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Abstract

The development of high-performance game-playing pro-
grams has been one of the major successes of artificial in-
telligence research. The results have been outstanding but,
with one notable exception (Deep Blue), they have not been
widely disseminated. This talk will discuss the past, present,
and future of the development of games-playing programs.
Case studies for backgammon, bridge, checkers, chess, go,
hex, Othello, poker, and Scrabble will be used.
The research emphasis of the past has been on high per-
formance (synonymous with brute-force search) for two-
player perfect-information games. The research empha-
sis of the present encompasses multi-player imperfect/non-
deterministic information games. And what of the future?
There are some surprising changes of direction occurring that
will result in games being more of an experimental testbed
for mainstream AI research, with less emphasis on building
world-championship-caliber programs.

One of the most profound contributions to mankind’s
knowledge has been made by the artificial intelligence (AI)
research community: the realization that intelligence is not
uniquely human.1 Using computers, it is possible to achieve
human-like behavior in nonhumans. In other words, the il-
lusion of human intelligence can be created in a computer.

This idea has been vividly illustrated throughout the his-
tory of computer games research. Unlike most of the early
work in AI, game researchers were interested in developing
high-performance, real-time solutions to challenging prob-
lems. This led to an ends-justify-the-means attitude: the
result—a strong chess program—was all that mattered, not
the means by which it was achieved. In contrast, much of
the mainstream AI work used simplified domains, while es-
chewing real-time performance objectives. This research
typically used human intelligence as a model: one only had
to emulate the human example to achieve intelligent behav-
ior. The battle (and philosophical) lines were drawn.

The difference in philosophy can be easily illustrated. The
human brain and the computer are different machines, each
with its own sets of strengths and weaknesses. Humans are
good at, for example, learning, reasoning by analogy, and
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1Many of the comments in this note originally appeared in
(Schaeffer 1999).

image processing. Computers are good at numeric calcu-
lations, repetitious computations, and memorizing large sets
of data. These machine architectures are largely complimen-
tary: the human’s processing strengths are the computer’s
weaknesses and the computer’s strengths are human weak-
nesses. Given a problem to be solved and a specified archi-
tecture (human brain or silicon computer), a good solution
should cater to the strengths of the machine being used, not
the weaknesses. When viewed in this light, it is not surpris-
ing that the unhuman-like approaches have won out.

Building high-performance game-playing programs has
been one of AI’s major triumphs. This is due, in part, to
the success achieved in games such as backgammon, chess,
checkers, Othello, and Scrabble, where computers are play-
ing as well as or better than the best human players. How-
ever, it is also due to the examples it set to the research com-
munity. These include tackling challenging problems (rather
than trivial subsets, as is still often seen in AI research) and
the emphasis on the results of the system without regard for
the methods used to achieve those results (the ends justify
the means). More details can be found in (Schaeffer 1999).

The success ofDeep Blueat chess was an enormous pub-
licity win for the AI community. With the 50-year challenge
of building a world-class chess program finally out of the
way, no other games-related grand challenge problem has
emerged that fires the imagination of AI researchers like
chess did. A new generation of games are being actively
researched (e.g. bridge, go, poker, shogi) which promise to
produce research results that will likely have a wider im-
pact on the AI community. The games cannot benefit signif-
icantly from the silver bullet of chess—deep search—and it
will take a a plethora of new ideas to achieve success. Re-
search into building game programs continues, but the work
will be less visible and more academic.
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