EADY OR not, computers are
coming to the people.

That's good news, maybe the
best since psychedelics. It's
way off the track of the “Computers—
Threat or Menace”" school of liberal
criticism but surprisingly in line with
the romantic fantasies of the forefath-
ers of the science such as Norbert
Wiener, Warren McCulloch, J.C.R.
Licklider, John von Neumann and
Vannevar Bush.

The trend owes its health to an odd
array of influences: The youthful fervor
and firm dis-Establishmentarianism of
the freaks who design computer science;
an astonishingly enlightened rescarch
program from the very top of the De-
fense Department; an unexpected mar-
ket-flanking movement by the manu-
facturers of small calculating machines,
and an irrepressible midnight phenom-
enon known as Spacewar

Reliably, at any nighttime moment
(i.e. . non-business hours) in North
America hundreds of computer tech-
nicians arc effectively out of their
bodies, locked in life-or-death space
combat computer-projected onto cath-
ode ray tube display screens, for hours
at a time, ruining their eyes, numbing
their fingers in frenzied mashing of
control buttons, joyously slaying their
friends and wasting their employers’
valuable computer time. Something
basic is going on.

Rudimentary Spacewar consists of
two humans, two sets of control but-
tons or joysticks, one TV-like display
and onc computer. Two spaceships are
displayed im motion_gn the screen, con-
trollable for thrust, yaw, pitch and the
firing of torpedoes. Whenever a space-
ship and torpedo meet, they disappear
in an attractive explosion. That's the
original version invented in 1962 at
MIT by Steve Russell. (More on him
ina mumcn%

October, 1972, 8 PM, at Stanford’s
Artificial Intelligence (Al) Laboratory,
moonlit and remote in the foothills
above Palo Alto, California. Two
dozen of us arc jammed in a semi-
dark console room just off the main
hall containing Al's PDP-10 computer
Al's Head System Programmer and
most avid Spacewar nut, Ralph Gor-
ing, faces a display screen which says
only:

Tuis CONSOLE AVAILABLE.

He logs in on the keyboard with his
initials: Click clickclickclick click.

L1, Rec

CSD FauL PioNic.

AM IN FLOOD PARK .
He interrupts further announcements,
including one about the “First Inter-
galactic Spacewar Olymplct at 8 PM,
with: Click (“run™) clickclickclick
(“Space War Ralph™) click (“do it™)
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WELCOME TO SPACEW AR

How MANY sHIPS? MaxiMuMm IS §

Stewar: Brand, 33, is a graduate of
Stanford (biology).From 1968 10 1971 he
edited the Whole Earth Caialog.
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w.S(Fmphyen.Thnuhlh
familiarization battles in the
pacewar Olympics, initiated by me

Mw«d(hu&prim)bylab’

ING STONE. Friends, 1 won't be abie to

plain every p hnical term
that comes by. Fortunately you don't
need them to get the gist of what's
happening.)

KEYBOARD BUTTONS?

LAR). Tyre Y or N.
“Yes.” Click: Y

THE STANDARD GAME IS:

| CONSOLE, 2 TORPEDO TUBES, (NORM-

AL) SCORING, NO PARTIAL DAMAGE,

NO HYPERSPACE, KILLER SUN. SHIPS

START IN STANDARD  POSITIONS.

Type Y TO GET A STANDARD GAME.
Ralph wants other features. “No.”
Click: N

HOW MANY SPACE MINES DO YOU

WANT?

CHOOSE FROM ZERO TO 4

Chck: 4

PARTIAL DAMAGE?
Click: N

DiSPLAY SCORES?
Chek: Y

Two TORPEDO TUBES?
Click: Y

HYPERSPACE?
Click: N

RANDOM STARTING POSITIONS?
Chck: Y

Immediately the screen goes dark
and then displays: Five different space-
ships, each with a dot indicating tor-
pedo tubes are loaded, five scores,
each at zero, a convincing starfield,
and four space mines orbiting around a
central sun, toward which the
ships are starting to fall at a correctly
accelerating rate.

Players scize the five scu of control
b find their
on the screen, and sunlﬂuneouﬂy turn
and fire toward any nearby still-help-
less spaceships, hit the thrust button
to initiate orbit before being slurped by
the killer sun, and evade or shoot down
any incoming enemy torpedocs or or-
biting mines. After two torpedoes are

(ELse mBGU-

fired, cach ship has a threesecond §

unarmed “reloading™ time. Fired tor-
pedoes last nine seconds and then dis-
appear

As kills arc made the scores start to
change. +1 for a successful kHl, | for
being killed, +1 for being lone Survivor
of a battle. Ptrwnalilies be; to es-
tablish th Ives in the
spaceships: The pilot of the ship allcd
Pointy Fins is a dead shot but panics
easily in cross firc. Roundback tries to
avoid ecarly ducling and routinely fires

two torpedoes “around the universe”
(off the screen, so they reappear lethal-
ly unexpected from the opposite side).
Birdie drives for the sun and a fast
orbit, has excellent agility in scnsing
and facing toward hazard. Funny Fins
shouts a lot, singling out individual
opponents. Flatback is silent and main-
tains an uncanny ficld-sense of the

Falling into orbit around the
central point, *Birdie,” at lower
left, defeats ‘Funny Fins' in single
combat; then attempis flank attack
on ‘Pointy Fins’ (upper right) who
has caught ‘Roundback’ napping &
outfought ‘Flatback’ head to head.
As kills are made the displayed
numbers keep score.
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girlfriends, a hallway-long banner
SoLving Topay's ProsLems Tomom-
Row, and signs on every door in Tol-
kien's clvish Feanorian script —the di-
rector’s office is Imladris, the coffec
room The Prancing Pany, the comput-
er room Mordor. There's a lot of hair
on those technicians, and nobody
scems to be telling them wheresto
scurry.
The games prognu A tape recorder
kinu on the first round of Team
i four ships twisting, con-
m endmg. exploding:
Whac am I? Where am I Click

Agh! Clickelickdlick clickclick

Glitch. Clickclick

OK, I won't shoot. Clickclickclick

Good work Tovar. Revenge. Click-
Cease fire. Click clickclick.

Ohhhhhh NO! You killed me, Tovar.

I'm sorry. Clickelickclick

Being partners means never having
to say you're sorry. Clickclickclick

Get him! Get the mother! Clickclick-
dlickclickclick

Sacrifice. Clickclick click

Lemme get in orbit. Clickclick

Way 1o dodge. Click clickclickclick

Awshit

Get 1ough now. Clickclickclick

The other guy was out of torps. |
knew it and waited 1ill | got a good
shot. Clickclick

A beawut. O lord. Clickclickclick

I shot him but then 1 slurped. Click-

0Oovoo!

We win! Tovar and Rem!

Correct. Tovar and Rem won the

“Team Competition (Rem is how Rob-

ert E. Maas is known to the computer
and thence to his friends). Bruce Baum-
gart, who by day builds sensing intel-

ligence into- a robot vehicle, won the *

Free-For-All with a powerhouse per-
formance. And slim Tovar took the
Singles. 2, 1ge
Mecanwhile,
.Annic, was tugged all over the lab to
secc the hand-cye Hig, the number half-
tone printer, various spectacular geo-

your photographer: ¥
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Baumgart, winner of the Five-Man
Free-For-All at the First Intergalactic
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metric display hacks, p music
programs, the color video image maker
. . . Four intense hours, much frenzy
and skilled concerted action, a 1S-ring
circus in ten different directions, the
' most bzz-bzz-busy scene I've been
around since Merry Prankster Acid
Tests . . . and really it’s just a normal
night at the Al Project, at any suitably
hairy computer research project.
Something basic . . .

These are heads, most of them. Half
or more of computer science is heads.
But that's not it. The rest of the coun-
terculture is laid low and back these
days, showing none of this kind of
zeal. What, then?

The Backers

I'm guessing that Alan Kay at Xerox
Research Center (more on them short-
ly) has a line on it, defining the stand-
ard Computer Bum:

“About as straight as you'd expect
hotrodders to look. It's that kind of
fanaticism. A true hacker is not a
group person. He's a person who loves
to stay up all night, he and the machine
' in a love-hate relationship . . . They're

kids who tended to be brilliant but not
very interested in conventional godls.
And puting is just a fabul place
for that, because it's a place where you
don't have to be a Ph.D. or anything
clse. It’s a place where you can still be
an artisan. People are willing to pay
you if you're any good at all, and you

have plenty of time for screwing
around.”

The hackers are the technicians of
this science—“It's a tefrm of derision

and also the ultimfite compliment.”
They are the ones who translate huma
demands into code that the machines
can understand and act on. They are
legion. Fanatics with a potent new toy.
A mobile nevh(ound elite, with its own

and ch its
ovm legends and humor. Those mag-
nificent men with their fiying ma-.
chines, scouting a leading edge of tech-

Annse Leibor

Al and of the hackers is a posted print-

ontoltheileo(Al‘nymmm.
some 250 ilabl

Lo t . . . but pervasive. Alan

S ing: Hand Eye i Go

nology which has an odd to it;
outlaw country, where rules are not
decreg or routine so much as the stark-
M| cr demands of what's possible.

A yo:ﬂ science travels where the
young. it. The wiser computer re-
scarch directors have learned that not

eye project, in which the computer is
learning to see and visually correct its
mbotfmou_.'l‘heu’n'odoylym-

courage 40 interact in a game
with the machine.” reseasch.
Anothe dow on the i of P

Game .. : DPY Hack Broom Bnl.ntmg
Compm-uon Portion of Soup .
Rzmlm Selected AP News SIOM

Display Hack . .. Mad Doctor .
Nﬂv WEdllor...FomawCooht
Program . . . Another Display Hack . . .

Kalah Game . . . Oh ‘Where, Oh Where
Has My Litle Job Gone . . . P id

Kay: “The game of Spacewar blossoms
spontancously wherever there is a
mphu display connected to a com-

puter.
The ﬁm oppomlmty was Il dr
f T

(Mm Electrical En;mecnng Depnr(~
ment back in 1961-1962. The carliest

A distinction exists between low-
renludhgh—renl computertuumh.

r, Digital Eqmpmcm

Smupolon\ymn‘mn.hmm
it's the most sophisticated analysis.of

hutthennvujunbdsmmw )
all night. -
. “We had this brandseewPDP-1,"

S;mknudlmlh.‘ltmxheﬁm

nvefotmumgAudn'ujunmuq
lhae.hhndlconmktypewmudnl/
worked right, which was rare, and.a
paper tape reader and a cathode ray
tube display. [There had been CRT
displays before, but primarily in the
Air ense System.] Somebody had
some little pattern-gencrating pro-
grams which made interesting patterns
like a kaleidoscope. Not a very good
demonstration.  Here was this display
that could do all sorts of good things!
So we started talking about it, figuring
what would be i ing displays.
We decided that probably you oould
make a two-di
mnnflhmg,lnddecﬂedlhalumnlly
the obvious thing to do’ was space-
ships.”
Na! ?
- “l had just finished reading ‘Doc’
Smith's, Lensman series. He was some
sort of scientist but he wrote this really *
dashing brand of science fiction. The
details were very good and it had an
excellent pace. His heroes had a strong
tendency to get pursued by the vil-
lain across the galaxy and have to in-
verit their way out of their problem
while they were being pursued. That
sort of action; was the thing that sug-
gested Spacewar. Heh.dmv:ry
glowing - descriptions of spaceship en-
counters and space fleet mancuvers.”
“Doc” Smith:
“The_Boise lcaped upon the Nevian,
cvery weapon aflame. But, as Costigan
had expected, Nerado's vessel was
completely ready for any emergency.
And, unlike her sister-ship, she was
manned by scientists well-versed in the
fundamental theory of the weapons
with which they fought. Beams, rods

o

Corponuonx PDP-1, was
the kludge room with a cathode ny
tube display hooked on. (“Kludge™—
any lash-up, often involving chewing
gum, paper clips, scotch tape; it works
if no one trips over a wire; unadapt-
able; a working mess.) There it was
that Steve Russell and his fellow hack-
ers Alan Kotok, Peter Samson and Dan
Edwards introduced Spacewar to the
world

poup(hchn)nddmeuthpoup
Thcdmm:uon blurs often. Les Ear-

1 phoned Russell at the sprawling
oldflbncmlllnhhywd. Massa-
chusetts, where Digital - Equipment
Cotponnonmuhnnrulhem
i and ion com-

!
§
3

Steve Russell: “By picking a world
which people weren’t familiar with, we

;n'nnoalhenntzt Russell current-
!yua’ arch lotl.hﬂn ‘;'_,ou

mmmwﬁlw
nature. Back in 1962 he was a hacker,
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had to do to get it to b¢ a really good
game. By changing the parameters you
could change it anywhere from essen-
tially just random, where it was pure
luck, to something where skill and ex-
perience counted: above everything
else. The normal choice is somewhere
between those
an cxperienced player can beat an
amateur for maybe 20 to 50 games and
then the amateur begins to win a little.”

The pnde of any hacker with a new
program is its “features.” Fresh forms
of Spacewar with cxotic new f
proliferated. As Russell explaifis it,
everything at MIT had priority over
Spacewar, but'it was an educational
computer after~ all. and developing
new programs (of Spacewar) was edu-
cational, and then those programs
needed testing . The initial game of
simply two spaceships and their torpe-
does didn't last long

Gravity was introduced. Then Peter
Samson wrote in the starfield with a
program called “Expensive Planctan-
um” (MIT's first text display had been
called “Expensive Typewriter™). Rus-
sell “Hawving a background was im-
portant to give some 1dea of range and
so on Our Spacewar did not have
gravity affecung the torpedoes our
explanation was that they were photon
bombs and that they weren't affected
by gravity  Subsequent versions  on
newer computers have got enough com-
pute time so that they can afford 1o use
gravity for the torpedoes. and that
makes 1t @ more interesting game

And then there camc a starthng
development called Hyperspace when
your situation got desperate you could
push both turn buttons at once and go
into hyperspace disappear from the
screen for a few seconds and then re-
appear at a random new position
maybe

“Hyperspace was in within a month
or s0.” says Russell “It's a httle con-
troversial. Some people deplore 11, and
i's fairly common to play games with-
out 1t It was of course vital to putin
problems with hyperspace You know,
when you come back into normal space
from hyperspace, therc 1s imually a
small cnergy-well which looks amaz-
mgly hike a star, if a torpedo 1s shot
into that energy well. lo and behold the
ship blows up. Theresis also a certain
probability of blowing up as you final-
ly break out of hyperspace. Our ex-
planation was that these were the
Mark One hyperficld generators and
they hadn’t done really a thorough job
of testing them — they had rushed them
into the fleet. And unfortunately the
energies that were being dissipated in
the generators at breakout were just
barely what they could handle. So the
probability of the generator flying apart
and completely killing the spaceship
was noticeable on the first couple of
uses, and after four uses it was only an
even chance of surviving hyperspace.
So 1t was something that you could use
but it wasn't something that you want-
ed to use.”

“Doc™ Smith
“Twenty-odd years before, when the
then Dauntless and her crew were
thrown out of a hyper-spatial tube and
mnto that highly enigmatic Nth space,
LaVerne Thorndyke had been Chief
Technician. Mentor of Arisia found
them. and put into the mind of Sir
Austin Cardynge. mathematician extra-
ordinary, the knowledgg, of how to find
the way back to normal space. Thorn-
dyke. working under nerve-shattering
difficultics. had been in charge of build-
ing the machines which were to enable
the vessel to return to her home space.
He built them. She returned.™
~ Children of the Lens (1954)

two. With Spacewar

ETER DEUTSCH, now at Xerox
Rescarch Center, reminisces
about the first Spacewar: “The
programming of the thing was
a remarkable tour de force, because
the machine did not have a multiply or
divide. The way that the outline of the

| spaceship was rotated was by compil-
| ing a special-purpose program. Nice

|

programming tnck Spacewar was
not an outgrowth of any work on com-
puter graphics, but it may have inspir-

| ed some of 1 That's speculation.”™

Albert  Kuhfeld, wnung n July,
1971, Analog Magazine, reminisces

| *The frst few years of Spacewar at

MIT were the besi. The game was in a
rough state, students were working
their hearts out improving it, and the
faculty was nodding benignly as they
watched the students learning com-
puter theory faster and more painlessly
than they'd ever seen before And a
background of real-time interactive pro-
gramming was being built up that

| anybody in the school could draw on;

one of the largest problems in the
development of the game was learning
how to talk to a computer program and
have it answer back.”

Within weeks of its invention Space-
war was spreading across the country
to other computer research centers, who
began adding their own wrinkles.

There was a variation called Minne-
sota Hyperspace in which you kept your
position but became invisible; however
if you applied thrust, your rocket flame
could be seen. . . . Score-keeping. Space
mines. Partial damage--if hit in a fin
you could not turn in that direction.

n “2%4-D" Spacewar, played on
two consoles. lhstead of being God
viewing the whole battle, you're a mere
pilot with a view out the front of your
spaceship and the difficult task of find-
ing your enemy. (Perspective could be
compressed so that even though far
away the other ship would be large
enough to scc.)

Adding incentive, MIT introduced an
electric shock to go with the explosion

of your ship. A promising fure is scen
for sound effects. And now a com-
mercial versions of Spacewar cents
a game — arc appeaning.n univérsity cof-
fee shops.

Steve Russell sull dreams: “Some-

thing which | wanted to do is get some
interesting sort of fleet action. There
are some versions of Spacewar which
allow two, three ships. but as far as |
know no one has been sufficiently clever
to set thifigs up so there are ships with
noticeably different characteristics that
could fight in interesung combina-
tions.”

Johr: Lilly (of dolphin, acid. and bio-
computer fame) tells a story that 1BM
once forbade the playing of Spacewar

by IBM rescarchers. After a few sud-
denly uncreative months of joyless re-
search the ban was rescinded. Appar-
ently, frivolous Spacewar had been the
medium of important experiments. (In
every computer-business story I've ever
heard, IBM invariably plays the heavy.)

Les Earnest at Al confirms the moral.
For instance. at his lab the ingenious
device for handling interactive graphics
on the ume-shared computer is called
“Spacewar Modce™ in honor of its ori-
gins.

Surpnisingly, there have been rela-
uvely few Spacewar-like games invent-
ed. The most clabotate is a “Snoqpy
and the Red Baron™ gamc which
volves flying your console like a /bi-
planc. But computer graphics as an area
of research has mushroomed. The field
is too wide and deep and cngrossing for
me to report here. It's an art form wait-
mng for artists, a consciousness form
waiting for mystics.

All right, one sample: the vision hel-
met designed by Ivan Sutherland at
Harvard. The helmet covers the front
of your face with special goggles that
are tiny computer-driven TV sgreens.
They present you with a visual space
in which you can move. The computer
monitors where your head moves and
alters what you see accordingly. In the
projected reality you can look around,
you can look behind you, you can move
toward things and through them. You
can furthermore change parameters.
Your head goes forward a foot and in
the vision you soar a hundred yards.
Or you can travel in exaggerated rela-
tivistic space, so that if you lunge at
something it bends away. Become a
geometric point; become enormous;
live out Olaf Stapledon’s Star Maker.

The letters stand for Advanced Re-
search Projects Agency, one of the rare
success stories of Government action.
Poetically enough it owes its origin to
real spacewar. After Russia’s Sputnik
humiliated the US in the middie of the
Fifties, America came back hard with
the Mercury Program, John Glenn and
all that, crash-funded through a new
agency directly under the Secretary of
Defense —ARPA.

When the US space program was
moved out of the military to beco
NASA, ARPA was left with a lot
funding momentum and not much pro-
gram. Into this vacuum stepped J.C.R
Licklider among others, with the sug-
gestion that since the Defense Depart-
ment was the world’s largest user of
computers, it would do well 10 support
large-scale basic rescarch in computer
science. It was ARPA's policy in thbse
days that basic rescarch be acither se-
cret nor limited to military purposes,
which boded well for exploration in an

o - P

like comp

So in 1963 a fraction of ARPA's bud-
get, some $5-8 million, went into a
program called IPT, Information Pro-
cessing . Techniques, under the initial
direction of Licklider and then of a 26-
year-old named Ivan Sutherland, Suth-
erland, the of “Sketchpad™
at MIT, gave the agency its bias

. toward interactive graphics and its
' commitment to “bluc

sky mode™ re-
search. The next director, Bob Taylor,

‘ then 32, doubled IPT's budget (while

ARPA’s overall budget was shrinking)
and administered a five-year golden age
in rescarch.

The beauty was, that being at the very
top of the Defense Establishment, the
agency had little Congressional scrutiny
and little burcaucratic responsibility,
able to take creative chances and pro-
tect long-term deep-goal projects. Alan
Kay: “90 percent of all good things that
I can think of that have been done in
computer science have been done fund-
ed by that agency. Chances that they

would have been funded elsewhere are | .

very low. The basic ARPA idea 1s that
you find good people and you give them
a lot of money and then you step back
If they don't do good things in three
years they get dropped — where ‘good’ 1s
very much related to new or interesting.”

Legends abound from carly ARPA
days, full of freedom and weirdness
Here's one of many from Project MAC
(Multiple Access Computer) days - Alan
Kay: “They had a thing on the PDP-1
called ‘The Unknown Glitch® [*Glitch™
—a kink, a less-than-fatal but irnitating
fuck-up} They used to program the
thing either in direct machine code. di-
rect octal, or in DDT. In the carly days
it was a paperape machine. It was
painful to assemble stuff, so they never
listed out the programs. The programs
and stuff just lived in there, just raw
seething octal code. And one of the guys
wrote a program called “The Unknown
Glitch, which at random intervals
would wake up, pnnt out | Am THE
UnkNOowN  GuitcH. Catcn Me IF
You Can, and then it would relocate
itself somewhere else 1n core memory,
set a clock interrupt, and go back to
sleep. There was no way to find it.”

One of the accomplishments of
ARPA-funded research during this time
was time-sharing. Time-sharing is a
routing technique that allows a large
number of users to sit down “on-line”
with a computer as if each were all
alone with it. Naturally, time-sharing
was of no interest o computer manu-
facturers like IBM since it meant dras-
tically more cfficient use of their hard-
ware, and they were still a long way
from saturating their market with old
technology. Only after ARPA had devel-
oped time-sharing and its research-cen-
ter market in the mid-Sixties did the man-
ufacturers adopt the innovation and
make it available to the rest of us.
There's a political/economic moral in
this story somewhere; | think it has to
do with the benefits of variant parallel

ems. .

ARPA is a rarc but not completely
isolated instance of enlightened gov-
ernment research. For years the Office
of Naval Rescarch funded the most out-
standing work in purc mathematics
without any hope f benefits for war-
making.

In 1969 the political climate at ARPA
changed with the passing into law dlhc
Mansfield A di which req
that military-funded research serve
only clearly military goals and answer to
Congress on the matter.-In etber words,

the Defense Department was rorﬁudem'w.sl'

to try to obsolesce itself. Bob Taylor
departed ARPA. §

The next (and current) director at
ARPA-IPT was Larry Roberts, a bril-




Bant researcher who had developed the
first 3-D vision programs. His major
project has been getting the ARPA Net-
work up. (“Up” around computers
means working, the épposite of
“down" or crashed.) The dream for the
Net was that rescarchers at widely sep-
arated facilities could share special re-
sources, dip into cach other’s files, and
even work on-line together on design
problems too complex to solve alone.

At present some 20 major computer
centers are linked on the two-year-
cld ARPA Net. Traffic on the Net
been very slow, duc to delays and dif-
ficulties of translation between differ-
ent computers and divergent projects.
Use has recently begun to increase
as rescarchers travel from center to
center and want to keep in touch with
home base, and as more tantalizing,
sharable resources come available.
How Net usage will evolve is uncer-
tain. There’s a curious mix of theoret-
ical fascination and operational resis-
tance around the scheme. The resis-
tance may have something to do with re-
luctances about equipping a future Big
Brother and his Central Computer.
The fascination resides in the thorough
righ of p s as ¢ -
tions instruments, which imphes some
revolutions

One popular new feature on the Net
1s AI's Associated Press service. From
anywhere on the Net you can log in
and get the news that's coming live
over the wire or ask for all the items on
a parucular subject that have come in
during the last 24 hours. Plus a fortune
cookic. Project that to houschold ter-
minals, and so much for newspapers
(in present form).

Since huge quanuties of information
can be computer-digitalized and trans-
mitted, music rescarchers could, for
example, swap records over the Net
with “essennally perfect fidelity.™ So
much for record stores (in present
form).

| asked Alan Kay if Spacewar had
been played over the Net. He said it's
possible. 1 asked if there’'d been inter-
national Spacewar yet, and was told a
story. “There's a problem there of send-
ing code groups. When Greenblatt's
chess program reigned supreme, they
tried to play onc of the Russian chess 3
programs. Instead of doigg it by mail §
or using an international phone call 3
they decided to do it by amateur radio. §
There's this federal statute against <
transmitting code groups of any kind,
including chess moves. It took a long
time to straighten that out. There was
eventual communication with the Rus-
sians through a ham link in Switzer-
land.”

True hackers? Who won?

“Greenblatt’s program won. It's cal-
led ‘MAC Hack 6" It was a Class C
player, and has since been superseded
by a couple of other programs.” Poor
Russia. Do they regret Sputnik and the
dialectical forces it unleashed?

The western pole of the US elec-
tromics rescarch and manufacturing ax-
is is the San Francisco Peninsula; the
castern end is Boston's Route 128. The
tilt of talent is westward.

Xerox Research Center is an idyll,
a new building high on an oak-savan-
nahed golden foothill in Stanford's in-
dustrial park in Palo Alto, California,
a bluc-skied shimmery threatless land-
scape. “Every time | think of that place
I start to scratch my balls. It makes me
nervous,” argues dome and solar de-
signer Steve Baer from dusty Albuquer-
que, recalling that most of the evil he
emitted from similar ivory

knows has
towers.

Alan Kay, 32, child prodigy (Nation-
al Quiz Kid at ten), fosmer musician
artist, worked with Ivan Suther-

land and Dave Evans at Utah, present-
ly a rescarcher at Xerox. Alan shifts
comfortably in his office bean-bag chair
and appraises his colleagues. “This is
really a frightening group, by far the
best | know of as far as talent and
creativity. The people here all have
track records and aré used to dealing
lightning with both hands.”

Peter Deutsch, bearded and intent,
26, veteran of the early days at Pro-
ject MAC, has served on every jor
front in computer science, now a
cubicle near Kay's at Xerox R h
Center. Alan remarks on his neighbor,
“Peter is in my opinion the world’s
greatest programmer. He's much more
than a hacker, although he has some of
that style. He's a virtuoso; his pro-
grams have very few mistakes. He has
probably more written code running
than anybody in the ARPA com-
munity.”

But Peter doesn’t work for ARPA
any more. One who does, Smokey, at

marble collector is—
—Bob Taylor. When
left the mewly restricted
PA he spent a year at Utah
decompressing from the Pentagon and
then went to Xerox and there contin-
ued his practice of finding and rd
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matrix of your knowledge. Ask
item so-and-so from your file;
blink, there it is. Make some changesgit's
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file; blink, blink, blink, found. Behind
that add a sub giv-

ing cross-references and cross-access;
provided. Add a diagram and two pho-
tos; sized and added. Send the entire

W

an addressed envelope.

That’s for grownups. Alan Kay is
more interested in us kids. He repudi-
ates the manipulative arrogance of
“Computer-Aided Instruction™ and
serves the dictum of Seymour Papert,
“Should the computer program the kid
or should the kid program the comput-
Ll

Alan is designing a hand-held stand-
alone interactive-graphic computer
(about the size, shape and diversity of
a Whole Earth Catalog, electric) called

- “Dynabook.” It's mostly high-resolu-

tion display screen, with a keyboard on
the lower third and various cassette-
loading slots, optional hook-up plugs,
etc. His_colleague Bill English de-
scribes the fantasy thus:

“It stores a couple of million charac-
ters of text and does all the text hand-
ling for you—editing, viewing, scan-
ning, things of that nature. I'll have
a graphics capability which'll let you
make sketches, make drawings. Alan
wants (o incorporate music in it so you
can usc it for composing. It has the
Smalltalk language capability which
lets people program their own things
very casily. We want to interface them
with a tinker-toy kind of thing. And of
course it plays Spacewar.”

The drawing capability is a program

of brush, then move the brush over and
pick up a shade of halftone screen you
like, then paint with it. If you make a
mistake, paint it out with “white.” The

imult ly displays the im-

ing good men for doing pretty much
whatever they considered important
work. Freedom to explore in the com-
pany of talent is an irresistible lure. In
two years Xerox had twenty of the best
men around working Toward what?
Well, whatever.

1 ask Bob Taylor about his position
at Xerox. “It's not very sharply defin-
ed. You could call me a research plan-
ner.” He's Texas born, trained in ex-
perimental psychology, soft-spoken.
Where Alan Kay would summarize one
of Taylor’s papers with the statement
“Economy of scale is one of the biggest
frauds cver invented,™ Taylor will re-
spond to a questiqn about the econom-
ics of massive operations like huge

ford Rescarch | ugm
tation Research Center, tells Peter,
“You get just a few more agates in that
group and you'll have al/ the marbles.”™

p ph with a long look,
a puff of pipe smoke, and a remark
that “the benefits are less than claim-
ed”

screen P
age you're working on and a one-third
reduction of it, where the dot pattern
becomes a shaded halftone.

A Dynabook could link up with other
Dynabooks, with library facilities, with
the telephone, and it could go and hide
where a child hides. Alan is determin-
ed to keep the cost below $500 so that
school systems could provide Dyna-
books free out of their textbook bud-
gets. If Xerox Corporation decides 1o go
with the concept and expand out of its
officc equipment rut, the Dynabooks
could be available in two or three
years, but that's up to Product Devel-
opment, not Alan or the Rescarch Cen-

Peter Deutsch comments: “Process-~
ers and memories are getling smaller
and cheaper. Five yelrs ago the idea

e
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. of a Dynabook would have been abso-
lutely ridiculous. Now it merely scems
. The emergence of com-

socicty at large has come

completely different quarter

'd ‘expect, namely the small

calculating machine manufacturers.
The current ultimate step in that di-

they have lots of storage. . . . But still
these things only reach thousands of
people, not millions. They'll reach mil-

like telephone power. . . . I think it's
important to bring computing to the
people.”

(ounicr-compuicr

ow Mass usc of computers

might go is not even slightly

known as yet, except for obvi-

ous applications in the schools.
Onc informative place to inquire is
among the hackers, particularly at
night when they're pursuing their own
interests.

One night at a computer center
(nameless) | wandered off from the
Spacewar game (o . clattering print-
out machine where a (nameless) young
man with a tnm beard was scanning
columns of entrics like, “Pam $1.59,
Bud $14.75, Annic $2.66." He was an
cmployee taking advantage of unbusy
after hours time on the computer (com-
puters are never turned off) to run his
commune accounts.

“Money scems to be a very sensi-
tive issue,” he explained, “more sensi-
tive than sex, even. People in the house
who went on vacation for a week didn't
want to be charged for the food during
that time and so forth. It was taking
me hours and hours every month to
figure out people’s house bills. Now it
takes about a half hour a month. Every
week | stick up a list on the refriger-
ator, and anyone who buys food or any-

" thing for the house writes it down on

the list. I type all that into the comput-
er, along with the mortgage payment
and the phonc bills and the gas bill.
The House Bill Program goes around
and divides up the common charges
and adds in all the special charges and
figures out exactly who owes who how
much. Each person at the end of the
month gets a bill plus a complete
breakdown of what their money goes
to.”

That's pretty good. What else goes
on around here in moonlight mode?

“A friend of mine has his recording
tape library index on the computer
Everyone does their term papers and
their theses on it. It'll justify margins,
incorporate corrections, handle illus-
trations, paging, footnotes, headings,
indexing. . . . Two years ago when we
had the great faculty strike against the
War, we rigged up a program that
would type out a form letter to all your
congressmen and type in your name
and address.

“Bruce is working on an astrology

You put in your birthplace
and date, down to the minute, and it

gives you all your aspects, your chart\

You can get your progress chart too
One of the hackers is building a com-
puter at home out of Army surplus
and he's using the facilities here
to help his design, because we have
this huge battery of computer design

Indeed. Far beyond borrowing some-

one clse’s computer is having your own
computer. Hear new the saga of Pam
Hart and Resource One. In 1969 Pam
was a computer programmer at Berk-
eley who found the work “just too dis-

a group of us got together and designed
a retrieval program for coordinating
all_of the actions on campus. It was a
fairly dead system, but what it did was
it Prought together people who had

worked together before and start-
ed them talking and thinking about

‘how it was actually possible to do

something positive with technology,
when you define the goals.”

Computing power to the people. So
began onc of the great hustles of mod-
ern times. Peter Deutsch is still awed:
“Pam could hustle blood from a tur-
nip.” She speaks quietly in a hasty,
gentle, seif-effacing murmur. You have
to lean close to hear the lady helping
you help her to plant dynamite in the
very heart of the Combine. "

“Four of us came from. Berkeley to
Project One and set up in__- little office

money
evidently were susceptible to
soft voice and clear head.] After
two years we're right there at the be-
ginning point of actually being able to
do the things that we said we wanted
to do.

“One of the first things we have to
do is have a retricval system that's
general enough that it can handle
things like Switchboard referral infor-
mation, also people who are doing in-
vestigative work on corporations, peo-
ple doing research on foundations, a
whole lot of different groups cither
willing or not willing to share data
bases.

“We're interested in some health
care statistical systems. There are a lot
of Free Clinics in the city, and they
have to do all of their work by hand.
We want to incorporate a system doing
statisticalwwork for the clinics, charging
the Health Centers that have money
and not charging the Free Clinics that
don't have money.

“A third are¥ is using government-
generated tapes like assessor’s tapes
and census tapes, and start trying to do
some analysis of the city. And the edu-
cation program. The ideas include
what Dymax is doing—set up a little
recreation center where people could
come and play games and hopefully
some of them would be learning games.
And then I'm interested in doing com-
munity education with video tape. Peo-
ple want to know about computers,
not how to use them, necessarily, but
how they’re used against them.”

Counter-computer. At present there
are ten people in the core group at
Resource One ranging in age from 19
to 30 (Pam is 25), with decisions made

two weeks the building was filled with
200 artists, craftsmen, technicians and
ex-professionals, and their families.]
We worked on designing a retrieval
system so all the switchboards in the
y could interact, using a common
base, with all the care taken for
and knowing who put stuff in
could refer back. Hopefully you
generate lists that were updated
and be as on-line as possible.

“We found that it just did not work
using borrowed time, stolen time,
bought time—we couldn't afford it. So
about a year later we set about getting
surplus. After a couple of months of
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Another schemae in the works in-
volves the people around Steve Beck
at the National Center for Experiments
in Television a few blocks away. Steve
has built the world'’s - first, geal-time
video synthesizer —the video equivalent
of the Moogs, Buchlas, and Arps of
music synthesis. It's a natural to link
up with a computer. The current plan
is for Steve and his equipment to move
into the b. t below R
One, which should liven up the scene —
Pam’s gang is short on truc hacker
time-wasting frivolity; they’re warm,
but rather stodgier than some of the
Government-funded folks. Maybe the
video link-up will give us some higher
levels of Spacewar on the way to ex-

calling everybody in San F that
was related to computers, Trans-
america said that they had three KDS
940s in a warchouse [cach costing
$300,000 new]

mputer-use at Re-
source One evolves “be~of -inter -
est. If 1 were a computer manufacturer
I'd pay the closest attention and maybe
donate some goodies.




