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A classic confrontation, along the
lines of the Fischer-Spassky maich,
was anticipated in the Waorld Computer
Chess Champignship that took place in
Toronto in 1977, Although there ware
sixteen enirles, representing eight
countries, excltement was genarated
by tha expected clash betwean Chess
48, a HNorthwesiern University
program from Evanston, |llinois that
was authored by Lawrence RA. Atkin
and David J. Slate, and Kaissa, the
Soviel program craated by & lef-man
tsam from the Instilute of Control
Sciences In Moscow,

Kaigsa, named after the mythical
goddeas of chess, was tha dafending
champlon, having scored four straight
wins at the first champlonship that look
place in Stockhalm durIﬂF August of
1874, Three years later in Toronto,

Haissn was masting g firsl serious
competition since it had won the litle.
The Russians, because of their great
popular enthusiasm for the game. had
programmars working full fime 1o
develap their electronic champion.

In contrast, Chess 4.6 was a gpare
time hobby for its two authors. Iis most
racent achievemants belore the Toron-
to tournament rangad from winning the
Minnesota Open (for humans) o
winning the U.S Computer Chess
Championship. It had been improved
since losing the first world cham-
pionship, then nemed Chesa 4.1, but it
was unknown whether these n-
novations could boat Kaissa.

In the first round of the tourmament
the unexpected happened. Kaissa
faced Duchess, s chess playing
program  from Duke University.
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Duchess beal the Soviet program after
48 moves. Although Kaissa pulled itself
together and defeated the rest of its
oppasition, il was still baaten by Chass
4.8, which defeated all its apponents
and won the title

An exhibition game batween Kalssa
and Chess 4.8 only added salt to the
Soviel wound. Kaissa lost that gamea
after 44 moves.

Winning the computer chess cham-
plonship was the last thing on the mind
of David Slate, as ha walked through
Northwestern's computer canler in the
summer of 1868 Siate, a gradunie
studant in physics, was in the systemsa
boy area when he noticed m groen
bindar with the word “CHESS" printed
on It. The authors of this chess
program were Lawrence Atkin and
Keith Gorlan (who has since left the
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project). Both Atkin and Gorlen were
undergraduate students in compuber
science. Alkin describes his original
reason for writing a chess programas a
means of escaping the boredom of
bﬂrnn & student. They had written their
pru;uuminﬁ.pnl 1866, At the time,
tharmn ware ralatively waak

’P'lr'lﬂ

Siate who was an experi player,
decided 1o write his own program and
by September, 1968, Norihwastern had
two chess playing programs, Each of
thess  programs thair own
strangths and weaknesses. The Atkin-
Gorlen program had a primitive tree
search function. which sliowed the
computer 1o ook ahead in moves. 1L
also had a bad |udgment ol the
resulting positions. Slate's program
was |ust the opposite; it made good
evaluations of the game. bul was weak
In looking ahead.

In 1968 Siate told Atkin that he had
decided 10 write another program.
Alkin replied that they should combing
thair two programs, since aach ol tham
had separate strengths and talents thal
they could bring to the project. The
reguiting program was evantually nam-
ed Chess 2.0.

As they began to write iheir new
program, they also became aware of
the literature on computer chess. The
new program implemented alpha-beta
pruning, which greatly increased the
playing strength of the program

“| remamber this scens at theé con-
soda,” recalled Siate, as he described
the first test ol ihe new program.
“Atkin was ing tha program. It (the
program) was really playing chess
Playing very sharp, very nicaly. It acted
gs Il It knew what was going on on the
chess board. Punishing mistakes
ruthlessly.... and at the wvery last
moment, when |t had one move to go to
checkmate Atkin—ol course he was
quite scstatic over this experience; the
maonater we had created had come o
destroy us. It was just thrilling!"—
suddenly when I was going to
checkmate him, the display staried to
go completely berserk, Waird numbers
appeared on the screen; lizzing and
sparkling started and then it dissolved.
“The program had died & horrible
death; the strain was (oo much, (ts first
wictory was too much for it.”

Eventually they discoverad the Maw
in the program had told tha
computar that it D:uhgﬂnlr have filty
legal moves in ane position, Howaver
the checkmale position was complex
and there ware over fifty legal moves
available.

Alter play-testing their new program,
they began to distribute it to various
computer installations. Because the
software products were usually adver-
tised with a number after i, they
decided fo call it Chess 2.0, Why did
they call the first version 2.0 inatead of
Chess 1.07

JAM 1978

“We wanted avaryono 1o think they
had missed the first version,” sald
Slate, with 8 chuckle.

"We, on the inside, know just how
flaky the whole sel-up 8. remarked
Siate, a5 he described Chess 4.6, with
its house language program of over
30,000 steps. “Wa have & certaln sense
that & human would make moves al a
cartain loval, but that is not reasonable
to assume for a computer. It's metal
and semiconductors with electric
currents rurning around Inside. Every
one of those things had to be perfact in
order for it 1o play.”

Indead, ine idea of & chess playing
compuler ssems absurd if you look at
the siatistics of this complex game.
According 1o Claude Shannon, a
computer scientist whose 1950 paper
plonsared computer chass, there ane
10 different sequences of moves that
begin with the initial position of the

gama. He indicated that a fas! com-
putar would take 10° years 1o examing
all the possible moves, before the first
move is mada,

Since all serious tournamant play is
timad, any chesa playing computer
would lose the game by exceeding the
time limit If it was programmed to look
at all the possible varistlons in a
position. S0 how do you get a com-
putsr 1o “think™ through a game of
chess?

Chess 4.8 analyses an average of
threa moves ahead. Since ane move by
the computer can result in a variaty of
responses by its opponent, the com-

puter must numarically evaluate all the
resilting positions, then combine
these results to assign o numerical
evaluation to the contemplated move.
This evaluation will reflect whather the
move is more favorable for the com-
puter or iis opponent. Finally, the
computer will choose the mowe which
has & numerical evaluation that gives it
the mosat favorable position fram tho
possible selection of moves. The
evaluation of a position conakders such
things as malerial advantage, pawn
structure, king safety and mability,

Occasionally, the computer will
reject a certaln move after it discoversa
bad position could arise from that
move. This saves the computer from
whasting tima In investigating usaless
'uriltluml | i

Many of the nplnng moves o
game have Invastigated
human players. Gpunlnm fram tha
quiet "Giuoco Plano” o the dynamic
“Sicilian™ are programmed fH; tha
computer and played by rote for the
first mix to fifteen moves. Afher that, the
computer begins 1o “think" about the
position, Presently, Chess 4.6 holds
over 6,000 different opening pasitions
in its memory bank.

Chess players are categorized in
classes by the United States Chess
Federation, in ascending order, as
E.D.C.BA, expart, mastar and senior
master, with class"C" being an averags
tournament player. The Warld Chess
Federation bestows the higher tithes of
International Master, Grandmaster and
Werld Champlon, which are sarned by
international competition. Both Siate
and Atkin rate Chess 4.6 a3 an expert.
Atkin noted that the program plays
batter than |I'H1wnu;-u nil it creators.

“Tha problem trylng to rate a
computer s that computers really play
a diffarent game of chess then people
do.” stated Atkin. “What happens is
thai the machine plays tactics like a
Grandmaster and makes strategic
moves like an 'E’ class player. You end
up with somathing in the middie.”

Ancther  Interesting  difference
betwean man and machine is the fact
that a cheas master will oftan play an
infevior move, gambling that his oppo-
nent will not be able to exploil it. The
compuier assumes lis ent will
find the proper reply to all its moves.

This difference bobwsen compuler
and man continues to challenge Atkin
and Slate, Alfsady they have addad a
new innovation which allows Chess 4.6
to analyze iis opponent's probable
move while the opponent is thinking.
Mow, they hope to deviss a way for the
eomputerto build a hypothetical model
of its oppenent’s play. By using such a
model, the computer could probe its
opponent'’s weaknesses and play a
gambling move,

J.BIT was the name of a
devisad by chess master Hans Berlinar.
in that name he stated the basic




purpose for programming &8 chess
mn computer: Just Bacause It Is
. However, practical purposes far

have

the chess playing program

dmnﬁrbﬂﬂbum.ﬂmnm.lm
specific techniques used for playing
chess have already been used In

programs that handie a telephone-
switching system and an electronic-

powar grid.
“It is & good ressarch base” sald
Alkin, “If you're interested in how (o

make computers solve difficult
problems, language transiation

amaunts of data and a huge informa-

Aticin. "It is up to them to come up with
& program—steal, borrow or
—that will play Levy. We've
tenatively agreed to be that program.
Right now there are negotistions going
on irying to armanga the location for the
maich.”
"One way to beat him ks with a
conceplual breakthrough, What we've

Tound is that if wa put our program on
faster machines, its play s significantly
better, [Fresently Chess 4.6 s runona
CcDC C.jtv 176, A six-lold increass in
spoed gives the ter aneotra hatf-
move o look ahead. ) If there is another
step, another order of magnitude in the
powar of machines, | think that we
can—well, ita hard lo say. | think we can
beal him once in a while—that |s better
thamn | think we can do now, which is
almost never.”

Presently Atkin and Slate, along with
David Cahlander of Control Data, are
busy li-ndh'l#.lﬂ‘,'l o improve Chess
4.8, One of thelr most recent plans isa
way to cut down on the boredom of

tion bass. One sxample would ba
innguage translation problems which
deal in huge vocabularies. Those are
difficuil problems, biit they are basical-
ly similar to chess. S0 chess can ba
used as a simple problem 1o help solve
the more difficult ones In the field of
artificial intelligence.”

‘Whila tha future for computer chess
and s practical applications looks
promising, the immediate future holds

In 1968 David Levy, an Internationsl

compuler experi, wagerad
that he muldn'ibobuhnbrnm
playing computerin atan-game match
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attanding the program at & tournamant.

“Actually, whan you have a terminal,
its & drag,” =said Atkin. “You're silting
there, with the board in front of you and
the terminal on your side. The com-
puter makes a move. Youmaka it on the
board. You sit there twiddling your
thumbs while the other guy (or com-
ﬁum: is thinking. He makes 8 move.

'ou type it in the lerminal. You're just
an aulomaton, sitting in the middle.
Getling  very frustrated ... (t's
nervewrkcking.”

"What we're trying to do right now is
build & robot that takes the place of the
programmer sitting betwesn the ter-
minal and the board. The robot will
hawve an arm that plcks up the plﬂm
W'l just sit back and watch."
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