunno.

Licklider, one of computerdom's Great Men,
estimated in 1965 that to handle all text by
computer, and bring it out to screens, would
cost no more than what we pay for all text
handling now. (But of course there is the
problem of what to do with the people whose
lives are built around paper; that can't be
taken up here.)

/

The people who make big computers say ‘—_.-:j’—
that to get the big disk storage to hold great

amounts of text, you have to get their biggest

computers., Which is a laugh and a half. One -t

IBM-style computer person pompously told me EVCKYT-H, G-

that for large-scale text handling the only

appropriate machine was an IBM 360/67 (a shame- TE'

fully large computer). Such people seem not ’; LWLV 'N KTN,“GLED'
to understand about minicomputers or the po-

tential of minicomputer networks-- using, of In an important sense there are
course, big disks. no "subjecta” at all; there is only
all knowledge, eince the crosas-

There are of course questions of relia- connections among the myriad topics

bility, of "big brother" (see Canons, p. ) thi ]
and so on. But I think these. matters can be ’ ogividzdwiglgezt?gly eannot be
handled. :

. . ) Hypertext at last offere the possibili
I an’ Sure that if we can bring the coct down “F representing and sxploring 11 ati "
am sure . L . .
to two dollars an hour-- one for the local without carving it up destructively.
machine (more than a '"terminal'), one for the
material (including storage, transmission and
copyrights)-- there's a big, big market. (And
that's what the Xanadu network is about; see
p. M4=7.) My assumption is that the way to do
this is not through big business (since all
these corporations can see is other corpora-
tions); not through government (hypertext is
not committee-oriented, but individualistic--
and grants can only be gotten through sesqui-
pedalian and obfuscatory pompizzazz); but
through the byways of the private enterprise
system. I think the same spirit that gave us
McDonald's and kandy kolor hot rod accessories
may pull us through here. (See Xanadu Network,

Arthur C. Clarke wrote a book entitled
The Lost Worlds of 2001 (Signet, 1972),
about the variants and alternatives of
that story that did not find their way
to the screen.

In a hypertext version, we could look
at them all in context, in collateral
views, and see the related variants--
with annotations.

p. M5
Obviously, putting man's entire heritage \l_______————““"J‘
into a hypertext is going to take awhile. But J N

it can and should be done.
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Theodor H. Melson, "The Hypertext." Proc. Western Culture to a few Great Books plus an index
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Encyclopedia Britannica.

Since 1965 he has been creating Britannica 3,
the venturesome and innovative new version, now on
sale for about half a thou.
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Consider the hypertext character of--—
Tristram Shandy, by Sterne.
Spoon River Anthology, by Masters.
Hopscotch, by Cortazar.
Pale Fire, by Nabokov.
Remembrance of Things Past, by Proust.

And, surprisingly, hypertext actually
FIGURES IN Giles Goat-Boy, by Barth.

Britannica _l is basically a 3-level hypertext,
made to fit on printed pages by the strictures of
Adler's editing (according to Newsweek, some 200
authors withdrew their work rather than submit to
the kind of restrictions he was imposing).

The idea may be basically good, even though
the sesquipaedalian titles may impaed the raeder.

THE BURNING BUSH

In fact hypertexts were foreseen very
clearly in 1945 by Vannevar Bush, Roosevelt's
science advisor. When the war was in the bag,
he published a little article on various groovy
things that had become possible by that time.

"As We May Think" (Atlantic Monthly, July
1945) is most notable for its clear aescriptioﬂ

of various hypertext techniques-- that is, link-
GLINDA'S MAGIC BOOK ages between documents which may be brought rap-
idly to the screen according to their linkages.
Glinda the Good, gentle sorceress of the (So what if he thought they'd be on microfilm.)
southern quadrant of the land of 0z-- not the
flaphead portrayed by Billle Burke in the How characteristic of Professionalism.
Goldwynized film-- has a Maglc Book in which Bush's article has been taken as the starting
Everything That Happens is written. point for the field of Information Retrieval
. (see p. ), but its actual contents have been
The question, of course, Is how it's ignored by acclamation. Information Retrieval
chosen. folk have mostly done very different things, yet

thought they were in the tradition.
You can only watch news tlckers for a
short time before getting very bored. Now people are 'rediscovering" the article.
If there's another edition of this book I hope
I can run it in entirety, ve
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ENGELBART AND

"THe RUGMENTATION
OF (NTELLECT"

Douglas Engelbart is a saintly man at
Stanford Research Institute whose dream has
been to make people smarter and bring them
together. His system, on which millions of
dollars have been spent, is a wonder and a
glory.

He began as an engineer of CRTs (see
"Lightning in a Bottle," p. }; but his
driving thought was, quite correctly, that
these remarkable objects could be used to
expand man's mind and improve each shining
hour.

Doug Engelbart's vision has never been
restricted to narrow technical issues. From
the beginning his concern was not merely to
plank people down at display consoles, but
in the most profound sense to expand man's
mind. "The Augmentation of Human Intellect,"
he calls it, which he means making minds
work better by giving them better tools to
work with.

An obvious example is writing: before
people could write things down, men could
only learn what they experienced or were
told by others in person; writing changed
all that. Within the computer-screen fra-
ternity, the next step is obvious; screens
can double and redouble our intellectual
capacities. But this is not obvious to every-
body. Engelbart, patiently instructing those
outside, came up with a beautiful example.
To show what he meant by the Augmentation of
Intellect, Engelbart tied a pencil to a brick.
Then he actually made someone write with it.
The result, which was of course dreadful, En-
gelbart solemnly put into a published report.
Not yet being able to demonstrate the aug-
mentation of intellect, since he had as yet
no system to show off, he had masterfully de-
monstrated the disaugmentation of intellect:
what happens if you make man's tools for work-
ing out his thoughts worse instead of better.
As this poor guy was with his brickified pen-
cil, explained Engelbart, so are we all among
our bothersome, inflexible systems of paper.

Starting small, Engelbart programmed up
a small version of what most fans call "The
Engelbart System"” some ten years ago. One
version has it that when it came to looking
for grants, management thought he acted too
kooky, and so assigned a Front Man to make
the presentation. But, as the story goes,
the man from ARPA (see "Military...", p. SN
pointed at Engelbart and said, "We want to
back him."

4 small but dedicated group at SRI has
built up a system from scratch. First they
used little CDC 1700 minicomputers; then,
various grants later, they were able to set
up their own PDP-10, in which the system now
resides, and from which it reaches out ac-
ross the country.

Doug calls his system NLS, or “"oN-Line
System." Basically it is a highly responsive,
deeply-structured text system, feeding out to
display terminals. From a terminal you may
read anything you or others have written, and
write with as-yet-unmatched flexibility.

The display terminals are all over. The
project has gone national, though at great ex~
pense: through the ARPA net of computers, you
can in principle become a user of NLS for
something like $50,000 a year.

THE "KNOWLEDGE WORKSHOP'

For a lucky fifty or so people, Engelbart's
system is Home. Wherever they are-- at Stan-
ford Research Institute or far away on the
ARPAnet—- a whole world of secretarial and
communication services is at their fingertips.
The user has but to call up through his dis-
play terminal and log on. At that point all
his written files, and numerous files shared
among the users, are at his fingertips. He
may read, write, annotate the cross-link.
(Engelbart's system has provision for col-
lateral structuring: see "Thinkertoys," p52.)
He may send messages to others in the Workshop.
He may open certain of his files to other
pecple, and read those that have been opened
to him.

This all has a certain vagueness if you
do not understand how bound you are today by
paper—— the problems of finding it, sorting
it, looking things up. (If you write, that
is, write a lot, you know all too well how
intractable 1s paper, what a damned nuisance.)
With a system like Engelbart's, now, whatever
is written is instantly there. Whatever you
want to look up is instantly there, simultan—
eously interconnected to everything else it
should be connected to-- source materials,
footnotes, comments and s0 on. A document is
completed the moment it is written: no human
being has to retype it. (It need not be typed
on paper at all, if it's just for the workshop
members: a printout is only needed if it has
to go to someone outside the system.)

In many ways, Engelbart's system is a pro-
totype for the world of the future, I hope.
ALL HANDLING OF PAPER IS ELIMINATED. Whatever
you write, you write on the screens with key-
board and pointer. (No more backs of envelopes,
yellow pads, file cards, typewriters.) What-
ever you transmit to fellow users of the system
you simply 'release'-~ no physical papet changes
hands.

The group has also worked out some remark-
able techniques for collaborative endeavor.
Two people— say, one in California and one in
New York— can work together through their
screens, plus a phonme link; it's as if they
were side-by-side at a maglc table. Each sees
on his screen what the other sees; each controls
a moving dot (or "cursor') that shows where he's
pointing. The effect is somewhere between a
blackboard and a desk; both may call up docu-
ments, point things out in them, change them,
and anything else two people might do when work-
ing on something together.

Engelbart meets with someone
far away, as others watch.

THE SYSTEM ITSELF

Basically the system s a large-scale setup
for the storage, bringing forth, viewing and
revision of documents and connections among them.

The documents are stored (of course) in
alphabetical codes. Connections among them,
or other relations within them, are signalled
by the presence of other codes within them;
these are ordinarily not displayed, however,
except as directed by a particular display
program and display programs can of course
vary.

There are various programs for display,
in large part depending on what sort of
Bcreen gsystem the individual user has.
(NLS is used with everything from high-reso-
lution line-drawing screens converted to 1000-
line television, down to inexpensive Delta
Data terminals— a brand, incidentally, that
allows text motion, which most don't) Engel-
bart's system 1is extremely general, allowing
the creation of files having all kinds of
structures, and display programs in all kinds
of styles. (I hope that this side of the pre-
sent book conveys a sense of how many styles
that can be.) However, most users are devoted
to certain standardized styles of working that
have been well worked out and permit the easy
sharing of material an&gof operating practices.
Here, for instance, lsl\ itandard screen layout:
VICW INDICATOR — -

— by wlo
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Two separate panels of text appear, and links
may be shown on them. (Thus it's a thinkertoy—
see p. .) Two little windows at the top re-—
mind you of what you're seeing and what you're
asking for. We can't get into the rest of it
here

THE COMMAND LANGUAGE

NLS has a command language which all
users must learn. While it is a stream-
lined and straightforward command language,
nevertheless it requires the user to type
in a specific sequence of alphabetical
characters every time he wants something
done. (This 1is acceptable to computer—
oriented people; I suspect it would not
be satisfactory, say, for philosophers
and novelists. For designs oriented to
such users, see JOT (p>"50) and Carmody's
System, nearby, Parallel Textface (pgh )
and Th3 (p.JSY).)

Incidentally, NLS users may also employ
a cute little keyboard, something like a
kalimba, that allows you to type with one
hand. You simply type the six significant
ASCII bits (see chart p. 28&) in onme "chord®
— it sounds hard but is easy to learn.

Sample commands: I (insert), D (delete),
M (move or rearrange). Then you point with
the mouse.

MOUSE?

The Engelbart Folks have built a pointing
device, for telling the system where you're
pointing on the screen, that is considerably
faster and handier than a lightpen. (Unfor-
tunately, I don't believe it's commercially
available.) 1It's called The Mouse.

The Engelbart Mouse is a little box with
hidden wheels underneath and a cable to the
terminal. As you roll it, the wheel's turns
are signalled to the computer and the comput-
er moves the cursor on the screen. It's fast
and accurate, and in fact beats a lightpen
hands down in working speed.

Through the command language, NLS allows
users to create programs that respond in all
sorts of ways; thus the fact that certain text-
handling styles are standard (as in above il-
lustration of screen layout) results more from
tradition than necessity.
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@hat he does, then, is prepare given
fields of lenrnin; so tﬂat tgey can ge studied

by‘students using abstractive methods, without
guidance.

A VRS BASIC. HRPERTEXT S9STEM

Hypertext is noh-mequential writing. It's no good to us,
though, unless we can go instantly in a choice of directions
from a glven point. This preparation basically has two steps.
First he sets up the whole field. This i
done in collaboration with a "subject matter
expert,” who names the important topics in
the field and states what intercomnections
they have. The result is a complex graph
structure (see p. ¢4 ) which Pask calls a
conversational domain. It comes out to huge

JTagrams of Iabels and lines between them,

This of course can only mean on computer display screens.

Engelbart's system, now, was mainly designed for peopla who
wanted to {mmerse themselves in it and learn its conventions.
Indeed, it might be said to have been dasigned for a coswunity
of people in close contact, a sort of system of blackboards and
collaborative talking papers.

A more elemental system, with a different slant, was put
together at Brown U. on IBM equipment. We'll refer to it here
as "Carmody's System,” after the young programmer whose name
came first on the writeup.

Then Pask processes this structure to
ma&i a more us:hle map of the field that he
calls an entailment structure, T
basically involves removing "cyc12§"p§§°§i:i"g
graph, thus making the structure hierarchical
in a slightly artificial way justified by what
the subject-matter-expert has said is the
structure of the field.

Carmody's system runs on an IBM 360 vith 2250 display.
While the 2250 is & fine piece of equipment, the quirka of the
360's operating system (see p. S ) often delay the user by
making him wait, e.g., for someone else's cards to gat punched
before it responds to his more immediate uses; this is Like

making ice-skaters wait for oxcarts. (This processing is carried out by a pro-

gram called EXTEND,)

Anyway, the system essentially imposes no structure on
the material; it may consist of text segments of any length
and ties and links between them. An asterisk appearing any-
whera in one piece of text signals a possible jump, but the
reader doesn't necessarily know where to) rapping the asterisk
with the lightpen takes you there, however.

The resulting Entailment Structure is
then presented to the student as a great map
of the field which he may explore.

Pask intends that the student's explor-
ations.will consist of testing analogies, or
what Pask calls morphisms, to find the exact
structures of knowledge he is supposed ta
be acquiring. This knowledge will be in the
form of isomorphisms, or exact analogies, i.e.
laws.

Pask's overall system, examples of which
he has running in his labératory in England,
he calls CASTE (Course Assembly System and
Tutorial Environment). A further development,
which is to be put on a PDP-11/45 computer
(see p. 34 and p.42 ) at the Brooklyn Chil-
dren's Museum, is called THOUGHT-STICKER
This program is intended to allow the demon-
stration and testing of analogies directly,
by children.

kS g
'f d

The same apparently is true of the data
structure. 1 used to be somewhar disturbed
at the way Engelbart's text systems seem to
be rigorously hierarchical. This in fact is
the case, in the sense that having multiple
discrete levels 1 built deep into the system.
But it turns out to be harmiess. The stored
text is divided by the storage techniques in-
to multiple levels, corresponding to a Harvard
outline. Think of it as something like this:

1. HIERARCHICAL FORMAT

A. STORAGE
B. DISPLAY
C. LANGUAGE

But let's expand this example & lirtle: This is stark and simple. It could also get you good

and lost. However, a simple technique took care of that
1. HIERARCHICAL FORMAT everyfime the user jumped, the address of his previous
A. STORAGE locafion was saved on a stack (see "The Magic of the Stack,"
Al. Everything in NLS {s stored p. $7). The user also had a RETURN button: when he wanted

with hierarchical codes.

A2. Their effect depends on the

display.
B. DISPLAY

Bl. The hierarchical codes of
NLS have no consequences in

articular.

B2. The hierarchical codes for
NLS can splay the material
out into a variety of dis-
play arrangements.

B2A. They can be displayed
in outline form.
B2B. They can be displayed

to go back to where he had last jumped from, the system
would pop the last address off the top of the astack, and
take him there. (This feature was adapted from my 1967
Stretchtext paper, and turned out to work out quite well
in practice.)

PASK AND HYPERTEXT

Gordon Pask's work is remarkably similar
The system also had handy features for light-pen text to my own stuff on hypertext.
editing, and various nice printout techniques. All told,
it was a clean and powerful design. While it lacked higher-
level visualization facilities, like Engelbart's display of
Levels (see "outline” in Engelbart article} or collateral
display (see "Thinkertoys,” pDAS2), it was in some ways suited
for naive users; that is, it was eventually fairly safe to use,
and could in large part be taught to rank beginners in a couple

Essentially Pask is reducing a field to
an extremely formal structure of relations
which may then be studied by the student, at
the studen initiative. -

(What I don't quite understand is how the

in normal text form.
B2C. These dratted numbers
can even be made to
disappear.
C. LANGUAGE

Cl. The comsand language deter—
mines vhat the display shows
of the hierarchical structure.

C2. What {e shown can be deter-
wined by a program in the
command language. (For in-
stance, “how many levels
down" it is being shown).
C2A. This is four levels

down. (The earlier
example waen't.)

C3. The display format all de-
pends on what display pro-
gram you use, in the NLS
command language.

That's enough of that. I can't help re-
marking that I still don't like that sort of
structuring, but it 1e deep in NLS, and 1f
you don't like it either (poor deprived lucky
user of NLS) you can program it to disappear,
%0 1c's bardly in your way.

BY THE BEARD OF THE PROPHET!

Engelbart in German means Angelbeard; Doug
Engelbart is indeed on the side of the angels.
In buildiog his mighty system he points a new
vay for humanity. The sooner the better. An
history of the twentieth ceotury will certainly
hold him bigh. Few great men are also such
nice guys.
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The Augmentation of Inteiiect.

Infamous Ape Sequence from my olide-shou.

of hours-~ provided they didn't have to know about JCL cards.

It is left for the reader to figure out interesting uses
for it. How would you do collateral structures? How could
you signal to a reader which of several pieces of text a jump
was to? :

(At least one real hypertext was actually written on this
system.

trodes.
multilayer electrodes than they had imagined wanting to know.)
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Note: Mr. Gross now goes by the name of Lightning Clearwater.

GoRooN PASK ey

This continues the remarks on Gordon Pask
begun on p.

SiFrICULY
sterioN

I will npw try to describe Pask's work
as he has explained it to me. Perhaps this
will be of some help to those who may have
been mystified or dumfounded by contact with
this fabulous man.

Gordon Pask's concern is abstraction and
how concepts are formed, whether in a creature
of nature or a robot or a computer program.
Ahs(rac:io@ is of interest primordially (as life
evolved thinking capacity), psychogenetically
(as the mind acquires new facilities, described
most peculiarly by Piaget), and epistemological-
ly (how do we know? Like, how do we know, man?},
apd methodologically (how can we most effectively
find out more?).

dis interest, then, is in teaching by
allowing students to discover exact relations
in a specific subject matter by the very pro-
cess of abstraction that is of so much interest.

It tied together a lot of patents for multilayer elec-
Readers agreed that they could learn more from it about

In Faiman and Nievergelt (eds.), Pertinent Concepts

analogies are to be explored and tested.)

Anyway, a principal point is that the
student is in control and may use his initia-
tive dynamically; the subject is not artifi-
cially processed into a presentational se-
quence. Moreover, the arbitrary interconnec-
tions of the subject, which are no respecters,
of the printed page, are recognized as the
fundamental structures the student must deal
with and come to understand. On all these
points Pask and I are in total agreement.

Indeed, his explorable systems-- (I don't
know if they will be what I elsewhere call
hypergrams or responding resources)-- will be
fascinating, fun and terrifically educational.
Because he is.

Now it turns out that this exactly com-
plements the notion of hypertext as I have been
promulgating it lo these many years.

Hypertext is non-sequential text., If we
write a hypertext on something, it will be
most appropriate iT we give it the general
interconnective structure of the field. In
other words, the interconnective structures
chosen for the textual parts are likely to have
the same connective structure (in general} as
Pask's Entailment Structure.

For another kind of hypertext, the antho-
logical hypertext built up of lots of other
writings, it is also reasonable to expect the
connective structures to cluster to the same
general form as Pask's entailment structure.

In other words, the very same field of
knowledge Pask is out to represent as an ex-
plorable, formalized whole, I am out to repre-
sent as an explorable informalized whole, with
anecdotes, jokes, cartoons, "enrighment‘mater-
ials," and anything else people might dig.

In still other words, let's have both
and call it a party.

You can't read the soreen here.
It says: COGITO BRGO SUN
omad

Call me Ishmasl.

It really needs the mus

Actually it needs
the '2001' mueic.
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FEELED-EFFECT SYSTEMS
ARE THE NEW FRONTIER.

ANTICS

— BUT 1T'S SHOWMANSH W}
THAT'S PARAMOUNT,
NOT ANY TECHWICAL SPECHLTY

Ab, Love! could you and I with Him conspire

To grasp this sorry Scheme of Things eatire,
Would niot we shatter it to bits—and then

Re-mould it nearer to the Heart’s Desire!

. £dvard Fitagerald.

Almost everyone seems to agree that Mankind (who?)
is on the brink of a revolution in the way information
1s handled, and that this revelution is to come from
some sort of merging of electronic screen presentation
and audio—visual technology with branching, interactive
computer systems. (The naive think “the" merging is
inevitable, as if “the" merging meant anything clear.

1 used to think that too.)

Professional people seem to think this merging will
be an intricate mingling of technical specialties, that
our new systems will require work by all kinds of commit-
tees and consultants (adding and adjusting) until the Re~
sules— either specific productions or overall Systems-—
are finished. Then we will have to Learn to Use Them.
More consulting fees.

I think this is a delusion and a con-game. I think
that when the real media of the future arrive, the small-
est child will know it right away (and perhaps first).
That, indeed, should and will be the criterion. When you
can't tear a teeny kid away from the computer screen,
we'll have gotten there.

We are approaching a screen apocalypse. The author's
basic view is that RESPONSIVE COMPUTER DISPLAY SYSTEMS
CAN, SBOULD AND WILL RESTRUCTURE AND LIGHT UP THE MENTAL
LIFE OF MANKIND. (For s more conventional outlook, see
box nearby, "Another Viewpoint.")

I believe computer screens can make people happier,
smarter, and better able to cope with the copious prob-
lems of tomorrow. But only if we do right, right now.

WHY?

The computer's capability for branching among
events, controlling exterior devices, controlling
outside events, and mediating in all other events,
makes possible a new era of media.

Until now, the mechanical properties of exter-
nal objects determined what they were to us and how
we used them. But henceforth this is arbitrary.

The recognition of that arbitrariness, and re-
consideration among broader and more general alter—
natives, awaits us. All the previous units and
mechanisms of learning, scholarship, arts, transac-
tion and confirmation, and even self-reminder, were
based in various ways upon physical objects-- the
properties of paper, carbon paper, files, books
and bookshelves. To read from paper you must move
the physical object in front of you. Its contents
cannot be made to slide, fold, shrink, become trans-
parent, or get larger.

But all this is now changing, and suddenly. The
computer display screen does all these things if desired,
to the same markings we have previously handled on paper.
The computer diasplay screen is going to become universal
very fast; this is guaranteed by the suddenly rising
cost of paper. And we will use them for everything.
This already happens wherever there are responding com-
puter screen systems. (I have a friend with two CRTs on
his desk; one for the mormal flow of work, and one to
handle interruptions and side excursions.) A lot of
forests will be aaved.

Bov, there are many people who don't like this idea,
and huff about various apparent disadvantages of the
screen. But we can improve performance until almost
everyone is satisfied. For those who say the screens are
"too small,” we can improve reliability and backup, and
offer screens everywhere (so that material need not be
physically carried between them).

The exhilaration and excitement of the coming time
1s hard to convey on paper. Our screen displaye will be
alive with animation in their separate segments of activ-
ity, and will respond to our actions as 1f alive physic-
ally too. )

The question is, then: HOW WILL WE USE THEM? Thus
the design of screen performances and environments, and
of transaction and transmission systems, is of the high-
est priority.

THE FRENCH HAVE A WORD FOR IT

In French they use the term l'Informatique
to mean, approximately, the presentation of in-
formation to people by automatic equipment.

. Unfortunately the English equivalent,
informatics, has been preempted. There is a
computer programming firm called Informatics,
Inc., and when I wrote them about this in the
early sixties they said they did not want their
name to become a generic term. Trademark law
supports them in this to a certain extent.
(Others, like Wally Feurzeig, want that to be
the word regardless.) But in the meantime

1 offer up the term fantics, which is more
general anyhow. -

MEDIA

t people don’t ses is how computer technology now
makes possible the revieion and improvement-— the trans-
formation—- of all our media. It "sounds too technfcal.”

But thie is the basic misunderstanding: tha funda-
mental lasues sre NOT TECHNICAL. To understand this is
besically a matter of MEDIA CONSCIOUSNESS, not technical
knovledge.

A lot of people have acute media consciousness. But
some people, like Pat Buchanan and the communards, suggest
that there is something shabby about this. Many think,
indeed, that we live in a world of false images promulgat-—
ed by "media,” a situation to be corrected. But this is
& misunderstanding. Many imsges are false or puffy, all
right, but it 1s incorrect to suppose that there 1s any
alternative. Medis have evolved from simpler forms, and
convey the background ideas of our time, as well as the
fads. Media today focus the impressions and ideas that
in previous eras were conveyed by rituals, public gather-
ings, decrees, parades, behavior in public, mummer' troup-
es...but actually every culture is a world of images. The
chieftain in his palanquin, the shaman with his feathers
and rattle, are telling us something about themselves and
about the continuity of the society and position of the
individuals in fit.

Now the media, with all their quirks, perform the
same function. And if we do not like the way some things
are treated by the medfa, in part this stems from not
understanding how they work. “Media," or structured trans-
mission mechanisms, cannot help being personalized by
those who run them. (Like everything else.) The problem
18 to understand how media work, and thus balance our un~
derstanding of the things that media misrepresent.

THOUGHTS ABOUT MEDIA:
1. ANYTHING CAN BE SAID IN ANY MEDIUM.

Anything can be saild in any medium,and Inspiration
counts much more than 'science'. But the techniques which
are used to convey something can be quite unpredictable.

Voice of Little Girl:

Announcer, plonkingl
"Your answer i

O MAYKBE

(After How To Be A Department Store Santa Claus,
produced by the author for CBS Laboratories
and the AVS-10 instructional device.

Original slide, starring Michelle Dellinger and

Henry Shrady, unfortunately mislaid.)

2. TRANSPOSABILITY

There has always been, but now is newly, a
UNITY OF MEDIA OPTIONS. You can get your message
across in a play, a tract, a broadside, a textbook,
a walking sandwich-board, a radio program, a comic
book or fumett{, a movie, a slide-show, a cassette
for the Audi-Scan or the AVS-10, or even a hypertext

(see p.hmig).

(But transposing can rarely preserve completely
the character or quality of the original.)

3. BIG AND SMALL APPROACHES

What few people realize is that big pictures can
be conveyed in more powerful ways than they know. The
reason they don't know it 1s that they mee the coutent
in the media, and not how the content is being gotten
across to them-- that in fact they have been given very
big pictures indeed, but don't know it. (I take this
point to be the Nickel-Iron Core of McLuhanism.)

People who want to teach in terms of bullding up
from the small to the large, and others who (like the
author) like to present a whole picture firac, then
£111 in che gaps, are taking two valid approaches.
(We may call these, respectively, the Big Picture ap-
2roach and the Piecemeal approach.) Big picturee are
just as memorable as picky-pieces if they have strong
insights at thelr major intersections.

4. THE WORD-PICTURE CONTINUUM

The arts of writing and diagramming are basically
a continuum. In both cases the mental images and cogni-
tive structures produced are a merger of what is heard
or recelved. Words are slow and tricky for presenting
a lot of connections; diagrams do this well. Bur dia-
grama give a poor feel for things and words do this
splendidly. The writer presents exact statements, in
an accord-structure of buts and indeeds, molded in a
structure of connotations having (if the writer 1is
good) exact impreciseness. This is hardly starcling:
you're always selecting what to say, and the use of
vague words (or the use of precilse-aounding words va—
guely) is simply a flagrant form of omission. In dia-
grams, too, the choice of what to leave in and out, how
to represent overweening conditiontand forces and examp-
lary detsils, are highly connotative. (Great diagrams
are to be seen in the Scientific American and older
1ssues of TIME magazine.)

This word-picture continuum is just a part of the
broader continuum, which I call Fantics.

“Santa, are you more important than God7" /
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FANTICS

By "fantics" I mean the art and sclence of getting
ideas across, both emotionally and cognitively. “Presenta-
tion” could be a general word for it. The character of
what gets across is alvays dual: both the explicit struc-
turesand feelings that go with them. These two aspects,
exactness and connotation, are an inaeparable whole; what
is conveyed generally has both. The reader or viewer al-
ways gets feelings along with information, even when the
creators of the information think that its “content" is
much more restricted. A besutiful example: ponderous
"technical" manuals which carry much more connotatively
than the author realizes. Such volumes may convey to
some readers an (intended) impression of competence, to
others a sense of the authors’ obtuseness and non-imagina-
tion. Explicit declarative structures nevertheless have
connotative fields; people receive not only cognitive
structures, but impressions, feelinge and senses of things.

Fantics is thus concerned with both the arts of ef-
fect— writing, theater and so on—end the structures and
mechanisms of thought, including the various traditions of
the scholarly event (article, book, lecture, debate and
class ). These are all a fundamentally inseparsble whole,
and technically-oriented people who think that systeme to
interact with people, or teach, or bring up information,
can function on some “technical” basis—— with no tie-ins
to humsn feelings, psychology, or the larger social struc-
ture-— are kidding themselves and/or everyone else. Sys-
tems for "teaching by computer,” “"information retrieval,"
and so on, have to be governed in their design by larger
principles than most of these people are willing to deal
with: the conveyance of images, impressions and ideas.
This 1s what writers and editors, movie-wakers and lectur-—
ers, radio announcers and layout people and advertfsing
people are concerned with; and unfortunately computer
people tend not to understand it for beans.

In fantics as a whole, then we are concerned with:

1. The art and science of presentation.
turally includes

Thus it na-

2. Techniques of presentation: writing, stage dir-
ection, movie making, magazine layout, sound overlay,
etc. and of course

3. Media themselves, their analysis and design;
and ultimately

4. The design of systema for presentation. This
will of course involve computers hereafter, both concept-—
ually and technically; since it obviously includes, for the
future, branching and intricately Interactive systems en-
acted by programmable mechanisms, i.e. computers. Thus
computer display, data structures (and, to an extent,
programming languages and techniques) are all a part.

Fantics must also include

5. Psychological effect and impact of various presen-
tational techniques—- but not particular formal aesthetics,
as of haiku or musical composition. Where directly rele-
vant fantics also includes

6. Soclological tie-ins~— especially supportive and
dysfunctional structures, such as tie-ins with occupational
structure; sponsorship and commercials; what works in schools
and why. Most profoundly of all, however, fantics must deal
with psychological constructs used to organize things:

7. The parts, conceptual threads, unifying concepts
and whatnot that we create to make aspects of the world un-
derstandable. We put them into everything, but standard-
ize them in media.

For example, take radio. Given {n radio-- the tech-
nological fundament-- s merely the continuous transmission
of sound. Put into it have been the "program,” the
ial (and thus the episode), the announcer, the theme son;
and the musical bridge— conventions which are useful pre-
sentationally.

The arbitrariness of such mental conetructs should
be clear. Their usefulness in mental organization perhaps
18 not.

Let's take a surprise example, nothing electronic
about it.

Many "highways" are wholly fictitious t least to
begin with. Let's say that a Route 37 le created across
the state: that number is merely a series of signs that
users can refer to as they look at their maps and travel
along.

However, as time goes by, "Route 37" takes on & cer-
tain reality as a conceptual emtity: people think :f it
as a thing. People say "just take 37 straight out
(though it may twist and turn); groups like a Route 37
Merchants' Associstion, or even & Citizens to Save Scemic
.37, may spring up.

What was originally sisply s nominal construct, then,
becomes quite real as people organize their lives around
i,

This all aeems arbitrary but ne ry in both high-
vays snd radio. What, then, does it have to do with the
new electronic media?



Simply this: till now the structures of media lmleha\'v
sprang naturally from the nature of things. Now they don't
Radio, books and movies have & natur. inner dy-

anymore .
namic of their own, leading to such comstructs. While
as well ( 1

this ma rove to be so for computer med
A:gued znp"GeLtlng It Out of Our System,” cited p.INIS),
then again it may not. In other words, WE MUST ACKNOWLEDGE
THAT WE ARE INVENTING PRESENTATIONAL TECHNIQUES IN THE NEW
MEDIA, not merely transporting or transposing particular
things {nto them because they seem right. The psychologi-
cal constructs of man-machine systems may turn out to be

Targely arbitrary. Thus bringing to terminal systems con-
ventions like dialogue instruction (“CAI"), or srbitrary

restrictions of how thinge may be connected, presented ot
written on the computer may be a great mistake.

The highway—number analogy continues. The older
highways had numbers for convenience, and our travels be-
came organized around them, snd particular highweys (like
"5, 1" and “Route 66") came to have special character.
But now with the Interstates, a highway is a planned,
aled unit, no longer just a collection of roads gather—
ed together under a name.

This unit, the Interstate, is not merely a paychologi-
cal construct, but & planned structure. Knowing what vorks
and what doesn't in the design of fast highways, the Inter-
states were built for epeed, structured as closed units.
Designing them vith limited access has been a conscious
decision in the system deaign for well-based reasons, not
a chance structure brought in from horse-and buggy days.

Now, the constructs of previous media— writing, filme,
other arte~- evolved over time, and in many cases may have
found their way to a "natural” form, But because of the
peculiar way that computer media are currently evolving

(—under large grants largely granted to professionals who
use very large words to promote the idea that their origi~
nal professions are lergely applicable-- ), this sort of
natural evolution may not take place. The new constructs
of computer media, especially computer screen-media, may not
have a chance to be thought out. We need designs for screen
presenctations and their mixture— vignetting, Windows,
screen mosaics, transformed and sugmented views, and the
rapid and comprehensible control of these views and windows.
We are still just beginning to find clever viewing tech-
niques, and have hardly begun to discover highly respon~
sive forms of viewability and control (cf. collateration
in "Thinkertoys," p.Ws29, and Knowlton's button-box (1%, )

{See T. Nelson, "A Conceptual Framework for ’
Man-Machine Everything,” cited p. , and material on
controls, below.)

THE MIND'S UNLFICATION

One of the remarkable things about the human mind
15 the vay it ties things together. Perceptual unity
comes out of nowhere. A bunch of irregular resi-
dential and industrial blocks becomes thought of as “my
neighborhood.” A most remarkable case of mental uni-
fication is afforded by the visage of our good friend
Mickey Mouse. The character is drawn in a most para—
doxtcal fashion: two globelike protrusions (representing
the ears) are in different positions on the head, depend-
1ing on whether we view him from the front or the side.
No one finds this objectionable; few people even notice,
it seems.

THE PARADOXICAL ANATOMY OF MICKEY MOUSE

MICKEY MOUSE (frontal)

POSSIBLE RECONCILIATIONS: Rolling
Diagonal Mounting Relative
to Camera

What this shows, of course, is the way the mind can
unify into a consistent mental whole even things which
are inconsistent by normal rules (in this case, the rules
of three-dimensional structure).

Even perceptions are subject to the same principle
of unification. The fingernail is an excrescence with no
nerves in it; yet somehow you can feel things with your
fingernails-- tying together disparate sensations into
a unified sense of something in the world (say, a coin
you're trying to pick up). In the same way, an experienc—
ed driver feels the road; in a very real sense, the car's
wheels and gsuspension become his own sensory extensions.

This principle of mental unification is what makes
things come together, both literally and figuratively,

. in a fantic fleld. A viewer sees two consecutive wovie
shots of streets and unifies them into one street; conmtrols,
if you are used to them, become a single fused system of
options; we can have a sense of a greater whole, of which
one view on a screen {s a part.

THE GESTALT, DEAR BROTUS.

1§ NOT IN OUR_ STARS

BT N cuestuvES.

CONTROLS: THEIR UNLFICATION AND FEEL

Controls are intimately related to sereen presenta-
tion, just as arbitrary, and just as imporranmt.

The artful design of control systems 1s a deeply
misunderstood area, in no way deconfused by calling it
human factors." There are many functions to be control-
led, such as text edicing operations, views of the uni-
verse on a screen, the heading of a vehicle, the tilt of
8n aircraft, the windage and adjustments of artillery,
the temperature of a stove burner and any other control-
lable devices. And nowadays any conceivable devices
could control them— pushbuttons, knobs, cranks, wheels,
levers and joysticks, trigger, dials, magic wands, mani-
pulacion by lightpen on CRT screens (see p.b*™ 71y, flicks
of the finger, the turning of the eyes (as in some ex-
perimental yun-aiming devices), the human voice (but
that introduces problems— mee p.HMIT), keyboards, elec-
tronic tablecs, Bugelbart mice and chordwriters, and so

oa,

The human mind baing as supple as it is, anything
whatever can be used to control systems. The problem ism

having it be s comprehensible whole.

As already remarked, our ability mentally to unify
things is extraordinary. That we somehow tie together
clutch, gear, accelerator and brake into a comprehensible
control structure to make cars go and stop should amaze
and instruct.

Engineers and "human factors” people speak as though
there were some kind of scientific or determinate way to
design control systems. Piffle. We choose a set of con-
trole, much like an artist's Palette, on the basis of ge-
neral appropriateness; and then try best and most artistic-
ally to fit them to what needs doing.

The result must be conceptually clear and retroactive-
ly "obvious"-- eimply becsuse clarity is the simplest way
to keep the user from making mistakes. Clear and simple
systems are easler to learn, harder to forget, less likely
to be screwed up by the user, and thus are more economic-
al-- getting more done for the resources put in.

There i# a sort of paradox here. The kinds of con-
trols are totally acbitrary, but their unification in a
good system is not. Smoothneas and clarity can come from
disparate elements. It 1s for this reason that I lay par-
ticular etress on my JOT system for the imput and revision
of text, using a palette of keys available on the simplest
standard computer terminal, the 33 Teletype. I cannot
make the final judgement on how good this system is, but
it pleases me. JOT is also an important example because
it suggests that a conceptually unified system can be
created from the artful non-obvious combination of loose
elements originally having different intended purposes.

Mental analogy is an important and clear control
technique. We tend to forget that the steering wheel was
invented, separately replacing both the boat's tiller and
the automobile's tiller. We also forget that the use of
such steering mechanisms must be actually learned by
children. Such continuous analogies, though, require cor-
responding continuities in the space to be controlled--
an important condition.

Simplicity and clarity have nothing to do with the
appearance of controls, but with the clarity and unique
locatability of individual parts. For this reason I find
deplorable the arrayed controls that are turning up, e.g.
on today's audio equipment. Designers seem to think
rows of things are desirable. On the contrary: the best

designed controls 1 ever used are on the Sony TC-50
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pocket tape recorder
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but of course this is now phased out; instead most cassette
recorders have five or six stupid buttonms in a row. (Was
it too good to last?)

Spuriocus control elegance comes in many guises. Con-
sider Bruce McCall's description of the Tap-A-Toe Futuroi-
dic Footless De—Clutching!®™ system. This was offered on
the fictitious 1934 Bulgemobiles, and allowed you to drive
the car with one pedal, rather than three (see box nearby).

Careless and horrible designs are not all fictitious.
One egregious example also indicates the low level of de-
sign currently going into some responding systems: comput~
er people have designed CRT writing systems for newspapers
which actually have a '"kill" button on the console, by
which authors would accidentally kill their stories. In
2 recent magazine article it was explained that the event-—
ual solution was to change the program so that to kill
the story you had to hit the "kill" button twice. To me
this seems like a beautiful example of what happens when
you let insulated technical people design the system for
you: a "kill" button on the keyboard is about as intelli-
gent as inatalling knives on the dashboard of a car,
pointing at the passenger.

There is another poor tendency. When computer pro-—
grammers or other technical people design particular
systems without thinking more generally, things are not
likely to be either simple or combinable. What may re-
sult is intricate user-level controls for one particular
function, controls that are differently used for another
particular function, making the two functions not com-—
binable.

What makes for the best control structures, then?
There is no simple answer. I would say provisionally
that it 1s a matter of unified and conspicuous consfructs
in the mentail view of the domain to be controlle:
corresponding to a well~distinguished and clearly-inter-—
related set of controlling mechanisms. But that {s hardly
the last word on the subject.

THE ORGANIZATION OF WHOLENESS

It should be plain that in responding screen-
systems, "what happens on the screen' and "how the
controls respond” are not really distinguishable.
The screen events are part of the way the controls
respond. The screen functions and control functions
merge psychologically.

Now, there is a trap here. Just as the gas
pedal, clutch, gearshift and brake merge psychologi-
cally, suy control structure can merge psychological-
ly. Clutch and gear shift do not have, for most of us,
clear psychological relevance to the problem of con-
trolled forward motion. Yet we psychologically inte-
grate the use of these mechanisms as & unified means
for controlling forward motion (or, like the author,
get an Autobaric). In much the same way, any system
of controls can gradually come through use to have a
psychological organization, even spuriously. The trap
1s that we so easily lose sight of arbitrariness and
even stupidity of design, and live with it when it
could be 80 much better, because of this paychological
melding.
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But useful wholeness can be helped along. J
what .l have called the accordance-structure :( vr‘l‘::n:.
(see "Writing,” p.)NY) moves it along smoothly, fantic
design that builde from a well-organized {nternal dy-
namic should confer on a fantic aystem the same momentum
and clarity that carefully-orgenized writing h

This contribution of wholen can only oceu -
ever, 1f the under-level complicecions of a syesen hooe
been carefully atreamlined and smoothed back, at least
a8 they affect the user. Consider the design of the JOT
text editing system (p.S"0): while 1t 1a eimple to the
user, computer people often react to it with {ndignation
and anger because it hides what are to them the signifi-
cant features of computer text editing-- explicit pre-
occupation with storage, especially the calling and re-
vision of "blocks." Nevertheless, I say it is the de~
taile at this level which must be smoothed back 1f we
are to make systems for regular people.

The same applies to the Th3 system (see p. DM %)
which 1s designed to keep the user clear-minded as he
compares things in multiple dimensions. The mechanisms
at the computer level must be hidden to make this work.

FANTIC SPACE
Pudovkin and Eisensteln, great Russian movie-makers

of the twenties, talked about "filmic space"-— the imagin~
ary epace that the action seems to be in.

This concept extends iteelf naturally to fantic space,
the space and relationahips sensed by a viewer of any me-
dium, or a user fn any presenting or reeponding environ-
ment. The design of computer display systems, then, is
really the artful crafting of fantic space. Technicalities
are aubservient to effects. (Indeed, I think computer
graphics is really a branch of movie-making.)

FANTIC STRUCTURE

The fantic structure of anything, then, consists of
its noticeable parts, interconnections, contents and ef-
fects.

I claim that it is the fantic unity-- the conceptual
and presentational clarity of these things-~ that makes
fantic systems-- presentational systems and material——
clear and helpful, or not.

Let us take an interesting example from a system for
computer-assisted instruction now under implementation.
T will not identify or comment on the system because per—
haps I do not understand it sufficiently. Anyway, they
have an array of student control-buttons that look like
this: .

ok ICE
[a Llftbﬂ] HELP AV

MAP | HARDER | EASIER

frACT

RULE
[frac‘lr(q]

The general thinking in this system seems to be
that the student may get an overall organizing view of
what he is supposed to be learning (MAP); information on
what he is currently supposed to be about (0OBJ); canned
suggestions based on what he's recently done  (ADVICE).
Morbver, he can get the system Lo present a rule abour
the subject or give him practice; and for either of
these he may request easler rules or practice, or harder
tules (i.e., more abstruse generalities) or harder prac-
tice,

For the latter, the student is supposed to hit
RULE or PRACT followed by HELP, HARDER or EASIER, viz.:

OKY | HELP | Adwice
3

2 1
whe i) chsig

(= v
BULE | OXkMP | PRACT

Now regardless of whether this is a well-thought-out
way to divide up a subject— I'll be interested to see
how it works out— these controls do not seem to be well-
arranged for conceptual clarity. It seems to be the old
rows—of-buttons approach.

1 have no doubt that the people working on this sy-
etem are certain this is the only possible layout. But

consider that the student's options might be clearer to
him, for instance, if we set it up as follows:

Gerneralities Approse hes

ol S

MATr HELP

HARDER

ROLE

EASIRR

08
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or like this:

Oﬁt\‘rﬁr‘”‘\

RULE, | EXAMP [PRACT K‘w’fs
v ]
BVICE EASIER Hmc&{ HELP | Qualdicitons

ing to show here is that merely the
':‘rl::ngln.:n:no'f :uuona creates different fantic con-
structs. 1f you see this, you will recognize that
considering all the other options we have, designing
nev media 1s no small matter. The control structures
merge mentally with the presentational structures.
The temptation to settle on short-sighted designs hav-
ing shallow unity is all too great.

FANTIC DESIGN

Fantic design is basically the planning and selec-
tion of effects. (We could also call these "performance
values cf. "production values" in movies.)

Some of these intended effects are simply the com-
munication of information or cognirive structure-- “in=-
formation tramsfer,” to use one of the more obtuse
phrases current. Other desirable effects include orien-
ting the user and often moving him emotionally, including
sometimes overwhelming or entrancing him.

In the design of fantic systems involving automatic
response, we have a vast choice among types of presenta-
tional techniques, tricks that are just now becoming
understood. Not just screen techniques and functioms,
but also response techniques and functions.

(1f "feelie" systems are ever perfected, as in
Huxley's Brave New World, it's still the same in prin-
ciple. See Wachspress, p. DM9.)

1n both general areas, though-- within media, and
designing medi. it seems to me that the creation of
organizing constructs is the most profound problem.
Io particular, the organizing comstructs must not dis-
tract, or tear up contents. An analogy: in writing, the
inventions of the paragraph, chapter and footnote were
inventions in writing technique that helped clarify what
was being expressed. What we need in computer-based
fantic design is inventions which do not artificially
chop up, constrain, or interfere with the subject (see
box, Procrustes, nearby).

I do not feel these principles are everywhere suf-
ficiently apprecisted. For instance, the built-in
structures of PLATO (see "Fantic Space of PLATO," p.
9M 27) disturbs me somewhat in its arbitrariness—- and
the way its control keys are scattered around.

But there is always something artificial-- that fs,
some form of artifice—- in presentation. So the problem
is to devise techniques which have elucidating value but
do not cut connections or ties or other relationships
you want to save. (For this reason I suggest the reader
consider "Stretchtext," p. 3M19 , collateral linkage
{p- QHTL), and the various hypergrams (p.DP\ ‘5"'\)'
These structures, while somewhat arbitrary and artifi-
cial, nevertheless can be used to handle a subject
gently.)

An important kind of organizing construct is the
2ap or overall orienting diagram. This, too, is often
partly “exact" and partly "artifice:" certain aspects of
the diagram may have unclear import but clear and help—
ful connotation. (For instance, consider the "picture
systems" diagram on p. D20 -~ just what does the
vercical dimension mean? Yes, but what does it really
mean?)

Responding systems now make it possible for such
orienting structures to be multidimensional and respon-
ding (cf. the orienting function of the “dimensional
f11p" control illustrated on p. DM 1 ).

Fantic design, then, is the creation either of
things to be shown (writing, movie-making, etc.) at the
lower end, or medfa to show things in, or environments.

1. The design of things to be shown—— whether
writiog, movie-making, or whatever— is mearly always a
combination of some kind of explicit structure-- an ex-
planation or planned lesson, or plot of a novel-- and

a feeling that the suthor can control in varying degrees.
The two are deeply intertwined, however.

The author (designer, director, etc.) must think
carefully about how to give organization to what is
being presented. This, too, has both aspects, cognition
and feelings.

At the cognitive end, the author must concern him-
self with detailed exposition or argument, or, in fiction,
plot. But simply putting appropriate parts together is
not enough: the author must use organizing conetructs to
continually orient the reader's (or viewer's) mind. Re-
peated reference to main concepts, repeated shots (in a
movie) of particular locations, serve this function; but

each medium presents its own possible devices for this
purpose.

The organization of the feelings of the work
:ri;l-croll:a the cogoitive; but we can't get into
t here.

6L

Selection of points and parts contributes to both
ects. If you are trying to keep the feeling of a
thing from being ponderous, you can never fnclude
everything you wanted, but must select from among the
explicit points and feeling-generators that you have
thought of.

2. The design of media themselves, or of media
subsystems, is not usually a matter of option. Books,
movies, radio and TV are given. But on occasion, as
for world'e fairs or very personal projects, we have
a certain option. Which allows things like:

Smellavision or whatever they called it:
moviea with a smell-track, which went out
into the theater through odor generators.

Branching movies (see p.Sm4YY).

"Mulci-media” (multiple audio tracks and si-
wultaneous slide projections on different
screens) .

Stereo movies.

And s0 on. The thing about the ones mentioned is that
they are not viable &8s continuing setups for repeated
productions. They do not offer a permanent wide market;
they are not stable; they do not catch on. Which is in
a way, of course, too bad.

But the great change is just about now. Current
technicalities allow branching media—- especially those
associated with computer screens. And it is up to us now
to design them.

3. MENTAL ENVIRONMENTS are working places for struc—
tured activity. The same principles of showmanship apply
to a working environment as to both the contents of media
and the design of media. If media are environments into
which packaged materials are brought, structured environ-
ments are basically environments where you use non-packag-
ed material, or create things yourself. They might also
be called "contentless media." The principles of whole-
ness in structured environments are the same as for the
others, and many of our examples refer to them.

The branching computer screen, together with the
selfsame computer's ability to turn anything else on
and off as selected by the user, and to fetch up in-
formation, yields a realm of option in the design of
media and environment that has never existed before.
Media we design for screen-based computer systems are
going to catch on widely, so we must be far more at—
tentive to the options that exist in order to commit-—
nationally, perhaps—- to the best.

In tomorrow's systems, properly unified controls
can give us new flexibilities. If deeply well-—designed,
these promise magnificent new capabilities. For in-
stance, we could allow a musician to “comduct" the per-
formance of his work by a computer-based music synthesis
system (see “Audio,” p.Y%1l), perhaps controlling the
many qualities of the performance on a screen as he goes,
by means of such techniques as dimensional flip (see
p.dn3). (The tradition of cumulative audio synthesis,
as practiced in the fifties by Les Paul and Mary Ford,
and more recently by Walter Carlos and Mike Oldfield,
will take on a new fillip as multidimensional control
techniques become common.)

®
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CREATING TEXT: just type it i

)"%“ <« sp sp sp sp
4 77/~<r (bell} The quick brown fox

e Jype & sp sp

a4 7’;/(' sp ! sp ! sp ! fox
27 7yer. The | quick I lithe ! fox

CHECK TIIE RESULTS:
“ sp sp sp  sp
(bell) The lithe quick fox

TO REARRANGE IT, YOU TYPE: LINE FEED key.

One of the intents of this book has been to orient
you to some of the possibilities and some of the options,
considered generally. There is not room, unfortunately,
to discuss more than one or two overall possibilities in
detall. The most successful such system 8o far has bean
PLATO (discussed pp. DM18-19): others
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NEW MEDIA TO LAST

What's worse, we are confronted not merely with the
Job of using computers to present specific things. The
greater task is to design overall computer media that
will last us into a more intelligent future. Adrift in
a sea of ignorance and confusion, it is nevertheless our
duty to try to create a whole transportation system that
everybody can climb aboard. Por the long run, fantic
systems must be treated not as custom eystems for explicit
purposes, but as OVERALL GENERAL DESIGNS WHICH WILL HAVE
TO TIE TOGETHER AND CATCH ON, otherwise collapse and
perish.

FINAL CONSEQUENCES.

It seems to me certain that we are moving toward
a generalized and universal Fantic system; people can
and should demand 1t. Perhaps there will be severa. H
but 1f so, being able to tie them together for smooth
transmission is essential. (Think of what {t would be
like if there were two kinds of telephones?) This then
is a great Ielrch“and crusade: to put together truly
general media for,future, systems at vhich we can read,
vrite, learn and visualize, year after yesr after year.
The initfatives are not likely to come from the more
conventional computer people; aome of them are part of
the problem. (Be prepared for every possible form of
aggressive defensiveness from programmers, especlally:
"Why would you want that?" The correct ansver is
BECAUSE, dammit!)

But this all means that interior computer technical-
ities have to be SUBSERVIENT, and the programmers canmot
be allowed to dictate how it is to behave on the basis
of the underlevel structures that are convenient to them.
Quite the contrary: from the fullest consideration of the
tichest upper-level structures we want, we the users-to-
be must dictate what lower-level structuree are to be
prepared within.

But this means you, dear reader, must develop the
fantic imasgination. You must learn to visualize possible
uses of computer screens, 80 you can get on down to the
deeper level of how we are going to tie these things
together.

The designer of responding computer systems is
creating unified setups for viewing and manipulating
things~- and the feelings, impressions and sense of things
that go with them. Our goal should be nothing less than
REPRESENTING THE TRUE CONTENT AND STRUCTURE OF HUMAN
THOUGHT. (Yes, Dream Machines indeed.) But it should
be something more: enabling the mind to weigh, pursue,
synthesize and evaluate ideas for & better tomorrow.

Or for any at all.
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Here's how simple it is to create and edit text with the JOT system.
Since your typewriter is now a JOT machine, not every key does what it used to.

)f’*“/'//( The quick brown fox jumps over the lazy dog.

Z)‘/)f:{; The quick brown fox jumps over the lazy dog.

REVIEWING A SENTENCE YOU JUST TYPED: the back-arrow takes you back, the space bar steps you

through

DELETIONS AND INSERTIONS: the RUBOUT key rejects words you don't want. To insert , merely type.
RUBOUT 1lithe sp sp sp sp sSp sp
4 //'/ur {bell) The guick /brown/ lithe fox jumps over the lazy dog.

REARRANGING TEXT: first we make three Cuts in the text, signalled by free-standing exclamation

points.

This exchanges the two pieces between the cuts.
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Auother applicaticn of tac present tnvention 18 also in the wrcw
of pictorial dlaplay, but offers « grest variety of potential user choices in
a siuple circumstance. I call this the "imlking net" system because control is
effocted through a changing netvork of cholces wbich  step, or "wlk,”
around the coreen.

The problem of {ntricate cazputor graphics msy be phrased as
follovs: given that a digitel system can hold u vide variety of gruphical
msterials ready to present, how miy the user =00t simply and conveniently
choose them? Indeed, hov muy the user keep truck of what is happening, vbere
he 18 und vhere he bas been?

The external mechaniom I huve selected for this fucility paradox-
fcally cambines great versatility for sophisticated presentations vith neut
stmplicity before the naive user. The {dea {5 this: the user may comund 3
continuing succession of changing presentations, mXing only one simple choice
at l time, yet recciving intricate and rich animations vith extremely clear
continuity on the screen.

Tbe exterior mechanisn is this: slong with an arbitrary gruphic

presentation on the screen, the uzer 1s continuously prescnted with the fmige

it
of a foriing set Of arrcus, ¢.g.:

bt iy orig
rr tNTERIO R
~—
e,
shaat

The pip 1s & conventionar iight-pen cursor. Tne “current shank” {S u line
whose implicit gradations control developrentc io the picture; and the choice
of urrows et the end of the current shunk deterninz a discrete choice between
altcrnatives thut are to transpire.

The user, seizing tke pip vith the lightpcn, woves it {through
the usual lightpeo techniques) sidcways wlonp tbe current shank. Moving 1t fn
the "forvard” direction cauces progresoive developments in the pictui2, moving

1t "backward” causes 4 reversal of aniziticns and other previous developrznts.

When the pip reschec the chotze roint in the forvurd direction,

the user may drag it (through the ususl ligatpen technigu2s) along either of
the beckoning slternatives. This thon causes further developstnts in the
presentation coasonant with the line selected.

"Developments” of the picture here includs expansio, contruction
8liding wovementa and fruzc-by-frame animation.

(Thece materials will have bsen, of course, explicitly input by
suthors and artists.)

In a sample

consider a p on on the subject

of Voleances. Let the first shank of the control net control the "rise of a
volesno from the sca”-- an undulating ocean surface plerced first by a visp of

saoke, then a groving peak, with rivulets of lava seen to run down its sides

und darken as they contribute to its growth,

Gtrol_ender firsf slank

At the cnd of the first shank, the user cay branh to tuo arrows,
lsbelled respectively WORD ORIGIR and LITERIOH. Either opticn coatinuze Lie
presentation vithout a break, retaining tmch of the picture on the ecreen.
Selection of WORD ORIGIH cauncs the word VOLCAKO to chenge to VULCAN, and a
pleture of the god Vulcan 15 scen to seize a’ lghtning bolt rising fram the
Crater; text appsurs to explain this. Alteraatively, If the user chooses

INTERICR, the tubeg and ducts vithin the volcano appear, and cxplanstory text

e

also. —d

VoLl oo

(Toe path uachosen fades from the screen, as doss the previoic
shunk,)

"Edtbor of thece alternatives may continue vith its ovn
develogzants and animations under control of its own shank.

Beveranl festures of this control application are of special
interest. One 1o that the presentation may be continucus in all directions,
aiding in continucus uter orientation, Another is that presentaticus are
reversible {n various vuys, on aid both i{n ucer oriecntation and self.study.
(Not only 18 & demonstration reversible vithin a given shank, but the user may

buck the pip through an

into the shanke--

which resppears at the juncture as the lightpen backs up-- and the user ruy
continue to reverse the presentation through that preceding shank, or to re-cnte
the intersection und mske another choice, "the path not taken.”) These
features sllov the uver clearly to repest demondtrsticns as often as he likes
and to  explore nuzerous slternatives,

The displayed control net 13 thus to be understood as a large
netvork of choices, mostly unseen, whose currently visible portion "valks” arour
the screen as use progresses. Within this system, then, numerous variants are
possible. For {nstunce, the currently viaible portion of the net may itself

be vhimsically incorporated in a picture, viz.:

SIN
2

©
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PROCRUSTES THE GIRNT

The Greeks told of a qiu:;:f’a!ocmlui (rhymes with
Rusty's) who was very hospitable to passing travelers.
He would invite, indeed compel them, to sleep in his
bed. Unfortunately, because it was a very odd bed, he
had to cut them up first...

has haunted ever since; and
any time we are forced to use categories that don't pro-
perly fit a subject, it seems like an invitation to the
Procrustean bed.

Hypertext systems at last offer total freedom from
arbitrary categorizing and choppings but in some systems
for storing and presenting information, I can't help hear-
ing the whisk of Procrustes’ knife-—

——

""Take new Tap-A-Toe Futuroidic Footless
De-Clutching. Instead of old-fashioned gas,
brake and clutch pedals that kept your feet
busier than a dance marathon, Tap-A-Toe
Futuroidic Footless De-Clutching offers the
convenience of Single Pedal Power Control--
combines all foot functions in one single
pedal! ~—

"Think of it: one tap-- you go, moving
off faster than a barfly after Repeal.

"Two taps-- you change gears, as smooth
and automatic as a mortgage foreclosure.

"Three taps-- you stop quicker than the
U.S. economy.

"And that's all there is to it. Tap-A-
Toe Futuroidic Footless De-Clutching wit
Single Pedal Control is as easy and effort-
less as the Jap march on Manchuria!"

Bruce McCall,
*1934 Bulgemobile Brochure,”
National Lampoon, May 74, 76-7.

STELLAVISION

A nice example of a unified presentational
system would allow you a “feelie” glove along
with your computer display— the sort of thing
Mike Noll has been doing at Bell Labs.

Now, suppose you are playing with a diagram
of a star on a computer display screen. It's all
very well to its layers, flowing arrows re-
and
50 on-- but soma things you ought to be able to
fael. For example, the mechanical resonance-prop-
erties of stars. It would be nice to bs able to
raach and grasp the star, to squeeze it and fesl
ite pulsations as it regains ita shape. This
could be done in the glove-- at the same time the
image of the glove grasps the star on the screen,
and the atar is squished.

Of course, to build such & responding glove,
particularly ons that gave you subtle feelings
back in your fingers, would probably be very ex-
pensive. But it's the kind of possibility people
should start considering.

Saold Thove eaied +

TeacyorecHnics?

SHO WMAN SH1PNOGOGY?
INTELLECTRONICS 2 [5-%n]
THOUGHTO MATION 2
MEDIA -TRONICS ?

ABOUT THE TERM
FANTICS.

First of all, [

feel that
people understand’wha factiony few

t interactivi
systems are about. It' © sopputer

s like the st.
lilggnen and the elephant-- each honks e
erent thing (based, $
technical specialty), usually, on his own

But I think it's all show business.
PENNY ARCADES are the model for interactive
computer systems, not classrooms or libraries
or imaginary robot playmates, And computer
graphics is an intricate branch of movie-
making.

Okay, so I wanted a term that would
connote, in the most general sense, the show-
manship of ideas and feelings-- whether or not
handled by machine. :

1 derive "fantics" from the Greek words
"phainein" (show) and its derivative “phantas-
tein" (present to the eye or mind).

; You u‘x:l of course regognize its cousins
antastic, fantasy, phantom. ("Phanton" means
what 1s shown; in mesxcal Tllustration it refers
to an opaque object drawn as transparent; a
"phantom limb" is an amputee's temporary feeling
that the severed limb has been restored.) And a
fantast is a dreamer.

The word "fantics" would thus include
the showing of anything (and thus writing
and theater), which is more or less what I
intended. The term is also intended to
cover the tactics of conveying ideas and
impressions, especially with showmanship
and presentational techniques, organizing
constructs, and fundamental structures
underlying presentational systems.

Thus Engelbart's data hierarchy (P3"g.yp,
SKETCHPAD's Constraints (p.ph13), and PLATO's
fantic spaces (p.)\n-]} are fantic constructions
that need to be understood if we are to under-
stand these systems and their potential usages,

S

Livermore Labs, those hydrogen-bomb
destgn people, will have a "Laboratory for
Data Analysis,” an opulent facility for ex-
perimenting with multidimensional visualization.

One of your jolly ironiss. I have seen pic-
tures of beautiful multibutton control handles which
were designed for project SMASH, would you beliave
Southeast [Asia] Multisensory Armament System for
Helicopters. Aargh.)

The best with the worst.

Everything is deeply intertwingled.

Designing screen systems that focus
the user's thought on his work, with help-
ful visualizations and no distractions, is
the great task of fantic design.

In a system [ designed for CRT motion-
picture editing, the user could maipulate
written descriptions on the screen (corres-
ponding to the usual yellow-pad notes). To
see the consequences of a particular splice,
for instance, the editor would only have to
draw a line between two annotated lines re-
presenting shots., Trim variations could be
seen by moving this cut-line (illustrated).

Not long after, CBS and Memorex did in-
troduce a system for movie-editing by CRT--
but I've heard that in their system the user
has to actually deal with numbers. If so,
this is missing the whole point.

Hustalon  Shos F-ny
MONSTER APPROACHES . |
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+ THINKERTOY S~

Our greatest proolems involve thinking and the
vigualization of complexity.

By "Thinkertoy” I mean, first of all, a system
to help people think. ('Toy' means it should be easy
and fun to use.) This is the same general ides for
which Engelbart, for instance, uses the term "aug-
mentation of intellect.”

But a Thinkertoy is something quite specific:
I define it as a computer display system that helps
you envision complex alternatives.

The process of envisioning complex alternatives
is by no means the only important form of human
thought; but it is essential to making decisions, de-
signing, planning, writing, weighing alternate theor-
ies, considering alternate forms of legislation, doing
scholarly research, and so on. It is also complicated
enough that, in solving it, we may solve simpler prob=
lems as well.

We will stress here some of the uses of these sy-
stems for handling text, partly because I think these
are rather interesting, and partly because the com-
plexity and subtlety of this problem has got to be
better understood: the written word is nothing less
than the tracks left by the mind, and so we are really
talking about screen systems for handling ideas, in
all their complexity.

Numerous types of complex things have to be inter-
compared, and their relations inter-comprehended. Here
are a few of the many types:

Alternative designs.

Discrepancies among the testimony of witnesses.

Successive drafts of the same document.

Pairs of things which have some parts the
same, some parts different (contracts, holy books.
statutes of different states, draft versions of
legislation...)

~
Different theories and their ties to parti-
cular examples and evidences.

&‘ ]Luv) 1
& Tetor T
Under examination these different types of inter-
comparison seem to be rather different. Now, one ap-
proach would be to create a different data structure
and viewing technique for each different type of complex.
There may be reasons for doing that in the future.

For the present, however, it makes sense to try to
find the most general possible viewing technique: one
that will allow complex intercomparisons of all the
types mentioned, and any others we might run across.

. One such technique is what I now call collatera-
tion, or the linking of materials into collateral struc-
tures Xas will be explained. This is fairly straight-
forward if you think enough about the problem; Engel-
bart di ed it ind ly.

Let us call two structures collateral if there are
links between them, connecting a selected part of one
with a selected part of the other. The sequences of
the connected parts may be different. For simplicity's
sake, suppose each one is a short piece of writing.

(We will also asgume that there is some convenient form
of rapid viewing and following between one end of a link
and another.)

PecT pocumint

sceonp
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We might also think of them as systems for

THe MANAGEMENT OF LOOSE ENDS.

LL

Now, it will be noted first off that this is an ex-
tremely general method. By collateral structuring we
can easily handle the equivalents of: tables of contents;
indexes; comments and marginalia; explanations, exegesis,
explication; labeling; headings; footnotes; notes by the
writer to himself: comments and questions by the reader
for later reference; and additional details out of se-
quence.

Collateration, then, is the creation of such
multiple and viewable links BETWEEN ANY TWO DATA
STRUCTURES, in principle. It is general and powerful
enough to handle a great varjety of possible uses in
human intellectual endeavor, and deserves consider-
able attention from researchers of every stripe.*%

The problem then, is how to handle this for
rapid and convenient viewing and whatever other work
the user wants to do-- writing and splicing, inter-
comparing, annotating and so on. Two golutions ap-
pear on this spread: The Parallel Textface™, design~
ed as a seminal part of the Xanadu system (see p.DSb),
which I hope will be marketed with that system in the
near future, and a more recent design which I've work-
ed on at the University of Illinois, the 3D Thinkertoy
or Th3.

CLARITY AND POWER

We stressed on the other side of the book that
computer systems must be clear, simple and easy to use.
Where things like business uses of computers are con-
cerned, which are intrinsically so simple in principle,
some of the complications that people have been forced
to deal with in ill-designed computer systems verge on
the criminal. (But some computer people want others
to think that's the way it has to be. "Your first
duty is to keep your job, right?” one computer person
said to me recently. "It wouldn't do to set up systems
so easy to use that the company wouldn't need you any-
more." See "Cybercrud," p.8.)

But if it is desirable that computer systems for
simple-minded purposes be easy to use, it is absolutely
necessary that computer systems for complicated purposes
be simple to use. If you am wrangling over complex al-
ternatives-- say, in chess, or in a political simula-
tion game (gee "Simulation,” p. $f), or in the throes
of trying to write a novel, the last thing you will tole-
rate is for your computer screen to introduce complica-
tions of its own. If a system for thinking doesn't
make thinking simpler-- allowing you to see farther and
more deeply—- it is uselss, to use only the polite term.

But systems can be both powerful and simple at
the same time. The myth that things have to be com-
plicated to do anything for you is pernicious rubbish.
Well-designed systems can make our mental tasks lighter
and our achievements come faster.

It is for this reason that I cmnd?ﬂu reader
these two designa of mine: as examples of user-level
control and viewing designas-- fantic environments, if
you will (see pJg<;)-- that are pruned and tuned to
give the user great control over the viewing and crose-
conaideration of intricate alternatives, without com-—
plication. I like to believe that both of thi in-
deed, are ten-minute gystems—- that is, when we get
them running, the gange of uses shown here can be taught
to naive users. in ten minutes or less.

It is because of my heartfelt belief in this kind
of simplicity that I stress the creation of prefabrica-
ted environments, carefully tuned for easy use, rather
than the creation of computer languages which must be
learnt by the user, as do such people as Engelbart (see
p.WY6) and DeFanti (see p.MM3i). Now, their approach
bbviously has considerable merit for sophisticated users
who want to tinker repeatedly with variant approaches.
For people who want to work incessantly in an environ-
ment, and on other things—- say writers-- and are ab-
sent-minded and clumsy and nervous and forgetful (like
the present author), then the safe, prefabricated en-
vironment, with thoroughly fail-safe functions and ut-
terly memorable structural and control interrelation-
ships, is the only approach.

* xr’x my 1965 paper (see bibliography) 1 called collateral
structures zippered lists.

*¥% A group at Brown University has reportedly worked
along these lines since I worked with them, but due
to certain personal animosities I have not kept up
with their developments. It will be interesting to
see what kind of response they can get out of the
IBM systems they are using.
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DECISION/CRFATIVITY SYSTEMS
[THiNreRYOPS]

Theodor H. Nelson
19 July 1970

It has been recopnized from the dawvn of computer display that the
grandest and most important use of the computer displsy should be to
aid decisions and creative thought. The work of Ivan Sutherland (SKETCHPAD)
and Douglas Engeltart have really shown how we may use the displey to
visualize and effect our creative decisions swiftly and vividly.

. For some reaton, however, the most important aspect of such systems

has been neglected.

e do not make important decisions, we should not

make delicate decisions, serially and irreversibly. Rather, the power of
the computer display (and its conmputing and filing support) must be so
crafted that we m2y develcp alternatives, spin out their complications
and interrelationships, and visualize these upon a screen.

WE OFTEN WANT TO SAVE ALTERNATIVES.

No system could do this for us automaticelly. What design and

And closely ta my [
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P following:
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From Coleridge's Poems: A Facsimile
Reproduction of the Proofs
and MSS. of some of the Poems,.
(Folcroft, 1972.)

programming can creete, hovever, is a fecility thet will allow us

to 1list, sketch, link and annotazte the complexities we seek to under~
o1b/ui art, stand, then present "views" of the complexities in many different forms.
Studying these vicws, annotating and ref
designs and decisions with much rore in mind than we could othervise
hold together in the imagination.

ning, we can reach the final

Some of the facilities that such systems must have include the

Annotntions to anything, to any remove.
Alternatives of decicion, design, vriting, theory.

Unlinked or irrervlar pieces, hanging as the user wishes,

Multicouclineg, or complex linkage, between alternatives, annota-
tions or whatever.

Historicel filinz of the user's actions, including each addition
and modification, and possibtly the viewing actions that preceded them,

Frozen m
for his thin

and versions, which the user may hold as memorable

Evoluticnary counlinm, where the correspondences between evolving
versions ere automaticelly maintained, and their differences or relations

easily annotated.

In addition, designs for screen 'views", the motion, appearance
and disappcarance of clcments, require considerable thousht and {magi-

nation.

The objecct is not to burden the user, or make him aware of complex-
ities in which he has no interest. But almost everyone in intellectual
and decision pursuits has at some time an implicit need for some of

these facilities.

If people knew they were possible, they would demand

them. It is time for their creation.

A full-fledged decision/creativity system, embracing both text and
graphics, is one of the ultimate design goals of Project XANADU.
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The PROUEL TERTACE™

This user-level system is in:e':ndod to aid in
all forms of writing and scholarship, as well as
anywhere else that we need to understand and mani-

i i ht).
ulate complex clusterings of text (i.e., thou
II’t will also work with certain animated graphics.

@M T Resen
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DERIVATIVE MOTION: when links run sequential-
ly, connecting one-after-the-other on both sides,

The Parallel Textface, as described here,
furnished the initial impetus for the development
of the Xanadul™ system (see p.dMSb). Xanadu was
developed, indeed, originally for the purpose of

the contents of the second panel are pulled along
directly: the smooth motion in one panel is match-
ed in. the other. This may be called derivative
motion, between independent text (being handled
directly with the lightpen) and dependent text

implementing some of these functions, but the two
split apart. It turned out that the Parallel
Textface required an extremely unusual data struc-
structure and program techniques; these then became
the Xanadu system. As developed in the final

Xanadu design, they turn out to handle some very
unusual kinds of screen animation and file retrieval.
But this grew out of structuring a system to handle
the functions described here.

(being pulled along). The relationship may be re-
versed immediately, however, simply by moving the
lightpen to the control pip of the other panel,
whose contents then become the independent text.

Real person sits at
cardbgard Xanadu mockup. Irregularities in the links will cause the
independent text to move at varying speeds or jump,

according to an average of the links' connectivity.

Thus the Parallel Textface basically requires
a Xanadu system.

It is hoped that this system can be sold com-
plete (including minicomputer or microprocessor--
no connection to a large computer is required) for
a few thousand dollars by 1976 or 1977. See p.
(Since "business people' are extremely skeptical
as to whether anybody would want such a thing, I
would Be interested in hearing expressions of in-
terest, if any.)

- Z dependent foo
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a
“Nice keyboard. But —
what happened to mdependont teit
your typewriter?"
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Collateral links between materials in the
two panels are displayed as movable lines bet-
ween the panels, (Text omitted in this diagram;
panel boundary has been made to appear.)

- i Two panels are about

QW1 T NELon right for a 10 x 10

screen. . .

Some links may not have both their endpoints

displayed at once. In this case we show the in-

complete link as a broken arrow, pointing in the
direction of the link's completion.

As shown here, the screen presents tw
0 panels
of text; more are allowed. Each contains a Eeg»
ment of a longer document. ("Page" would be an im-
proper term, since the boundary of th i
may be changed instantly.) 4 ¢ fext viewed

— =
==

The broken arrow serves not merely as a vi-
sual pointer, but as a jump-marker leading to the
linked material. By zapping the broken arrow with
the lightpen, the user summons the linked material--
as shown by the completion of the link to the aother
panel. (Since there has been a jump in the‘second
panel, we see that in this case the other link has
been broken.}

The other odds and ends on the screen are hid-
genfksys(gu c;ntrol elements which have been made
0 fade (in this illustration just
distraction. )r to lessen the

!

Panel boundaries and control graphics may b~
made to appear by touching them wik the (n&ktpeu.y

|

Independent text pulls
dependent text along.
Painted streaks simulate
motion, not icicles.

@72 Tt
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ROVING FUNCTIONS - T’ T
N

The text moves on the scr ! i ‘
X een! (Essential.
The lower right han@ corner of each text panel ) ,
contains an inconspicuous control diagram. The

slight horizontal extension is a mov ‘
1 . able control
Pip. The user, with his light pen, may m — '
i ove th
Pip up or down. "Up%causes thepte;t ti mcvg ¢ - |

smoothly upward (forward in the materi

5:3: proportional to how far you p::;1:ii,pg;;a

ot Teres here to'Sunty Pak;, (Hote that'ue do Oz i

—_— T. - =11 3

to smooth screen mgtioi :E?e:yi?g:sg:nt"ij:i fut When such links lead to different places, both

a high-performance systém. If the text doeslg t of these destinations may nevertheless be seen at

move, you can't tell where it came from.) ° once. This is done by pointing at both broken links

: in succession; the system then allows both links to

be completed, breaking the second panel between the
two destinations (as shown by dotted line across
panel).

9L
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FAIL-SAFE AND HISTORICAL FEATURES.

In systems for naive users, it is essential
to safeguard the user from his own mistakes. Thus
in text systems, com ds given in error must be
reversible. For instance, Carmody's system (see
p. DN‘17) requires confirmation of deletions.

Another highly desirable feature would sllow
the user to view previous versions, to see them col-
laterally with the corresEonding parts of current
versions, and even go hack to the way particular
things were and resume work from the previous
version.

In the Parallel Textface this is all com-
prised in the same extremely simple facility. (Ex-
tremely simple from the user's point of view, that
is. Inside it is, of course, hairy.)

In an egregious touch of narcissistic humor,
we use the very trademark on the screen as a control
device (expanded from the "X' shown in the first
panel

\ et
\ @y yHew

Actually the X in "Xanadul®," as it appears
on the screen, is an hourglass, with a softly fall-
ing trickle of animated dots in the lower half, and
Sands of Time seen as heaps above and below. These
have a control, as well as a representative, func-
tion.

TO UNDO SOMETHING, YOU MERELY STEP "BACKWARD
IN TIME" by dagging the upper part of the hourglass
with the lightpen. One poke, one editing operation
undone. Two pokes, two operations.

You may then continue to view and make changes
‘as if the last two operations had never taken place.
This effectively creates an alternative time-line.*
ilowever, if you decide that a previously undone edit
operation should be kept after all, you may step
forward-- stepping onto the previous time-line--
by using the lower half of the hourglass.

June = . —

Bevision “lree
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We see this clarified in a master time d
or Revision Tree which may be summoned to thelzgizgn
never mind how. In this example we see that three
versions are still "current," various other starts
and variations having been abandoned. (The shaggy
fronds correspond to short-lived variations, result-
;:gefrzz Zperatiuns :hich were then reversed. In

rds, "excised” time-1i r

oiher word %aotnnte?) time-lines, to use Gerrold's
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The user-- let's say he is a thoughtful writer--
may define various Versions or Drafts, here marked
on the Revision Tree.

@\('m . Hewson

He may, indeed, define collateral linkages b
n t
g:iierent versions defined at various Times ?n th: e
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... and see them displayed collaterally; and revise
them further.

[STIERR A TP

Materials may be copied between versions. (Note
that in the copying operation of the Parallel Text-
face, you actually see the moved text moved bodily
as a block.)

GETTING AROUND

) The user may have a number of standby layouts,
with different numbers of panels, and jump among
them by stabs of the lightpen.

Importantly, the panels of each can be full,
iagh ?av1ng whatever tEe COntents were when you last
eft it,

File Web™
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The File Web®® is a map indicating what
(labelled) files are present in the system, and
which are collaterated.
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The File Star'™ is a quick index into the con-
tents of a file. It expands as long as you hold
the lightpen to the dot in the center, with various
levels of headings appearing as it expands. Natur-
ally, you may jump to what you point at.

T
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EDITING

Rather than giving the user anything complicat:
ed to learn, the system is completely. visual. All
edit controls are comprised in this diagram, the Edit
Roset®, viz.:
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Separate portions of the Edit Rose invoke
various edit operations. (You must also point with
the lightpen to the necessary points in the text:
once for insert, twice for Delete, three or four
times for Rearrange, three times for Comv )
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The system may be used for comments on things
»
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for organizing by multiple outlines or tables
of contents;
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and as a Thinkertoy, drganizing complex alternatives.
(The labels s "Conflicting versions," "New account
of conflicts "Exposition of how different accounts
deal with objections,” "Improved, synthesizing account.”

In other words, in this approach we annotate and
label discrepancies, and verbally comment on differen-
cesin separate files or documents.

In ways this may seem somewhat obtuse. Yet above
all it is orderly, and the complex of collateral files
has a clarity that could be all-too-easily lost in sy-
stems which were programmed more specifically to each
problem. fns vinsan

oternc
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The fundamental strength of collateration,
seen here, is of course that any new structure
collateral to another may be used @s a table of
contents or an ougline, taking the user instantly
to parts which are of interest in some new context.

* 0ddly, this has the same logical structure as
time-travel in science-fiction.

There are basically three alternate premises of
of time-travel: 1) that the past cannot be changed,
all events having preceded the backstep; 2) that the
past can be changed; and 3) that while :1me7trnva1ars
may be deluded into thinking (2}, that (1) is really
the case-- leading to various appointment-in-Samarra
plots.

Only possibility (2) is of interest here, but
there are eurious alternative logics of mutability and
time-line stepping. One of the best I have soen is in
The Man Who FoYdeg Himself by David Gerrold (Popular
Library, 1973): Togic expounded pp. 64-8. I am be-
mused by the parallel between Gerrold's time-controls
and these, worked out independently.
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This design, Th3 (Thinkertoy in
3 dimensions), im one I have been work-
ing at while on the faculty of the Univ-
eraity of Illtnofs. It ie designed spe-
cifically for implementation using De-
Fanti's GRASS language (see p.5M30),
and the Vector Ceneral 3D display (see
p.*%). Whether it will ever be actually
programsed depends, of course, on numer-
ous factors.

It is meant to be a very high-
power thinkertoy, suitable for experimen-
tation with creative processes, especially
writing and three~dimensional design.
(There 18 no room to discuss the latter
here.) It is suited¢specially to the visual-
1zation of tentative structures in amorphous
clusters. In some of its features it goes
considerably beyond the more "commercial"
thinkertoy system, the Parsllel Textface
(elsevhere in this spread).

Nevertheless, the same design criteria
apply: a well-designed computer environment
for any purpose should be learnable In ten
minutes; othervise the designer has not been
doing his job. (I mean it would be learnable
in ten minutes 1f you and I had it in fromt
of us, working. This description will have
to be weird and abstruse, I'm sorry to say.)

This system is designed around a three-
dimensional display screen (the Vector Gener-
al display, as manipulable by theCRASS lan-
guage).

Now, most people do not think of text
as three-dimensional. Laymen think of it as
two-dimensional, since it's usually printed
on rectangular pages. Computer people or-
dinarily think of it as one—dimensional, as
a long string of characters and spaces—-
essentially what you'd get if you printed
things in one line on a long, long ribbon.
Well, frankly, I don't think of text as
three-dimensional either; but like anything
else, it has numerous qualities or dimen-
sions, any three of which it's nice to be
able to view at once (see "Dimensional Flip,")
p.M3I). And that's essencially the idea:
the three dimensions we'll lock at at any
one time will be a particular view of a larger
whole.

Now, the basic torm of storage will be
one of those Nelson-structures that drives
computer people batty. Specifically, the
basic data structure will be clusters of

poin

Puns sometimes reflect a higher realfity.
Now it turne out that this structure in fact
reflects a great Folk Truth: written discourse
does in fact consist of “points” which you
intend to get across. That we here intend to
have them rotate as dots upon a screen reflects
this structure.

Writing is, in fact, a projection from
the intended "points" to a finished exposition
which embraces them. Now, this is very like
the view of language held in modern linguistics,
namely, that a finished sentence is a "surface
structure" constructed out of basic sentence
kernels chewed up by certain transformations.
Well, I am just pointing out here that writing
is a surface structure of "points" which have
been embedded and spliced in a structure of
t.ransill:ns, accordance-notes and so forth (see
P )

The general idea of the Th3 system, then,
is that the user may view the "points' he
wishes to make, variously upon the 3D viewing
surface. Successive drafts, then, will all be
projections, geometrically, from this interior
structure of points. .,

Finally, the unifying idea that gives the
system simplicity {6 this: all views will be on
faces of a cube.

(FURTHER TECHNICALITIES OF THESE 'POINTS':
Each point may have a value (numerical pa-
rameter) in any of a number of dimensions
{(which aumber may itself change). Such
values may be null, as distinct from zero,
shoving that the point has no position on
that particular scale.

Associated with each point may be one
or more pleces and scraps or written mater-
lal. Such scraps mey be just phrases or
single vords. (Indeed, such scraps may be
assoclaced not just with a point, but with
several specific values of a point.) Each
scrap may also contain keywords.

Discrete relations between points wmay
also be defined. There may be a variety
of types of relation, which either exist
between two points of don't.)

¥ ar che
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The crucisl point here te that it's unifted
to the user: every version appears on a side of
& box; and a typeset version is simply a magni-
fled two-dimensional view in which the two dimen-
sions are “position {n overall text" (verticsl)
and "position on line" (horizontal).

Each side of a box may have a different
view projected to it. This means that as many
as three views of & specific cluster may be
seen at once. However, for consistency these
must have appropriately common dimensions.

Ty

teceucy

By rotation and zooming the user may focus
on the original pleces, and work with them, writ-
ing and revising.

Moreover, by using a combination of zoom
and hardware clipping (as available on this
equipment), the user may restrict his work to
a specific range of material on particular di-
mensions.

GALAXY AND BOX

There are basically two views of what

you are working with: the Galaxy and the Box.
They appear in various manifestations, allow-
ing you to study discrete relations and struc-
tures in the material; various "dimensions' of
the material; alternate versions and drafts to
be made from the material; and the complex col-
lateration (see under "Thinkertoys") of differ-
ent structures.

In what follows we will discuss the screen
functions but not the control structures, which
have not firmed up particularly.

1. GALAXY VIEWS.

The poings are seen as a cloud of dots on
the screen. If no view coordinates are supplied,
the dots will be randomly positioned.

A. "Star Trek" effect.
Under a user's zoom control, the dots
fly apart as if he is hurtling through
space.

B. MAGNIFICATION. The user may "magnify"
the dots, making each show its keywords,
further text, and on up to the full
Piece.

C. ROTATION. The 3D structure of the dots
in space may be seen by the user at
any time through short rotations.

D. Any relations that exist among the
Points, insofar as they have been logg-
ed into the system, may be displayed
aeng fhe ponnTs

E. The user may sort the points by moving
them with a lightpen.

F. The user may write within the ind{vid-
ual pieces and splice them together,
combining lightpen and keyboard oper-
ations.

2. BOX VIEWS

In the Galaxy Views, the individual Points
simply swarm about with no definable position.
“Box Views" allow you to order the points on any
dimensions that have meaning to you, in an ar-
bitrary coordinate-space.

The box is more than a mere measurement-
frame. On request the user may see the points
projected on a specific face of the box (ortho-
graphically); and on request he may also see pro-
jection lines between a box-face and its cor-
responding point in the point cluster.

- 2 65
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"Magnifying, as before, will create a view
of the texc: but in the box mode of viewing, the
text appears on the side of the box. That is,
the inner view will project to the outside,
ylelding a draft. Naturally, this is the current
assembly of your pieces; if certain coordinates
are selected it is even a "typeset' version.

Tlere

(Note: Vector General hardware does not al-
low character rotation; only keyword and headline
rotation is possible, through software character
generation. Thus text pleces on the side of a
box show certain freaky movements if the side is
not viewed square-on.)

esting, is wrong.

A but/indeed control language might be interesting, however.
v—

[Appended by the
however-operation, a postfix "but." See 'Writing,"p. DMYJ.]

1971 spring Joint Computer Conference, I think it was,
heckled by a linguist who accused me of being “unimaginative,”
insisting further that writing is merely an extension of speech
and thus “merely” the application of further transformations; and
he claimed further that what the user therefore needs is an input
language to specify these transformations. This view, while inter—
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COLLATERAL GALAXIES AND BOXES.

Viewing of collateral structures works
through the same mechsnism. Galaxies and
boxes may be collatersted:

COMPLICATED NOTE: The extenaion of these
mechanisms to pictorial graphica in two
and three dimensions is straightforward,
and to conceptual substructures (such as
may exist) behind these graphics. The
same goes for collateration and annotation
of multidimensional cluster materials, e.g.
in sociology: the system would allow, for
inatance, the viewing, annotation and col~
lateration of soclometric clusterings.)

BOX FISSION. (The Beauty Part.)

For paired views of projections from
the same cluster which do not share a com-
mon coordinate, & marvelous trick is pos-
sible: BOX FISSION. Starting with one box
containing a galaxy, we pull it apart,
making two boxes and two galaxies whose
Points are linked.

FrenoN
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INDEFENDENTLY RoYararie
COLLATERATED  goxes,

Now both boxes can be rotated indepen-
dently, and any view considered; equivalence-
linkages may now be viewed between any two
views. (The eye must, however, turn two
corners.)

€N REPONDINCE
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(It is interesting to note inat the links in
Box Fission are handled automatically, to an
extent, by the hardware.)

WELCOME TO THE FUTURE. HUH?

This has summarized the development of
some ideas for the viewing and manipulation
of complex stuff. I offer this design, inso=
far as I have been able to present it l‘||) e,
as an example of fantic design (see p. 50 ).
There 1s.no logical necessity to it; it cor=
responds to the traditional structure of no
technical system; it arises from no intrinstic
or traditionsl data structures used for com~
puter representation of these things .

But none of these considerations is to
the point. Thie design has a certain stark
logical simplicity; it extends itself plaus-
ibly from its basic outlook {or starting
ideas, if you can isolate them) into a tool
for truly intricate cross-consideration,
without adding unnecessary and hard-to-
Temember "technicalities.” At least that's
how I think of it.

Obvioualy the aesthetics of it are im-
portant to the designer. But a more Einal
criterion of its goodness— its usefulness--
may depend on the same parsimony and organi-
zational clarity. "
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@ Xanadu, friend, is my dream.
The name comes from the poem (nearby);
Coleridge's little story of the artistic trance
(and the Person from Porlock) make it an appro-

priate name for the Pleasure Dome of the crea-

(P""°""°"" Z&KH5 -D,,) tive writer. The Citizen Kane connotations,
and any other connotations you may find in the
poem, are side bengfits.

I have been working on Xanadu, under this

and other names, for fourteen yea .
KUBLA KHAN : OR. A VISION IN A DREAM. ’ Yy TS now

A PRAGUENT. Originally it was going to be a super Ssys-
I the summer of the year 7%, tho Author, theo it ) heaith, had tem for_handling text by computer (see p. |2
retired to & lonely farm house bétween Porluck and Linton, on the

> ; N ;
T ot et ooty and [} ). But it grew: as I realized, level

pas: e Temiing by level, how deep the problem was.

Exmoor confines
siteht indleponitior
ol et e

! And the concept of what it was to be kept
i et e T T Composed changing, as I saw more and more clearly that
:"p"ir".'u'u'e'n"’i:‘.lnmmJ':"».J'"m"""‘"':.‘.'-':W"'"""“"'J"“S,T..'.'.:; it had to be on a minicomputer for the home.
G G o e (7 pon Jpur Office too, if you
Ferved. "¢ Ehik moinent e ks GnforuDately CAlied o510y & Dotaon want, but that's not what it's gbout.)

on businew from Porlock, and detsined by him sbove s hour, and o6

his return tothe l\'l:lum 'o:ll;r‘l w0 00 nmall .:;rsur:..ndlll'mr}lh(“?; . . .
e e ol oy Pt Tt o D o eotion of haeion,of the Now the idea is this:
ton scaiterrd lines und images, all the rest had D‘-ﬂll“{u 0 the
on the surface of & stream into which & atooe had D cast,
but alas * without the after restoration of the Iatter : TO give yoU a screen in your home from
L.bmm-.um;‘wﬁ:.‘.‘.ﬂ!,h".:‘&"?.’:’,‘_ which you can see into the world's hypertext
e ibraries.
Souin " who acarcely das‘st Ie) ap thige oyoe—
The Hievoms will evurn T Rod e e gy, 208
é‘r‘;amﬂ:{-’alfrm;nl;lflnlnv‘:év-lyrom. (The fact that the world doesn't have
e poot becomee & mipmors L1 20T once mors any hypertext libraries-- yet-- is a minor
As 3 contrast Lothis vixion, | have annezod & fragment of a vary dif- peint.)
ferent '2‘];::“" describing with equal fidelity the dream of pain and
KUBLA KHAN, To.give you a screen system that_will
I Xeoadu did Kubls K offer high-performance computer graphics and
A stately pleasure-dome decree : ‘text services at a price anyone can afford.
Fere T o mcred river. o To allow you to send and receive written mes-
Dm;ieguunllmp;n N sages at thc Engelbart level (see p.DI146). To
So twlce ive miles of fertile groun :
bt i v ot ot BLIHSY ), o ehiminate the absurd istinciion
Where T;’im:r‘:ufnm;nr?-n m'ev‘n‘u»l-ll)cn:‘::ogut.m~ . |'n 1" " i "
d here were foreats uncient s the hills, between 'teacher" and '"pupil.
Enloling sunay spotn of greeners.
ut ob ! that decp romantic chieam which slanted i
Dowa the groen hill athwart a cedarn cover | . To make you a part of a new electronic
:;u- pncf!nh‘ilymdenclmn}ed d literature and art, where you can get all your
‘er benesth 8 wsning moon was haun N 3
P By woman walling for her demonluver | questions answered and nobody will put you
And from this chasm, with ceascless turmoil secthing, down.

Ae if this carth fn fust thick p unts were breathiog,
A mighty fountain momently wan forced :
‘whose swift balf-intermitted burst * k&
Huge fragments vaulted like rebounding hail,
Orduﬂg 5m|n beveath the thresher's flait +

And ‘mid these dancing rocks at once and ever -
1t Bung up momently the sacred mver, Originally Xanadu was programmed around
Five miles meandering with a mazy motion the Parallel Textface (see p. bM53). But as
?ﬁﬁ“&ﬁﬁiﬁf‘&“v‘l’fﬂ:’&f&ﬂﬁmfzT‘?.:., the requirements of the Parallel Textface were
Aad sank In wmult 1o a lileless ocean : better and better understood, Xanadu became
od ‘mid this tumult Kubla heard from far : £
Ancestral volces prophesying war ! a more general underlying system for all forms
%‘&&”.Xa‘?i‘ﬁﬁ’ﬁf?ﬁ”ﬁ&'.“-'““ of interactive graphic environments. Its data )
Where was beard the ningled measure structure has Virtual Blocklessness and is '
I wass mimacle e o cuven thus well related to the smooth motions needed
wan Dlelllu!"cl-ldon:lelwlilhe'uuoﬂml by screen users. Thus in its final form, now
o a vision ouce T saw - being debugged, it will sypport not. only the
It w8 an Abyssinian maid, Parallel Textface (see p. 5 ), the Walking Net
&zd%-%l;ri}:mu}c\rbzl;vhytﬂ. (see p.M5| ), Stretchtext (see p. [ MiI9), Zoom
Could 1 revive within me i
Hersympnouyumlmg‘, Maps (see p. DMI9) and so on, but_mdeed any
Th‘;l'o's:chl‘((luipl:]eliﬁlltwouldwlnmc data structure that needs to combine complex
with music loud a ., . - .
T would build that dome o afr, linkages with fast access and rapid changes.
Kl;alunlxll:::m(llt::\':d!ﬁh‘::hc:‘\‘e:‘ofic‘(.;! Because the data structure is recursively DHLH
d 1 li¢ . N . .
Aod all should cry, Beware ! Bowares extensible, it will permit hypertext (see p. )
‘ eaveaing oiex bis foatiog luir 1 of any depth and complexity, and the collateral
Andcluse{nure)'awlmhol dread, linkage (see p.bMﬁQ) of any objects of contemp=
For lie 00 Loney dew hath fed, lation
And drunk the milk of Paradise. *

Xanadu is under private development and
should be available, if the economy holds, in
1976. Regrettably, first prices will not be at
the $3000 level necessary for the true Home
System. Exact equipment for the production ver-
sion has not been selected. A number of micro-
processors (see p. Y44 ) are in serious conten-
tion, notably the Lockheed SUE, but there's

"Is that the river that runs down to the sea?"

James Stewart something to be said for a regular mini. The
in PDP-11 is of interest (see p. 472 ); (so espe-
“The FBI Story." cially is its Cal Data lookalike-- unless DEC

would like to build us a PDP-11X with seven modes
of indirect display addressing. Are you reading
this, Ken Olsen?) And here's a laugh: a com-

pany called IBM may in fact make a suitable com-

puter, except that they call it the '"3740 Work
72. i5 " Station.'" So for those customers who want IBM
) ) - equipment, maintenance and prices, with Xanadu

software, it's a definite possibility.

So, fans, that about wraps it up. I'll be
interested in hearing from people who want this
system; many hardheaded business people Eave_e
told me nobody will. Prove 'em wrong, Americal

Of course, if hyper-media aren't the great-
est thing since the printing press, this whole
project falls flat on its face. But it is hard
for me to conceive that they will not be.

Patent work on Xanadu is in progress.
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WKAT IT 15: the heart of the Kanadu systes,
being debugged, consists of & highly integrated

grame: @ highly generalized data mansjesent sys-
tes for handling extremely c data in huge
f1les, and & genaralized display systes, married
to the other, for handling branching animation
and retrieval and canned display programs. These
ordain retrievale by the dats eyetes. The Paral-
lel Textface (see p.IATY and tha Walking Met
(aea p.MS)) are two such canned programs.

These i1nternal systems are Lntunded to be sold
with consoles of various types, as Lllustrated
pearby, for stand-alone turnkey use (see p. |3 ).
Xansdu {s self-networking: two on the phone make
a network, and more can join.

LANGUAGES: Xanadu programe will not be made avail-
able in any higher languages, malnly because of their
proprietary character, but also because the display
routinas (and some Of the retrieval routines) must
be programmed in machine lanquage.

The system has its own under-ievel lanquage, XAP
{1anadu Assembly Program). Mhile two higher-level
diaplay languages, DINGO (Display Lingo) and XVit
{the ultimate?} contsmplated, these will not or-
inarily be accessible to the user. The purpose of
Xanadu is to furnish the user with uncomputerish

~guy systama fOr specific purpomes, not a chance
to do his own prograsming.

Important festures of the data system are huge ad-
dressability (in the trillions of elements) ind Vir-
tual Blocklessness. Por advantag of this latter,
soe Zoom Map, p. DN

COMPATIBILITY: because of 1:- quy compacted and

vien
other operating systsms un:lmnq ng time-sharing) .
Anyway, to put it on & larger machine is like hav-
ing your Wazda driven arcund in a truck. Becauss
1t uses a line-drawing display (sea p. DM {2°}) and
therefore draws individual arbitrary lines on the
screen repestedly, it is not compatible with ta.
¥inion either-- unless you point & TV camera at it,
or the equivalent. SOFTY.

STAXDARDIZATION. Taking a lesson {rom the integrated
work of various people whose work has been described
in this book, we see that if you vent a thing done

s, vou have to do it yourself. (Great Ideas of

Manc one of a series.) My good friend Calvin

mxl with his TRAC Language (see pp. 18-21) has dis-
Covered that trademark is one way to neil thia as &
right.

Several levels of standardization ere important with
Xanadu. Ona, all Xanadu systems must be able to work
with all Xanadu files (except for possible varistions
in screen performance and size of local memory). Now,
there are those who would not be concerned for this

sort of universality, and who might even try to make

ure systems were incompatible, o that you had to buy

conditions, a wall-known technique in the field.

By stabilizing the "Xanadu® trademark, I hope to pre-
went such shenanigans. Thus every accredited Xansdu
systan vill offar full cowpatibility with the data
atructure. and either full performance or substitutes
a8 necessitated by the hardvare. The “Xanadu® tradesark
can thus (n principle be made available to manufacturers
abiding by all design features of the systes.

Second, all Xanadu systems should be able to work with
outside systems either through or off the net, if they
conform to the unusual data rules required by the un-
usual design of the system. This assures that Xanadu
systess will be compatible with any other popular net-
works. It alsc assures others who want to offer Xam-
adu-class services to systes cwners {through, @.9.,
convantional time-sharing) that if they adhers to the
Tules (see “Cancas.” p.MSY) they can play the game
on a certified buasis.

AVAILABILITY. It ix hoped that Xanadu vill be avail-
able in 1975 for at least one machine (gusss which).
As a program it will be svailable only in sbsolute
forn, without source or comments.

AHEM. There is a lot to talk about, but a lot of time
can be wested talking. It is suggested that thought-
ful computer firms, interested in some fors of partici-
pation, study this book carefully— at least enough 80
7o one's time need be wasted

BUBLIOGRAFHY
"Melson's the Name, and Whet He Proposes Could Outde
Engelbart.” Electronica, 24 Nov 69, 97.

A recent report by Arthur D. Little, a Boston firm
thet wakes 1ts momey by seeminp to be owniscient,
commented on the considerable market potentisl
for on-line daca supply systems. The reporc
cost $400 or $4000, 1 forget which. Big-time in-
terests are aprowl.
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Porta-Xan.

(Mockup by )
Faceplate reflacts R o waer ohile
ha's abroad in the vorld. Ome-hand

typewriting and pointing device frees
the other. Can be built with avatl-
able ruggedized components.
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Thanks a lot, Sam z:uxuruge,
for those two symbol.

Xanadu.
And the Albatross.

“Listen,” Mr. Wonka sard, *
oldus chan you think. 1 can't go on furcver. Pve got no
clubdren of my own, no famuly at all. So who is going, to
runs the faccory sehen | get too old to do it mysel Someanc's
ROt 10 keep it gomg—if only for the sake of the Oampa-
Loowmpas. Mind you, there arc thousassds of clever men who
would give anything for dhe chance o comic in and take
over from

“I'm an old man. 1w much

c. but | don't wanr chat sors of person. 1 don's
want 3 grown-up persan at all. A grownup won't lisien
10 1mc: he won't learn. He will try to do things his owa way
and not wunc. So | have to have 3 child. | want 3 good
sensible Toving clld, one to whom 1 cau tell all my miose
precious candy-makng seerets ~while | am sull alive.”

Roald Dahl, Charlie and the Chocolate Pactory,
p.157.

§ am sorry | have not been sble
10 reply to all those who have written
to me saying they wish they could
work for The Nalson Organization

at even & low salary.

80 do 1, my friends, e0 do I.

traveller.

o/ fovide ffoeg —

S

View from the emack baloomy of n large Xanadu installation,
ovariooking the internal graemary. Hesagonal architectiure
permite physical espansion »ithaut interruption of services.
(The mollusks have baen telling us something about expanaion.)

aee

RecernoN
SKACKBAR.

THE AUTHOR ANSWERS THE QUESTIONS
HE 1S MOST PREQUENTLY ASKED

u you publish your ideas like this, sren't
ou afraid someone vill steal thes?

Q.

A

(The Lav of Intelleccusl Property is shout
the strongeat backing the individusl in
this soclety.)
Beaides which, there is here no revelation of
the Xanadu Sneakrecs.
Won'c some big company sueep your Xsnadu
under {f they imitate 17
Let ‘ea. If they come up with a systes having
equivalent scope, which seems unlikely (see
Canons, p. 53 ), 1 might even feel L had
achieved enough. But in the mesntime, like
the tortoise, and 1ike DEC, 1 am going to
continue to try to do it righe.
Aren't you afrald thet writing a flippant book
will keep people from taking you seriously?
I do not want to be caken serlously in some
quarters until it's too late.

T have heard rusors that somcone else in the fleld
calls a computer product "Xanadu

I tend to doubr this; end even if they did, my
ussge goes back to 1966.

~

would iike to thank (in ohronological order)
Elliot Klugman, Nat ("Kubla”) Kuhn, Cle

Babeoki, Cal Dantels and John V-£. Ridgoay

for the considerabla time and involvement

they gave to the Yanadu program design sessions;
thanke aleo to various othere who sat in from
time to time. For the final selaction o
algorithme, houever, no one is to blame but me.

I am grataful to the good offices of Swarthmore
College for the use of their equipment in the
continuing efforts to debug the Xanadu programe.
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How are we going to sell the Home Computer?

Well if you want to sell computers, let me tell you what to do:
too;
No one wants to program, they want something they can view...

You've got to talk to the housewives, and the children,

It's got to offer fun, and it's got to offer truth;

LEY]

S XANAN) NETHORK

Tirst of ail, bear in wmind (Mt Lanady 18 &
ualfied ayatem for complex d nagement snd
dLaplay.” Thie bastcally seans that he same oy~

tem (vithout tha displeys) can sarve as & feeder
®achine for the data network itaelf,

$0 far, #o good. That mesns thet ve can have
{nlcomputer netvork handling tha sntire struc-
. nding out ltbrary materiale to users on
uu. and .unu 4ny materiale they vant saved.
This aaves all kinds of ha with big computers
and biag—computer-style programming.

But who vlll pay for 1t? To build the kind
of ¢l'l€|ly ve're talking about-- al} ;M.ﬂ dlaks,
411 those minicomputers in & network— won't it
take" amanas smcunts of cepital? Eov, people ask
me, vill soy American c cowpany ever back euch a
Utoplan scheme?

Ana.

One method of finsncing has proven itsslf ta
the postvar suburban ers, this time of drive-ins
and hasburger stands.

Pranchistog.

Vhat 1 proposs, cthen, is the Nom-snd Pop Xanadu
Shop. Or, wore properly, the Xanadu stand. “om and
20p” are the ovnars of tha individusl stasd. But the
customers can be families, too.

From far avay the childres s

the tall golden
1 weat to play
says iitele Johnny. Big Sis adds, Yo
know, [ have to cback something for wy papar om
Roman politice.” And How says, "Say, that would
$00d place for lunch.”

So they turn in past the sign that says "OVER
HOURS

2 BILLION SCREER and pull lntn :hn lot. They
park the car, and Dad shove the cl s Xanadu cred-
1¢ card, and the kids rup to scresns. "oes and Nom

wait for a big horizontal CRT, though, bacause there
are some memories they'd like to share together...

£ cours:

through his Xansdu console.

§0es to har teachar

THE PLAN. 1S IT AS CRAZY AS IT SERMS?

Deep inatde, the public wants it, but pecple
vho think of computers in clichés can’t comprahend
1t. This weans "the public” must somehow create it.

Oue vay to go 1s to start a aev corporaticn,
« er it with the SEC and try to raise a lot of
money by selling stock publicly. Unfortunately
thers are all kinde of obstacles for that. (“Reg
A" {n about as far as it will go.}

Through the<miracle of franchising, now, & lot
of the difficuir conventional backing can be
bypassed. The franchisse has to puc up the o
for the computers, the wcopas, the adorable purph
enemel building, the johns and so on; as a Ianadu
franchisee he gets the vhole turnkey system and
certain vesponsibilities {n the OVERALL
WORK— of which he is a member.

He 1s sssigned

e of certain classes of matariale,
evhere {n the net. (Naturally,
everything is stored In more thas one place).

The Xanadu subscriber, of course, gets what he
fequests at the screen ss quickly as possibla— or
n priority 1f he wants to pay for it—- snd may
itore his ovn files, focluding linkag ng other
sateriale and marginal notstions to other things
that can be called. (See collateral mtructur
p.DM52; these can sutomatically bring forth am
thing they're linked to. {(See “Nelson's Canons
P-5§.)) A user's historical record will be
stored to whatever degree he desires, but not (1f
he chooses) in vays that can be identified with
hin.

Home usegs need only dial a local phane num—
ber-- their nearest Xanadu stand— to connect with
the entire Xanadu netvork. (The cost of using
scmething stored on the network has notblng to do
with vhere it is stored.)

(Special high—capacity lines seed not ba fa~
stalled betvesn storage atations, es sppropriate
digital transmission services are bacoming avail-
able commercially.)

Various security nclmlqu:n’pxmnn( others
from reading a subscriber's files, aven if thay
2150 on falsaly; the Dartmouth technique of

scrasbling on non-stored keywords is & good ona.

The Xanadu stand alec has private rooms with
multiple screens, vhich can be rented for parties,
business meatings, design sessions, brisfings
legal consultations, lectures, sesaces, wusica:
and 20 on.

The cholce locations for the Xanadu stands
are somewhat diffarent from hamburger spots. But
that's probably mot anything to go into here.

Within the Xanedu natvork, then, people may
Tead, write, sand masssges, study and pley.
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Is Xanadu worth waiting for?

That depends, dossn't it,
on the value of the hand-bush

differential bird utility ratio.

It's got to give you something that'll lift you from tho booth;

It's got to be uplifting to the Lady from Duluth.
You've got to have a vision; you've got to have an

You should maybe sing & jingle (in a way that doosn't jangle);
got to have a tingle, in a way their minds can't tangle-

It's

So continuing under our guidance inertial,

Let's have the XANADU SINGING- CoMMERAIAL,

's got everything to give.
G2} u'u get you where you live.
Realas of mind that you may roam:
febones] Grasp them all within your home.
The greatest things you've ever seen
Dance your wishes on the screen,

oo fimsal

ALl the things that man has known
Coain' on the telephone--

books and pictures too

Poenms
COMIN' ON THE XANADU

XAN-A-DU, 00--

THE-- WORLD-

- Youwul/!

fax box

CRAZY [EicA FOX

mmm—m—me——e— QUICK BIOW m———— e e een
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WHAT NELSON
]S REALLY SAYING
7ol 5o JisT anydody st
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From "Barnum-Tronics™”
(citation p. DH 2.)

1) Knowledge, understanding and
freedom can all be advanced by the
promotion and deployment of com-
puter display consoles (with the
right programa behind them)

'm (“"ompmﬂ presentationa) media,
coming xoon. will not be technically
determined but rather will be new
realma for human artistry. This point
of view radically affects how we
design man-machine aystems of any
kind, cepecially those for informa-
tion retrieval, teaching. and general
wriling and reading. Some practi-
tioner soe such systems as nartowly
technical, with the computer hoisting
up little pieces of writing on some
“scientific” basiy and showing them
(0 you one grunt at a time, A Metre-
cal banquet. § dissgree. The system»
should be opulent.

3) The problem in presentational
systerm of any kind is 1o make
things look good, feel right,and come
across clearly. The things that mat-
ter are the feel of the system, the
user's state of mind, his possible con-
fusion, boredom or enthusiaxm, the
probiems of communicating evacepls,
and the very nature of concepts and
their interconnection There  will
never be a “science” of presentation,
xcept as it relates to these things.

4) Not the nature of machines,
but the nature of ideas, is what
matters. It ix incredibly hard to de-
velop, organize and transmit idess,
and it alwayx will be. But at least
in the future we won't be booby-
trapped by the nature of paper. We

1t in time to «tart using computers
to hold information for the mind
much ax books have held thin infor.
mation in the past. Now information
for the mind i very different from
“information for the compuler” as
we have thought of it, hacked up
and compressed into blockn. Instend
we can streich the computer

1 am proposing a curious kind of

in,” 1 say;
and when people sec the systema,
cverybody will want one. All I want
to do is put Rensimance humanism
mensional responsive con-
sole. And T am trying to work out
the forms of writing of the future.
Hypertexts.

Hypertexts: new forms of wriling.
appearing on computer screens, that
will branch or perform nt the reader’s
command. A hypertext is a non-
requential piece of writing; only the
computer display makes it practical
Somewhere between a book, n TV
show and a penny arcade. the hyper-
text can he o vast tapestry of infor-
mation, all in plain English txpiced
with a few magic tricks on the
xcreen), which the reader may atlack
and play for the things he wants,
branching and jumping on the screen,
using simple controls as if he were
driving « car. Thero can be special-
ized subparts for specialized in-
terests, instant availability of rele-
vancies in all directions, footnotex
that ore books themselves. Hyper-
texts will be so much better than
ordinary writing that the printed
word will wither away. Real writing
by people. make no mistake, not
data banks, robot summarics of other
clank A person is writing lo other
people, just as before, but on magical

£1.SON'S CANONS
A B o Bforwgt-on Regits

It is essential to state these firmly snd
publicly, because you are going to see a lot
of systems in the near future that purport to
be the last-word cat's-pajama systems to bring
you "all the information you need, anytime,
anywhere.” Unless you have thought about it
you may be snowed by systems which sre in-
herently and deeply limiting. Here sre some
of the things which I think we will 8]l want.
(The saleaman for the other system will say
they are impossible, or "We don't know how
to do that yet," the standard putdown. But
these things src possible. if we design them
in (rom the bottom up; and there are many
different valid approaches which could bring
these things into being

These are rules, derived from common

sense and uncommon concern, about what people

can and should have in general screen systems,
systems to read from.

1. EASY AND ARBITRARY FRONT ENDS.

The "front end" of a system-- that is,
the program that creates the presentations for

the user and interacts with him-- must be clear

and simple for people to use and understand.

THE TEN-MINUTE RULE. Any syslem
which cannot be well taught to a layman in
ten minutes, by a tutor in the presence of a

responding setup, is too complicated. This may

sound far too stringent: | think not. Rich and

powerful systems may be given front ends which

are nonetheless ridiculously clear: this is a
design problem of the foremost importance.

TEXT MUST MOVE, that is, slide on the

screen when the user steps forward or backward

within the text he is reading. The alternative,

to clear the screen and lay out a new presenta-

tion, is baffling to the eye and thoroughly dis-
orienting, even with practice.

Many computer people do not yet under-

stand the necessity of this. The problem is that

if the screen is cleared, and something new
then appears on it, there is no visual way to
tell where the new thing came from: Sequence
and structure become balffling. Having it slide
on the screen sallows you to understand where

can design magic poper. papet he can cut up and tie in knots

and Ry around on.

I believe in calling a spade a spade
-- not a personalized earth-moving equip-
ment module; and a multi-dimensional spade,
by gum, a hyperspade-- not a personalized
earth-moving cquipment module with augmen-
ted dirt access, retrieval and display cap-
ability under individulaized control.

1 want & world where we can read the world’s literature from screens rather
than personally searching out the physical books. A world without ruutine Laper-
work, because all copying ions take place ically and lized tran-
sactions occur through formalized ceremonies at consoles. A world whete w2 can
learn, study, create, and share our creations without having privately to schleppand
physically safeguard them. There is a familiar, all-embracing motto, the jingle e
allknow from the day school lets out, which I take quite seriously: “No more pencils;
oo more books, no more teachers' dirty looks * The Fantic Age.

Fron “Computopis and Cybercrud."
(Citation nearby.)

MNWFesTo

My work is concerned principally with the
theory and execution of systems useful to the mind
and the creative imagination. This has i
end practical aspects: I claim that the precepts of
designing systems that touch people's minds, or
contents to be shown in them, are simple and uni-
versal: making things look good, feel right and
come across clearly. | claim thal to design systems
that involve both machines and people's minds is
art first, technology second, and in no way a deri-
Vl'live specialty off in some branch of computer
science.

However, presentational systems will cer-
tainly involve computers from now on.

Since hundreds of such systems are now
being built, meny of them all Wrong, we must
teach designers (end certain others) the basics
of computers, and give them some good examples
o emulate (such as Sutherland's Sketchpad,
Bltzer's PLATO, and, I hope. some of my own
designs).

Further. the popular superstitions about

you've been and where you're going: a feeling
you also get from turning pages of a book.
(Some close substitutes may be possible on
some types of screen.)

On front ends supplied for normal users,
there must be no explicit computer languages
requiring input control strings. no visible eso-
teric symbols. Graphical control structures
having clarity and sefety, or very clear task-
oriented keyboards, ere among the prime alter-
natives.

All operations must be fail-safe.

Arbitrary front ends must be attachable:
since we are talking about reading from text,
or text-and-picture complexes, stored on a
large data system, the presentational front end
must be separable from the data services pro-
vided further down in the system, so the user
may attach his own front-end system, having
his own style of operation and his own private
conveniences for roving, editing and other forms
of work or play at the screen.

2. SMOOTH AND RAPID DATA ACCESS.

The system must be built to make possible
fast and arbitrary access to a potentially huge
data base, allowing extremely large files (at
least into the billions of characters). However,
the system should be contrived to allow you to
read forward, back or across links without sub-
stantial hesitation. Such access must be impli-
cit. not requiring knowledge of where things are
physically stored or what the internal file names
may happen to be. File divisions must be in-
visible to the user in all his roving operations
(FREEDOM OF ROVING): boundaries must be
invisible in the final presentations, and the user
must not need to know about them.

3. RICH DATA FACILITIES.

Arbitrary linkages must be possible be-
tween portions of text, or text and pictures;
annotation of anything must be provided for;
collateration (sec p-silu) should be s standard
facility, between any pair of well-defined ob-
jects: PLACEMARK facilities must be allowed
to drop anchor at, or in, anything. These
features imply private annotstions to publicly-

1S a8 a i

service mode.

computers must be fought-- the myths that they

are

or indepen-

. + obj;
dent of human intent and contemplative involve-

ment,

I'he Al people don't understand,
the IR people don't understand,
the CAI people don't understand,
and for God's sake don't tell

18M.

I believe that an introduction to any

subject can be humorous, occasionally pro-
found, exciting, vivid, and appealing even
to experts on their -separate levels.

Perhaps someday I can prove it.

—t

4. RICH DATA SERVICES BASED ON

THESE STRUCTURES,

The user must be sllowed multiple rovers
(movable placemarks at points of current activity);
making poasible, especislly, muitiple windows
(to the location of each rover) with displeys of
colisteral links.

The system should also have provision
for high-level mooting (st and the suto-
matic keeping of historical trails,

Then, a complex of certain very necessary
and very powerful facilities based on these things,
viz.:

A. ANTHOLOGICAL FREEDOM: the user must
be able to combine easily anything he finde into
an "anthology," & rovable collection of these
materials having the structure he wants. The
linkage information for such anthologies must be
separately transportsble and passable between
users.

B. STEP-OUT WINDOWING: from a place
in such an anthology. the user must be able
to step out of the anthology and into the previous
context of the material. For instance, if he has
just read a quotation, he should be able to have
the present anthological context dissolve around
the quotation (while it stays on the screen), and
the original context reappear around it. The
need of this in scholarship should be obvious.

C. DISANTHOLOGICAL FREEDOM: the
user must be able to step out of an apthology
in such a way and not return if he chooses.
(This has important implications for what must
really be happening in the file structure.)

Earlier versions of public documents must
be retained, as users will have linked to them.

However, where possible, linkages must
also be able to survive revisions of one or both
objects.

§. "FREEDOM FROM
SPYING AND SABOTAGE."

The assumption must be made at the
outset of a wicked and malevolent governmental
authority. If such a situation does not develop,
well and good; if it does, the system will have
a few minimal safeguards built in.

FREEDOM FROM BEING MONITORED. The
use of pseudonyms and dummy accounts by indi-
viduals, as well as the omission of certain record-
keeping by the system program, are necessary
here. File retention under dummy accounts is
also required.

Because of the danger of file sabotage, and
the private at-home retention by individuals of
files that also exist on public systems, it is
neceasary to have FIDUCIAL SYSTEMS FOR TELLING
WHICH VERSION IS AUTHENTIC. The doctoring
of on-line documents, the rewriting of history--
ef. both Winston Smith's continuous revision of
the encyclopedia in Nineteen Eighty-Four and
H.L. Hunt's forging of historical telegrams for
“The White House"-- is a constant danger. Thus
our systems must have a number of complex
provisions for verification of falsification, espe-
cially the creation of multilevel fiducials (parity
systems), and their storage in a variety of
places. These fiduciale must be localizable and
separate to small parts of files.

7. COPYRIGHT.

Copyright must of course be retained, but
& universal flexible rule has to be worked out,
permitting material to be transmitted and copied
under specific circumstances for the payment of
a royalty fee, surcharged on top of your other
expenses in using the system.

For any individual section of material,
such royslty should have a maximum: i.e., "by
now you've bought it."

Varying royalty rates, however, should
be the arbitrary choice of the copyright holder:
except that royalties should not very sharply
locally within a tissue of material. On public
screens, moving between areas of different roy-
alty cost must be sharply marked.
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I have bad & most reze vision. T have lad o
dream, past the wit of man 10 say what dream
it was: man 18 but an axs, if he go about to ex-
pound this dream. Methought | was—there s
o mau can tell what. Methought T was,—and
methowght 1 had—but man is bot ¢ patched
fool, if he will offcr tn sax what methonghit | had.
The exe of man hath not heard, the car of man
Bath ot seen, man's hand is pet able to taste,
his tonge in emecive, nor o beart o report,
what my drram wos,

Bottom the Weaver

Now you see why I brought you here.
This Gem book has, y. been
created as 8 crossroad of several cross pur-
poses: to furnish a needed, grabby lsyman's
introduction to two vast but rather inaccessible
realms; to present a coherent, if contentious,
point of view, and unroll a particular sort of
spocalyptic vision after preparing the vocabulary
for it; to maeke bright friends snd informed sup-
porters for my outlook and projects; to gel home
to some of my friends the fact that what I am
doing is at bottom not technical; and finally, if
nothing else, to set forth some principles about
the way things should be, which others will
have-to answer if they propose to do less.
Thus, overall, this book is a message in a Klein
bottle, wailing 1o see who's thirsty.

1 suppose it all started in college. Swarth-
more left me with an exaggerated notion of the
extent to which ideas are valued in the academic
world; it took two graduate schools to clear this
up. After that, as far as | was concerned,
Ph.D. stood for Poophead. But I still cared
about ideas, and the deep necessity of finding
their true structure and organizetion. From
writing 1 knew the grueling difficulty of trying
to make ideas get in order. I believed in the
pure. white light of inspiration and the power of
the naive but clever mind to figure out anything,
if not obstructed but dumb dogmas and obtuse
mental schemata fostered by the educational system.

When [ finally got the idea of what compu-
ters were about, sometime in 1960, | took endless
walks at night trying to hash these things out and
see where they led. The text systems came clear
to me, at least in their beginnings. in a few weeks;
the realization that 3D halftone was possible came
to me as s shock the following spring, I believe
as | was walking scross Radcliffe Common. Since
then trying to build these systems for crestion and
the true ordering of intricate thought has been my
driving dream.

My own life among these dream machines
has been 8 nightmare. thoroughly unpleasant,
and if people are right in telling me that nobody
wants systems like the ones ! am designing,

I'll get the heck out of this and be a disk jockey
or a toy salesman or something.

1 first got into this as a writer; all I
wanted was a decent wriling system that would
run on a computer. Little did I realize the im-
mensity of what that entailed, or that for some
reason my work and approsch would engender
indignation and anger wherever I went. There
is a fiction thet everybody in these fields is
doing g ientific and
technical, and this fiction is usually upheld in
cerefully enacted mutual playlets. Trying to
cut through that and say, "Let's build & home for
mankind that will at last be shaped to fit man's
mind," does not seem to- generate immediste
warmth and welcome.

But I'm gled for the friends I've made in
this field, and of course there have been a lot
of laughs. (I'd really have hated to miss being
in this field, just for the thrilling madness of
it all.) All in all my sdventures have been a
sort of participstory journalism, which I'd like
to write up properly some time. Some highlights:

The days of madness in '68, trying to
start an honest corporation to do all this stuff,
and suffering endless lunches with Wall Street
hangers-on who were looking for a vehicle to
take public. They wanted another chicken-
Iun;hise type company, though, and certainly
not idess.

Being briefed by four different corporations,
most of them major, on the fantastic powers their
interactive-movie system was going to have. One
of these briefings was in the board room of a
famous skyscraper. And now, only one of those
systems is left-- Kodak's.

Then there was the courtly gentleman who
was going 1o be my Noah Dietrich, my Colonel
Parker. He assured me that through his business
connections ell was going to go marvelously,

and then later intimated that as a special favor

he was going 10 put me in touch with other
universes and the flying saucer people. | just
didn't have time for other universes.

Then there was the suppression of my first
book (this is my second). You might say it was
a misunderstanding, at least on my part. My
boss's undersianding was evidently that the ad-
vencement of my ideas would be detrimental to
his. If it had been a question of free speech In
Yugoslavia it might have been different. Well,
it takes a long time to get a book together, but
here we go again.

Then there was the time | was called in
as a consullant on a vast federal system, never
mind what. Numerous computer programs were
1o be coordinated by a hypertexi system they
had created and they wanted to know if they'd
designed il right. It took months to find out
from the programmers exactly what the system
was, so I ended up writing the manual; after
which [ explained what was wrong with the pro-
ject and the whole hypertext system was scrapped.
And my job with it. | never quite got the swing
of consulting.

Flying coast-to-coast with the president

of a large corporation, he and I planned the
whole Xanadu budget for the following year at
something like half & million dollars, Two years
later, reduced in circumstances and driving a
yellow cab in New York, the miserable vehicle
breaks down in front of those same corporate
headquarters. And the resson | had that bad
taxi was that [ was out of favor with the taxi
dispatcher, on account of having been absent

the previous week-- | had had to fly to California
to give & banquet address at the Rand Corporation.

Then there were my adventures with the
CIA.

I was sitting in my office at Vassar,
sagely advising a student. when the phone rang
and the caller identified himself as John W.
Kuipers, head of computer research at the CIA.
He told me | had been noticed as a new bright
young man in the field, and would 1 like to
work for them?

Now, there is something about being a
cynic and a romantic. (They go together: the
cynic deflates ideas, the romantic falls in love
with them.) It is not impossible for the cynical
romantic to surmise that because everything he
has seen personally turned out to be so lousy,
that the true hope may lie at the heart of the
vortex, just where everybody thinks is impossible.
Also the Kennedy aftermath, when sophisticated
people had learned to laugh at simple idealism
as a facade for the real wheel-and-dealing,
slap-and-tickle, may have hsd something to do
with it; anyway. | was enchanted. Thus began
the Kuipers Caper.

YES, THERE IS A McLEAN, VIRGINIA

! was given a handler named Bob, a jolly
fellow, who kept assuring me that much money
was just around the corner. ! was regaled with
success stories of other people in the computer
field who really, undercover Worked for Them.
(They weren't doing anything very exciting.)

1 got to show my slides in the CIA office building
in Arlington, and to sece there very fancy display
equipment behind shielded (!) double-doors in

a shielded (!!) computer room-- shielded to keep
eny planted bugs from transmitting out the con-
tents of the computers' working registers. [ even
got to visit the main CIA "cempus" in McLean,
Virginia, where the sign says Agricultural
Research Station. It is an incredible feeling to
walk across that big eagle in the terrazzo,

and to be given the visitor's badge that says
“United States Government" all in wiggly lines.

They told me that they would be glad to
set me up in business &s a hypertext company,
but 1 would have to have a corporation. because
that was the way they always did things. And so
it came to pass that The Nelson Organization, Ine.
was founded at the express request of the United
States Central Intelligence Agency. | wouldn't have
had it any other way. If life can't be pleasant it
can at least be surrealistic.

. BUT NO SANTA CLAUS

1 was encourasged to write proposals for them,
and write proposals I did. (I happened to finish
typing the first one dufing a lightning storm,
and lightning crashed just as I was signing the
page: | felt like Faust.) 1 explained how hyper-
text might have prevented the Bay of Pigs. After
due consideration, I did not say what hypertexts
might have done for the Warren Report. Numerous
jolly phone calls assured me that my first $25,000
was just around the corper.

The break came when Bob called me and
asked me to rewrite & proposal one more time.
He had circulated it, he said, among various
people "at the shop," who he reminded me were
holders of advanced degrees, and it had been
remarked that they found my proposal meaning-
lese: "Every place you say 'hypertext’ you
could just as well put 'gobbledygook' instead;
you'll have to clear that up a little.”

That did it. They couldn't read elther.
Who turns out to be in charge of computer stuff
in the heart of the CIA, the inner sanctum, the
nest of vipers, but the same old poopy Ph.Ds.
I decided to resuscitate my virtue.

As far as 1 know, there ia still not 8
Decent Writing System anywhere in the world,
although several things now come close. It
seems a shame that grown men and women have
to rustle around in piles of paper, like squirrels
looking for acorns, in search of the phrases
and ideas they themselves have generated.

The decent writing system, as I see it, will
actually be much more: it will help us create
better things in a fraction of the time, but also
keep track of everything in better and more
subtle ways then we ever could before,

But nobody sees this-- [ suppose it's only
writers and editors that know they're trying to
"keep track of idea and I have been unable
to get this across to anybody. (The professional
writers, of course, won't talk to me either.)

So here | am after fourteen years with
exactly two systems to show for it: the mein one,
Xanedu, the text-and-animated-picture network
system, and Fantasm (I shouldn't have spent
the time but it was a labor of love). the simu-
lated-photography system. Actually, [ don't
have either of them to show, it's all just flow-
charts, but it turns out that if I work on either
of them with university equipment, my work of
fourteen years gets confiscated. So much for
that; the outside expedients for debugging con-
tinue.

And, to lighten the burden, I've finally
given up on trying to reach professionals, who
evidently need a thick gravy of technicalism to
make the obvious palatable; with this bookity
[ am taking my case to The People. It is there,
anyway, out in Consumerdom, that the real ac-
tion is going to occur. So the important thing
is for everybody to know what's really possible,
and what they could have. That is why [ have
shot off my big canons (and this epistol).

To me, you see, this is really a holy
crusade, whereas [ know guys to whom it's
just & living. It's no less than a question
of freedom in our time. The cases of Soizhenitsyn
and Ellsberg remind us that freedom is stiil
not what it should be, anywhere. Computer
display and storage can bring us a whole new
literature, the uniting and the apotheosis of the
old and the new: but there are many who would
not necessarily want to see this come about.
Deep and widespread computer systems would be
tempting to two dangerous parties, "organized .
erime” and the Executive branch of the Federal
government (assuming there is still a difference
between the two). If we are to have the (reedoms
of information we deserve as a free people, the
safeguards have to be built in at the bottom, now.
And the opulence which is possible must be made
clear to everyone before we settle on an inferior
system-- as we did with television.

Some people have called my ideas and
systems "Orwellien." This is annoying in two
ways. In the first place it suggests the night-
mare of Orwell's book Nineteen Eighty-Four,
which obviously | want no part of. (But hey,
do you remember what that world of 1984 was
actually like? The cryptic wars against unseen
enemies that kept shifting? The government
spying? The use of language to twist and
manipulate? To paraphrase Huey Long: "Of
course we'll have 1984 in America. Only we'll
call it 1972.")

The second reason the term "Orwellian"
is offensive is that it somehow reduces the life
of Orwell, the man, to the world of "1984."
This is a shallow and shabby thing to do to a
man who spent his life unmasking oppressiveness
in human institutions everywhere.

In the larger sense, then-- in homage to
that simple, honest, angry man, who cared about
nothing more than human freedom-- I would be
proud indeed if my systems could be called
Orwellian.

That reminds me. Nowhere in the book
have I defined the phrase "computer lib." By
Computer Lib I mean simply: making people
freer through computers. That's all.

Fantically-- or fanatically--
Yours for a better world,
Before we have to settle for Any--

AELEEN
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One of the world's most excluaive clubs
is also one of its most dismal. It is The Club
of Rome, founded by ltalian businessman Aurelio
Peccet, having (ss of 1972) some seventy mem-
bera from twenty-five countries.

Their concern they call The Predicement
of Mankind. or the "problematique.” It s the
problem of growth, pollution, population, and
What's Happening in general.

On funds from Volkswagen. they heve
sponsored studies which thinking men can only
regard as the most dismal in portent of anything
we've seen in years. Or ever,

Basically the prediction is that mankind
hes perhsps forty or fifty years lefi.

Not becsuse of war, or bombs, or dirty
movies, or Divine retribution, but for simple
economic ressons. However. the studies are
often called "computer studies,” because compu-
ters are the viewing mechanism by which we
have come to see these coming events.

MALTHUS AGAIN

In the nineteenth century, a pessimistic
economiat named Thomss Malthus predicted that
there would always be starving people. because
people increased geometrically-- expanding at
compound interest, with a fixed rate of increase
creating an ever-steeper growth-- while agricul-
tural production, which must feed us all, expanda
ithmetically. not as a rate but s few acres or
improvements at a time.

This meant, Maithus thought, that there
would always be the starving poor. For various
reasons this did not happen in Europe. But the
regrettable soundness of the genersl principte
persiats: when tates of food production can't
nearly keep up with rates of population growth,
people are going to starve.

This is basteally the prediction.
DYNAMIC MODELLING

Basically what hes happened is this. One
Jey Porrester, of MIT, has for some years been
studying "dynamic models” of things, a new
breed of simulation which couldn't have been
done withoul camputers. And now dynamic
models of the world's entire economic system
can be crested and tried out.

Basically dynamic models are mathemstical
complexes where things change at rates that
change themselves over time. For inatance, the
more you eat. the fatter you get, and the fatter
you gel, the hungrier you are going 1o be, Now,
just because this is simple to say in words, and
sounds as though mathematicians would have had
solved the whole class of problems centuries ago,
that's not how it is. The intricacy of such
models, even for just a few variables, made it
imposaible to foresee what happens in such com-
plexes exact by techniques of computer ensctment.
Forrester, who has studied such systems since
the fifties, has become alert to their problems
and surprises. The culmination of his work has
been a model of the entire world's economic
growth, . iali:
and poliution; this ia described in his book
World Dynamics (Wright-Allen, 1971).

The insidious portents of Forres-
ter's work did not go unnoticed. The
dangers of population increasing at com-
pound interest on a planet of unchanging
size, and further derivatives of these
changes, suggested that things might be
getting worse than anybody thought., An
alert Italian busincssman brought togeth-
er a group of scholars from all over the
world to study these problems, and called
the group The Club of Rome. Their first
work is out now, and it is very scar
and all too real. The book is called The
Limits to Growth. -

Basically what they have done is a
very elaborate ¢ uter simulstion,
modelling the entire economy of the planet
in the years to come as a structure of
rates. They have taken into account
population, food-growing capacity, indus-
trial growth, pollution, and a lot of
other things. The model is precise and
elaborate.

Unfortunately the findi i .
cise and simple. | nRe dre pre

They tried all kinds of alternative
futures using the model-- what would
happen if the birth rates were different?
What if there were no pollution? What

if resources were infinite?

The results of the simulations are
always the same,

According to all the simulations,
the human race will be wiped out-- mostly
or completely-- by the year 2100,

Let's go briefly through the model.
Note that it can't be exact, and we can't
know what years things are going to hap-
pen. The curves thomselvess: the shape
of things to come-- tell the story all
too clearly. (For those who would like
a little more drams with their numbers,
finding thesec matters too abstract, [
strongly recommend the very beautiful
Indian film “Distant Thunder,” & sort of
“Mr, Smith Starves to Death. Or just
stick around awhile.)

Huir

The model assumes that birth rates
stay relatively constant in particular
parts of the world, and that new land
snd agricultural techniques increase food
production in relatively well-understood
ways.

Of course, populstion continues to
80 up, on the familiar but deadly curve.

Civilization, and the bulk of mankind.

have about forty years lo live, according to
certain studies (see p.H&). The studies
are depressingly good, although unfinished.

There are four possible things to do.
1. Ignore it.
2. Deny it.

3. Seek individual salvation somehow.
Hide in a remote corner. Lay in atores.

4. The glorious flameout. Est, drink
and be merry, for tomorrow we die, Or
apocalyptic occultiam, or whetever.

5. Work starting now. In whatever
directions might, just might. point or con-
tribute to a way out.

jp I abo

fome ——>

Now for the good ncws. Food pro-
duction also tends to increase:

ool

of
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Now for the bad news. The running
ratio of food to people, Food per Capita,
takes a sudden nose-dive, And then so
does population.

Foop PE€ RRSON

It is not sny individual prediction that is
frightening. since the numbers plugged into the
separate runs are merely hypotheses. (o show
the shape of the consequences. It is the overall
set of runs that is so ghastly, becsuse they al-
ways come out the same.

PAY CLOSE ATTENTION

Now, it is important to clerify what is

happening here and what is not. What is not
an oraculer p by “the

computer,” showing some transcendental predic-
tion by a superhuman intelligence. What is hap-
pening: people are trying out separale possible
assumptions 1o see what their consequences are,
enacted by the computer according to the economic
rules they set up. Resull: slways the same.
Any set of rules, played out in the unstable
exploding-population world beyond the seventies,
sppears (o have similarly dire results.

WHAT HOPE 1S THERE?

The original model is only an approxima-
tion, and the basic results. 8s published in The
Limits to Growth (see box) reflect hose approx-
imations. One of the things thal can be done is
o fill in and expand the model more, o see
whether any hopes cen be fourd in the details
end fine cracks which don't appear from the
gross resulls. And. of course, to study and
re-study the basic findir, (For instance, &
small error was recently fourd: a decimal point
was misplaced in the "pollution” calculation.
leading tc an overstatement of the pollution in
some of the runs. (Bul pollution, remember, Is
only part of the problem,)

So there you are. This is a study of the
grestest importance. We may, just may. be get-
ting wind of things in time to change the outcome.
(If only we knew how. But again, this study
is where serious discussion must begin.)

—

IBM IS BULLISH ON THE FUTURE

Lewis M. Branscomb. who has the awe-
some title of Chief Scientist of IBM, has been
glving numerous talks recently that seem to be
directed against pessimism resulting from the
Club of Rome studies.

"'0n the shoulders of the information
g rests the responsi
bility for convincing the public that we
have the tools, If it has the will, to ad-
dress the complex systems management
problems of the future,’ Branscomb said.

"'More than any other profession
our community cen restore the public's
confidence that from the limited resources
of the world can be fashioned » life of
well-maneged abundance for all.’ he
concluded.”

(Keynute speech, ACM 73. quoted
in Computerworid, 3 Sep 73, p. 4.)

ENNGANE.

Now begins the winler of the world.
We are pofsoning everything.

With €0 little time left, we are of course
expanding and accelerating every form of pollution
and destruction.

We are killing the last of our beautiful
brothers, the whales, just to provide marginal
amortization of the whale-ships that are going
to ba scrapped anyway.

Item: supposedly the Sahara Desert was
e. 1t is growing fast.

Set down upon this beautiful planet, a
garden spot of the universe, we are turning it
into a poisoned pigsty.

You snd I may starve to dealh, dear reader.
In some year faitly soon now, around the turn of
the century, there will no longer be nearly e-
nough food for the teeming billiors.

That, anyway, is what the predictions say.
The predictions are compelling. not because a
computer made them -- anybody cen mske a com-
puter predict anything-- but becsuse the prem-
ises from which the predictions grow were
very well thought out.

It is now up to us to make the predictions
come out wrong.

Not by killing the bearer of bad tidings.
or by pretending they were not clearly stated--
but by seeing what possible alternatives remain
in the few moments of real choice we may yet
have-- scant years at best,

To haggle now abaut ideology is like ar-
guing about who is driving while we are hesded
toward a brick wall with the gas pedal jammed
to the foor.

The public thinks. "science will save us,”
a view at which many scientists snicker bitterly.
Perhaps we will be shrunk to an inch's height.
or fed on rocks. or given gills and super-kidneys
1o tive in the ever-mcre-poisoned sea. Or per-
haps we will do what sclence says others have
done: die out.

This POSIH
is nicely exemplified by Albert Rosenfeld, Science
Editor of Saturdsy Review/World.

Since “science” has given us the Boeing
747 and the neutrino, neither of which could
once. he thinks, have been imagined possible,
obviously (to him) science can do anything else
we think is impossible! He fully imegines that
science will come up something to take
care of geometrically ircreasing numbers of
people. In perpetuity?

“Take & lesson from the neutrino.” he
says. "We cen solve our problems.® ("Look
to the Neutrino, Thou Doomsayer,” Saturday
Review/World, Feb 23 1974, 47.)

OTHER FUN

The growing diffusion of wespons and
grudges. and Lhe great vulnerability of almost
cverything. assure that terrorism and political
extortion will will increase dramatically for
the foreseeable future. On the other hand,
whole economic blocs and industries have
Iately mastcred and demonstrated by example
how to hold the country at bay in order to
get tfcit wishes; 8s everybody can see what's
happening. und learn from it. the number of
wrenching unpleasantr.esses created by terrorists
and industries and interest blocs will increasc

All these were essentislly foreseon by
Thomes C. Sehelling in his masterly 1960 work.
The Strutegy of Conflict. Schelling formalizes
& theory of intimidation as part of his study of
communicating adversa (His is & structural
rother than B psychologicel study, examining
the properties of situations whether or not they

&

are p P . 3 Y.
perception of situations is improving all the
time.)

——

Caustesu says the ocesns sre dying
a lot faster than he anticipated
- and gives mankind fifty yesrs
after life ends there.

—_—

But even if everything elsc were all right,
the Breeder Resctors are sure to get us. 1 refer
10 those wonder machines that the electric com-
panies are calling Clean Energy for the Future.
What is not explsined with such slogans is that
breeder reacicrs not only creste energy. they
create atomic waste, brecding new fissionable
material-~ including plutonium. Plutonium is
well named for the ged of hell. Chemically o
poison and redioactively » horror. It does not
@0 away; wherever we put it, it will get bsck
to us.

The mere radiation from the stomic crep
is hardly the problem. The radioactive polsons
are getting into the oceans. They are getting
inlo the clean waters of the land. (A December
1973 news report, for Instance, revealed that
# 1968 leak of radioactive chemicals was into
the water supply of Bloomfield, Colorado.) Now,
atomic enthu: call it a Disposal Problem,
ltke the question of where fo bury the garbage.
But it's » very different problem. Wherever we
put i1, it will come back. The sea® No. that'll
be poisoned after the contsiners go. Deep wells”
The mounialns? But there s no piace that can-
not be guaranteed sgainst earthquake and re-
cycling. It will come back. Though doaens of
generations might survive it. it will be waiting.

But the breeder reactors multiply this
output. Perhaps we could survive the the waste
for @ few hundred years, 1l it comes back out
But the other part of it is the flssionable material
which can be made into backyard bombs.

That's the kicker, With more and more
fissionable crud being disgorged. its availability
for terrorists who want to build their own in-
creases. Ralph Lapp poinited out last year that
the stuff was shipped in unguarded trucks, and
one or (wo good hijackings would enable sny
bright kid (o bulld his own dirty A-bomb. By
the year 2000 it is not Inconceivable that bootleg
stomic weapons will be as widespread as hand-
Buns in Detroit-- and as much used.

But now. with the breeder reactors-- ir
lots of countries-- pouring the stuff out. the ers
of atomic plenty is here. The amaller countries
who want them are getting their atomic weapons
- though holding back assembly of the parts.
for various reasons. 1t is generally believed
among bomb-watchers, for instance, that India
and lsrael have theirs anytime they want.

Add this 10 the great avalsnche of missiles,
tall and horny in their silos, resdy to go on two,
ister three or four, sides. (The U.S. official
arsenal now stends st the explosive equivaient

of 5 billion tons of TNT, a ton of TNT for every
humen being. And that's just the explosive pert.
not the fallout; & fraction of these bomba could
destroy all life on earth by its seething residue.)
And now. because of the SALT talks. we m
expect & new and drastic increase of this Readiness
Posture. Hoo boy. What is there tc say.

So there it is, folks, merry times shesd.
Humanity mey end with s bang (thermonuclear
exchanges, or just desultory firings urtil we're
sll poironed or sterile). or & whimper (universal
stervation), or, | would anticipste. some spastic
combination of the two. and all within the (pos-
sible) lifetime of the average reader. This ls.
st any rate. what { think most likely.

Except of ccurse we won't see it happen
that way. We'll wotch the starvations on TV
(as we did Bisfra, Bengiadesh, now West Africa,
what next... India?), and sk about the poor
foreigners who can't take cere of themscives.
And 8s the problems increase and move toward
out hesrtiand, it'll be blamed on environmentalists
and on the news media, till bang.

Or maybe not. Just maybe.

But we've ail got to got access fo the Club
of Rome modcls, and look. for holes or strategies
If computer modciling systers doing this kind of
work are msde widely enough avallable. perhaps
some precocious grade-schooler or owlish hobbyist
will find some way out that the others haven't
hit on...

We've got to think hard about everything.
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Would you believe that the greatest avail-
able computer service is for the kiddies?

For four bucks and a hslf, an outfit called
Me-Books will send, to a child you designate,
a story of which he is the hero, in which his
friends and siblings appear, and whose action
involves his address and birthday.

Kids adore it. Children who don't like
reading tressure the volumes; children who do
like reading love them just as much.

[ can personally report, at least on the
basis of the one { ordered (My Friendly Giraffe)
that the story is beautifully thought out, warm,
loving, and cleverly plotted. In other words,
far from being a fast-buck scheme, this thing
has been done right. It's a splendid children’s
story. (I won't reveal the plot, but the Giraffe's
birthday, name and home address are related
to those of the protagonist,)

Moreover, it has three-color illustrations,
is on extra-heavy paper and is bound in hard
covers. —

(In case you're interested, any of the
three programming languages expounded earlier
in the book would be suitable for creating a
Me-Book: depending on the language chosen,
the holes left for the child’s own name would be
P variables, gaps or null arrays
-- anyhow, you could do it.)

Astute readers of the Me-Book will note
that while it's not readily obvious, only the lines
on which personalized information appear have
been printed in the computer’'s lineprinter. The
others have all been pre-printed on a press.
Indeed, the personalizations appear on only one
side of each page, the whole book being one
long web of paper that's run through the line-
printer just once before being cut and bound,
But it's so cleverly written and laid out that the
story moves on beautifully even on the pages
that don't mention the child's name.

As an experiment, the author tried sending
for a copy of My Friendly Giraffe as told about

a little boy named Tricky Dick Nixon, residing
at 1600 Pennsylvania Avenue in Washington, D.C.
The result was extremely gratifying, and well
worth the $4.50. Herewith some excerpts.
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BOOK SHIPPED TO GROMM-UP

Oonce upon 3 tigc, in a place called
gashington, there 11ved a little boy

gamed Tricky pick Nixon.

Tricky pick yasn't just ao ordinary little boy-
How,

e ba yentures that other tt 7S girls
had advent n, oth little boys and
H

just drez2 of.

is ntures.
This is the story cf one of his adve

It's the story of the day that pricky Dick met

a giraffe.

As the giraffe came cluser and closer,

Tricky Dick started to wonder how in the

world he was going to look him in the eye

pricky Dick knevw ttere vere mo junjles in
washingzon. pspecially ob penpsylvania Ave.

But Tricky bick vasn's even a little bit worried.
u

pirst, because ke vas a very brave 1iztle boy-
st,

i iend e

And second, pecause he kaew that his friend, thi
giraffe xo81d never take hia anyplace bad.
'

Tri iex ms
1CKy Dicx Nirou wag hore

Back in i‘ashinqton.

Back op p
enbsylvania Ave.

Tricky njci Tldiag ofs op the Glrafferg back.
G he ¢
Tricky pigk ¥OuUld long pe A bero to ¢
y [ t

hig hose wao

et bis that gay.
There would be sany other exciting adventures

for Tricky Dick and his friends.

And maybe, just maybe, if you're a very good

boy, someday ve'll tell you about those, too.
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About those fuany aumbengs
on your checks.

You will note that all bank checks now
have funny-looking numbers along their bottoms.
They go like this:

0123456747

The numbers are odd but recognizable.
The last four thingies are punctuation marks,
which presumably can mean anything the pro-
grammer wants them to. (In other words,
frankly, | don't know their names or standard
functions. )

The name of these numbers is M'GB.

which stands for Magnetic Ink Character Recor-
ding. They are printed in magnetic ink-- not
magnetic so's you could record on it, like mag-
netic tape, but chock ‘full of iron and vitamins
50 that as its blobs whiz past a special read
head, they cause a specific sequence of pulses
in the parallel circuits of the read head that can
be decoded as the specific number or mark.

The MICR system was designed in the
late fifties, with the technology convenient at
that time. and would certainly not be designed
that way now. Nevertheless, these weird-looking
symbols have inspired various

RIDICULOUS TYPE-FACES,

which epparently look to the public like the
latest hotcha whizbang zippity up-to-date futur-
istic stuff, even though to the knowledgeable
person they bring back the late fifties. (In
fact there are no letters in the MICR character-
set.)

What, then (you may ask) would symbols
designed for computers look like if they had
been designed more recently?

We were just getting to that. In fact,
there are two such alphabets, called OCR (for
Optical Character Recognition). They have
been standardized so everybody can design
equipment and/or programs to work with them.
They are called the A and B optical fonts, or,
for completeness, OCR(A) and OCR(B).

They are very disappointing.

OCR(A) is a little sexier. At least it
looks like something. (Evidently it's slightly
easier to deal with and design for.) But the
other one, OCR(B), just looks like the alphabet
next door. Here they are.

ABCDEFGHIJKLN
NOPQRSTUVUXYZ
0123456789
caii=4/5%XTE
t={}720%A
UNAGOAREY

de(«)

1234567890
ABCDEFGHIJKLM
NOPQRSTUVWXYZ
abcdefghijklm
nopaQrstuvwxyz
xt==/ ;"
28 Q<>LI%4RED
pES|\0 — ¥

OCR (8)
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The national phone company (usually
called affectionately, "Ma Bell™) has drastically
changed its switching methods in the last few
years. They are replacing the old electromech-
anical switches, or "crossbars," with a8 new
device called the ESS, or Electronic Switching
System. If there's one in your ares you may
hear about it in their jolly news sheet that you
get with the bill.

In the old crossbar days. a phone con-
nection was a phone connection and that was
that. Now, with the ESS, all sorts of new com-
binations are possible: the ESS has stored pro-
grams that determine its operation. If you
dialled a non-working number, it jumps to a
program to take care of that. it does all sorts
of things by special program, and new programs
can be created for special purposes. Now the
phone company is trying to find the services
that people will pay for. Having calls rerouted
temporarily to other numbers? Linking up
several people in a conference call? Storing
your most-called numbers, so you can reach
them with a single or double digit?

These particular services are now being
offered experimentally.

The way it works is this: there are a
number of programs stored in a core memory;
the only "output device" of the system consists
of its field of reed switches, arranged to close
circuits of the telephone network.

Depending on the numbers that have been
dialled, and whatnot, the ESS jumps to a specific
program, and that tells it to connect an incoming
call to particular other circuits, or to ring other
lines, or whatever,

I1t's really neat.

There are only a couple of things to worry
about.

One is that it makes wiretapping, not a
complex bother involving clipped wires and men
hunched over in cramped spaces, but a simple
program.

Another is that some people think that
blue-boxers (see nearby) may be able to program
it, from the comfort of their own homes. Mean-
ing that not just court-authorized wiretaps, but
Joe Schmoe wiretaps, would be possible. Let's
hope not.

TEAOTOGRAPH

This has been around for decades, and
has nothing to do with computers, but isn't it
nice?

You write with & pen attached by rods
to a transmitter; somewhere else, a pen attached
by rods to a receiver duplicates what you have
written.

What is being transmitted consists of the
measured sideways motion ("change in x"), the
measured up-and-down motion ("change in y").
and the condition of the pen ("up” or "down").
What would these days be called "three analog
channels, multiplexed on a single line."

These only cost a couple of hundred dollars.
Why has nobody been using them for computer
input?

Suger Creek, Texas will have 3000 homes
with a minicomputer-based alerm system. Evidently
various automatic sensors around each house sniff
for fires and burglars, as well as providing panic
buttons for medical emergencies.

The system uses duel Novas (one a backup),
and prints out the news to fire and police dispatchers
on a good old 33ASR Teletype. (Digital Design,

May 73, 16.)

N

ONE OF THOSE MYTHS

"Overpay your phone bill by one cent.
It drives the computer crazy."

Nope. The amount of payment gets
punched in and goes through the gears
quite normally.

If you want to put together your own n-a-chip,
or any other complex integrated circuit, a complete simulation-
verification-layout-and-fabrication service is available from
Motorola, Semiconductor Products Div., P.O. Box 20924, Phoenix,
Arizona. Presumably it costs a mint, but after that you can roll
out your circuits like cookies.

Your circuit is overlaid on their beehive-chip of logical
subcircuits, called & Polycell. You use their MAGIC language
(Motorola Automatically Generated Integrated Circuits), which
then feeds a resulting circuit data structure to a program called
SIMUL8 (yuk yuk) to try out the circuit without building it.
Tha;way you can supposedly be sure before they make the final
masks.

| always figured that the day of Computer
Hobbyism would arrive when the folks at Heathkit
offered a-build-it-yourself computer. But you
know what they came out with instead last year?
A general interface for hooking things to the PDP-8.

e

Minicomputers handle various
control functions in our mighty
new Aeroplanes and Ships of
the Ocean, |

re
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It was a truly stellar group that reported to
Judge Sirica on 15 Jan 1974 that the 18-minute
Watergate tape buzz hed at least five starts and stops.

The six panelists included:

Richard Bolt, a founder of

Bolt, Beranek and Newman, Inc.
Franklin Cooper, head of

Haskins Laboratories, M: )
Thomas , audio resy i

extraordinary (see p.hW!1)

The news, however, generally referred to
them a8 "technicians."

QUG /17

a swell video game now in bars, probably
controls the four-player pingpong on the screen
with a mini or micropr .

Especially exciting is the social possi-
bility of horizontal screens for other fun inter-
personal stuff. As well as collaborative work.
(But boy, let's hope the radiation shielding is

good. )
[s)
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The Computer Diet by Vincent Antonett (Evans Pub.)
shows the suthor sitting on the deskplate of a 360 console.

The inside consists principally of charts he recom-
mends for weight loss. "The power of a modern digital
computer" interpolated the tables. A slide rule might have
have been simpler.

The thing is., he presents e paper on the thermo-
dynamics of weight loas which may be important; in this he
states the difference equations which are the heart of his
diet. And these may indeed be perfectly valid. So why not

call it what it is, The ‘Thermodynamic Diet?
-~

Kirk Brainerd, of L.A., is using compu-
ters for a registry of people with something to
teach. He hopes that if people are mutually a-
vailable to each other at a deep enough level,
people can begin to act out of altruism in general.




ASTROFLASH, etc.

There are varjous computerized astrology
services. Given your date of birth, and hour
if xnown, they'll type out your signs. explan-
ations, etc. Presumably there is a text network
which the system selects among according to
"reinforcing tendencies,” etc., among the entitles
thought to be influential.

Conceivably this could do nine-tenths of
what a talented human astrologer does, and with
the same validity, whatever that may be. In
any case it's probably a lot cheaper.

Is it too soon for a
computer pornography contest?

(1s it too late?)

See p. BMITL

SUPER- CusTOM IZATTON|

People think computers are rigid
and invariant. This (as stated else-
where in this book) is due to the systems

which people have imposed, and then
bTamed, on the computer.

The fact is that computers are now
being set up to give new flexibility to
manufacturing processes. Computers,
directly connected to milling machines,
grind metal into any conceivable shape
much faster than a human craftsman. To
change the result, change the program--
in a fraction of a second. Fabric des-
ign has been done on computer screens;
the obvious next step is to have the
computer control the loom or knitting
machine and immediately produce what-
ever's been designed.

Custom clothing: soon we may look
forward to tailoring services that store
your measurements and can custom-tailor
a suit for you to any new fashion, in
minutes. (But will the price beat Hong
Kong?) Customized printed matter is
already here (see "Me-Books," p.g'7).
Wherever people want individual vafia-
tions of a basic manufacturing process,
computers can do it.

The Telephone Company (at least in
Illinois and Indisna) offers & speaker on
"The Shadowy World of Electronic Snooping"
to interested groups.

Modern manage, she 29, interested
in recursive relations and reverse
Polish culture. Phone a must.

Contact box RS-232 (& wes p. BK3S),

BETCHA DIDN'T KNOW...

that the IRS hasn't been able to do instant
matching of W-2 forme to tax returns. That'll
be fixed in fiscal '74, and interest and dividend
psyments in '75. (TIME, 31 Dec 73, 17.)

"(OMPUTER ELECTIN

PRebICTIONT"

This is an outrageous misnomer. The
computer i3 only carrying out, most speedily,
what hardened politocoes have always done:
FACTIONAL ANALYSIS, now possible with new-
found precision on the basis of certain election
returns.

This is based on the cynical, and fairly
reliable, view that people vote according to
what faction of the greater populace they belong
to-- middle-class white liberals, blue-collar
non-union members, and so on. The factions
change slowly over time, and people move
among them, but the fact of factionalism remains
unchanged.

Well. By the close of a major election
campaign, most factions can be pretty well pre-
dicted. especially as to presidential choice, or
what proportion of that faction will go for a
given candidate.

But some factions' reactions are not cer-
tain up to the day of the ballot.

So. "Computer predictions” of elections
basically break the country into its factional
divisions, state by state and district by district,
and then tabulate who can be predicted to vote
for whom on a factional basis.

Then what's the suspense?

The suspense comes from the uncertain
factions-- groups whose final reactions aren't
known as the election starts.

Certain election districts are known to
be chock l'u‘ll of the types of people whose reac-
tion isn't known.

The final "computer prediction" simply
consists of checking out how those districts
voted, concluding how those factions are going
in the present election, and extending this pro-
portion through the rest of the country.

It's often painfully accurate-- but, thank
god, not always. When it isn't don't blame
"the computer.” Thank human cantankerosity.

THE VW CHECKOUT COUPLER

may or may not be a real computer-- friends
have told me it isn't-- but it's certainly a good
idea.

When you pull your late-model Volkswagen
into a dealer's service area, the guys can just
roll out a cable and plug it into the corresponr
ding socket in your vehicle. At the other end
of the cable is some sort of device which tests
a series of special circuits throughout the car
for Good Condition. These circuits indicate
that things are working properly-- lights, plugs,
points, brekes and so on.

This is the same technique used by NASA
up to the final moment of COMMIT LAUNCH-- a
system of circuits monitors the conditions of
whatever can be monitored, to make sure all's
functioning well. It's more expensive to wire it
up that way, but it makes checking out the
rocket-- or the car-- that much easier.

)
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S8IC TRANSIT

Some of the zappier new Urban Transit
Systems give you a ticket with a magnetic stripe
on the back. Each time you ride you must push
the card into an Entrance Machine, which pre-
sumably does something to the stripe, till finally
the ticket runs out and you have to pay more
money .

Secracy of the recording code is an impor-
tant aspect of the thing. Indeed, waggish gossip
claims that some such systems start with a k
magnetic stripe and just add stuff to it, meaning
the card can be washed clean with a magnet by
larcenous commuters. But this seems unlikely.

YOUR AUTOMOBILE COMPUTER

computers in our cars? We refer here to two
things--

Didja know, huh, we're going to have

anti-skid controllers. which are really
just special circuits-- you know,
"analog computers”-- to compensate
among skidding wheels. Turns out
that this is apparently more sensi-
tive and reliable then even your good
drivers who enjoy controlling skids.
Already advertised for some imports.

grand bus electronics (see p. Y2 ). since
the electrical part of the automobile
is getting so blamed complicated,
the Detroit Ironmongers have decided
to switch to a grand bus structure
instead of having all those switches
and things separate anymore. Should
make the whole thing far easier to
service and customize.

Presumably this will all be
under the control of a microprocessor.
(See p.54 .) This means that the
car can have things like a Cold-
Weather Startup Sequence-- & program
that starts the car, turns on the
heater, monitors the engine and
cabin temperature, and bleats the
horn, twice, politely when it's all
ready-- all at a time preset by the
dashboard clock.

Presumably Detroit is not yet
planning to go this far. But because
of the auto industry's anomalously
huge influence in America, some have
expressed the fear that this move
-- toward the integrated-circuit,
digitally-controlled grand bus--
would effectively put Detroit in con-
trol of the entire electronies industry.

The ever-clever Japanese are computerizing
faster, better and more deeply than we are.

They now have a prototype taxi operating
under computer control, They're calling it, st
least for export, Computer-controlled Vehicle
System (CVS).

Basically it's like an Elevated Railway--
you climb up and wait-- but when you get in,
you punch a button for your destination. Accor-
ding to Hideyuki Hayashi of the Ministry of In-
dustry and international Trade, the system will
be operational in Tokyo within the decade, and
is the "cleanest, safest, quickest transport sys-
tem ever devised by man." Think fast, Detroit.

(A nice point: one of the most important
features of such a system is that the vehicles
don't react to each other, as do vehicles in the
A whole line of the cars can be accelerated or
slowed simultaneously, a crucial aspect of their
flexibility and safety. Nothing can possibry
go long.)

(Leo Clancy, "Now-- Computer-Controlled,
Driverless Cars," National Enquirer 3 Mar 74,
24-5.)

THOSE THINGS ON THE RAILROAD CARS

As we lean on the fence a-chawin’ an'
a-watchin' the trains go by. we note strange
insignia on their sides, in highly reflective
Scotch-Lite all begrimed by travel.

Basically it's a stack of horizontal stripes
in red, blue and other colors. This is ACI.
for Automatic Car Identification. It may yet
straighten out the railroads.

In this neolithic industry, it is not known
at any given time where a railroad comp: y's
cars are, and some peculiar etiquette governs
their unrequested use by other firms in the
industry. Yet the obvious solution may come
about: a running inventory of where all the cars
are. where each one is going, what's in it.
and who that belongs to. But, of course, that's
still in the works. Revolutionary ideas take time.



THINGS YU MAY RN INTo

Everywhere you go computers lurk. Yet
they wear so many faces it's impossible to figure
what's going on.

Guidelines are hard to lay down here, but
if you look for examples of things you've already
run into in this book, it may help some.

Terminals you can presumably recognize.

Microprocessors are harder, because you
don't see them. Good rule-of-thumb: any device
which acts with complexity or apparent discretion
presumably incorporates a terminal, minicomputer
or microprocessor.

Two other things to watch for: transaction
systems and data base systems.

A transaction system is any system that
takes note of, and perhaps requires verification
of, transactions. Example: the new point-of-sale
systems (POS). This is what's about to replace
the cash register.

In the supermarket of the future, every
package will have a bar code on a sticker, or
printed on the wrapper. Instead of the checkout
clerk looking at the label and punching the a-
mount of the sale into the cash register-- an
error-prone and cheat-prone technique which
requires considerable training-- your New Im-
proved Checkout Clerk will wave a wand over
the bar code. The bar code will be sensed by
the wand, and transmitted to a control computer,
which will ring it up by amount and category
(for tax purposes), and even keep track of
inventory. noting each object as it is removed
from stock.

Here is what your bar code will look like.
(A circular code, which was already turning up
on some TV dinners, has been eliminated by the
bar code. This is unfortunate, since the scan-
ner necessary to read the bar code is electron-
ically more complicated, but there we are.)
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(Incidentally, while this does arrest the
classic cashier's cheat-- ringing up excessive
purchases on the customers, then having e con-
federate walk through equivalent amounts-- the
consumer is still entirely prone to cheating by
the store in the computer program. Remember,
it's 1974. So you still may have to check your
tapes, folks.)

Data base systems are any systems which
keep track of a whole lot of stuff, often with
complex pointer techniques (see "Data Structures,”
p- 26). A cute example is the message service
now offered by Stuckey's snack/souvenir stands
ell over the country. You may leave messages
for your friends or loved ones on the road; they
can stop at any Stuckey's and ask for their
messages, just as if it was a telephone answering
service. (You're listed by your phone number--
is this to avoid pranks? And what about people
with no phones?) It's free and a neat idea.
(Obviously, the messages are stored on the disk
of a big central computer, and queried from
terminals at the individuel stands.)

Now, most of the big systems you run into
tend to be s combination of transaction and
data-base system. For instance, suppose you
make an asirline reservation. The airline has a
iarge data base to keep track of: the inventory
of all those armchairs it's fying around the
country, and the list of who 8o far have announced
plans to sit in them, and in some ceses what
they intend to eat. When you buy your ticket,
that transaction then gets you put in the lsting .
Same for car rentals and so on.

Selesperrm, Gecker  TFerwnnl
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The potential dangers of transaction systems

are fairly obvious from the supermarket example,
but they fan out in greater complexity as the )
systems get more complex. Credit cards, for
instance. were only made possible by computers
and computerized credit verification; but it is
only now, fifteen or so years into the credit-card
era, that laws protect the cardholder against
unlimited liability if he loses it.

Yet we plunge ahead, and it is obvious why.

Transaction systems managed in, and by, com-
puters allow more flexible and (in principle)
reliable operations. For instance, in the secu~
rities business, thousands of stock certificates
are lost and mislaid, and the transaction paper
must be typed, shuffled, put in envelopes, sent,
opened, shuffled again, compared... all by hand.
Little wonder they're working on an Automated
Stock Exchange System. But if it's taken fifteen
years to get the implicit bugs out of credit cards

. not to mention the frequent allegations that
much Wall Street "inefficiency" is actually the
disguised marauding of Organized Crime...
uh-oh. (If they can buy the best lawyers, they
can probably buy the best programmers.)

Then there is the Checkless Society. This
is a phrase for an oft d system that
allows you to transfer money instantly by compu-
ter; supposedly some such thing is working al-
reedy in France. Again, they better get it pretty
safe before a sane man will go up in it.

The safety of such systems is of course
a matter of immense general concern. IBM
por i y (sic) its intent to spend
millions of dollars on "computer security" a few
years ago. However, a few million dollars is
not going to plug the security holes in the IBM
360, and evidently the 370 is just about as vul-
nerable.

(In this light, even the greatest IBM-haters
will have to admit that there may be a proper
motive behind IBM's current refusal to let others
use its new operating system language: that way
they may be able to prevent special holes in the
system from becoming known to programmers.)

It is interesting theat one profession seems
to be stepping forward to try to improve this
situation: the auditing profession, devoted to
verification of financial situations of companies,
seems to be branching into the verification of
computer programs and the performance of com-
plex systems. This will be great, if it works.
Cynics, however, may note that auditors have
permitted some remarkable practices in the
"creative" accounting of recent years. (Obvious-
ly the way to check out the sa'fety of big systems
is to offer bounty to those who can break its
security. But who is willing to subject a system
to a test like that?)

G2

Hereabouts are a few other computerish
things you may run into which more or less
defy categorization.

-~

THE COMPUTER GRAVEYARD

In the mid-sixties there was & junkyard
in Kingston, N.Y. that was like an automobile
graveyard-- except piled high with dead com-
puters.

They were from various manufacturers.
The guys would smash them with sledgehammers,
or other awful things, to make sure they could
never work again. Then you could buy the
ecircuit cards. I saw 1401s five high, Univac
File Computers, tape drives... it was an elec-
tronic nut's paradise. You could decorate your
den with huge old control panels, mag disks
and whetnot. It seems to be gone now. They
forbade pictures.
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"(ONPUTER DATING"

should of course be called MATCHUP DATING,
since there is nothing particularly computerish
about either the process or its intended result.
But there we go again: word-magic, the impli-
cit authority of invoking the word Computer.
(See "Cybercrud,” p. ']

In the early sixties, a perky young fella
at the Harvard B-School, 1 believe, one Jeff Tarr,
came up with the notion of a computerized dating
service. The result was Operation Match, an
immense financial success, which sort of came
and went. No followup studies were ever done
or success statistics gathered, unfortunately,
but they certainly had their fun.

The basic principle of "computer dating”
is perfectly straightforward. Applicants send in
descriptions of themselves and the prospective
dates they would like to meet. The computer
program simply does automatically the sorts of
thing you would do if you did this by hand:
it attempts to find the "best" match betweeen
what everybody wants and what's on hand.

oy,
3w Eneres
(syy.

Obvijously this could be & matter for
serious operations research: attempting to dis-
cover the best matchup techniques among things
that never really fit together, detail for detail;
trying to find out, by followup questionnaires,
what trait-matchings seemed to produce the best
result, etc. But such serious matchup-function
research remaing, so far as I know, to be even
Pbegun.

Obviously there are several problems.
Demographically it is almost never true that
"for every man there's a woman"-- in every
age-bracket there's almost always an imbalance
of the opposite sex in the corresponding eligible
age-bracket, either too many or too few. But
more than that, there is little likelihood that
the traits women want are adequately represen-
ted among the available males, or vice versa.
For introduction services it's obviously worse:
there is no balance likely between what comes
in one door and what comes in the other. The
service can only do its best with the available
pool of people-- and make believe it's somehow
made ideal by the use of the computer. It's
like an employment office: applicants don't
match openings.

Numerous other dating services have ap-
peared, some of which don't even pretend to
use the computer (and others which claim to
be a registry for nonstandard sexual appetites),
but nene that's gotten the attention of the orig-
inal Project Match.

But there's no question who got the best
dates out of that one. Jeff Tarr.

DO YOU GOT RHYTHM?

A device called the BIO-COMPUTER (trade
mark) purportedly helps you predict your "body
beats," telling you what days are the right sort
of time to do particular things in terms’ of your
own biological energies. The object costs $15
postpaid from BIO-COMPUTER, Dept. CLB/DM
(why not?), 964 Third Ave., NY NY 10022.

The question with all such special purpose
devices-- "fishing computers,” horse-racing
computers, etc., is always whether the theory
and formulas which are built into them are cor-
rect. There is no ready way to tell.




One possibility, nice and expensive, is to
rent a number of mailing lists from a single
mailing-list house, with them guaranteeing that
they'll compare all the lists you choose and
not send to any person more than once.

But as you may be suspecting, this costs
money. All this screening and intercomparing
requires computer time, and so, even though
you are getting a more and more perfect mailing.
you are paying more and more and more money
for it. So you can see why reasonable business-
men are willing to send out ads even when they
know some recipients will get several duplicates.

Another interesting point. There are
mailing lists for all kinds of different possible
customers. The possibilities are endless.
Minority-group doctors. People interested in
both stamp collecting and flowers (you'd have
to get a company with both lists, and have them
go through them for the duplicates... you get
the idea).

Note that mailing lists are priced according
to their desirability. Weeded mailing lists, fea-
turing only Live Ones, people who've ordered
big in recent times, are more expensive. ljists
of doctors, who buy a lot, are more expensive
than lists of social workers. And so on.

Then there's the matter .of the pitch.

The ad’'s phrasing may be built around
the mailing plan. Some circulars come right out
and tell the recipient he's going to get several
copies because he's such a wonderful person.

THEN there are those advertisements that
are actually printed by the computer, or at least
certain lines are filled in with the recipient's
name and possibly some snazzy phrases to make
him think it's a personal letter. Who responds
to such things I don't know. My favorite was
the one-- I wish I could find it to include here
-- that went something like

You'll really look swell, Mr. Nelson
walking down Main Street of New York
in your sharp-looking new slacks...

I don't know whether I enjoyed the spaces or
the Mein Street more.

But you see how this works. There's
this batch-processing program, see, and the
names and eddresses are on one long tape, and
the tape goes through, and the program takes
one record (a name and eddress), and decides
whether to call the addressee "Mr.," "Ms." or
whatever, and then plugs his name into the
printout lines that give it That Personal Touch;
and then the mailing envelope or sticker is
printed; and the tape moves on to the next
record.

We may look forward to increasing en-
croachments on our time and trust by the direct
mail industry: especially in better and better
quack letters that look as though they've really
been personally typed to you by a real human
being. (It is apparently legal for letters to be
signed by a fictitious person within a company.)
In the future we may expect such letters to be
sent on fine paper, typed individually on good
typewriters, and convincingly phrased to make
us think a real personal pitch is being tendered.

There is, however, a final solution.

YOU CAN GET OFF ALL MAILING LISTS
~- that is, the ones "participating" in the
Association-- by writing to

Direct Mail Advertising Association
Public Relations Department

230 Park Avenue

New York, NY 10017

They will send a blank. If you fill it in
mailing lists of all participeting compenies.

Presumably this won't help with
X-rated or stamp-collecting lists, but it
ought to keep you from getting semiannual
gift catalogs from places like The House of
Go-Go Creative, Inc. and those million
solicitations from Consumer Reports and
that File Box company .

they'll process it and delete your name {rom
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You call up the bank and ask your balance
and they say, "I'm afraid I can't get that infor-
mation. You see, it's on a computer.”

(See Basic Rejoinder, nearby.)

Well, the reason it's this way is that
they're handling things in Batch (see p.45 )
and they aren't storing your account on disk,
or if they are they don't have a terminal they
can query it with,

But to say that they can't get the infor-
mation because it's on & computer is a typical
use of the computer as an excuse (see Cyber-
crud, p. § ); and second, if the person be-
lieves this to be an explanation, it's a sign of

the intimidation and obfi ion that have been
sown among the clerks who don't understand
computers.

Write them a letter. Change banks. Let's
get the banks to put on more and more citizen
services. Rah!
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N THAT
MCO'\NKK!

Everybody blames the computer,

People are encouraged to blame the
computer., The employees of a firm, by
telling outside people that it's the
computer's fault, are encouraging public
apathy through private deceit. The pre-
tense is that this thing, the computer,
is rigid and inhuman (see "The Myth of
the Computer,” p. 9 ) and makes all
kinds of stupid mistakes.

Computers rarely make mistakes, If
the computing hardware makes a hardware
error in a billion operations, it may
be noticed and a repairman called. (Of
course, once in a billion operations is
once in a thousand seconds, or perhaps
every ten minutes, That ought to be
mentioned.) Anyhow, innocent gadgetry
is not what' forces you to make stupid
multiple choices on bureaucratic forms;
mere equipment isn't what loses your
subscription records;

IT'S
SYSTEM.

By system we mean the whole setup: the
computer, the accessories that have been
chosen for it, its plan of operation or
program, and the way files are kept and
complaints handled.

Don't blame the computer.

Blame the system; blame the program-
mer; blame the procedures; best of all,
blame the company. Let them know you
wi take your business to wherever they
have human beings. Same for governmental
agencies: write your congressman. And
so on.

‘A BBSiC elodgr

we should all practice and have ready at the
tip of our tongues:

WHY THE HELL NOT? YOU'RE THE ONES WITH
THE COMPUTERS, NOT ME!

Let's froth up a little citizen indignation here.

Ao KPR

In principle we no longer need account
numbers.

Now thet text processing facilities are
available in most (if not all) major computer
languages, the only excuse for not using these
features is the programmer's notion of his own
convenience-- not that of the outside customer
or victim.

Example. Someone I know got brand new
— and Gumte credit

cards. He made no note of their numbers. Then
he lost them both. Duly he reported the losses,
Neither service could look him up, they said,
without the numbers. Not having used them, he
had no bills to check. Even though he was the
only person at that address with anything like
that name. And why not, pray tell? Either be-
ceuse they were fibbing, or because they had
not seen fit to creste a simple straightforward
program for the purpose. (See Basic Rejoinder,
nearby.)

I have heard of similar cases involving
major life insurance compenies. Don't lose the
numbers. Let's all dance to it: -

When snything is issued to you,
Write the number down.

"compurers”
THAT DON'T” ANSWER

Few of us can help feeling outrage at
the book clubs, or subscription offices, or
billing departments, that don't reply to our

letters. Or reply inappropriately, with a form
printout that doesn't match the problem.

First let's understand how this happens.

These outfits are based on using the com-
puter to handle all correspondence and trans-
actions. The "office” may not have any people
in it at all-- that is, people whose job it is
to understand and deal sensibly with the prob-
lems of customers. Instead, there may just be
keypunch operators staffing a Batch System, set
up by someone who has long since moved on.

The point of & batch system (see p.fS")
is to save money and bother by handling every-
thing in a controlled flow. This does not mean
in principle that things have to be rigid and
restrictive, but it usually means it in practice.
(See "The Punch Card Mentality," p. 29 .)

The system is set up with only a fixed number
of event types, and so only those events are
recognized as occurring. Most important, your

flow. While there may be provision for excep-
tions-- one clerk, perhaps-- your problem has
not seemed to him worthy of making an excep-
tion for.

Here is my solution. It has worked
several times, particularly on book clubs that
ignored typed letters and kept billing me
incorrectly.

Get a roll of white shelf paper, two or
three feet wide and twenty or more feet long.

Write a letter on the shelf paper in magic
marker. Mzeke it big, perhaps six inches to a
word. Legibility is necessary, but don't make
it too easy to read.

Explain the problem clearly.

Now take your punch card-- you did get
one, didn't you, a bill or something?-- and
mutilate it carefully. Tear it in quarters, or
cut it into lace, or something. But make sure
the serial number is still legible. Staple it

lovingly to your nice big letter.

Now fold your letter, and find an envelope
big enough for it to fit in, and send it, regis-
tered or certified mail, to ANY HUMAN BEING,
ACCOUNTING DEPARTMENT, or whatever, and
the company's address.

This really works quite well.

1 am assuming here, now, that your prob-
lem has merit, and you have been denied the
attention required to settle it. If we want justice
we must ourselves be just.

There is one further step, but, again, to
be used only in proportion to the offense. This
step is to be used only if a meritorious commun-
ication, like that already described, has not
been properly responded to in a decent interval.

We assume that this unjust firm has sent
you a reply envelope or card on which they
must pay postage. Now carefully drafting a
follow-up letter, explain once again, in civil
language, the original problem, your efforts
at attention, and so on. Now put it in a package
with a ten or twelve-pound rock, affix the
reply envelope to the outside, and send it off.

The problem, you see, has been to get
out of the batch stream and be treated as an
exception. Flagrantly destroying the punch card
serves to remove you from the flow in that fash-
ion. (However, just tearing it a little bit prob-
ably won't: a card that is intact but torn can
simply be put in a certain slot of the card-punch
and duplicated. Destroy it good and plenty.)

In all these ceses remember: the problem
i8 not that you are "being treated as a number,"
whatever that means, but that your case does
not correctly fall in the categories that have
been set up for it. By forcing attention to your
case a8 an exception, you are making them
realize that more categories are needed, or more
people to handle exceptions. If more people do
this when they have a just complaint, service
will improve rapidly.

JUNK IWATL

The people who send it out like to call it
personalized advertising and the like. But most
of us call it Junk Mail. And its vagaries are
NOT THE POOR COMPUTER'S FAULT. What gets
people angry derives from the system built
around the poor computer.

You may wonder why you get more and
more seed catalogs, or gift-house catalogs, as
time goes on, even though you never order any-
thing from them. Or why a deceased member
of the household goes on getting mail year
in and year out, regardless of your angry post-
cards.

How does it keep coming?

Through the magic of something called the
Mailing List.

And especially the peculiar way that
mailing lists are bought and sold.

DIRECT
MAIL

THE PERSOMAL MEDIUM

Now, a mailing list is a series of names
and addresses of possible customers, stored on
computer tape or disk.

You can buy the use of a mailing list.
But you cannot buy the mailing list itself,

Suppose you have & brochure advertising
pumpkin-seed relish, which you suggest has
rejuvenating powers. You want this brochure
to go out to rich college graduates.

You go to a mailing-list house.

"l cannot sell you this mailing list out-
right," says the jolly proprietor, "for it is my
business to sell its use again and again, so
1 do not want anybody else to have a copy of
it.” So you leave 2500 pumpkin-seed relish
brochures with the mailing list company, and
pay them a lot of money. And they swear on
a stack of bibles that they have mailed the bro-
chures to their special list of rich college grad-
uates.

Well, let's say you get 250 sales from
that mailing. (10% is fantastically good.) But
out of curiosity you go to another mailing-list
house and have another mailing sent out-- this
one to people who have low incomes and little
education.

This time you get 15% orders.
Now guess what you are acquiring.

A mailing list of your very own. Of peo-
ple who eat pumpkin-seed relish.

Mailing lists are, you see, generally ren-
ted blind, with na chance to see the addressees
or check as to whether they've already been
mailed to.

And that ing all the

If an advertiser is going after a certain
type of customer, and goes to several mailing-
list houses ssking for mailings to that particular
type of customer, chances are some people will
be on several of the lists. And since there's
no way to intercompare the lists. these poor
guys get several copies of the mailing.

(Another way this can happen is if some
cheepskate has his own mailing list and doesn't
check it for repeats of the same name. But
writing the computer program to check for
repeats of the same name is not easy-- there
might just be a Robert Jones and a Rob Jones
at the same address-- and these things are not
usually checked manually. They're big.)

Another possibility exists for eliminating
duplications when you rent mailing lists. You
can bring in 8 magnetic tape with your {nP:llng
list on it, and they can send out the mailing
only to the members of their list who n.re nmI
already on your list. That way you su!l can't
steal their list, since the tape is on their
premises. The trouble is, they can steal your
list, by making a copy of the tupe. Oh dear.




From all this, one last speculation creeps
forward.

Ivan Sutherland, in considering the strue-
ture of subroutining display processors, has
noted that as you get more and more sophisti-
cated in the design of a display program fol-
lower, you come full circle and make it a full-
fledged computer, with branch, test, and arith-
metic operations.

If the somatic mechanism should turn out
to have a program follower as described, it is
not much of a step to suppose that it might have
the traits of an actual computer, i.e., the ability
to follow programs, branch, and perform manip-
ulations on data bearing on those operations.

In other words, the digital computer may
actually have been invented long before von
Neumann, and we may have billions of them
on our persons already.

It may sound far-fetched, but the mechan-
isms elucidated at this level are so far-fetched
already that this hardly seems ridiculous.

THE COMPUTER FRONTIER

Regardless of what's actually in the cell,
it is clear that being eble to adapt molecular
chemistry, especially DNA and RNA, to computer
storage is & beckoning computer frontier.

This would make possible computer mem-
ories which are far larger and cheaper than
any we now have,

Basically we can separate this into two
aspects:

The DNA Readout. This part of the sys-
tem would create long molecules holding digital
information .

The DNA Readin. This would convert it
back to electrical form again.

Weird possibilities follow. One is that
(if chemical memory is generic, rather than
idiosyncratic to an individusl's neural pathways)
knowledge could be set up somehow in "learned"
DNA form, whatever that might turn out to be,
and injected or implanted rather than taught.
Weird.

As our ability to create clones improves,
we could clone new creatures, or genetic "im-
provements"-- which, considering the racehorse
and the Pekinese, means "those sorts of non-
viable modifications supported in human society."
And of course that ghastly stuff about building
humans, or semi-humans; having traits that

y or some or » ulp, thinks is

desirable. ..

But the real zinger is this one. It might
just be a small accidental printout meent to
test the facility, or maybe just a program bug--

-- but the system could output a virus
that would destroy mankind.
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BRadNs & COMRUTERS

It used to be fashionable to say,
"The brain is & computer."

But now people say, "The brain
is e hologram.”

Fashions change.

THe R&IN

Almost nothing is known about the brain.
Oh, there are lots of picture-books showing
cross-sections of brains... Maybe you thought
it was just a big cauliflower, but it's full of
strings and straps and lumps and hardly any-
thing is known about any of it.

Clinical evidence, of course, tells us
that if this or that part is cut out, the patient
can't talk, or walk, or smell, or whatever.
But that doesn't come close to telling us how the
thing works when it does work. The histologists,
the perceptual psychologists, the anatomists,
are all working at it-- with no convergence.
Beautiful example: the split-brain stuff, which
1 just better not even bring up here (see new
Maya Pines book, Harcourt Brace).

We used to dissect brains when I worked
down in Dr. Lilly's dolphin lab. Dolphin brains
are about 1.2 times the size of ours, and Lilly
quite reasonably pointed out that this might mean
dolphins were smarter than us.

And, of course, the bigger whales even
smarter. We had a killer-whele brain in the
deepfreeze that was about 24 feet across. And

whales come much bigger than that; the Killer's
maybe a quarter the length of the Blue.

@ should point out here that Lilly's pub-
licity on the intelligence of dolphins was a little
too good: it somehow didn't get mentioned that
dolphins ere just very small whales, the only
ones you can feasibly keep in a lab. So think
of whales as the possible super-smarties, not
just dolphins.)

What's that you say? That "brain size
isn't what counts™? That's an interesting point.

People with small heads are by and large
just as smart as people with big heads. That's
one argument.

However, people have much bigger brains
than almost any other animals. That indicates
something too.

I believe that the only other animals with
very big brains are elephants and whales. (An
anatomical explanation: the weight is supported
on the man by balancing it, on the elephant by
4 heavy and comparatively inflexible neck offset
by a grappling tool, and in the whale by putting
it in the front of a torpedo. But most other
anatomies couldn't manage a big brain, so they
can't evolve one‘>

Anyhow, so the scientific question is
whether big-brained species are smart. Well,
dogs are smarter then rats...

But about these other guys in our league
and beyond. How do we know soientifically
that "the size of the brain isn't what counts"?
Because obviously they're not as smart as we
are, people say. Therefore it isn't brain size
that counts. The depth of this logic should be
evident. (I've even heard people say, "Of course
they're not as smart. They don't have guns.”)

Pay close attention to an elephant sometime.

Working elephants in India respond to some
500 different oral commands.

Can you think of a 501st thing to ask an

elephant to do? (I rather suppose it could oblige.)

Anyway, the dozen whales I've known per-
gsonally were smart as hell.

It used to be believed that memory was
exclusively & matter of synaptic connections--
the gradual closing of little switches between
nerve cells with practice.

It is now known that temporary or
short-term memory is synaptic. but something
else takes place after that. It's believed that
after a certain period, and it has something
to do with rest and sleep, memories are trans~
ferred to some other form, presumably chemical.
But how?

My friend Andrew J. Singer has a beau-
tiful hypothesis that wraps it up. His guess
is that memories are moved from synaptic
storage to DNA (!) storage during dreaming,
or more specifically REM sleep. I like that one.

WHAT™ NEXT?

By browsing this book you may have more
sense of what computers are doing, can do,
should do.

What will you do now?

By reading this book in some detail, es-
pecially that difficult machine-language stuff (see
“Rock Bottom” and "Bucky's Wristwatch,” pp.
32-3 ), or the pieces on specific computer
languages (pp. 65,3\ ), you reslly should be
mentally prepared to get into programming, if
you dig it.

Maybe you should consider buying your
own minicomputer, for a couple of thousand., Or
(if you're a parent), chipping in with several
families to get one. Or a terminal, and buying
(or cadging as cadge can) time on a time-sharing
system. Maybe you should start a computer club,
which makes it easier to get cast-off equipment;
if you're kids, write the R.E.$.1.5.T.0.R.S. (p.
#7). If you have a chance, maybe you should
take P . but ber the slant
these are likely to have. Or perhaps you prefer
just to sit and wait, and be prepared to speak up
sharply if the computer people arrive ready to
push you around. Remember:

COMPUTER POWER TO THE PEOPLE!
DOWN WITH CYBERCRUD!

Computers could do all kinds of things for
individuals, if only the programs were available.
For instance: help you calculate your tax inter-
actively till it comes out best; help the harried
credit-card holder with bill-paying by allowing
him to try out different payments to different
creditors till he settles on the month's best mix,
then typing the checks; WRITING ANGRY LETTERS
BACK to those companies that write you nasty
letters by computer: helping with letter-writing
in general. You'll have to write the programs.

How do you think computers can help
the world?
What are you weiting for?

THE COPPER MAN WALKED OUT OF THE ROCKY CAVERN
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THE MITIEST CHruTee?

The focus of attention in genetics and
organic chemistry has for a decade now been
the remarkable systems and structures of the
molecutes of life, DNA and RNA.

DNA is the basic molecule of life, & long
and tiny strand of encoded information. Actually
it is a digital memory, & stored representation
of codes necessary to sustain, reproduce, and
even duplicate the creature around it.

It is literally and exactly a digital memory.
Its symbols are not binary but quaternary, as
each position contains one of four code molecules;
however, as it takes three molecules in a row to
make up one individual codon, or functioning
symbol, the actual number of possible symbols
is 64-- the number of possible combinations of
four different symbols in a row of three. (I don't
know the adjective for sixtyfourishness, and it's
just as well.)

The basic mechanism of the system was
worked out by Francis Crick and James Watson,
who understandably got the Nobel Prize for it.
The problem was this: how could living cells
transmit their oversll plans to the cells they
split into? -- and how could these plans be
carried out by a mechanical process?

The mechanism is astonishingly elegant.
Basically there is one long molecule, the DNA
molecule, which is really a long tape recording
of all the information required to perpetuste
the organism and reproduce it. This is a
long helix (or corkscrew), as Linus Pauling
had guessed years before. The chemical pro-~
cesses permit the helix to be duplicated, to
become two stitched-together corkscrews, and
then for them to come apart, unwinding to go
their separate ways to daughter cells.

As a tape recording, the molecule directs
the creation of chemicals and other cells by an
intricate series of processes, not well understood.
Basically, though, the information on the basic
DNA tape is transferred to a new tape, an active
copy called "messenger RNA," which be-
comes an actual playback device for the
creation of new molecules according to
the plan stored on the original,

Some things are known about this process
and some aren't, and I may have this wrong,
but basically the DNA-- and its converted copy,
the RNA-- contain plans for making all the
basic protein molecules of the body, and anything
else that can be made with amino acids. (Those
molecules of the bedy which are not proteins or
built of amino acids are later made in chemical
processes brought about by these kinds.)

Now well may you ask how this long tape
g makes chemical 1 . The answer,
80 far as is known, is extremely puzzling.

As already mentioned, the basic code
molecules {or nitrogencus bases) are arranged
in groups of three. When the RNA is turned
on, thege triples latch onto the molecules of
amino acid that happen to be floating by in the
soupy interior of the cell. (There are twenty--
seven emino acids, and sixty-four possible
combinations of three bases; this is fine, because
several different codons of three bases can glom
onto the same passing amino acid.)

Now, the tape recording it divided into
separste sections or templates; and each template
does its own thing. When a template is filled,
the string of amino acids in that section separate,
and the long chain that results is a particular
molecule of significance in some aspect of the
critter's life processes-- often a grand long
thing that folda up in a certain way, exposing
only certain active surfaces to the ongoing
chemistry of the cell.

One theory about the mechanics of this is
that a sort of zipper slide, called the ribosome,
chugs down the tape, attaching the called-for
amino acids and peeling off the ever-longer result.
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Now, here sre some of the funny things
that are known about this. One is that there is
a particular codon of three bases that is a stop
code, just like a period in ordinary punctuation.
This signals the end of a template. Another is
that the templates on the tape are in no partie-
ular order, but distributed higgledy-piggledy .
(Geneticists engaged in mapping the genes of a
particular species of creature find that the gene
for eye color may turn out to be right next to
the gene for length of tail-- but where those
are really, and what the particular molecules do
that determine it, are still mysterious sorts of
question., )

Here is some more weird stuff about this.

Large sections of the DNA strand are "dark,"
it turns out, just meaningless stretches of random
combinations of bases that don't mean anything--
or ever get used. This ties in, of course, with
the notion that genetic change is random and
blind: the general supposition is that genetic
mutation takes place a base or two at a time,
and then something else activates a chance com-
bination in a dry stretch that turns out to be
useful, and this is somehow perfected through
successive 1-base changes during the process
of successive mutation and evolution.

Amazing use is made of these mechanisms
by some viruses. Now, viruses are often thought
of as the most basic form of life, but actually
they are usually dependent on some other form
and hence more streamlined than elemental. Well,
some viruses (but not all) have the capacity for
inserting themselves in the genetic material:
breezing up to the DNA or RNA, unhooking it in
a certsin place and lying down there, then being
duplicated as part of the template, then unhooking
themselves and toddling away-- both parent virus
and copy. I can't for the life of me think of an
analogy to this, but I keep visualizing it as hap-
pening somehow in a Bugs Bunny cartoon.

CONTROL MECHANISMS

Now, all cells are not alike. From the first
by cell of the i (the zygote), various
splits create more and more specialized, differ-
entiated cells. A liver cell {s extremely different
from a brain cell, but they both date back by
successive splitting from that first zygote. Yet
they have different structures and manufacture
different chemicals.

One fication may be i the
"structure” of a cell may really be its chemical
composition, since cell walls and other struc-
tures are thought to be special knittings of
certain tricky molecules. Okay, so that may
reduce the question slightly. How then does
the cell change from being an Original (undif-
ferentiated, zygotic) cell to the Specialized
cells that manufacture particular other complex
chemicals?

One hypothesis was that these other cells
have different plans in them, different tapes.
But this theory was discarded when John Gurdon
at Oxford produced a fresh frog zygote from the
intestinal cell of a frog (which accordingly, in
due time, became & frog de facto). This proved,
most think, that the whole tape is in every cell.

Thus there must be something-or-other
that blocks the at
times (You there, now you're a full-fledged epi-
thelial cell, never mind what you did before)
and selects among all the subprogrums on the tape.

Much pressing research in molecular bio-
logy. then, is concerned with searching for
whatever it is that switches different things on
and off at different times in the careers of the
ever-splitting cells of our bodies. Not to men-
tion those of all other living creatures, including
turnips.

COMPUTERISH CONJECTURES

The guys who specialize in this are usuatly
chemists. and presumably know what they're
doing, so the following remarks are not intended
as butting into chemistry. However, new per-
spectives often give fresh insight; and the matters
we've covered so far might seem to have a cer-
tain relevance.

DNA and RNA, as already remarked, may
without distortion be thought of as a tape. Indeed,
on this tape is a data structure, and indeed it is
a data structure which seems to be involved with
the execution of a program-- the program that
occurs as the organism's cells differentiate.

There is evidently some sort of program
follower which is capable of branching to dif-
ferent selections of (or subprograms) in the
overall program, depending on various factors
in the cell's environment-- or perhaps its age.

Now, it is one thing to look for the par-
ticular chemical mechanisms that handle this.
That's fine. On the other hand, we can also
congider (from the top down) what sort of a
program follower it must be to behave like this.
(This is like the difference between tracing out
particular circuitry and trying to figure out
the structure of a program from how it behaves.)

At any rate, the following interesting con-
jectures arise:

1. The mechanism of somatic reproduction is
a subroutining program follower-- not unlike
the second program follower of the subroutining
display (see p. That is, it steps very
slowly through a master program somewhere,
and with each new step directs the blocking or
unblocking of particular stretches of the tape.

As the program is in each cell, presumably
it is being separately followed in each cell.
(This is sometimes called distributed computing . )

2. In eech cell, the master program is direc-
ting certain tests, whose results may or may not
command program branching-- successive steps

to new states of the overall program. It may

be testing for particular chemical secretions in

its environment; it could even be testing a counter.

3. (This is the steep one.) If this were so,

we might suppose that this program too was stored
on the DNA, in one or more program areas; and

it would therefore be necessary to postulate some
addressing mechanism by which the program fol-
lower can find the templates to open and close.
(And perhaps further sections of the program.)

4. Indeed, it makes sense to suppose that
such a program has the form of a dispatch table
-- a list of addresses In the tepe, perhaps asso-
ciated with specifications of the tests which are
tc cause the branching.

systeh bk
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These wild speculations are offered in the
spirit of interdisciplinary good fellowship and
good clean fun. Whether (1) and (2) have any
actual content, or are merely paraphrases of
what is already known or disproven, | don't
know; somebody mey find the rest suggestive.

Two more observations, though. These
are not particulsrly deep, and may indeed be
obvious. but they suggest an approach.

5. There is definitely a Program Restart: to wit,
whatever it is that turns an old differentiated
inteatine cell into a fresh zygote.

6. Cancer is a runaway subroutine.

The above reaarks eeem to be obsolete. The genetic mechanism really seems to be a list processor (see p. %ui2),
using associstive, rather than numerical addressing. The gene is now thought to be divided into four segments,
called Promoter, Initiator. gene proper, and Terminator. As I understand

B ——
eraviocrarHy  (Rr wole o W)

atne Sanaiter it, the promoter and terminator zones contain cod which mean, atmply, 1974
t Start end Stop. The initiator zone, however, is a coded segment which ef- Har Gobind Khorana, Willard Gibbs lecture, May 1974,
* fectivelyflabels the gene. This initiator srea contains a chemical code uni- “Progress in the Total Synthesis of the Pro
qus for every gene. As suggested in the above article, we may consider both fte logical structure-- {ts mech- sina tRMA Gene and Its Control Elements.
anisms and effects, coneidered from a computerman's point of view-- and its chemical structure, or what

Teally happening. The genes sre turned off by grabbing molecules, or repressors, which glom onto the intl(llor(—i)

ctions of the genes which they have been specifically coded to repress. Research in this ares must now find

cific coding of wolecules which block and unblock spacific genes, and how these fit in rhe overall graph
of metabolisam, immunoclogy, development, and so on. If there i{s anything to make an old atheisc uneasy, it 1is
the extraordioary beauty of this clockwork.




PREVIOUSLY
& UNPUBLISHED STORY

Quite as law-sbiding s the R.E.6.1.5.T.0.R.8.
And the temptations are very strong.

One such youngater went on & highschool
field-trip to & suburban Philadelphia police
station. and saw & demonstration of the police
remote Informetion system.

The police who were demanstrating it,
not being computer freaks, didn't reslize how
imple it was to observe the dial-in numbers,
passwords and protocol.

When this led got home, he merrily went
10 his computer terminal in the basement and

most-wanted criminals the pam
teachers.

A fow days later s man came to his house
from the FBI. He was evidently not a regular
operative but » technical type. He saked very
nioely If the boy had  terminal. Then the FBI
man esked very nicely if he had put in these
names. The boy sdmitted, grinning, that he
hed. (Everyone in the schoal knew it had to
be he.)

The FBI man
not to do it again.

ed him very, very nicely

"Of course it didn't do any harm,” seys
the culprit. "I had them down for crimes like
*intellectual murder.' Whet could happen to them
for that?"

Does that make you feel better?

PHILADELPHIANS AND CROOKS PLEASE NOTE:

This happened five or six years ago, and
without & doubt the system is by now totally secure
nd impenetrabls. Let's hope.

[OUSED-UP ReECORDS:
k Chse [N POINT

The question of "privacy” in the abstract
isn't really an {ssue. Who cares if God sees
under your clothes? The problem is whet hap-
pens 10 you on the basis of people’'s access to
your records.

Margo St. James is & case in point. “

Ms. St. James is o celebrated west
prostitute, once well known for her activities
with Paul Kreasner as "The Realist Nun;™ she
{s now Chairmadam of an organization called
COYOTE, for the
of prostitution.

She originally had no intention of becom-
ing » prostitute. Rather, she learned that
thers was a false record of her arrest for pros-
titution; and despite her efforts to clear her
name, the record followed her wherever she
tried to get » job. Pinally she sald the hell
with it and did become a prostitute.

(Membership {s $5 & year. COYOTE,
Box 28354, Ben Francisco CA 94126)

BLACK AND BLUE
AND RED AlL OVER

The phone system is brulsed and bleeding
from the depredations of people who have found
out how to cheat the phone company electronical-
ly. Such people are called Phone Preaks (or
Phreax); articles on them have sppeared in such
plsces as Ramparts, The Reslist and Qui. For
Ro clear resson, the eloctronic devices they use
have been given various colorful names:

black box: device which. attached to a
local telephone. permits it to Teceive
an incoming call without billing the
celling party; &t "looka like" the
phone ia still ringing, ss far as the
billing mechaniam 1s concerned.

blus box: device that generates the magical
Inside” tones thet open up the phone
network and stop the billing mechan-
ism. Posession of & blue box can
But you in prison.

As with s0 many things, the
phone syatem was not designed under
the assumption that there would be
thousands of electronic wise-guys
capable of fooling around with 1.
Thus the phone system is tregically
vulnerable to such mes: ing around.
The only Ihing they can do is get
ferocious laws passed and really try
to catch people, both of which are
apparently happening. Bupposedly
it 1s {llegal 10 possess a lone gener-
ator, or lo inform anyone 1o what
the megical frequencies are-- even
though a slide whiste is such a
tone genersior, and any enginearing
ﬁ:u—y is eeid to heve the informa-

red box: device that aimulates the signals
ede by falling coins.

The fact that the names of these davices
4re given here i not 1o be construed as in any
sense spproving of them. and anybody who
messes arvund with them is a fool, playi
vl playing with

Even 1f people wers entitled to steal back
*x0eas profits frum the phone company-- the
so-called "pecple’s discount™-- the trouble is
that they mess things up for everyone. We have
 beautiful and delicete phone aystem, one that
stands ready to do wonderful things for you,
including bring vompuler servics to your home
oven if, for the sake of Argument, It is run by
dirty rats. mesaing around with 1t is like poi-
scaing the Teservoir for everybody.

"DATA BANKS"

The term “dats bank™ doesn't have
any particular technical mesning, It
just refers to any large store of infor-
mation, especially something attached to
a computer.

For inst. , at Dartmouth College,
where the social scientists have been
working hand-in-hand with their big time-
sharing project, an awesome amount of data
is already available on-line in the social
sciences, e last census, for instance,
in detailed and undigested fora. Suppose
you're at Dartmouth and you get into an
argusent over whether, say, divorced women
earn as much on the average as women the
same age who havé never been married.

To solve: you just go to the nearest terminal,

bat in a quick program in BASIC, and the
system actually re-analyzes the census data
to answer your question. 1f only Congress
had this!

The usefulness should be evident.

Because of the way census data is hand-

lod, now, it is not possible to ask for the
records of a specific individusl. But this

kind of capability leads to some real dangers.

There is a lot of information stored
about most individuals in this country.
Credit information, arrest records, medical
and psychiatric files, drivers' licenses,
military service records, and so on.

Now, it is not hard to find out about
an individual, A few phone calls from an
official-sounding person can ascertain his
credit rating, for instance. But that is
very different from putting all these re-
cords together in one place.

The potential for mischief lies in
danger to individuals. Persons up to no
good could carefully investigate someone
through the computer and them burglarize
or kidnap. Someone unscrupulous could
look for rich widows with 30-year-old un-

arricd daughters. Organized crime could
search for patsies and strong-arm victims.

In the face of this sort of possi-
bility, computer people have been worry-
ing for years; noteworthy is the study
by Alan Westin that originally sounded
the alarm, and his too-reassuring follow-
up study of some data-gathering organ-
izations (see bibliography). But the
scary data banks, the ones that evidently
keep track of political dissenters,
aren't talking about what they do (see
Schwartz piece).

Basically, the two greatest dangers
from data banks are organized crime and
the Executive branch of the Federal Gov-
ernment-- assuming there is still a dis-
tinction.

Tmagine if 4
the Watergate mob
had had control over
national data banks.
Enough satd.

It may seem odd, but Nixon has said
he is concerned sbout computers and the
privacy problem. Cynics may joke about
what his concern actually is; but a more
credible stand was taken by vice-presi-
dent Ford at the 1974 National Computer
Conference. Ford expressed personal
concern over privacy, particularly consid-
ering a proposed system called FEDNET,
which would supposedly centralize govern-
ment records of a broad variety.

Not mentioned by Ford was the matter
of NCIC, the National Crime Information
Center, This will be a system, run b,

the FBI, to give police anywhere in the
country access to centralized records.
THE QUESTION 15 WHAT GETS STORED. Ar-
Test records? Anonymous tips? (It would
be possible to frame individuals rather
nicely if a lot of loose stuff could be
slipped into the file.)

Many people seem to be concerned
with preserving some "right to privacy,"
which is certainly a very nice idea, but
it isn't in the Constitution; gettling
such » “right" formalized and agreed upon
is going to be no small matter,

But that isn't what bothers me.
Considering recent events, and the char-
acter of certain elected officials whose
devotion to, and conception of, democracy
is lately in doubt, things are scarcely
as sbstract as all that. Considering how
helpful our government has been to brutal
regimes abroad-- notably the Chile over-
throw, which some say was run from here
(and which used sports arenas for deten-
tion just as John Mitchell did--) we can
no longer know what use any information
may find in this government. Tomorrow's
Data Bank may be next week's Enemies List,
next month's Protective Custodial Advis-
ory-- and next year's Termination List.
(1 don't know if you saw Robert Mardian's
¢yes on the Watergate hearings, but they
chilled my blood.)

Hasther M. David, "Cowputers, Privacy, and Secu-
Tity." Computer Decimions, Ney 74, 46~48.
d Preadom, 1967.

. Baker,
An Soctaty: Computers, Re-
—Kasping and Privecy. Quadraogl:

F12.50.
“Landmark Study of Computer-Privacy Problems
Complated.” CAOH, Dec 12, 1096-7.
lacent review of Westin & Baker.
Herman Schwart: Teview of Westin & Baker book
MYTimas Book Meview, B July 73, 19-20.
Notes that the optim{am of Westin
and Baker (s based on their ignoring
various “much-feared {nformation centars”
slready maintained by the govermment
Stanton Wheeler (s On Ra
Dossiers tn Assricap Lil
Sege Toundation (WTC), §10.
“fax Racords: Tiret the Permer
Datamation, Dec 73, 105-110.
"Now Fair Are Thoss Falr Cradit Cuides?”
4

Datamagion May 73, 120-12
‘Camput.
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Phil Hirsch,

r Sy

scons the Lssus of
Privacyi Mow Far Awsy 1s 19847 Detamatiom, bet, 3.

"And the rocket’s red glare,
The bombe bursting in air,
Gave proof through the night
That our flag vas still thers.

"0h, say, doss that star-spangled barner yat uave
0O'er the land of the fres and the home of tha brave?”

W - P.5. Xey

THE ABM

Its name has kept changing, possibly
to lull the public, possibly to gull the
. Anyhow, would you believe
totally controlled by computer
dexigned to shoot down oncoming mismiles?
1f you would, read on.

It's been called Nike-X
and goodness Xnows whet. (It
called 4 “thin shield"-- masculine, huh?
Parhaps Cangr
called it the Trojan 4X.} 1y
we refer to it as the ABM {Anti-Ballistic
Missfle). It's the anti-missile missile
pecple have talked about, and in it lls
many interesting morals, possible com-
parisons, etc., for which there i3 no
apace hera.

orn Electric is the prime con-
tractor. They're the manufacturing arm
of the telephone company, I

same people vho make the Prince
Of the hundredsof =illions of dollars
they are taking in on this project. wuch
to Univac,
which makes the computars; to Bell Labs,
which guides the project,  vhose
Whippany, N.3. facility is totally given
over to its to the rocket-builders and &0
on.

The systea is a turkey.

Note that in telling you this T am
drawing only on information that is pub-
licly available, and drawing conclusions
from it the way one usually draws conclu-
oions.

Hera is how the great ABA s sup-
posed to work.
Immanse radars scan over the hori-

zon looking for possible reflections
that might be intercontinental missil

The radar images are forever con-
tantly analyzed by computers, using
avery trick of Pattern Recognition (ses

AR

Aha! Something is coming.

Yes, yes, 1'm quite aure now, i
the computer. We have fifteen minut

;reat doors swing opan, and a long
phallic shape arises. 1t has jagged an-
qular fine, inherited from the smaller
anti-aircraft Mike (we say Wikey) rockets
that preceded it. This missile i3 called
the Spertan.

1t takes off.

The computer systsm is tracking tha
oncoming missile. Here Lt comes-- it's
dodging nov-- the Spartan is turning,
qoing faster and faster—- they'ra coming
togethe:

Oncoming missile speedi maybe 15,000
miles an hour. Spartan speed: maybe
10,000, who knows. 1n thess fev minutes
the Spartan has gona 400 miles.

Hiow's your tennisl

Can you hit a tennis ball fired out
of & cannon?

Sut now comes the good part.

The Sparten goes off. Yay! It too
contains an atomic bosb.

If Lt gows off vithin five miles of
the attacking mimsile, the hope 1s that
the ettacking missile’s thasmonuclear

redioactiva contaminetion.

Wt wait.

What if spartan wiseed.

Oope, sorry, Montrel

Mever feax! Mave you forgottan
Sergeant York? Have you forgotten the
Alamo?

There i gnother missits. Tt fe
called Sprint. It is sha ke the
wsnzl:t & pencil, It is slmost all
Propallant. Wnen the great compo

Fealize that the bed suy o
through, up goes Sprint! Sprint is slo-
quently called the “terminal dafense
System.” It only has a comple of minutes.

Brighter than a thousand sune!
Borry. Scaredale. Can't win 'ws all.

If you £ind this dascription mind-
Poggling. that’s because Lt {s. Anybody
¥ho imagines that this project, on which
billions of your dollars have slresdy
Been wpant. can work, is a wishful
thinker indeed.

Even if missiles atayed like they
vere in the good old days of 1962, big
helpless clunkers they had to fuel up
Just before the shoot, the likelihood of
the S-aile ABM detonation they count on
vas pretty lov. (Supposedly ARPA was
hoping that Spartan and Sprint could be
raplaced with ultrapower, fry-in-the-sky
laser beams, zapping down all comers
vlt:xl:Y-p::(vinq stabs under computer
control-- but that

Sonerel— > 1d £0 have bean

But even given, and only for the
sake of argument, the feasibility of
Spartan-Sprint for fish-in-a-barrel
shota, look what's now.

MIRVS and roBa.

MIRV (Multiple Indepandently Tar-
tad Re-wntry Vehicle) basically means
Multipla Warheads. One rocket can carry
411 these little guys, see, that fan out
when it gets near the target, and sach
one goes to its own target city or instal-
lation. FOB, or Practional Orbital Bom-

bardment syetes, just means that they
send the thing Into an orbit arcund the
world, and the varheads come in from the
opposite side. Any side. Heanlng that
all those radars pointed at Russis would
make good drive-in movie screens.

18 sort of a desd duck: the one
face-saving installation is in Worth Da-
Kkota, and there von't be any others. But
one wonders how such things could ever
be funded. But then again I remember
once hearing Eric Sevareid, whom soms
call a liberal, pontif.
ject. “They describe it as & ‘thin
shield,’(he satd) Why can‘t we just
spend & few biliion more and get complete
protection?” Othervize canny people. if
fooled by the technologists, will bellieve
anything.

But the ABM is & beautiful sxsmple
¢ top-down planning— like the Vietnam-
I imagine that the Sprint came
about somathing 1ike this:

"Garfield, our people in Oparations
Research have concluded that
Spartan won't work."

M, yes, air.”

“Garfield, 1 vant your tesm to get
and find something addi-
tional that will make it work.”

Mow goes Garfield to his cubicle
and calls maetings, and it beccmes clear:
“Lessee now, [ can’t just say it'il pever
work, thay want something additianal,
well, I guess it would have to be..."
Same as Vietnam. ‘Ges whir, they say to
seazch and destroy, I guess that must
wean...” Sowsthing new, this: the top—
dom project of the worst sort, whers
the orders go dovn, and only naws of
partial success goes up, rather than the
facts of total hopelessness. As in Viet-
nam.

The sophisticated argument is that
the ABM offort lets our nation "keep its
hand in," "sharpen skills,” in case some-
thing vaguely like this is ever really
nesded-- and possible. But this overlooks
the overall strategic probles. All this
foolishness leads away from tha stability
of the deterrent; and that may be vhat
Xeeps evarybody alive.

(An intarasting point to note: a
biologiat and population geneticlet named
Sternglass claise it doesn’t matter: that
human reproduction is so susceptible to

zadiation poisoning that just the fallout
from the ADM defenss itself-- & few doten
bomba, say-- would end human reproduction
around the planat. But nobody listens to
sterngly

Incidentally, an illustrious computer

on the futility of tha AMM systes.

The main resson computer people
should take an interest in this ie simpls.
Only we know how funny the thing really iss

ALl thoes computer programs have
to work perfectly the first tiss.




Susror]

Is an imposing term which means aimost anything.
Bastcally, "simulation” means any activity that
represents or resembles something. Computer
simulstion s using the computer to mimic some-
thing resl, or something thet might be, for any
purpose: to understand an ongoing process batter,
oF 1o see how something might come out in the
future.

Hero again, though. the Science myth steps
in to mystify this process, as though the mere
use of the computer conferred validity or some
kind of truth.

(On TV shows the Space Voyagers stand
in front of the “"computer™ and ask in firm, unnat-
urslly lJoud velces what will be the results of so-
and-e0, The computer's orecular reply fs infal-
lible. On TV.)

Let there be no myatery sbout this. Any
use of & data structure on a what-if basis is
Simulation. You ean simulate in detall or crudely;
your simulation can embody any theories, sensible
or stupld; and your results may or may not cor
respond to reality,

A "computer prediction” is the outcome of
« simulation that someone, evidently, is willing
fo stand behind. (See "computer election predic-
tions," p. 65 .)

These points have 1o be stressed because
if there is one computer activity which is preten-
tiously presented and stressed, it is simulstion.
Especially to naive clients. There is nothing
wrong with simulation but there is nothing super-
natural about it either.

Another term which means more or less
the same ia modelling.

In the loose sense. simulation or model-
ling consiets of calculations sbout any des-
cribable phoenomens-- for instance, optical
equations. In optical modelling (and this is how
they design today's great lense
ture is created which represents the curvature,
mounting, etc. of the separate glasses In s lens.
Then "simulating” the paths of individual rays
of light through that lens. the computer program
tests that lens deaign for how well the rays
come together, and »0 on. Then the design ia
changed and tried sgain.

Another type of simulation, an important
and quite distinct one-- is that which represents
the complex interplay of myriad units, finding
out the upshots and consequences of intricate
premises. In traffic simulations, for instence,
1l is easy enough to represent thousands of cars
in & data structure, and hsve them "resct"
like drivers-- cresting very convincing traffic
jams, agsin represented somehow within the
dats structure.

Basically simulation requires two things:
& Tepresentstion, or dats structure, that somehow
Tepresents the things you're simuleting in the
aspects that concern you: and then s program
doss something to these data, that is in some
way like the process you're concerned sbout
scting on the things you're modelling. And each
event of significance enacted by the program
must somehow leave its trace in the data structure.

The line between simulation and other pro-
gramming is not alwsys clear. Thus the calcu-

tation of the future orbits of the planets could be
called "simulations.® :

The moet intricate ceses, though, don't
particularly resemble any other kinds of programs.
The intricste enactments of physical movements,
especially swarms and myriads with mixed and
colliding are 'S
n & recent Sclontific American article, aimula-
tion helped to understand possible stresmers

of stars between galaxies as resulting from nor-
mal of inertia &nd

(Alar and Juri Toomre, "Violent Tides between
Galaxias.” Sci. Am. Dec 73, 38-48.))

Models of complex and changing rat
another interesting typs. Enscting complex
things. whose amounts are constenty changing
In terms of percentage multipliers of each other,
sound easy in principle, but their consequences
can be quite surprising. (See "The Club of
Rome,” p. &7 .)

To imagine the kinds of mixed-case myriad
models now possible, we could on today's big
computers modal enlire societies, with & separal

and specifying his probabilities of action and
different preferences sccording to verious theoriss
== then fllow through whole societies' behavior
in terma of education, income. marriage, sex,
poverty, death, and nything else. Talk sbout
tin soldiers and bosts In the batntub.

Any computer language can be used for
some kind of simulation. For simulstions invol-
ving relatively few entities. but lots of rates
or formulas, good old BASIC or FORTRAN is
Bne. (MAGI's "Synthevision" system, which
could be said (o "simulate” complex figures in
a thres-dimensional space, is done in Portran;
oee p.JWX.) Por simulstions involving & lot
of separate objects. special cases and diacrets
svents, TRAC Languege (see p. [£) in great.
U numerous mathematical formulas are involved.
and you want o change them sround consider-
sbly in an exparimental eornt of way, APL is
well sulted (sse pp. 22 ).

There are & number of special *simulation®
langusges, notably BIMSCRIPT and OPSS. These
have additional fentures useful, for instance, in
simulating events over time, such as "EVENT"
commands which synchronize or draw division-
Lines in time (the simulated time). Simulation
languages generally allow » grest varlaty of
data types and operstions on them.

The list-processing fanatics. of course,
insist that thelr own languages (such as LISP
and SNOBOL) ars best And then there's PLATO
(see P2 ), whose TUTOR language is splen-
did for both formulas and discrete work-- but
allows you only 1500 varisbles, total (60 bits
eac).

The thing ls. any set of sseumptions, no
matter how intricate, can be enacted by a compu-
ter model. Anything you can express exactly
can de carred out, and you can see ita conwse-
quences in the computer's readout-- a printout,
a screen display, or some other view into the
reaulting data structure.

y these (or
"predictiona™) are wholly falible, deriving any
validity they may have from the soundness of
the Initia] deta or model.

However, they have another important
function, ane which is going to be very impor-
tant in education and, I hope, general public
understanding, as computors gel spresd about
more widely and become more usable.

The availability of simulation models cen
make things essier (o understand.  Weti-set-up
simulation programs. available easily through
terminals. can be used as Staged Explanatory

Tools.

The user can bulld his own wara, his own so-

cieties. his own economic conditions, and see

what follows from the ways he sets them up.

nt theories can be applied to
to make more vivid the conse-

quences of one or the other point of view.

(Indeed, similar facilities ought to be avail-
able for Congress, to allow them (o pour & new
tax through the population and see who suffers,
who gains. ..)

1 should point out here that for this pur-
pose-- Insightful Simulation-- you don't always
need a computer. [ have in mind the so-called
"atmulation games.” which If well designed give
extraordinary insights to the playera. Allen
Calhamer’s brillisnt game of Diplomacy. for in-
stance (Games Research, Boston: avallable from
Brentano's, NYC) teaches more about international
politica than you could suppose possible. 1! am
also intrigued by & game called "Simsoc,” worked
out by a sociologist to demonstrate the develop-
ment of socis) structures from ate of random
creation, but | haven't played it. (Clark C.
Abt, of Abt Associates, Boston, has also done
a lol of interesting design here.)

A last point, & very "practical” application.
Simulation makes it possible to enact things with-
out trying them out in concrete reality. For in-
atance, in the lens-design systems mentioned
earlier, the lenses don't have to be actually built
to find out their detailed characteristics, Nor
in it necessary to build electronic circuitry. now,
10 find out whether i1 will work-- at lesst that's
what the salesmen say. You can simulste sny
clreult from & terminel, and “measure” what it
does a1 any time or in any part with simulated
meters. Similarly, when eny computer s des-
igned now, it's simulated before it's built, and
programa are run on the simulated computer,

28 enacted within s real computer, to see if it
behaves as intended. (Actually there are some
hot-wire types who insist on building things
first, but one assumes thst the more sensible
computer designers do this.)

With automoblles it's harder; but GM, for
instance, simulstes the handling characteristics
of i1s cars before they're ever bullt-- 6o that
designers can redistribute weight, change steer-
ing characteristics and 80 on, till the handling
characteritstics come out the way the Consumers
seem to like.
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Simulation magazine is the official journsl of
Simulation Councils, Inc.. the curiously-
named society of the Simulstors. It costs
$18 & year from Simulation Councils, Inc..
Box 2228, La Jolla CA 92037,

For all | know you get snnual mem-
bership free with thet. I've slways wented
1o foin but it was alweys the onc thing too
many: but their conference programs are
sensationsl. Where else can you hesr

papers on traffic, biology, military hardware,
weather prediction and electronic design
without changing your seat?
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THAT'S WHAT MRS HORJE R

“Simulation” means almoat anything that in
any way represents or resembles something.
Which ia not to eay it's a useless or improper
term, just a slippery one.

Examples. Here are ways we could “simu-
" & horse race:

Show dots moving around an oval track
on a completely random baais, and declaro the
first 10 complete the circuit The Winner.

Assign 0dds (© individual horses, and

then use a randomizer to choose the winner,
taking into sccount those odds. (Thia is how the
PLATO "horserace” game workm; see p.JA{7.)

Give conditional odds to the different horses,
based on possible “westher conditions.” Then

fi1p & ocoln (or the computer equivalent, weighted
randomizstion) 1o test the “westher conditions,”
and assign the horse's performance sccordingly.

Program an enactment of a horss race. in
which the winner is selected on the basis of
the tntersction of the haroscopes of horse and
ride

Create & data structure representing the
three-dimensional hinging of horse's bones, and
the interlaced timing of the the horse's gait.
(This has been done st U. of Pennsylvania on a
stick figures run
ructurs equivalent).

Using & synthetic-photography system
such as MAGI's Bynthavision (see p.WN3(), create
the ID dswa structure for the sntire aurface of a
funning horee over tme: then make seversl copi
of this horse run around a track, snd make sim-
ulsted photogrephs of i1,

And s on.

80 don't be snawed by the term “simuletion.”
 means much, littie or nothing, depending.

OPERATIONS
RESEQRRH

is an extension of Simulation in a fairly obvious
direction.

If stmulation means the Enactment of some
event by computer, Operations Reseorch means
doing these ensctments to try out different strat-
egies, and test the most effective ones.

Operations research really began during
World War I with such problems as submarine
hunting. Given so-and-so many planes, what
pattern shouid they fly in to make their catching
submarines most likely? Building from certain
types of known probablility, (but in areas where
"true® mathematical snswers were not easily
found) could
find the best ("optimal™) strategies for many
different kinda of activity.

Basically what they do is play the situstion
out hundreds or thousanda of times, enacting it
by computer. end using dice-throwlng techniques
to determine the outcomes of all the unprediclable
perts. Then, after all entities have done their
thing, the program cen report on what strategies
turned out to be most effective.

Example. In 1973 the Saturday Review of
something-or-other printed o plece on the solu-
tion, by OR techniques, of the game of Monopoly.
Effectively the game had been played thousands of
times, the dice thrown perhaps millions, and
the different "players® had employed various
different strategiea sgainst each other In a varying
mix: Always Buy, Buy Light Green, Utilities snd
Boardwalk, etc.

A complete solution was found, the strategy
which tends (over many plays) to work best. [
forget what it was.

Using another technique. the game of foot-
bail was analyzed by Robert E. Machol of North-
western and Virgll Carter, a football persanage.
Their ides was to test various mexims of the
game. to find out which common rules sbout
beneficial plays were true. What they did was
replay fifty-six big-league football games on &
play-by-play basis, rate the outcomes, and see
which circumstances proved most advantageous on
the average. I've mislaid the reprint (Operations

est h, a recent year), and being totally ig-

norant of football can remember none of the find-

ings. Anyhow, that's where to mc»k.([vv-]‘-:-‘fé‘-.lv
befow.)

The earlier cxplanation of Operations
Research wasn't quite right. It's any sysiematic
study of what works best. Computers cen help.

BIBLIOGRAPHY

Irvin R. Henizel, "How to Win at Monopoly.”
Ssturday Review of Science. Apr 73, 44-8.

virgil Carter and Robert E. Machol, “Operations
Research on Football.” Operations arch,
March 1971, S41-544.

OREAT [SSUES

Until now, the obscurity of computers
has kept the public from understanding
that anything like political issues were
involved in their use. But now a lot of
things are going to break. For instance--

NHITHER e FBI?

J. Edgar iloover's recent death
raised a very serious problem. What
about all those files he had been kecp-
ing? Responsible critics of the FAI,
such as Fred J., Cook, have claimed tuat
Hoover's policy basically consisted of
chasing lone punks (like Dillinger,
Bonnie and Clyde), harassing politi
dissenters, and keeping vast unnecessary
recards on innocent citizens—~ thus vir-
tually creating the vast network of or-
ganized crime in America, which stays
off the police blatters, Thus the ques-
tion of the FBI Succession was an impor-
tant one,

The question has been answered. In
July 1973 Nixon appointed Clarence Kelley,
police chief of Kansas City. After the
previous xoin%s-on-- for instance, Nixon's
sccming to offer the post to Judge Byrne
while he was presiding over the Ellsberg
trial-- this looked to the press like a
staid and uncontroversial resolution.
But was it?

Kelley certainly is aware of tech-
nology. 1t seems to be he that put dis-
play screens in Kansas City police cars,
created the ALERT system (Automated Law
Enforcement Response ) and COPPS
(Computerized Police Planning System),
which for your amusoment tiss into MULES
(Missouri Uniform Law Enforcement Systo
(See Melvin F, Bockelmsn, "On-Line (ym-~
puters Keeping Things Straight,” which
doscribes the Kansas City computer setup.
Communications, June 73, 12-20.} Ina
wore threstening vein, supposedly the
Kansas City department kept cosputer
files on "militants, mentals and acti-
vists." (Schwartz article, p. 19.)

What Kelley does is thus of interest
to us all, The big question is whether,
for all his concern with police sutomstion,
he is also concerned with the freedoms
this country used to be about.

“NECESSITY HAS BEEN THE EXCUSE FOR
VERY INFRINGEMENT OF HUMAN FREEDOM.
T IS THE ARGUMENT OF TYRANTS:

1T IS THE CREED OF SLAVES,

EpMuND BURKE

MILTARY UseS
OF CoMmpurers

. A lot of people think computers are
in some way cruel and destructive. This
comes in part from the image of the com-
puter as “rigid” (see "The Myth of the

Computer,” p, 9 ), and partly because
the military use so many of them.

But it's not the nature of a com-
puter, any more than the nature of a
typewriter is to type poems or death
warrants.

The point is that the military peo-
ple are gung ho on technology, and keen
on change, and Congress buys it for thes.

No way is there room to cover this
subject docently, But we'll mention 3
few things.

e Pentagon, first of all, with its
payroll of millions, with its stupendous
inventories of blankets and bombs and
toilet paper, was the prime mover behind
the development of the Cobol business
computing lamguage. So a vast amount is
spent just on computers to run the mili-
tary establishment from a business point
of view.

Of course that's not the interesting
stuff.

The really interesting stuff in com-
puters alT came out of the military

called ARPA, or Advanced Research
Devolopment Agency, which finances all
kinds of technical developments with
vaguely military possibilities.

It is thus a supreme irony that ARPA
paid for the development of: COMPUTE
DISPLAY (the Sketchpad studies al Lincoln
Labs; see p.IMZD); TIME-SHARING (e.g.
the CTSS system,”see p. 45 ); HALFTONE
TMAGE SYNTHESIS (the Utah slgorithms: but
see all of pp. bw 32 -31 ): and lots
more. Some folks might say that proves
it's all evil, 1 say let’s look at cases.
While they have amilitary lpﬁl!cltinn:,
that's simply because they have appli-
cations in every field, and the military
are just where the money is.

Just to enumerate & few more mili-
tary things--

Comaand and control-- the problea
of keeping track of who's done what to
whom, and what's left on both sides,
»f;w«g ‘oriiay Tt

It {s a solemn irony that the great
"*465L Command and Control Systea”--
grand room with many projectors driven
by computer, only something like those
in “Dr. Strangelove® and “Fail-Safe'
may be s prototype for offices and con-
ference rooms of the future.

“Avionics"-- a1l the electronic
adgets in airplanes, including those
or navigation. (A recent magazine

piece described how wonderful it felt
to fly the F-111-- which has a computer
managing the Feel of the Controls for
you.}

"Tactical systems”-- cosputers to
sanago bactlefield provlens, ain guns
d missiles, scramble your voice among
various air froquencies or whatever they
o.

"Intelligence”-- computers are used
to collate informstion coming in from
various sources. This is no simple prob-
lem-- how to find out what is 3o from a
tangle of contradictory information;
think sbout it, Don't think about how
we get that {nformation.

"Surveillsnc - it can't all be
automatic, but various technigues of
pattern racognition (see p.p§i2) are no
doubt being applied to the Immense quan-
tities of satellite pictures tl come

Of courss, the joker is that all
this obsession with gadgets does not
seom to e helped us militarily at all.
The army scems demoralized, and the navy
losing ground to a country that hardly
even has computers.

QUIS CUSTODIET, HUK?

bean

Boston welfere recipience havi
systematically short—c or at least
14 years, according to Camputervorid (10
oct 73, p. 2)

A systema analyst recently discoversd
that the welfare program ves not caloul-
ating cost-of-1iving incresses on a com-
pound basls, as it should have been, but
as & simple increase besed sach yesr on
an absolete original figure.

However, it's too late to aak for
refunds, and enyway not meny welfsre rw-
ciplents take Computervecid.
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Digital Equipment Corporation,

in response

to the "Energy Crisis” of 1973, didn't turn out
their Christmas tree. Instead they hooked i
to = water wheel they happened to have. Typical.

This policy has made for slow but steady
growth, In effect, Digital built a national cus-

¢ up 5
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tomer base among the most saphisticated clients. o e
The kids who as undergradustes and hmgers-on POP-1 12 blts)
built and kiudgey ary (18 bits) ’

28 project heads bulld big fancy systems sround PDP-4
DEC equipment. The placea that know computers (18 bits)
usually have a variety of DEC equipment around, PDP-5
usually drastically modified. (12 bits)
PDP-
1\! ?_D?”Pk Because of the great success of its small 38 :n-) !
computers, especially the PDP-8, even many com- 1085 > 1 | :
puter people think they only make smell compu- hd M v
The computer companies are often referred ters. In fact their big computer, the PDP-10, is PDP-7

to in the fleld as "Snow White and the Seven one of the most time-sharing l PDP-8

Dwarfe™ - a phrase that stays the same even as An example of its general esteem in the field: it |

the lesser ones (like RCA and Genersl Electric) is the host computer of ARPANET, the national PDP-9

get out of the business one by one. The phrase computer network among scientific installstions | PDP-10

suggests that they're all alike. To an extent; funded by the Department of Defense; basically LINC-8

but there is one company sufficiently different, this means ARPANET is a network of PDP-10s. 1 (two prog.

end important enough both in ita history and its POP-14 FOP-81 followers,

. to require itlon here. DEC's computers have always been designed (Industrial J runs progs.

This is Digital Equipment Corporation, usuatly by programmers, for programmers. This made contral for either.)

pronounced "Deck,” the people who first brought for considerable suspense when the PDP-11 did PDP-8s

out the minicomputer and continue to make fine not appear, even though the higher numbers did, Y,

stuff for people who know what they are doing. and the grapevine had it that the 11 would be g PDP-12
a sixteen-bit machine. It proved to be well ¥

other have waiting for (see p. 22 ), and has since become PDP-ge

1BM. They have built big computers and tried
to sell them to big corporations for their husln!ss
data . or big and
tried to sell them to scientists.

DEC went about it differently, always de-
signing for the people who knew what they were
doing, and always going to great lengths to tell
you exactly what their equipment did.

First they made circuits for people who
wanted to tie digital equipment together. Then,
since they had the circuits anyway, they manu-
factured a computer (the PDP-1). Then more
computers, increasing the line slowly, but always
telling potentisl users as much as they could
posaibly want to know.

The same for its manual People who
wrote for information from Digital would often
get. not s summary sheet referring you to a local
salea office. but a complete manual (say, for
the PDP-8), i chapters on prog ing,
how to build interfaces to it, and the exact
ming and distribution of the main internal pulses.
The effect of this was that sophisticated users--
espectally in universities and research estab-
lishments-- started building their own. Their
own . their own to DEC
computers, their own original systems sround
DEC computers.

the standard sophisticated 16-bit mechine in the
industry.

An ares DEC has emphasized from the first
hes been computer display (discussed at length
on the flip side). Thus it is no surprise that
their interactive animated computer display, the
GT40 (see p.?‘) is an outstanding design and
success. (And the University of Uteh, currently
the mother church of computer display, runs its
graphic systems from PDP-10s.)

In this plucky, homespun company. where
even president Olsen is known by his first name
(Ken), it is understandable that marketing pizszz
takes @ back seat. This apparently was the view
of a group of rebels, led by vice president Ed
deCastro, who broke off in the late sixties to
stert & new computer company around a 16-bit
computer design celled the Nova-- rumored to
have been a rejected design for the PDP-11. The
company they started, Data General, has not been
afraid to use the hard sell, and between their
hard sell and sound machine line they've seriously
challenged the parent compsny.

But Digital marches on. the Corputer Fur's
computer company. If 1BM is computerdem’s
Kodak, whose overpriced but quite reliable goods
have various drawbacks, DEC is Nikon, with u
mix-and-match assortment of whal the hotshots

(There were no PDP-2, 3 or 13.)

(lG’biu)
(Models: 5,20,40.45..
What 15 a Pop? odels 3

DEC's Tade name fora oonrir.

P e .

I'm not getting any favors from DEC, I'm
just saying about them what people ought to
Kknow.

However. | do have grateful recollections
of the warmth and courtesy with which peopie
from Digitel Equipment Corporation have teken
pains to explain things to me. hour after hour,
conference after conference.

in the early sixties they had one man in
one small office to service and sell all of New
Jersey and New York City. But that one guy.
Dave Denniston, spent considerable time respon-
ding to my questions and requests over a period
of s couple of years, and in the nicest possible
way, even though there was no way | could buy
anything. You don't forget trestment like that.

want. That's pluralism for you.

PERIPHERALS for Your M|

Some kinds of peripheral devices, or com-
puter accessories, are always necessary., Only
through periRherals can you look at or hear
results of what the computer does, store quan-
tities of inforhation, print stuff out and
whatnot.

.. a sophisticated electronic computcr
can store and recall some 100 billion
'bits' of information.

TIME, 14 Jan 74, 50.

MAGNETIC RECORDING REDIA

Any nusber of different magnetic devices
are used for mass storage of symbolic (digital)
information; each has its own medium, or form
of storage.

Piffle. That's the overall size of the
memory, which is utterly independent

:; ::: ::::-‘-:::c:::;r" soneral pover The ones which are removable (called "re-

Trying to print lists of avsilable stuff movable media®) are of all sorts.

here is hopeless. There are thousands of

peripherals fron hundreds of manufacturers.

£ you buy a mini, figure that your peripherals

will cost $1500 (Teletype) on up. But mainten-

irillion-bit memories are available, and you
could put one on & machine as small as
a PDP-8.

EPFECTIVELY STANDARDIZED 8Y IBM

3/4-inch magnatic tape.

ance (see p. SC is the biggest problem. If Jeared? Pre-1965: & tracks data, 1 track parity.
you buy peglpherals from thggmnu?acturer of It’s just a Post-1965: 8 Uracks data, 1 track parity.
the computer, at least you can be sure someone DECtape drive, 2741 disk N .
will be willing to maintain the wiole thing. upatde down, Stack of removable platters size of a
(Independent peripheral manufacturers will layer cake.

often repair their own equipment, but nobody 3330 disk

wants to be responsible for the interface.) - z:;‘;r';:;j“"’" cake.
Plastic case, size of coolie hat, en-
clasing disk.

floppy disk
rlaxible, card-thin disk enclosed in

are 8" envelope.

data cell (not very cosmon)
Plastic strips pulled out of wedge-
shaped tubes arranged in a rotating
cylinder. Strip is pulled out of this
carousel, whipped around a drum to sake
temporary drum mewory, returned to casa.

s l:f youswlnl a list see "Table of Mini-
peripheral Suppliers," Computer Decisions,
Dec 72, 33-5; more thorough poop s offeced
by Datapro Research Corp., 1 Corporate Center,
Route 38, Moorestown NJ 08057,

A smuil iine printe
Prints some 300 linea
a minute (faster i
the lines are narrow).
firice around $15,000.

( CDU'IC
inals

,en'unu oo y)

Diak cartridges for
this model Jisk drive.

As to the serious matter of disks, an ex-
;ellent review article is "Disc Storage for
inicomputer Applications," Computer Design
June 1973, 55-66. This reviewseBoth principles
of different types of disk drives, and what
various manufacturers offer.

The brown-coated disk
itself is hidden in the
plastio case. Never-
theleas, they sometimes
get aoratohed or break.

Digk drive for the Li.
Moot auch devicee go
at 30 epins a second,
or 1800 rpm. The heads
that read and writse
information are on
moving arms that have
to be positioned on

the different traocks.
(Some diske have a head
for every track, whick
oosts more.)

EFFECTIVELY STANDARDIZED BY OTHERS
A disk costs $75 and
holds up to 2,400,000
charactere of infor-
mation (1.2 million
PDP-11 words, whioh
are 16 bite each).

TYPICKL. &
PERIPHCRALS

ETERT .

LINCtape
3/4-inch tape on & 4-~inch reel (fits in
pocket], specially coated sgainst fric-
tion, daveloped at Lincoln Labs for LINC
computer (see p. 41).

u'CL.g:lf size and reel but differently for-
matted for DEC machines (varies with
model) . Vary reliable. A personal fav-
orite of many prograsmsers.

M CARTRIDGE

_— The Scotch-tape people say the cassetts
is unrelisble, and offer as an alterns-
tive & belt-driven quarter-inch baby.
costing maybe $1000 without interface.

CRAM (Card Random Access Memory)-- rare
Big pt.: s of plastic (about four inches
by two ) pulled by notches out of &
:u(ndq- and whipped around a drus.

National Cash Register.

Also helpful on disks and tapes: "Making
8 Go of Ministorage," by Linda Dermer. Com-
puter Decisions, Feb 74, 32-38. Best recent
survey’

Cade g e,

1f you have disk drives
(35600 each) you need a
controller (§5500). Sigh.

A card reader. ...
p to the venputer

punqu in the oards.

YouR TURTLE AND MUSIC Box

Surely nobody can resist the peripherals offered 8 .
by General Turtls, Inc., 545 Technology Gquare, Cam- RAILLE
bridge, Massachusatts 02139.

HARDLY STANDARDIZED AT ALL

Ho joke h Pecple are still making
Braille copies of things by hend. But the way
to do it is by computer: the machine can punch
out new copies of whatever's stored in it.
repestedly.

“Casmattes”-- Pnilips-type audio-type cal

Used by various manufacturexs

various ways. Sykes, Sycor. DEC, Data

General and others h. parate, and us-
ually incompatible, systems.

The Turtle is a sort of casserola on whesls that
takes & pencil down the middle, Attached to your
computer, it can be programmed to ramble around drav-

‘ Ang pictures, or just do wheelies on the parquetry.
$800.

A Braille-punching adaptar kit is avelil-
able for the plain )3 Teletype, I belleve
from Honeywsll.

Then the Music Box is $600. It sings in four
voices, enough for & lot of Vivaldl, doss five octav
and 1ooks to the computer like & Telety; They will
play you samples on the phone (617/661-3773).

A similar adapter kit for 18M’'s Syates 3

ilable from IBM. You never xnow what you'll eee next. In 1963
ava . .

one firm announced & “high-density read-only
memory device” which anyons could ses was &
Plain 45 ReM phonograph—- but with digital el-
actronics. And it mede sense. But it dosen't
seen to have caught on.

Yor either of these you need a Controller ($1300}. (1t 1o of interest that sn sarly uss of
N Mocers' TRAC Lanquage was with Braille conver-
sion.)




A LITTLE GEM FROM THE IBM SONGBOOK

(Who says IEM doesn’t encourage individualism?
To the tune of "Pack Up Your Troublas
in Your Old Kit Bag.")

“TO THOMAS J. WATSON, President, IBM"

Pack up your troubles-- Mr. Watson's herel
And amile, smile, smile.

He Is tha ganius in our 1BM

He's the man worth while.

He's tnapiring all the time,

And very versatile-- oh!

He is our strong and able President!

His smile's worth while.

"Grest organizer and a friend 30 true,”
Say all we boys.

Ever he thinks of things to say and do

To increase our joys.

He 18 building every day

In his outstanding style-- so

Pack up your troubles. Mr. Watson's hare
And Smile-- Smile-- Smile.

(As 2 nostalgic public service
Advanced Computer Techniques, Inc. . of
Boston, gave away LPs of IBM songs st the
'69 SJCC. They might just have some left. ..}

NEW CHIPS. .,

IBM can put pretty much anything on a single
chip, to make a functioning machine the size of 3
postage stamp; but so can a lot of other companies.

The question really becomes whether what
§085 on that chip is a worthwhile machtne that does
what peopla want.

..BUT THE SAME OLD BLOCK?
It is by no means clear that 1BM hi iny

general abillty to make computer systems eaay to
use.

This is a psychological probiam.

As a corporation they are used to designing
systems that people heve to use by fist. and must
be trained to use. contributing to the captivity
and tnertia of tha customer base. Thus the notion
of making things deeply and conceptually straight-
forward, without spacial jargon or training, may
not be a concept the company is ready for.

SOME DIVISIONS OF 1BM you may hear sbout

orn Office Products Division. Typewriters, coplers.
DPD Data Division. Ci and .
FBD Fedaral Systems Divislon, Big government contracts

NASA stuff. and who knows what.

ASDD Advanced Systems Development Division. Very secret.

Components Division.
Makes parts for the oth

“THERE 1S A WORLD ELSEWHERE ."
-- Coriolanus

There is no way to escape IBM entirely. IBM
mediates our contacts with government and medi-
cina, with librariss, bookkesping systems. and
bank balances. But thase Intrusions are still lim-
ited, and most of us don't have to live there.

There are many computer people who refuse
to have anything to do with 1BM systems. Others,
not 80 emphatic, will tell you pointedly that they
prefer to atay se far away from 1BM computers

as possible. 1f you ask why. they may tell you
they don't cara to be bothered with restrictive.
unwieldy and unnecessary complications (the JCL
language is usually mentioned) . This is one
Teason that quite a few people stick with minicom-
puters, or with firms using large computers of
other brands.

It 1a possibie to work productively in the
computer field and complately avoid having to
work with IBM-style systems. Many people da.

I8N LEGHL MILESTONES

The famous Consent Decree of Janvary 1956. (In a consent decree,
an sccused party sdmits no guilt but agrees to behave in
certain ways thereafter ) In response to a federal anti-trust
suit, IBM agreed to:

sell 85 well as lease its computers. and repair those
owned by others;

permit attachments to its leased computers.

not require certain package deals;

license various patents;

not buy up used machlne

and get out of the business of supplying computer
services, i.e., programming and hourly rentals.

Unbundling decision. lale sixties. While this was not a government
ction bul a an internal policy decision by the company. it some-
how had a publi s of official .
Beset by pressures from makers of look-alike machines. users of
competitive equipmant. and the threat of antl-trust action, IBM
decided to change its policy and sell programs without computers
and computers without programs. Delight amongst the industry
turned to chagrin as this became recognized as a price hike.

The Tetex Decision, September '73; Telex Corp. of Tulsa was awarded
$352, 500,000 in triple damages (since reduced) for losses attributed
to IBM's "predatory* pricing and other marketing practices.

Much more important. {BM wes required to disclose the
detaited electronics required ta hook things to their computers and
sccessories within sixty days of announcing any. This was a great
relief for the whole industry. Essentially it mesnt IBM could no
longer dictate what you attach to their machines. Unfortunately,
it is not clear whather this will stand.

But what we're waiting to hear about is whether the Nixon Justice
Department 18, or is not, going 1o press the big anti-trust sult
which has been long brewing. al the persistent raquest of other
firms in the industry.

"THINK OF THE COMPUTER AS ENERGY."
says a recent series of IBM ads.
But in terms of monopoly, price, und
the world's convenience, there would
seem only one way (o complete the
snalogy, viz.:

"THINK OF THE COMPUTER AS ENERGY.

“Think of IBM as King Faisal.”

Fooyne oF THE
1BM UMBRELLA

For @ long time, during the
sixties. IBM's high prices provided
sn environment that made it easy for
other companies 10 come into the fisld
and sell computers and paripherals.
Thesa high pricos were referred 1o as
"the IBM umbralla.*

However, this era has ended
IBM now cuts prices in whatever sraus
it's threatened. A brief flourishing of
companies maklng sdd-on disk and
core memortas for {BM computers has
become precazious: not only will IBM
now cut prices, but they have shown

SRA Sclence Ressarch

guys, including intsgrated circuits.
. Chica

themselves still disposed to Invent new

and learning kits.
Watson Lab

T.J. Watson Research Laboratory. Westchester County
north of New York City. Theoretical and lookahesd ressarch.

rostrictiva arrsngements (the recent
announcement for
the 370 claimed that the program

will only work oo 1BM disk and core).
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who evidently didn't like the article very
much.

Robert Sumuelson, "IBM'a Methods,” New York
Times Sunday financial section, June 3,
1973, p. 1.

~Thia article gives a unique
glimpse of some of the interesting things
that came to light in the Control Data suit
against IBM-- citing trial documents never
publicly releasad

* William Hodgers, Think. Stein and Day. 198%.

Subtitled A Blography of the Watsons
and IBX.

= Concentrates on the days befors
computers. Fascinating profile of Watson,
a business tiger; but the view of the cor-
poration in an evolving nation is general
Americana that transcends fiction

Would you believe Rodgers says
Watson was the kingmaker wo put Ganeral
Ike in the White House?

Unfortunately, the book has relatively
less on the computer era, 3o the inside
story of many of their momentous decis-
tons since then remains to be told.

Heywood Gould. Corporation Freak. Tower (paper-
back.)

Marvelous; hard to get; Gould thinks
1BM quietly bought up all the coples.

The musings of a sophisucated. clever
and obsarvent cynic who began knowing
nothing about 1BM, Gould's wide-eyed ob:
vation of its corporate style and atmosphere
is & Jolt to those of us who've gottan used
1o 1. And he thought It was just another big
company!

Anonymous, "Anti-Trust: A New Perspactive.”
Datamation, Oct 73, 183-186.

Richard A. McLaughlin, "Monopoly Is Not a Game,*
Datamation. Sept. 1873, 73-77.

—+Questionnatre survey intended to
test truth of common accusations against IBM.
{Discussed in text above.}

W.David Gardner, "The Government's Four Yulu
and Four Months in Purauit of (BM.*
mation, June 1873, 114-115,

Almost any lasue of Computerworld or
the two main industry news publ
carries articles mentioning complaints about
1BM (rom various quarters on various issues.
Datamation's letters are also sometimes julicy
on the topic.

Any tesue of On Lins, a news sheet of the Computer
Industry Assoclation, ten bucks a year.
(CIA-- no relation ta the intelligence agency
-- 16255 Ventura Blvd., Encino, CA 91316.)

T.A. Wise, "1.B.M.'s $5,000,000,000 Gemble."
Fortune, Oct 1966.

Daniel J. Slotnick, “Unconventional Systes
Proc. SICC 1967, 477-dA1.
Interesting, among other reasons.
for the heaviness of the sarcass directed
at IBM and its larger computers.

Willian Rodgers, "IBN on Trial.” Harper's,
May 1974, 79-84
Continues where Think left off;

oxamines some of the Jirt that came out
in the Telox case, and other things.

The author regrets not being abls to list more
articies end books favorable to IBM. but these do not
s0em 10 turn up so much. However. hare are & few.

A Computar Perspective. by the office of Charlss
and Ray Eames, Harvard U. Press. $13.

Angaline Pantages, "IBM Abroad." Datamation,
Decamber 1972, 54-57. -

For an example of the kind of sdulstion of 1BM
based on faith, ses Henry C. Wallich,
*Trust-Busting the U.5.A. " Newsweak
10ct 73, p. 90.

they haven't been
is definitely &

The 1BM Songbook. sny y:
1ssued since the fiftie
collwctible.
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1BM announced a number of worthy objectives when the 360
line was announced in 1964, [IBM should certainly be thanked for
at least their lip service to these noble goals.

1. 'One machine for all purposes, business and scientific.’
(Thus the name "360," for the "full circle” of applications.)
By "business' this mainly meant decimal, at four bits a digit.
Actually this meant grafting 4-bIt decimal hardware to an other-
wise normel binary computer, and making both types of users share
the same facility.

2. 'Information storage and transmission will be stan-
dardized.' The 360 was set up to handle information 4 bits at
a time, 8 bits at a time, 16, 32, and 64 bits at a time, (The
preceding standard had been 6, 18 and 36 bits at a time.)

In their 360 line, IBM also replaced the industry's stan-
d ASCI! code with a strange alphabetical code called EBCDIC
xtended Binary Coded Decimal Information Code"), ostensibly
built up from the 4-bit decimal code (BCD}, but believed by*
cynics to have been created chiefly to make the 360 incompatible

3. '360s will all look alike to the pr H £
can be moved freely from machine to n-:mns.?gm”' thus prograns
Unfortunately this compatibility h i
) y has been undermined b
numerous factors, especially the variety of operating syste;s
including half a dozen major types, and the language prncesso:—s
intricately graded according to computer size, Both these fac<'
tors tend to make changes necessary to nmeve programs between com-
While one effect of this "standardization" has indeed
been_to facilitate the moving of programs from small computers
l":grslg ones, ; more ;mpor(ant effect has perhaps been to make it
O move from a big computer to a smaller one. Noté the —
UscTuTness of this apparent paradox to TBMTs marketing, e

The secret of it all, of course, lies in IBM's ke -
standing of how to sell bhig computers. The :omp(rollei" :2‘1“
somebody like him, generally makes the final decision; and if
he is told that the onc computer will rum "all Kinds” of pro-
grams, that naturally sounds like a saving. Shades of the F-
111. (Businessmen's trust and respect for IBM is discussed

with other systems and terminals.

clsewhere in this article.)

THE Bl QUESTIONS

Between the trade press and dozens of acquaintances
in the field, almost everything ! hear about IBM and its
products s negative (say five or ten to one) -~ except from
people who work or have relatives there.

Perhaps it's just sour grapes. Or the authority-
hating character of research typss. Or sslective reading.

Or perhaps there really is something sinister.
The major questions are these.
1. How clean is their salesmanship?

2. Are their systems unnecessarily difficult or
cumbersome on purpose?

3. How deep is their system of entrapment and
forced commitment of the customer? How
y ara the and
the constant changes?

4. Do they have a final liberating vision? Do they
really. after all, {ntend to bring about a day
when life is easier for people? When the
difficulties of p; y computer systems,
especially theirs, wither away? 1 think that
history's judgment on IBM in our time
may narrow down to that simple question.

(In this light it is not hard to understand
IBM's stand on software copyrights vs. patents.
IBM is against programs being patentable, which
would cover abstracted properties, but argues
in favor of copyright, whose protection is
probably more limited to the particulars of a
given program. If they have their way, it would
be assured that IBM could use any ingenious
new programming tricks without compensation,
whereas all unnecessary complications of bulky,
cumbersome software would be covered in
entirety by copyright.)

Finally, it has not bsen demonstrated that
1BM hes any general ability to make systems
conceptually simple and easy to use. (Two
good examples of hard systems are the Mag
Tape Selectric and Datatext-- easy for program-
mers, but hardly for secretaries.) Thare seems
to be no on or
simplicity at IBM. Those who adopt such a
philosophy ({such as Kenneth Iverson) do so
on their own.

As mentioned earlier, this has something
to do with the fact that individuals generally
use IBM's systems because they have to, being
employees or clients of the firms that rent IBM
equipment, so there is no impetus to design
programs or systems to run on simple or clear-
minded principles, or dress out intricate systems
80 they can be used easily.

4. THE IMAGE.

1t is hazd to analyze imeges, corporate or
personal. They are often recaived in such differ~
ent waya by different populations. But there may be
a commonality to the IBM imags as generally seen.
The Image of IBM involves some kind of cold magic,
a brooding sense of sterile efliciency. But other
things ars percolating In there. If we slide that
connotation of efficlency aside, the IBM image
seems to have two other principal components:
authoritarianism and complacency. It is this mix-
ture that longhairs will naturally find revolting.
This same combination, however, may be exactly
what it is that appeals to business-management
types.

IF YOU REALLY WANT IT. ..

you can get charactar-by-character
responding systems cn IBM computers.
The new Stock Exchange system uses &
“Telacommunications Access Method"
permitting non-1BM terminals to raspond
character-by-character, just as systems
for non-computer-peopls should .

Trying to use this {nput-output
program on your local IBM computer 1s
another problem, though. Aside from
program rental costs. there is the prob-
lam of its compatibility with the whole
1ine of 1BM software. Adaptations and
reprogramming would probably b
necessary up snd down the line

‘THE FUTURE
What will IBM do next?

Speculation is almost futile, but necessary
anyhow. The prospects are fascinating if not
terrifying .

No one can ever predict what IBM will do; but

trying to predict IBM's actions-- IBM-watching is

like Kremlin is everybady's
hobby in the field. And its consequences affect
everybody. With so many things possible, and
determined only in the vaguest way by technical
considerations, the question of what IBM chocses
to do next is pretty scary. Because whatever
they do we'll be stuck with. They can design our
lives for the foreseeable future.

We know that in the future IBM will ennounce
new machines and systems, price changes (both up
and down) in patterns, rearr
of what they will "support,” and changes in the
contracts they offer (see box, "IBM's Control").

o high-publicity by 1BM high
officers will continue to be watched with great care.
But mainly we don't know .

1B8M's slick manufacturing capabilities mesn
that practically any machine they wanted to maks,
and put on a single chip. they could, and in a
very short time. (The grapevine has it that the
Components Division. which makes the computer
parts, has bragged within the company that it
doesn't really need the other divisions any more
-~ it could just put whole computers on teeny
chips 1f it wanted to.)

In this time of the 370, things are for the
moment stable. The 370 computer line is still their
maln marketing thrust. Having sold a lot of 370
computers {basically sped-up 360s), their idea is
at the moment to sell conversion jobs to adapt the
370 to run the new "Virtual System” control pro-
gram (VS or OS/VS or various other names) . This
system (which is, incidentally, widely respected)
makes core memory effectively much larger to
programs that run on it. This effectively encour-
ages programmers to use tons of core, by means
of virtual memory: essentially getting peopls in
the habit of programming as if core were infinite.
This extension of apparent memory size distracts
from any inefficiencies of both locally written pro-
grams and IBM programs, thus tending to increase
use and rental charges.

When that marketing impetus runs out we'll
see the next thing.

The other new IBM initiative is with smaller
machines, the System 3 and System 7, being pushed
for relatively small businesses. That {s where they
see another new market. How easy and useful their
programs are in this area will be an important
Question.

With the System 7. a 16-bit minicomputer
for $17,000, IBM has at last genuinely entered the
market. ( its speed and
cost agalnst comparable machines, we can figure
the IBM markup as being about 50%, which Is
typical.)

In addition, it is rumored that IBM might
put out a tiny business mini, to sell out of OPD.
(Datamation. Dec 72, 139.) But really, who knaws.

In addition to this huge-memory strategy for
1ts big machines, and the starting foray into spe-
cialized min systems, there is the office strategy
and "word processing."

1BM has conceptually consolidated its
various magic-typewriter and text services under
tha name of "word processing.” which means any
handling of text that goas through their machine
This superficially unites their OPD efforts (type-
writers and dictation machines) with things going
on in DPD, such as Datatext, and allays inter-
divisional rivalries for awhile. Also, by stress-
ing the unity of the subject matter, it leaves the
door open for later end more glamorous initiatives,
such as hypertext systems (see "Carmody's System,"
Nip ide) .

In other words, the foot {s in the door. Mr.
Businessman has the idea that automatic typing
and things like that are IBM's épecial province.

+*

Pew firms anywhere have the confldence
10 advertise generically a product which
is made by others ss well, as in IBM's
“Think of the computer as energy” series.

SHOULY INDIVIDUALS FeAR [BM ?

Even if it is true, as Anonymous says (see Bibliography)
that IBM intimidates people and keeps its enemies
from getting jobs at IBM-oriented establishments.,
that's not the end of the world.

Grosch, Gould, Rodgers and McGurk are alive and working.

Extramural harassment like that employed by GM against

Nader, for example, has not been reported.

END OF THE DINOSAURS?

To a very great extent, IBM's computer
market is based on big computers run in batch
mode, under a very obtrusive operating system.

Many people are beginning to notice, though,
that many things are more sensibly done on small
computers than on big ones., even in companies
that have big computers. That way they can be
done right away rather than having to wait in line.
Is this the mammal that will eat the dinosaur eggs?

On the other hand, a very unfortunate trend
is beginning to appear, an implicit feud within
large organizations, which may benefit IBM's big
computer approach. Those who advocate mini-
computers are being opposed by managers of the
big computing installations, who see the minis
as threatening their own power and budgets. This
may for a long time hold the minis back, perhaps
with the help and advice of computer salesmen who
feel likewise threatened. But there will be no
holding back the minis and their myriad offspring,
the microprocessors (see p. %' ). And the inroads
should begin soon.

(Others are growing to know and love true
high-capactty time-sharlng as a way of life, like
that offered for DEC. GE and Honeywell machines.
This, too, may begin to have derogatory effects on
1BM's markets.)

Finally, it must be noted that almost all big
panies have p 8, usually IBM 6.
and so an era of marketing may well have ended.
It may be possible for IBM to go on selling bigger
and bigger computers to the customers wha already
have them, but obviously this growth can no
longer be exponential.

k GRosy TfY

Herb Grosch, now editorial director of Computerworld, 18 perhaps
I1BM's worst enemy. Once he worked for old man Watson, and was the N
only 1BM employes allowed to have a beard. Now. among other uu:f:l.m.
glives speeches and testimony wherever possible about the Menace .
at conferences, at governmental hearings, and in letters to aditors.

Yet IBM's main computar sales strategy today Is 10 stress the advan-
tages of big computers with lots of core memory (and persuade you you
don't want highly Interactive systoms or independent minicomputers) .

And the fundamental rule staing the advantages of big computars
1s called Grosch's Law, formulated ysars ago by none other. See p.
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An interesting sxample of sn IBM non-
breskthrough was the dramatic announcement in
1964 of the 360 computer, portrayed as a machine
which would st last combine the functions of
both "business” computers and “scientific” com-
puters. But other companies, such 8s Burroughs
{with the §500) had been doing this for some
tme. The quaint separation of powers between
sclentific computers (with all-binary storage of
numbers) snd business computers (decimal
storage) was based only on tradition and mar-
keting considerations, and was otherwise unde-
sirable. In amalgamating the "two types," IBM
was only rescinding their own previous un-
necessary distinction. Tho drama of the an~
nouncement derived in large measure from the
stress they had previously laid on the division.
(Fortune ran an interesting piece on the decision
struggles preceding the introduction of the 360
computer, and the internal arguments as 1o whe-
ther there should be one line of computers or two.
See the five-billion-dollar gamble piece, Biblio-
graphy.)

This tes in closely with another interes-
ting aspect of the IBM image, the public notion
that [BM is a great Innovator. bringing out
novel technologies all the time. It is well known
In the field that they are not: IBM usually does not
bring out a new type of product until some other
company has ploneered it. (Again remember
the earlier point, that the product offering is &
strategic maneuver.) But of course such facts
do not appear in the promotional literature, nor
are they volunteered by the salesman.

The expression for this in the field is
that IBM “makes things respsctable." That is,
customers get that resssured feeling, when IBM
adds other people's innovations to their product
line. and decide it's okay to go ahead and rent
or buy such 8 product. (This also sometimes
kicks business back to the original manufacturer.)

A fow examples of things that were already
on the market when [BM brought them out, often
making them sound complotely new: transistorized
computers (first offered by Philco), virtual mem-
ory (Burroughs), microprogramming {introduced
commercially by Bunker-Rsmo} .

This 1s not to say that IBM is incapable of
innovation: merely that they are never in a
hurry about it. The introduction of IBM pro-
ducts is orchestrated like a military campaign,
and what IBM brings out is always a carefully-
planned, profit-oriented step intended not to
dislocate its product line. This is not to say
that they don't have new stuff in the back room,
a potential srsenal of surprises of many types.
But it is probable thet most of them will never
be seen. This s because of 1BM's "impact”
problem .

Unique in [BM's position is the problem of
fitting new products into the market alongside
its old ones. Its problem is much worse, say,
than that of Procter & Gamble. The problem is
not merely its size and the diversity of its
products, but the fact that they may interfers
with each other [(“impact" each other, they say)
in very complicated ways. A program llke
thelr Datatext, for example, which aliows cer-
tain kinds of text input and revision from ter-
minals, may affect its typewriter line. These
are no small matters: the danger is that some
new combination of products will save the cus-
tomers money 1BM would otherwise be getting.
Innovations must sxpand the amount IBM is
taking In, or IBM loses by making them.

These complications of the product line
in a way provide a counterbalance to 1BM's fei
some power. The corporation has an immense
inertia based on its existing product line and
customer base, and on ways of thinking which
have been carefully promuigated and explained
throughout its huge ranks, that cannot be
revised quickly or flippantly.

Nevertheless it is remarkable how at
every turn-- notably when people think IBM
will be set back-- they manage to make policy
dscisions or strateglc moves which further con-
salidate thetr position. Often these seem to
involve restricting the way their mmpulan will
be used (see box. "IBM's Control,

(The most ironic such countsrmove by IBM
occurred & few years ago with the so-called
"unbundling" decision. IBM at last agreed (on
complaint from other software firms) to stop
giving s programs away to people renting the
bardware. Glec was widespread in the industry,
which expected 1BM to lower computer prices
in proportion to what it would now charge for
the software. Not at all. 1BM lowered its com-
puter prices by a minuscule amount and stapped
hesvy new prices on the software-- often
charges of thousands of dollars per month.)

A persistant rumor is that IBM fires

all its salosmen in a geographic

area if a key or prestige sale is

“lost," as when M.1.T 's Project

MAC switched over to General Elsctric
computars in the sixties, or when
Western Elsciric Enginesring Research
Center passed over IBM computers

10 get a big PDP-10.

Much as some people would like

10 believa these stories. there seems
10 be no documentation. You would
think one such vicim would write
an article about it If It were true

1

Finally, thers is the popular doctrine of
IBM's infalibility. Thie, too, Is a ways from
the truth. The most conspicuous example was
something called TSS/360.

TSS/360 was a tme-sharing system--

that is, the control program o govern one
model of the 360 as a Wme-sharing computer.
According to amation ("IBM Phases Out Work
on Showcase T5S Effort," Sept. 1, 1971, 58-9),
over 400 poople worked on it &t once for a total
of some 2000 man-years of effort, And it was
wcrapped, a writsoff of some 100 million dollars
in lost development costs. The system never
worked well enough. Reputedly users had to
walt much too long for the computer's responses,
and the system could not really compete with
those offered elsewhars.

The failure and abandonmant of this pro-
gram is thus responsible for IBM's present non-
competitive position in time-sharing: customers
are now assured by 1BM thst other things are
more important. [BM-haters thank their stars
that this happened. Cynics think it conceivable
that high-power time-sharing was dropped by
IBM in order to shoo ite customer base toward
areas it controlled more completely .

Two other conspicuous IBM catastrophes
have been specific computers: the 350 model 80
in the late sixties, and a machine called the
STRETCH somewhat earlier. Both of these
machines worked and were delivered to cus-
tomers. (Indeed, the STRETCH (s said by some
to have been one of the best machines ever.)
But they were discontinued by IBM as not suf-
ficiently profitable. Thereln is sald to have
been the "failure.” (However, it has been al-
leged in court cases that these ware "knockout"
machines designed to clobber the competition
at a planned loss.)

B. Negative views of IBM systems.

In the technical realm, IBM is widely un-
loved because many people think some or all of
their computers and programs are either poor,
or far from what they should be. The reasons
vary.

Some of the people feeling this way are
IBM customers, and for a Ume they had an or-
gantzed lobby. called SHARE (which also facil-
itated sharing of programs). Recently, however,
SHARE has become IBM-dominated, a sort of
company union. according to my sources.

The design of the 360, while widely ac-

cepted as a fact of life, is sharply criticized

hyerz'nny. (See "What's wrong with the 3607",
B

IBM's programs, while they are available
for a broad variety of purposes. are often notor-
lously cumbersome, awkward and inefficient,

and sometimes dovetail very badly. However,
the less efficlent a program is, the more money
they make from it. A program that has to be
run for an hour generates twice as much revenue
than if 1t did its work in thirty minutes; a pro-
gram that has to be run on a computer with, say,
a million spaces of core memory gensrates ten
times the revenue it would in two hundred thou-
sand .

IBM programs are often thought to be
rigid and restrictive.

The complex training and restrictions
that go with IBM programs seem to have
interesting functions, (See box. "IBM's Control.")

C. Theorles of IBM design,

The question 1s. how could a company
like 1BM create anything like the 360 (with its
severe deficlencies) and its operating system or
control program OS (with its sprawling compli-
cations, not present in competitors’ systems)?
Three answers are widely proposed: On Purpose
(the conspiracy theory), By Accident (the
blunder theory}, and That's How They're Set
Up (the Management Science theory). Thess
views are by no means mutually exclusive.

The Management Science theory of IBM
design is the only one of these we need take up.

The extensive usa of group discussion and
commitiee decisions may tend 1o create awkward
design compromises with s certsin intrinsic
almlessness, rather than incisively distinct and
simple structures. (See Gould's marvelous
chapter, "The Meeting." 58-80.}

Their use of immense teams 0 do big
programming jobs. rather than highly motivated
and especially talented groups. is widely viewed
88 counterproductive. For instance, Barnet A.
Wolff, in a letter to Datamation (Sept. 1. 1871,
p. 13) saye a particular program

"remalns ineffficient, probably because of
IBM's unfortunate habit of using trainees
fresh out of school o write thetr

systems code."

There may also be something in the way that
projects are initiated and lald out from the top
down, rather than acquiring direction from
knowledgeable people at the tachnical level
that creates a tendency toward perfunctorines
and clunky structure.

Thus there may very well be no intentionsl
palicy of unnacessary complication (xse Box,
"IBM's Control"). But the way in which goals
ara et and technicsl decisians delegated may
generate this unnecessary complication.

T oLy INSIDE sYory
It is unfortunate thst Rodgers’
remarkable book doos not follow the
detaiis of 1BM's computer designs and
politics in the computer age. L.0..
since 1955, Later work, perhaps
halped by some Pentagon Papers, will
have to relate tha decision processéss
that occurred 1o this unique nationsl
institution Lo the systams it has
produced and the stamp it has put
on the world .

QUICKE HISTORY
oF 1BM

1BM appeared in 1911 as the con-
solidation of a number of small companies
making light equipment. under the name
C-T-R Company (Computer-Tabulating-
Record). This was prophetic, consid-
oring how aptly it described the com-
pany's future business. and especially
prophetic considering that today's
stored-program computer was undreamed
of at that time.

According to Willlam Rodgers’
definitive company biography Think.
the company's creator was a shrewd
operator named Charles R. Flint,
dashing entrepreneur and former gun
runner to tha South American republics,
who in his shrewdness brought in to
run the company an incredibly talented,
fire-breathing and self-righteous indi-
vidusl named Thomas J. Watson, even
though Watson at that time was under
prison sentence for his sales practices
at another well-knawn company. The
sentence was naever served, and Watson
went on to preside for many years

over a corporation to which he gave

his unique stamp.

Watson arises from the pages of
Think as a sanctimonious tyrant,
hard as nails yet reverently principled
in his words; the pillar of fervid,
aggressive corporate piety.

1BM was totally Watson's
creation. The company became what
he admired in others, a mechanism
totally obedient to his will and imple-
menting his forceful and inspiringly
rationalized convictions with alacrity.
As the Church is said 10 be the bride
of Christ, IBM might be characterized
as the Bride of Watson, molded to the
styles of demandingness. pressure,
efficiency and pietism which so char-
acterized that man. But the ideas
flowed from Watson alone, except for
a few confidantes who received his
nod. The company is vastly bigger
now, and slightly more colorful, in a
muted sort of way: but it is still the
stff and deadly earnest battalion of
his dream.

Because of Watson's background
as salesman, he made Sales the apex
of the corporation. The salesmen had
the most prestige within the company
and could make the most money; below
that was administration, below that,
technical staff.

Watson sliminated the meat-slicing
machines, and pushed the product line
based on punched cards developed by
1BM's first chief engineer, Herman
Hollerith. According to Rodgers. it
was impetus {rom the Depression, and
the new bookkeeping requirements of
Hoosevelt's remedles. that skyrocketed
the firm uniquely during the depths of
general economic catastrophe. tll
Watson came to draw the highest salary
of any men In the nation. In 1934 his
income was $364,432 (Will Rogers. not
the author of Think, was second with

$324,314). Watson had neatly arranged
to get 5% of IBM's net profit.

While IBM participated in the
creation of certain early computers, it
is Interesting that Watson dismissed
Eckert and Mauchly when they came
around after World War 11 tring to get
backing for their ENIAC des!
certain ways the first true electronic
computer. Eckert and Mauchly went
to Remington Rand, and the resulting
Univac was the first commercial
computer ,

However , IBM bounced back
vary well. If there was one thing they
knew how o do it was sell, and when
they brought out their computers it
was practically cisar sailing. (The
Univac I was the first of many compu-
tars to be delayed and boggled in the
completion of its software, and this
considerable setback helped IBM get
the Iead very quickly; they have
never lost it since.)

In the early sixties the IBM 7090
and 7094 wers virtually unchallenged
as the leading scientific computers of
the country. But 1M in the late six-
ties almost relinquished tha fields of
very big computers and time-sharing
10 other companies, and thetr compu-
ters are not regarded as innovative.
Nevertheless, IBM's Systems 380 and
370. despite various criticisma, have
been very successful; thousands of
them are in operation around the globe,
far more than ali their rivals’ big
computers all put together. This des-
pite the fact that some of these systems
have failed. including the big Model 91
{an economic failure) and the TSS/360
time-sharing program. a tachnical
catastrophe.

They have {ram time to time
been accused of unfair tactics, and
various antitrust and other actions
(sea "Legal Milestones” box) have
required IBM to change its arrange-
ments in various ways. One decrae
required them to sell the camputers
that before they had only rented:
ancther decision. to. “unbundle,” or
sell computers separately fram their
programs (previously “given" away
with the computers they ran on), is
widely believed to have prevented
government action on the same
matter. Showing characteristic
finesse, IBM thereupon lowered the
computer prices almost impercaptibly,
then slapped heavy price-tags on
the programs that had previously
been fres.

Recent moves by the government
have suggested an especially serious
and far-reaching anti-trust suit against
1BM. possibly one that might break the
company up, with its separate divisions
going various ways. Howevaer, In
today’s climate of cozy relations be-
tween business and governmant, it is
hard 1o imagine that such matters
would not be settled to IBM's liking .
This lends 3 curious tint to a remark
one IBM person has mads to the author,
to wit, that maybe IBM wants to be
broken up. That might be one way of
reducing the unwialdiness and intes-
dependency of its product Line; in
addition to reducing its vast, under-
utilized personnel basa. (Another
angle: Acting Attorney General Bork
has expressed the view that IBM is
big only because its products and
management are wanderful, 0 the
antitrust case may simply avaporate
during the rump days of the Nixon
incumbency )

An interesting sspect of mn publicity 18 its stress on status.

show & seeking advice

Publicity

from a superior. 1BM oy lypul t0 the corparation president
in all of us-- either Going It Alone (taking  long walk over an
Executive Ducision) or scbarly directing s lesser employes

extraordinary case, we saw worshipful convicts st the

In on,
feet of » Teacher implausibly ailusted in the corner of @ prison

yard.




PROVINCIAL?

There would seem 10 ba no question that
IBM people are comparstively conssrvativa and
conventionsl. This partly because that's who IBM
hires (though they reportedly urge tolerance of
Ihe unusual employes in & training film. "The Wild
Duck"). A huge numbar of IBM pecple never
worked for anybody else; obviously this affects
the perspective, like siaying at one university
all your life, or in one city .

1t may also b that becauss IBM places wach
a premium on dapendability and obedience, new
idess (and the sbilitios needed to generate them)
naturally run into a little trouble. Soma critics
fing among IBM people & heavy concern with con-
ventional symbols of achiovement. snd {unfor-
tunately) seeing the world stuck ail over with
conventionsl labels and Middla American stereo-
types.

Some of the most amusing materiai on this
comes from an odd source: a writer named
Heywood Gould who, all unprepared. became &
consultant to 1BM. earned unconscionable amounts
of maney {$40.000 in six months) . and lived to
write a very funny and observant book about it
{see Bibliography)

But it 1s necessary on these matters 1o seo
how difficult things can be for IBM people. To be
fdentified as an 1BM person Is somsthing like waar-
ing a ring in your nose, a yarmulka or a halo:

Bn entrapment in a social role that makes the indi-
vidual's position awkward among outslders. IBM
people aften have to take guff at parties, unless
they are IBM parties. Defensiveness may sccount
for some of the Overdo. and some of the clannish-
n

BRAINWASHED?

It s true that 1BM people are essantlatly in
thelr own world. One theorv is that compari-
mentallzation within the firm (rather visible in
their designs) may tend to stifte. Indeed, because
IBM people can expect to be briefed and schooled
in every tachnical matter they will need to knaw
for a given assignment, the incentive to follow
technical developments through outside magazinas
and societiss may be reduced. Betwsen Think
mageszine and corporate briefings. it is possible
for 1BM people 1o be comparatively (or sven com-
pletely) unaware of innovations elsewhere in the
field. excapt as these new developments are
presented to them within the organization. In

this light it is easy to understand the ibmers’
sense of cartainty that their firm invented svery-
thing and is at the forefront.

Of course many fine research efforts do go on
there, in considarable awareness of what's hap-
pening elsewhere. Partcular individuals at 1BM
have dane excellant resesrch on everything from
computer hidden-line imaging to the structurs of
the genetic code and computer-synthesized hoto-
grams. APL ltself (see pp.y1-3). as developed
by tverson at Harvard and later programmed by
him at 1BM, is another example of sophisticated
individual creativity there. So iIt's antirely
possible. But IBM cartainly has no monopoly on

y. snd
sometimes talk as {f the raverse is true.

) ponsible. Including. where appropriate.

1 hope to be abla 1o report in future
editions of this hook that IBM has moved

firmly and credibly toward meking its sys-
toms clesr and simple to use, without r
raquiring leborious attention to need!
complications and oppressive ritu

1t's still possibla.

One of the things we often forget is
Ihat public-spirited corporations can be
resched. they do listen; and 1BM ia nothing
if not public-spirited-- except when it
comes to the design of it systems.

I hope that this book will help
peaple who are inconvenienced by computer
systems to understand and pinpoint what
they think is wrong with the systems-- in
their data structure, interactive properties,
or other design features-- and that they
Wil try to express their discontents intel-
ligently and constructively to those res-

International Business Machines Corporation,
Armonk, NY.
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2. SALES TECHNIQUES.

It is IBM's alleged misbehavior in pursuit
of sales that has drawn some of the strongest
criticism within the industry. as well as consid-
erable liugation. Thelr “predatory pricing”

(a term used by the judge in the recent Telex
decision). and other mean practices, are (whe-
ther true or false) folklore within the industry.

These accusations are well summarized
by "Anonymous" in a recent article {see Biblio-
graphy). Basically the accusations against
1BM's sales practices are that they play dirty:
if you, say. the computer manager in a business
firm, want to buy equipment from another out-
fit, 1BM (s0 the story goes) will go over your
head to your boss. accuse you of incompstence,
try to get you fired if you oppose them. and
Heaven knows what else. Anonymous claims
that various forms of threat, intimidation. "hard-
sell scare tactics” and "behind-the-scenes man-
ipulation” are acwally standard practice in I1BM
sales; he or she alleges various instances in
certain municipalities.

Sueh behavior 1s emphaticaily denied,
though not In Telation to that article, by Board
Chairman Cary. in a recent letter to Newsweek
(see Bibliography). Cary emphasizes the impor-
tance of IBM's 76-page Business Conduct Guide-
lines. Whether these are publicly examinable

is not stated .

These charges were also taken up con-
cretely in a recent survey uf computing managers
done by D; lon (summarized by McLaughlin
in "Monopoly 1% Not a Game:" see Bibliography).
In Datamation's analysis of this survey, the
managers did not seem 1o agree with lhese
cherges against IBM. However, it must be
noted-- and this serfously calls into question
the entire survey as analyzed-- that out of 1100
panehists to the questionnaire, Datamation only
considered 389 responses “usablo,” partly it is
statad) because many did not give data allowing
themselves to be identified. Considering the
widespread fear of JBM In the field, this may

o

’

“When we went from IBM to
National Cash Register, it was ifke
ihe difference between night and day ."

Retired hardware executive,
talking sbout inventory programs

(Incidentally. 1t ts amusing o note that
even In this remaining company, in terms of
"petformance per doliar,” the msnagers surveyed
(and surviving the weedout) ranked the top
three companies as DEC, Burraughs and Control
Data. 1BM was worst out of B. Obviously
service counts for a lot.)

An interesting view on 1BM's sales ethice
was expressed recently by Ryal R. Poppa.
president of Pertec Carp.

“In the past, when there have been sales
situations where " 't honor the

' 18M has violsted
the policy with the practice, he said.”

However, he believes that situation is changing
under IBM's new management. $o that the gulde-
lines will ba abserved in the future. ("Poppa
Sees Sevaral 18M Changes.” Computarworld.

21 Nov 73, 29.)

The peopls who take these matters of IBM
sales practices most seriously-- IBM’s competi-
tors-- now have their own organ:zation. the
Computer Industry Association. This is an asso-
ciation of computer companies, which has as
its intention the "establishment and preservation

d viable U.S. computer industry.
based on... free and open compeution." Empha-
sis thelrs. Translation: they're out to get IBM.
President Dan L. McGurk. formerly of Xerox
Data Systems, has blood in his eye. Member-
ship is open only to computer companies. but
their newsletter On Line is available to indivi-
duals (see Biblography) . Anyone seriously
interested in these matters 1s roferred to them.

3. TECHNICAL DECISIONS AND DESIGNS
A. Prologue.

Part of the myth of 1BM's corporate perfac-
tion 15 based on the nation that lechnical matters
somehow predominate in 1BM's decisions, and
that IBM's product offerings and designs thus
emerge naturally and necessarily and inevitably
from these considerations. This is rather far
from the truth.

IBM presents many of their actions as tech-
nical, even as technical breakthroughs. when

in fact they are strategic maneuvers. The an-
nouncement of a new computer. for example,
such as the 360 or 370, is usually made to
sound as 1f they have invented something special,
while in fact they have simply made certan
decislons as to "which way they intend to go"
and how they plan to market things in the next
few years.

have strongly biased the poll in favor of IBM.

PN

1BM conurols the industry principaily by
controlling Its customers. Through various
mechanisms, it seems (o enforce the principle
that "Once an I1BM customer. always an IBM
customer.” With en extraordinary degree of
control, surely possessed in no other leld by
sny other organization in tha frae world, 1t
dictates what its customers may buy, and what
they may do with what they get. More than
this the exactions of loyalty levied upon IBM'
customern sre similar, in kind and degr
what It demends of Its own employees mn
makes the customer's employees more and more
like i1s own employees. committing them as

. and the com-
pany that buys from it. to IBM service in
perpetuity .

Here are somo of tha ways this system of
control seems to work. We are not saying here
that this 18 necessarily how 1BM plans it;
other, thess are the virtusl mechanics. viriual
in the old sense; this is how it might as well
be working. In the anthropological sense this
is a Munctionsl® analysis, showing the te-ins
Tather than the actusl detalled Lhought proce:
that occur. And even if thess are teally the
mechanics, psrhaps IBM doesn‘t mean them to be.
It might Just somshow be & continuous accident.

o

A. Interconnection and compatibilities .

1BM acts as if it does not want competitors
10 be sble o connect their accessories 1o its
computers. [t's as though GM could design the
Tosds 80 a8 1o prevent the paasage of other
vehicles than its own.

This is done seversl ways. First, IBM
has used
pravant such intarconnections 1o its systems.
sither forbidding other things to be attachad
(or at lsast slapping on exira service charges
Al they are). or declaring that it would not
e responeibls for ovarall performance of such
® satur, siftectively withdrawing the hardware
jusrantes that is such a strong seliing point.

Sacondly, IBM doss not tall all that needs
% W known in order to make these intercon-
Becions-- the dsisila of the hardware interfaces,

Finally. 1BM can sinply decres. perheps
claimiog technical necessity, that intarconnection
1 Impossible. For instance, 1BM said for a
tme Ut thelr latest big program, *V§,* o
Virtus) System, wouldn't work (trsnsiation
would not be allowsd) if | compeuuve memoris
were used on the computs.

Now, there are many manufacturers who
think this is very wrong of 1BM: who believe
they should have the right to sell accessories
and parts-- especially core and disk memories
to plug onto IBM's computers. It has been
generally possible for these other manufacturers
10 work these interconnections out awhile after
the computer comes out on the market, but
it's getting mare difficult

Thus the Telex Decision of Seplember 17,
1973, in which it was decreed by the judge that
1BM would have to supply complete interface
information promptly when introducing a new
computer. was a source of great jubllation in
the computer field. However. that part of the
judgment has since been cancelled.

Much the same problem éxists in the soft-
ware area. IBM (s less than interested in
helping its competitors write programs that haok
up to IBM programs. 5o the details of program
hookup are not slways made clear. Here, t
many smailer compsnies insist they should be
made to do it

B. Control and guidance of what the customer
can get,

To a remarkable degree. if you are an
1BM customer. you practically have o buy what
they tell you. This IBM manages by an intri-
cate system of fluctuating degress of sales and
support and contractual dealing. The 1BM cus-
tomer always has several options: but these are
like forced cards. IBM ls always introducing
and discontinuing products, and changlng price
and contractus! arrangements and software op-
tlons sn an elaborate choreography. which applies
calculated pressures on the customor. IBM has
» finely-luned syatem of customer incentives by
which it controls product phasing, to use the
polite term. or planned obsolescenca. as soma
people call it

(Ryal R. Poppa. president of Pertec Corp.,
predicts that IBM customers will now be Te-
Quired to switch over to new products every

five or six years. rather than every seven
which Foppa contends has been the figure.
{*Poppa Sees Several IBM Changes.” Computar-
world, 2} Nov 73, 29.)

Programs. especially, are available with
diffarent degress of approval from IBM. The
tachnigue of "support” is the concrete manifes-
tation of spproval. A supported program i
one which I8M promises to lix when bugs turn
up. With an unsupported program. you'rs on
YOUF own. God hss forgotten you. Hecauss 3o
much of 1BM's virtue lies In the strength and
fervor of its support. the use of unsupporied
progrems. or unsupported features of supported

programa, is s difficult and risky matter, like
driving withoul & map and & spare tire. or even
going intw the Himalayas without gloves. Effec-

tlvely the withdrawal of support is the desth
knall of any big program. such as TS5/360,
oven (hough cuslomers may wanl to go on using
them

Availability of products is in general a
matter of exquisite degree. It's not so much
that you can of can't get » perticular thing.
but that the pricing and availsble contracts at
a given time gxert strong pressure (o put you
where they have chosen within their currently
featured product line. Moreover. extremely
strong hints are always available; the salesman
will tell you what model of their compulers is
likely to bs a dead end, or. on the other hand,
what modal is tikely to offer various options
and progressive dovelopments in the near future.

Some things are hall-availsble. either as
"RPQs" (sn IBM term for special orders--
Raquest Price Quotation). or availabla to
sophisticated customers at IBM's discretion.

With all the degrees of avallability, it is
eusy for IBM to open or close by degrees
varlous avenues in which customers are inter-
ested.

Also. different sizes of computer will or
won't allow given programs or desirable program
features. Many IBM customers heve to gat bigger
computers than thay would otherwise want be-
cause & given program-- for instance. a COBOL
compiler with certain capabiliies-- (s not offersd
by IBM for the smaller machine. Indesd, an
elaborate sizing scheme exists for matching the
machine to the customer-- or, a cynic might say.
assuring that you can't get the program featuras
you ought to be able o get unless you got a
larger compuler than you wanted.

What it boils down to ls that you, the
customer, have fow genuine options, especially
if your firm is already committed to doing cer-
tain things with & computer. And whon [BM
brings out a new computer. the prices and
other intlusnces are exacungly calculated to
make mandsiory the jump they have in mind to
the new model

(This planning of customer transitions
does not alwsys work. When the 370 was intro-
duced, for instance. IBM had in mind that com-
panies with x cortain size of 360 would trade up
to a bigger 370. (n soma Cases users traded
down to a smajler 370, which was able to do the
money. 1o the acuts bother

of 1BM.)

C. Having to do things just the

IBM systems and programs t up to
do things In particular ways To a remsrkable
degres, It Is difficult to use them In ways not
planned or spproved by IBM. and difficult to
u- -yuom- and programa together. Programe

nd i which the casual observer would
-uppo e ought to be compaible. lend not 10 be.
For some reason compaubillty slways lends to
cost extrs. It i1s as though the compatibility of
equipment and programe were planned by 1BM
a8 much as their product lina

Elfectivaly the [BM customer 1ends to be
frequently trapped in 2 cage of restrictions.
whether this cage is intentionally created by
IBM or not. One is reminded of the motto of
T.H. White's anthill in The Once and Future King:

THAT WHICH IS NOT FORBIDDEN 1S COMPULSORY.

The degree to which these restrictions are
manipulated or intentional 15, of course, a matter
of debata.

D. Captive bureaucracies running in place?

Perhaps the most unfortunate thing about
IBM (from an oulsider's paint of view) is that
effectively thelr systems can only be used by
bureaucracies whom they have trained. From
keypunch operator up to installation manager.
all are effectively enslaved to curious complax-
ities that keep changing. The ever-changing
structure of 0S. and its quaint sccess methods.
is just cne oxample. It might even seem to tha
outside obsarver that 1BM's game. lntentional
oF not. is to keep things difficult and Intricately
fluid to retain utter control. In other words,
it is a8 though they fostered a continual turnover
of unnecessary complications to keop a captive
bureaucrecy running in placs. Psopla wha they
have indoctrinsted tend not to buy opponants’
computers. People who are immersed in the
peculisrities of IBM systems. and busy kesping
up with mandstory changes. do not get uppity.
They are too busy. and the investment of thelr
time and effort is 100 high for them to want to
change.,

Anti-IBM cynics say that a lot of the
work invoived xn working with IBN computers
I8 self-genera 1aing Irom the unnecessary
complexities of osmn JCL. TCAM and %0 on.
But of course that csnnot be evaluated here.

PROSPECTS

These remarks should clarify the bleakness
of the prospact for man's future among computers
it IBM's system of control really does work this
way, and If It is going 10 go on doing so. B
Cause it means the future that some of us hopa
for-- the mimple and cesual availability to indi-
viduals of clear and mmple computer systems
with extraneous complications edilad sway-- may
be forectosed 1f they can help it

Lot's all hope. then. that these things
twrn out not to ba really trua

. IBM In its infinite wisdom

hes decresd that this is the wey

we must go.”

Cynical computer
installation menager.
quoted in Compulerworld,
23 Aug 13, p. 4.
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IBM," as everyone kiows, is the trade
mark of the International Business Machines
Corporation, an Immense company centered in
Armonk. N.Y.. but extending to over s hundred
countries and employing well over a quarter of
» million people.

1BM two
and electric typewriters.

To many people. IBM 15 synonymous with
computers. Some of the public. indeed. belleves
them to be the only computer manufacturer,

in cameras and film. there is Kodak. In
sutomobiles, there is General Motors. And in
the computar field there is IBM.

1BM sells some §5 to 70\ of sll tha com-
puters and programs that are sold. In this res-
pect. the balanced near-monopoly, they are like
Kodak and GM.

But there are important differences. Ev-
everybody knows what & camera is. or an auto-
wobile. But to many. if not most. people, a
compuler 18 what 1BM says it is.

The importance of this firm, for good or
11, cannot be overstatad: whose legend is 30
thick, whose stock prices have doubled and re-
doubled, ten Uimes over, to its mulubillion-dollar
@ass; whose seeriing infalibility-- at least. as
seen by outsiders-- have been the stuff of
legend. whose style has proliferatad across the
world, s style which has in a way itself become
synonymous with "computers; " whose name sym-
balizes for many people-- remarkabiy, both
those who love it and those who hate it-- the
New Age.

The rigidity associated in the public mind
with “the computer* may be related in some
desp way (o this organization. As a corparation
they are used o designing systems thst people
have 1o use in their jobs by fiat, and thus there
are few externa) Limitations on the complications
10 our lives that IBM can create.

Many people mistake IBM for "just mnother
big company,” snd here lies the danger. IBM's
position in the world 1s 80 extraordinary, so
carefully possed {ss a result of various anti-
1rust proceedings and precautions) just cutside
of wta) monopaly of & vitally important and all-
penetraling fisld, that much of what they do has
unplicstions for all of us. Ralph Nader's con-
tention that Genersl Motors is 100 powerful to
funcuan
appli
in & position to persuade the public that avery
cAr has 10 have ten wheals and a snowplow

I1BM seems in some ways to have molded compu-
ters in its own Ima nd then persuaded the
world that this is the way they have to be.

But IBM is desply sensitive, in its way,
1o public relations, and has woven sn extensive
systam of political Uss and legends (if not
mythology) which have kept it almost complataly
axempt from the critical attention of concerned
citizens

Thus 1t If necessary here. simply as s
mattar of cavering the field at an introductory
leval, 10 raise some questions wnd criticisms
that occur to psople who are cancerned sbout
1BM. 1BM presumadly will not mind having
thess mattars raised. their public-spirited con-
CeID in 80 many aress assures that when some-
thing s publicly important e the chsracter of
their own powar i cancernad. occaslona
scruting should be walcome

A FINE PROGRESSIVE CORPORATE CITIZEN
AND A WONDERFUL EMPLOYER

1t Is fmportant to note first of all that IBM
is in many respects the very model of a gener-
ous and dutlful corporate citizen. In "commun-
ity relations,” in donations to colloges and uni-
versitien, In ganerous releass of the time of its
employess for charitable and civic undertakings,
it Is almost certainly the most public-spirited
corporation in America. and perhaps on the

face af the earth.

They have besn gonerous about man
publlc interest projects, from Braiile transcrip-
tion to donating photographers and facllitias for
fiims on child development.

The corporation spansors worthwhile cul-
tural events. "Don Quixote" with Rex Harrison
on TV was terrific, Kstherine Hepburn's "Glass
Menagerie” was marvelous.

They treat their small suppliers honorably
and with great solicitude.

IBM's enlightenment and benevolence
toward its employses is perhaps bayond that of
sny company anywhare. They have rigorously
upgraded the position of women and other minor-
ity employees: the opportunities for women may
be greater there than anywhere elss. They have
upgraded repalr of their systems, at any level,
to white-collar status, and tool kits are disguised
as briefcases. This innovation, making a repaiz-
men Into a “fleld enginesr.” is one of the claver-
st public-relations and employment policies ever
instituted .

They are opanhanded to employees who
want to run for office. avidently regsrdless of
platform. In the sixties thare were peace cendi-
dates who worked for IBM. and evidently got
time off for it. More recently, Fran Youngstein,
an 1BM marketing instructor. was a 1973 candi-
date for Mayor of New York on the ticket of the
Free Libertarian Party, opposing all laws against

crimes (e.g. p and odd sex),
as well as Day Care and welfare.

They also rarely fire people. Once you'rs
in. and within certain broad outlines, it's ex-
tremely safe emplayment. For thase who turn
out not to fit in well, they have a tradition of
certaln gentle pressure-practices like moving
you around the country repeatedly at I8M ex-
penss, This encourages leaving, but also ex-
poses the less-wanted employee to a variety of
opportuniues he might not otherwise see. without
the trauma and anxiety of dismissal.

(It is said that there are IBM firings. but
they are rare and formidable. Heywood Gould's
description of an 1BM firing (Corporation Freak
pp. 113-115), for which he does not claim au-
thenticity, is nevertheless bloodcurdling.)

1BM's international manners (in its 115
countries) are likewise praiseworthy. Compared
to the perfidious behavior of some of our other
3 they are

and light and highschool clvics. Sensitive to
the feelings of people abroad. they are said to
operate carefully within arrangements made to
satisfy each country. They train nationals for
real corporate responsibility rather than bringing
in only outside peopls. And they are sensitive
to issues: for instance. they recently refused to
set up an Apartheid computer in South Africa.

ONE THING IS PERFECTLY CLEAR:

IBM has no monopoly on understanding of saphistication.

THEN WHY SUCH A RANGE OF FEELINGS
TOWARD 1BM?

Among computer people. faelings toward
1BM range from worship to furious hate (depan-
ding only in part on whether you work there).

Many, many are of course employed by
1BM, and the devotion with which they embrace
the corporation and its spirit is 8 wonder of th
world .

But the spiritusl community of 1BM extends
further. Upper
Chairmen of Boards snd comptrollers, seem to
have a reverence for IBM that is not of this
world. some amalgamated vislon which entwines
images of eternal stock and dividend growih
with an idealized notion of management afficiency.
Many others use and live with IBM's equipment.
and view IBM as anything from "the grestest
company in the world® to “a fact of life” or even
“a necessary evil." In some places whole colo-
nlos of usars mold themselves in its image. 30
that azound 1BM computers there are many "littls
1BMs.* full of people who imitate the personali-
ties and style of 1BM people. (RCA. before il
computes operation fell o pleces. imitated not
Just the design of IBM’s 360 computer. but a
whole range of ttles and departmentsl names
from out of 1BM. The mincerest form of flattery.)

But outside this pale-- beyond the spiri-
tual community of 1BM-- there sre quite & faw
other computer people. Some simply ignore [BM.
being concerned with their own stuff. Some

Itke {BM but happen 1o bo aisewhers. Others
dislike or hate IBM for a variety of reasons,
business and social. And this smoldering

hatred Is surely far different in character from
anybody's attitude toward Kodak or GM.

While it is not the intent here to do any
&ind of an anu-!BM number. It is neverthaless
necessary to sltempt to round oul Lhe one-sided
picture that is projected outside the computer
world. In what follows there is no room to try
to give a balancad picture. Because IBM can
speak for itself, and does 50 with many voic
it ts more importsnt to indicate hare the kinds
af criticisms which are commonly made of IBM
by sophisticated pecple within the indusiry. wo
thet IBM-worshipers will have some ides of what
bothers people. But of course no atiempt can
be made here w0 judge these matters. this is
just sntonded ss source material for concerned
citizens

THE GOOD NEWs AND BkD News AgouT 1M

First. the good news

They offer many computer pro-
grams for a variety of purposes.

A company or governmental agency
can get immense amounts of "halp"
and "information*” from IBM, which
offers Iree courses, even IBM
people on "released time" to look
over the problems on the premi

IBM offars various kinds of com-
patibility among its systems.

18M squipment Is rugged and
durable. and their repairmen
or “field engineers” struggle
with great diligence and alacrity
to keep 1t running

Now for the bad news.
These programs are not necessarily
set up the way you would want them.
(But If you take the troubls to adwpt
10 them., you'll probably never get
back.)
The programs favor card or
card-like input and. to date, strongly
nd

g a
terminal use by
peopls.
IBM programs ars also notoriously
inefficient. (That way you hsve to use
bigger machines for longer .)

The courses indoctrinate with the IBM
outlook. and the planted people spread
It. Moreover. both mechanisms help
1BM spot the people they can work with
to make a big sale~- and (it is alleged
by some) those who stand in the way.

1t always seems to cost extra.

You may not like the way it runs.

1. SOCIAL ASPECTS OF IBM.

It is parhaps in the social realm, including
its ideclogical character, that a lot of people
are turned off by 18M.

1BM has traditionally been the paternalistic
corporation. (Paternalistic corparations were
some kind of big philosophical issue 1o people

in the fifties. but nobody cares anymore. Anyway,
the rest were perhaps inconsequential compared
to IBM.) Big 1BM towns not only have a Country
Club (no booze) , but a Homestead far the comfort
of important corporate guests. There are drass
codes (although non-white shirts and below-the-
collar hair are now allowed}, and yes. codes

of private behavior {now subduad). These irritate
people with Libertarian concerns. They do nat

bother

y. because

knew what they were getting into.

Generalizations about IBM people obviously
cannot be very strong. Obviously there is gding
1o be immense variauon smong 265.000 people.
half of whoin have college degrees: but of coursa
one of the great truths of sociology is that any
non-random group has tendencies.

More than that in this case. In & way IBM
people are an ethnic group. Impressive indeed
are the general energy and singlemindedneass

of the peaple. galvanized by their certainty that
IBM 15 true. good and right. and that the [BM
way is the way. This righteousness is of course
a big turn-off for a lot of people. Perhaps it
leads in turn to the most-heard slurs about 1BM
people, that they are brainwashed or provincial.

NAJOR IBM CoMPUTERS AT & GlACE

19508 (TUBES)

850 (Decimal)

700 Series
01

702 (decimal) \‘
'

705 (decimsl}

\

704 (36 bits)

e

EARLY 1960s
(TRANSISTORS?)
7070
1820 7074
(decimai
minicomputer)

1400 sories (decimal,
accounting-oriented)
1401, 1410....

)

7040 7090
7044 7094

STRETCH
64 bits)

/
MID-19508 \ /
{(INTEGRATED ¥

CIRCUITS)

1130/1800 Series
(16 bits)

360 Serles
(32-bit
20, 25, 30,

19708
("MEDIUM-SCALE
INTEGRATION®)

Syatem 1
(Variable)

System 7
(10 bits)

370 Serien
125, 135, 145, 155, 185, 158, 195...

—_——

The same slick merkeling could be spplied to any other industry .
But It wouldn't be [BM. Nowhsre slse could the mystery of the subject
Da met and enhenced with so many more mysteries.
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A PERSPECTIVE

Those of us who were around will never
forget the Days of Madness (1968-9). Computer
stocks were booming, and their buyers didn't
know what it was about; but everywhere there
were financial people trying to back new com-
puter companies, and everywhere the smart
computer people who'd missed out on Getting
Theirs were looking for a deal.

Datamation for November 1969 was an inch
thick, there were that many ads for computers
and accessories.

At the Fall Joint Computer Conference that
year in Las Vegas, ! had to cover the highlights
of the exhibits in a hurry, and it took me all
afterncon, much of it practically at a trot. Then,
after closing time, I found out there had been
a whole other building.

It is important to look at how a lot of these
companies were backed, the better to understand
how irrationality bloomed in the system, and
made the collapse of the speculative stocks in
1970 quite inevitable.

A number of companies were started at
the initiative of people who knew what they were
doing and had a clear idea, a new technique or
a good marketing slant. These were in the
minority, I fear.

More common were companies started at
the initiative of somebody who wanted to start
"another X"-- another minicomputer compeny,
another terminal company, expecting the product
somehow to be satisfactory when thrown together
by hired help. Perhaps these people saw com-
puter compenies as something like gold mines,
putting out a P with ir h b
commodity value.

The deal, as some of these Wall St. hangers-
on would explain it, was most intriguing. Their
idea was to create a computer company on low
capital, "bring it public" (get clearance from the
SEC to sell stock publicly), and then make a
killing as the sheep bought it and the price went
up. Then, if you could get a "track record"
based on a few fast sales, the increasing price
of your stock (these are the days of madness,
remember) makes it possible to buy up other
companies and become a conglomerate.

Yes, it's real.
Life imitates art
on Route 46, N.J.
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It was very difficult to talk to these people,
>articularly if you were trying to get support for
a legitimate enterprise built around unusual ideas.
(Everybody wants to be second.) And what's
worse, they tended to have that most reprehen-
sible quality: they wouldn't listen. Did they
want to hear what your idea actuaily was? "I'll
get my technical people to evaluate it and
they send over Joe who once took COBOL. I
finally figured out that such people are impossible
to talk to if you're sincere-- it's a quality they
find unfamiliar and threatening. [ don't think
there's any way a person with a genuine idea
can i with such Wheeler-Dealers;
they just fix you with a piercing glance and say
"Yeah, but are we talking about hardware or
software?" (the two words they know in the
field).

This is all the sadder because the com-
panies that achieve important things in this field,
as far as I can see, are those with-a unifying
idea, carried out unstintingly by the man or
men who believe in it. [ think of Olsen's Digital
Equipment Corporation, Data General, Evans and
Sutherland Computer Corporation, Vector General.
This is not to say that a good idee succeeds
without good management or good breaks: for
instance, Viatron, a firm which was the derling
of the computer high-flying stocks, had a per-
fectly sound idea, if not a deep one: to produce
a video terminal that could be sold for as little
as $100 a month. But they got overextended,
and had manufacturing troubles, and that was
that. (You cen now get a video terminal for
$49 a month, the Hazeltine.) Of course, a lot
of ideas are hard to evaluate. A man named
Ovshinsky, for instance, named a whole new
branch of electronics after himself ("ovonies™),
and claimed it would make integrated circuits
cheaper or better than anybody else's. Scoff,
scoff. Now Ovshinsky has had the last laugh:
what he discovered some now call "amorphous
semiconductor technology," and his circuits are
being used by manufacturers of computer equip-
ment. Another example is one Frank Marchuk,
whose "laser computer” was announced several
years ago but hasn't been seen yet. Many com-
puter people are understandably skeptical.

This is still a field where individuals can
have a profound influence. But the wrong way
to try it is through conventional corporste fin-
ancing. Get your own computer. do it in a
garret, and then talk about ways of getting it
out to the world.

“IT'S A WHEELERI™

BIBLIOGRAPHY

The joker is that if you missed out on all John Brooks, The Go-Go Years. Weybright

this you were much better off. Anyone with a & Talley. $10.
genuine idea is being set up for two fleecings:

the first big one, when they tell you your ideas,
skills and long-term indenture are worth 2%

@f you're lucky) compared to their immense con-
tributions of "business knowhow," and the second,
when you go public ‘end the underwriter gets

vast rakeoffs for his incomparable services. What
is most likely to get lost in all this is any orig-
inel or structured contribution to the world that
the company was intended, in your mind, to
achieve.

In part this is because anyone with tech-
nical knowledge is apparently labelled Silly
Technici in the fi ial y, or Impos-
sible Dreamer; it is entrenched doctrine among
many people there that the man with the original
ides cannot be allowed to control the direction
of the resulting company. In one case known
to me, a man had a besutiful invention (not
electronic) that could have deeply improved
American industry, It was inexpensive, simple
to facture, prof ly i He made
his deal and the company was started, under
his direction. But it was & trick. When the
second installment of financing came due (not
the second round, mind you), the backers
called for a new deal, and he was skewered.
Result: no sales, no effect on the world, no
nothing to speak of.
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For the most part, big computers have
always heen rented or lessed, rather than
bought outright. There are varicus reasons for
this. From the customer's point of view. it
makes the whole thing tax-deductible without
amortization problems, and means that it's poa-
sible to change pari of the package-- the model
of computer of the accessories-- more easily.
And big smounts of money don't have fo be
shelled out at once.

From the manufacturer's point of view (and
of course we are speaking mostly of IBM), It s
advaniageous to work the leasing game for
aeveral resscns. Cesh inflow in steady.

is in

with the customer, and has his ear for changes
and improvements costing more. Competitors
are al a disadvantage because the immense
capital base needed to get into the selling-and-
leasing geme makes competitition impossible.

The

Basically, leasing really may be thought
of as having two parts: the sale of the computer,
and banking = loan on it; essentially the lense
payments are installmenl payments. and the real
profits come after the customor hes effectively
paid the real purchase prive and is still forking
over.

Many firms other than IBM prefer to sell
their computers outright. Minicomputers are
elmost always sold rather than rented. However,
for those who belleve in renting or leasing. the
s0-called "leasing firms" have appeared. effrc-
tively performing & banking function. They buy
the computer, you rent or leasc it from them,
and they make the money you would've saved
if you'd bought.

IBM, now required to sell its computers
25 well a3 lease them, keeps making changes
in its systems which cynics think are done partly
to scare companies away (rom leasing. since
if you've bought the computer you can't catch up.
(Lorge computers bought from companies thet
Mke o sell them, such as DEC and CDC, do not
seem to have this probiem.)

uit o, MANTENANCE

A practical probles of immense importance is "maintenance,"
meaning repair and upkeep af computers and their accessories.

Lots of guys in Boston snd L.A. are having fun making computers,
but here you are stuck in Squeedunk and it doesn’t work anymore.

Trying to find people who will fix these things on & stable
basis is a great problem.

You can sign & "maintenance Contract® with the manufacturer,
which is sort of like breakdown insurance: whatever happens
he'll fix. Eventually. If you own equipment from different
manufacturers, though, it's worse: each manufacturer will only
contract to fix his own equipment. (And remember, interfaces
have to be maintained too.}

This is the biggest point in favor of IBK. Their maintenance is
superb. .

There's alec something called third-party maintenance: companies
who'11 contract to keap all your hardware working. RCA and
Raytheon are into that.

‘THE SEVEN DWARVES AND THEIR FRIENDS

The computer companics are often
called "Snow White and the Seven Dwarves,”
even though the seven keep changing. Here
are some main ones beside 1BM. | hope |
haven't left anyone out.
Requiescant in Pace:

General Electric

(s0ld out to Honeywell)
RCA (sold out to Univac)
Philco
General Foods

& others beyond recollection.

Sperry Rend Univac

Honeywell

Burroughs

Contrel Data Corporation (CDC)

Nstionsl Cash Register (NCR)

Digital Equipment Corporation (DEC)

Xerox Data Systems (XDS: formerly
Sclentific Data Systems (SDS))

Hewlett-Packard (HP)

Data General

Interdat .

Varian Data Machines

Lockheed

c

g

ux.nd_r:\‘u FoRTRAR P

‘;"'4';!{5{ )
"

SOFTWARE

Computer prograns. or "sofware,” used
10 come free with the computer.  But IBM turned
around end "urbundled.” meaning you had to
buy it separately, and lhere has been some fol-
lowing of this cxample. However, for users who
are buying a computer with some canned program
for a particular purpose, prices are obviously
for the whole package: it's people who use the
same compuler for a lot of different things that
have to pay for individual programs.

There are many smell software companies.
For the cost of 8 letterhesd anyone can stert on
the question is whether he has anything special
10 sell. Some people whomp up programs on
their own which turn out tv be quite useful.
(For instance, one Benjamin Pitman offers a
megnificent progrem in Foriran to generate tex-
tual garbage. It's so good it can be used o
expand proposals by hundreds of pages. He
calls it Simplified Integrated Modular Prose (SINP)
and 1t sells for $10. His address is Computer
Center, University of Georgia, Athens GA 30602%)

Obviously. to create big systems for intri-
cate management purposes requires a great deal
more effort. Traditionslly these are done by

vast programmer feamis working in COBOL or

the like. constantly fighting with monitor programs
and chewing up millions of dollars. However,

the new Quickie Languages (three shown pp. [-25)
may offer great simplification of such programming
tusks.

Programs are protected by copyright
that's the only way there can be a software in-
dusiry at all-- but since there has becn no
court litigation in the field, nobody knows what
the law really is or whet it covers. Everybody
agrees that traditional copyright preccdent covers
a lol of ground-- "derivative works® definitely
violate copyright, even study guides to textbooks--
-~ but no one knows how far this goes.

Same for patents. The Patent Office has
granted program patents, notably the one on
the sorting program of Applied Dats Research,
Inc., but The Patent Office has a profound dis-
tuste for this potential extensfon of its duties,
und fs telling everyone that programs arcn't
patentable, even though they clearly fall within
its mandate 85 unique. original precesses.

People who only reud the headlines thirk
thal the Supreme Court struck down the patent-
ability of programs. No such thing.

In this light the patents that the University
of Utah has gotten on the halflone image synthesis
programs of Warnock and Wylie and Romney (see
p. ) are of considersble interest. These
petents use the "software-as-hardware” ruse: the
program is described in detail as taking place in
a fictitious machine shown in many delailed draw-
ings whose nebulous character is not readily
seen by the uninitisled: events vaguely taking
place in " P
have been neatly foisted on the Patent Office as
detailed technical disclosure. [t's a great game.
The idea is that the claims ere 80 drawn as to
cover not just the fictitious machine, but sny
program that should happen (o work the same
way. But such approaches, though common to
previous. petent practices. have not yet been
ltigated in this field.
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USED COMPUTERS

While in principis there would seem to be
every advantage in buying used computerx, there
are certain drawbacks, Service i lhe main one:
the manufacturer ia not very helpful about fixing
discontinued machines, and you may have to know
how to do it yourself. Even with machinea still
available, you may have trouble getting onto a
service contract from the manufacturer, since

It "may have been misireated.” (American Used
Computer, in Boston, will usually guarantee

that its merchandise will be accepted back into
manufacturer's contract service.) A finsl draw-
back is price: a popular machine may cost as
much used as new, since they're saving you the
waiting period.

1's Kind of unfortunate: otherwise usable
muchines get wasted. (But here's waste for

you: certain well-known lsborstories, owned by

= profit-making monopoly. smash their used com-
puters If nobody wants them within ihe lab,

They claim they can't resell them becsuyse they
would then be "competing™ with the manufacturers.
1 wish the conservstionists would get on that one.)

(Notes from all over: it seems that all the
surviving numbers of the Phileo computer. a nice
machine but very much discontinued, have ei-

ther gone fo the state of Israel or to Pratt Insti-

tute in Brooklyn. When 1 spoke at Pratt they
showed me their Philco machines, chugging heal-
thily, and said they hed (I think) some four more
Philcos in crates, donated by their original owners.)

ANNOUNCEMENTS

An eccentric aspect of the computer field
is the Announcement, the stztement by a company
(or even individual) that he is planning to make
or sell a certain computer or program. Some
very odd things happen with announcements in
this field. (None of this is unique to computer-
dom, but it goes to unusual extremes here.)

Under our system it is permissible for any
person or firm to announce that he will make or
sell sny particular thing. and even if he's lyiny
through his teeth, it's not ordinarily considered
fruud unless money changes hands. Talk is
cheap. Thus it is comnion prictice in Amcrican
industry for people to say that they will soon
be selling hundred-mile-an-hour automobiles,
taploca-powered rocketships. antigravity belts.

Okay. In the computcr world the same
thing happens. The strategy dcpends on the
announcer's merket position.  The lillle guys

are often bluffing wistfully, hoping someone will
get interested enough lo put up the money to
finish the project, or the like; the big companies
are often "tusting the water,” looking o see
whether there sre potentisl customers for what
they hsven't even attempted 1o develop. Announce-
ments by big companies also have strategic value:
if they snncunce somcthing a smalier guy has
slready anncunced, they may cut him off at the
pass, even though they have no intention of
delivering. That's just one example. The anal
ysis of IBM's announcements is a parlor gsme
in the fleld. 1t has been alleged, for instance,
that IBM announced its 360 computer long befcre
it wax ready to cut off incursions on its cus-
tomers by other firms; Control Data. in a recent
suit, alleged that the Model 90 numbers of the
360 were announced, and then developed, simply
to destroy Control Dsts and its own big fast
mcchines. These arc just examples.

In other words, caveat auditor.

Datsmation ran seversl good arlicles on
buying computer stuff in its Septem-
ber, 15, 1970 issue.

"Software Buying" by Howard
Bromberg (35-40) and "Contract
Caveats” by Hobert P. Bigelow (41-
44) are very helpful warnings sbout
not getting burned.

Another, "Project Management
Gumes,” by Werner W. Leutert (24-
34) is an ebsolutely brilliant. blood-
curdling strategic analysis of the
ploys and dangers involved in buy-
ing and selling very expensive things,
such a8 computers snd software.
ANYONE INVOLVED IN COMPUTER
MANAGEMENT SHOULD READ THIS
MACHIAVELLIAN PIECE WITH THE
GREATEST CARE. Anyone interes-
ted in the theory of showdown and
negotiation can resd it with & differ-
ent slant.
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SurRNIAL oF THE FiTTEST

One of the stranger projects of the sixties was a game
played by the most illustrious programmers at a well-known
place of research; the place cannot be named here, nor
the true name of the project, because funds were obtained
through sober channels, and those who approved were
unaware of the true nature of the project, a game we shall
call SURFIT ("SURvival of the FiTtest".) Every day after
lunch the guys would solemnly deliver their programs and
see who won. It was a sort of analogy to biological evolution.
The programs would attack each other, and the survivors
would multiply until only one was left.

It worked like this. Core memory was divided up
into "pens," one for each programmer, plus an area for
the monitor.

dakiw y// akiuul\///
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Each program, or "animal," could be loaded anywhere

in its pen. The other programs knew the size of the pen
but not where the animal was in it. Under supervision

of the special monitor, the animals could by turns bite
into the other pens, meaning that the contents of core at
several consecutive locations in the other pen was brought
back, and changed to zero in its original pen.

Your animal could then "digest"-- that is, analyze--
the contents bitten. Then the other animal got his turn.
If he was still alive-- that is, if the program could still
function-- it could stay in play; otherwise the animal who
had bitten it to death could multiply itself into the other
pen.

The winner was the guy whose animal occupied all
pens at the end of the run. If he won several times in a
row he had to reveal how his program worked.

As the game went on, more and more sophistication
was poured into the analytic routines, whereby the animal
analyzed the program that was its victim; so the programmer
could attack better next time. The programs got bigger
and bigger.

Finally the game came to a close. A creature emerged
who could not be beaten. The programmer had reinvented
the germ. His winning creature was all teeth, with no
diagnostic routines; and the first thing it did was multiply
::e;‘fag‘e":‘:vi:::eﬂe;ti‘r::y_ °ft’;s ow: pent;ltatssurf?g "“l’; When word got around that this nude was in a public file on the
o matts ght just have been bitten, it wou! time-sharing system, my office-mates scrambled to get printouts of her.

. The cleverest, though, had a deck punched. As he predicted, she was
thrown off by the systems people within an hour or so-- leaving the other
OTHEE. v . N guys .wuh their printouts, but he had the deck. Now he can put her
kK Mk NWN”‘IG’ GERM back in the computer any time, but they can't.
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Twitting a program within its own premises

is a jolly aspect of computer fun. This game of
three-dimensional tic-tac-toe was played with a
program running on a minicomputer at the Spring
Joint, 1968. CAUTION-- ADULTS ONLY.

While this example may offend some people,

it vividly shows how programs may be toyed with
-- in this case, by the mischievous sign-on--

to make them behave humorously .

YOU MAY TERNINATE THE FOLLOVING PRINTOUT
e

AT ANY TIME BY PRESSING THE *BAEAX® KEY.
™o 1H0

-
a2

333

WACHINE WOVES TO 323

WIS TRY MOTHER--MACHING WOVES TO 421
TOU WIN AS FOLLONS 431

FIMAL POSITI0MS

COMGRATULAT 10KS roTiR

PLIASE PRINT TOUR NANE [N THEEC PARTS SKPARATED BY SLARKS.
PLEASC PRINT YOUR NAME IW THRTE PARTS SEPARATID RY BLARKS.

REARPLLE MR. JOMN JACKION
CXANPLEC MR JOWH JACKION

00 YOU WANT INSTRUCTIONSTRO-

DO YOU WAWT TO MOVE FIRSTIYES

MICE TAY MOTHER--WACHINE MOVES TO 322
WICE TRY MOTMER--MWACAINE NOVES TO 133

Your MOVETIal

MARCTR. OTHER FICIKIR

ML T . HOTHER FUCKER

NN MO THERIUCHE
THANK YOU, MOTHER -
PLEASE TYPE 'YTS®
MACKINE WOVES TO 111
Tour wovErall
MACHIN HOVES T 414
MACHINE WOVES TO 114
YOUR MOVE?4dl
WACHINE MOVES TO 448
Your wove?

34
MACHINE MOVES TO R22
You mover

YOR wovE?

Youm movE?

Reox

OGRAKE OGN PLAT AMOTMER GANC

WOULD YO LKL AMOTHIR CAMC M. FUCKER?Y

YOU CAN InY SOME OTHEM PR
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ComruTeR

fun AN IScHieF

All kinds of dumb jokes and cartoons circulate among
the public about computers. Then our friends regale us
computerfolk with these jokes and cartoons. and because
we don't lsugh they say we have no sense of humor.

Oh we do, we do. But what we laugh at ie rather
more complicated, and relates to what we think of as the
real structure of things.

Sore of the best humor in the field is run in Datamation;
an anthology called Faith, Hope and Parity reran a Tot of
their best pieces from the early sixties. Classic was the
Kludge series. e romp describing various activities and
products of the Kludge Komputer Korporation, whose foibles
distilled many of the more idiotic things that have been
done in the field. ("Kludge," pronounced "klooj," is a
s term for a ridi machine.) Datamation's
i It} in a px but extremely
funny serial that ran in '72 called Also Sprach von Neumann,
which in i end elliptical described
the author's edventures at the "airship foundry" and other
confused companies that had him doing one preposterous
thing with computers after another.

CoMPUTER PRENKS

Pranks are an important branch of humor in the fieid.
Here are some that will give you a sense of it.

ZAP THE 94

One of the meaner pranks was a program that ran
omr the old 7094, It could fit on one card (in binary), and
put the computer in an inescapsble loop. Unfortunately
the usual "STOP" button was disabled by this program.

80 to stop the program one would eventually have to pull
the big emergency button. This burnt out all the main
registers.

TIMES 8QUARE LIGHTS

One of the weirder prog was the op: r
upper somebody wrote for the 7094. It was a big program,
and what it did was DISPLAY ALPHABETICAL MESSAGES
ON THE CONSOLE LIGHTS, sliding past like the news in
Times Square. You put in this program and followed it
with the message; the computer's console board wouid light
up and the news would go by. Since the lights usually
blink in uninteresting patterns, this was very startling.

This program wes extremely complex. Since the
94 displayed the contents of all main registers and trap,
arithmetic and overflow lights, it was necessary to do very

weird things in the program to turn these lights on and
off at the right times.

THE TIME-WASTER

In one company, for some reason, it was arranged
that large and long-running programs had priority over
short quick ones. Very well: someone wrote a counterattack
program octuping several boxes of punch cards, to which
you added the short program you really wanted run, and
& card specifying how long you wanted the first part of
the program to grind before your real one actually started.

This would blink lights and spin tapes impressively
and lengthen the run of your program to whatever you wanted.

BOMBING THE TIME-SHARE

One of the classic bad-boy pranks is to bomb time-
sharing systems-- that is, foul them up and bring them to
& halt. Many programmers have done this; one has told
me it's a wonderful way to get rid of your aggressions.

Of course. it can damage other people's work (especially
if disks are bombed); and it always gels the system program-
mers hopping mad, becsuse it means you've defled their
suthority and maybe found a hole they don't know about.

Here are a coupls of examoles.

1. THE PHANTOM STRIKES

The way this story is told. one of the time-sharing
systems at MIT would go down at completely mysterious
times, with all of core end disk being wiped out, and
the lineprinter printing out THE PHANTOM STRIKES.

For a long time the guilty program couid not be
found. Finally it was discovered that the bomb was
hidden in an old and venerable statistics program
previ y i to be relisble. "The
reason the phantom didn't always strike was thst the
Bomb part queried the system clock and made a pseudo-
random decision whether to bomb the system depending
on the instantaneous setting of the clock. This is why
it took so long to discover; the program usually bided
its time and behaved properly.

Apparently this was the revenge of a disgruntled
programmer, long since departed. Not only that, but
his revenge was thorough: the Bomb part of the program
was totally knit'ed into the rest of it, it was a very
important program that had to be run a lot with different
dats, end no documentation existed, making it for
practical purposes impossible to change.

The final solution, so the story goes, was this:
whenever the rowdy program had to be run, the rest
of the machine was cleared or put on protect, so it ran
and had its fits in majestic solitude.

2. RHBOMB

The time-share at the Labs, never mind which
Labs, kept going down. Mischiel was suspected. Mis-
chief was verified: a program cslled RHBOMB, sub-
mitted by a certain programmer with the initials R.H.,
was responsible, and turned out always to be present
when the terminals printed TSS HAS GONE DOWN. It
wasg verified by the systems pcople that the program
celled RHBOMB was in fact a Bomb program, with no
other purpose than to take down the time-sharing system.

R.H. was spoken to sternly and it did not hap-
pen again.

However, some months later a snoopy systems
programmer noted that a file called RHBOMS had been
stored on disk. Rather than have R.H. scalped pre-
maturely. he thought he would check the contents.

He sat down at the terminal and typed in the com-
meand, PRINT RHBOMB. But before he could see its
contents, the terminal typed instead

TSS HAS GONE DOWN

But this was incredible! A program so virulent that
if you just tried to read its contents, without running
it, it still bombed the system! The systems man
rushed from the room to see what had gone wrong.

He did so prematurely. The contents of the
new file RHBOMB were simply

TSS HAS GONE DOWN

followed by thousands of null codes, which were sil-
ently being fed to the Teletype, 10 per second, pre-
venting it from signalling that it was ready for the
next thing.

(rltES

Games with computer programs are universally enjoyed
in the computer community . Wherever there are graphic
displays there is usually a veraion of the game Spacewar .
(see Steward Brand's Spacewar piece in Rolling Stone,

1 e. . like many other computer-
based games, is played between pecple, using the computer
as an animated board which cen work out the results of
complex rules.

Some installations have computer games you can play
sgeinst; you are effectively "playing agsinst the house,"”
trying to outfox a progrem. This is rarely easy. A variety
of techniques, hidden from you, can be used.

When "a computer” plays & game, actuslly somebody's
program is carrying out s set of rules that the programmer
has laid out in advance. The program has a natural edge:
it can check a much longer series of possibilitles in looking
for the best move (sccording to the criteris in the program).

There {8 & more pp : the

can be programmed to test for the best strategy in a game.
This {s much more and is y

an example of "artificial intelligence” (see "The God-Builders,"
elsewhaere in this book) .

(ONMRY'S GAME OF [1FE

A Grand Fed among computerfolk in the last couple
of years has been the geme of "Life,” invented by John
Horton Conway .

The rules appeared in the Scientific American in
October 1970, in Martin Gardner's games column, and the
whole country went wild. Gardner was swamped with
results (many published in Feb. 71); after a couple more
issues Garduer washed his hands of it, and it goes on
in its own magazine.

The game is a strange model of evolution, natural
selection, quentum mechanics or pretty much whatever
else you want to see tn it. Part of its initial fascination
was that Conway didn't know its long-term outcomes, and
held a contest (eventually won by a group from MIT) .

The rules are deceptively simple: suppose you have
& big checkerboard. Each cell has eight neighbors: the
cells next to it up, down and diagonally .

Time flows in the game by "generations.” The pattern
on the board in each generation determines the pattern
on the board in the next generation. The game part simply
consists of trying cut new patterns and seeing what things
result in the generations after it. Each cell is either GCCUPIED
or EMPTY . A cell becomes occupied (or "is born") if exactly
three of its neighbors were full in the previous generation.
A cell stays occupied if either two or three of its neighbors
were ied in the pr ion. All other cells
become empty ("die").

These rules have the following general effect: patterns
you make will change, repeat, grow, disappear in wild
combinations. Some patterns move across the screen in
succeeding generations ("gliders"). Other patterns pulsate
strangely and eject gliders repetitively (glider guns).

Some patterns crash together in ways that produce moving
glider guns. Weird.

While the game of Life, as you can see {rom the rules,
has nothing to do with computers intrinsically . obviously
computers are the only way to try out complex patterns
in a reasonable length of time.
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NON-OBVIOUS RESULTS QOF SOME SIMPLE PATTERNS:

some die, one blinks back and forth, others become stable.
(Conway's Game of Life programmed for PLATO by Danny Sleator.)
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