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Computer Bridge Using Parallel Processing

TOMOHITO OTAWA,t TOSHIHIRO HANAWAt and TAKAO UEHARAT

In order to make Checkers or Chess programs strong, various parallel processing methods
have been studied, where a game-tree is decomposed and assigned to each processing unit.
Althogh the tree decomposition scheme offers the potential for speedups, it also introduces
certain overheads. We propose a parallel processing method for a computer Bridge. Since
Bridge is incomplete information game, game-tree searches must be done for many possible
deals. A possible deal and a sub-tree corresponding to a move from root-node is given to a
processor element by a scheduler in our methods. We demonstrate that the speedup is about

40 to 50 for 64 processing units by an evaluation.
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Fig.1 Model of the Computer Bridge.
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Fig.2 Example for safety play.
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Fig.3 Application of alpha-beta cutoff to a game-tree.
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Fig.5 System architecture.
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Fig.6 Flowchart of the card selection.
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CPU Pentium4 2.0 GHz  Pentium4 3.40 GHz
RAM 512MB 1,024 MB
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0o gce 3.2.1 ECLIPS®5.8
Library LAM/MPI 6.5.9
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Table 2 Processing time of the first card selection.
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Fig.7 SpeedUp of the first card selection.
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Table 3 Number of tasks in each range of search time.
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Fig.8 SpeedUp of the first card selection in parallel
processing section.
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