












































[Marsland 1990] and relative performance measures [Thompson 1982]. The ACM-sponsored competi-
tions have provided twenty years of continuing experimental data about the effective speed of computers
and their operating system support. They have also afforded a public testing ground for new algorithms
and data structures for speeding the traversal of search trees. These tests have provided growing proof of
the increased understanding about how to program computers for chess, and how to encode the wealth of
expert knowledge needed.

Another potentially valuable aspect of computer chess is its usefulness in demonstrating the power
of man-machine cooperation. One would hope, for instance, that a computer could be a useful adjunct to
the decision-making process, providing perhaps a steadying influence, and protecting against errors intro-
duced by impulsive short-cuts of the kind people might try in a careless or angry moment. In this and
other respects it is easy to understand Donald Michie’s support for the view that computer chess is the
"Drosophila melanogaster (fruit fly) of machine intelligence” [Michie 1980].

What then has been the effect of computer chess on artificial intelligence (AI)? First, each doubter
who dared assert the superiority of human thought processes over mechanical algorithms for chess has
been discredited. All that remains is to remove the mysticism of the world’s greatest chess players.
Exactly why seemingly mechanical means have worked, when almost every method proposed by reput-
able Al experts failed, remains a mystery for some. Clearly hard work, direct application of simple ideas
and substantial public testing played a major role, as did improvements in hardware/software support sys-
tems. More than anything, this failure of traditional Al techniques for selection in decision-making, leads
to the unnatural notion that many "intellectual and creative" activities can be reduced to fundamental
computations. Ultimately this means that computers will make major contributions to Music and Writ-
ing; indeed some will argue that they have already done so. Thus one contribution of computer chess has
been to force an initially reluctant acceptance of "brute-force” methods as an essential component in
"intelligent systems," and to encourage growing use of search in problem-solving and planning applica-
tions.
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33 Rxf8+ Kxf8 34 Bc3 Re8 35 Bb4 Ra8 36
Bch bxch 37 Rb3 Ke7 38 Kf2 a5 39 Ke3
Kd6 40 Rb7 Be8 41 Bg4 h5 42 Bf5 h4 43 a3
Bh5 44 Kd3 Bf7 45 Kd2 Be8 46 Ke2 a4 47
Kf3 Bh5+ 48 Kf2 Bf7 49 g3 hxg3+ 50
Kxg3 Bh5 51 Kf2 Bd1 52 Ke3 Bh5 53 Rbl
Rf8 54 Rb5 Ra8 55 Rb7 Bf7 56 Kd2 Bh5 57
Kd3 Be8 58 Rb1l Bh5 59 Rb2 Rd8 60 Rb7
Ra8 61 Kd2 Bf7 62 Kel Ra6 63 Rb8 Ke7 64
Kf2 Rb6 65 Rxb6 cxb6 66 Kg3 Bh5 67 Bg4
Be8 68 Be2 Bg6 69 Bd3 Bh5 70 h4 gxh4+
71 Kxh4 Be8 72 Kg4 Bd7+ 73 Kg5 Bh3 74
Kh4 Bc8 75 Bfl Kf6 76 Kg3 Ke7 77 Kf3
Kd7 78 Be2 Kd6 79 Ke3 Ke7 80 Kd2 Bh3
81Kc3 Bc8 82 Bd1 Bd7 83 Bc2 Kd6 84 Bd3
Be8 85 Be2 Bg6 86 Kd3 Be8 87 Kd2 Bg6 88
Bf3 Ke7 89 Bg2 Bh5 90 Ke3 Be8 91 Bfl
Kd7 92 Be2 Kd6 93 Kd3 Kd7 94 Kc3 Kd6
95 Bd3 Kd7 96 Kd2 Kd6 97 Bfl Bg6 98
Ke3 Bh5 99 Bd3 Be8 100 Kf2 Bh5 101 Kg3
Bdl 102 Kg2 Bg4 103 Kfl Bh5 104 Kf2
Be8 105 Kg3 Bd7 106 Be2 Ke7 107 Kh4
Bc8 108 Bd3 Kd6 109 Bfl Ke7 110 Kg5
Kd6 111 Kf6 Bg4 112 Bd3 Bd7 113 Be2
Bh3 114 Kg5 Ke7 115 Kg6 Bg2 116 Kf5
Kd6 117 Bd3 Bh3+ 118 Kg5 Bd7 119 Bc2
b5 120 cxb5 Bxb5 121 Kg4 c4 122 Kf3 Bd7
123 Ke3 Kc5 124 Bd1l Be8 125 Bg5 Kd6
126 Kd2 Bg6 127 Bf3 Kc5 128 Kc3 Bh7
129 d6 Kxd6 130 Kxc4 Bg8+ 131 Kb5 Bb3
132 BL5 Bc2 133 Bf3 Ke6 134 Kc5 Bd3 135
Bg2 Kf6 136 Kd6 Be6 137 Bf1 Bf7 138 Bb5
Bb3 139 Be8 Bc2 140 Bc6 Bdl 141 Kdb
Bb3+ 142 Kcb Bdl 143 Kb4 Bc2 144 Bxa4
Bxe4 145 Bb5 Black loses on time.

THE ENDGAME CHAMPIONSHIP

he special Endgame Champi-
onship directed by Danny
Kopec had four participants:
MEPHISTO, M  CHESS,
ZARKOV and NOW. For
many years there has been a
general consensus among those observing
computer chess progress that endgame play

was rather weak. This special event was put

together in an effort to shed some light on
this issue. Time only permitted three
rounds. Each round consisted of two games

&

with each side taking turns as Black and
White. A total of twenty minutes per game
was given to each participant.

The three positions were selected based
on involving play from well-known, docu-
mented, and top grandmaster competition.
All three positions were theoretically drawn
according to published sources. Therefore
the expected score for each program in the
tournament (with correct play by both
sides) was 3/6 (six draws). However, even
from this small sample it was possible to
confirm that there are great differences
among the programs’ endgame abilities,
which correspond to their overall rating dif-
ferences. The participants were
MEPHISTO, M CHESS, ZARKOV, and
NOwW.

ROUND 1: The test position in Round 1
was from Game 1 of Fischer-Spassky, Rey-
kjavik, 1972. Fischer played ...Bxh2 around
move 30 in this dead even Bishop Ending
and lost. Much subsequent analysis by many
people indicated that with very accurate
play Fischer might still have been able to
salvage a draw.

MEPHISTO is the only program which
does not bite on h2. MEPHISTO wins from
both sides of this position as does M CHESS

against NOW.
By
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HGURE 2

Endgame position 1 from Fischer-Spassky, Reykja-
vik, 1972
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