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An Implementation of Parallel Iterative-Deepening A*
using Stack-splitting Dynamic Load Balancer
and Its Evaluation on the Parallel Inference Machine PIM /m

Masahiro WADA Nobuyuki ICHIYOSHI Kazuaki ROKUSAWA
ICOT Mitsubishi Research Institute Oki Electric Industry

A parallel Iterative-Deepening A* algorithm was implemented and the performance was

evaluated. The Iterative-Deepening A* algorithm is a tree search algorithm in which the search
depth limit is incrementally deepened until the goal node is reached. In each iteration, the
stack representing the search state is split and distributed onto processors. When the stack
on a processor becomes empty, the processor demands a new task to other processors in turn,
and one of the processors splits its stack into two and gives one to the demanding processor,
thus realizing dynamic load balancing (stack-splitting dynamic load balancing).
A parallel Itérative-Deepening A" algorithm was implemented in KL1 implemented and evalu-
ated on the parallel inference machine PIM/m using the the Fifteen Puzzle as a sample prob-
lem. A maximum of 192-fold speedup was attained with 256 processors. The performance is
compared with the f-value-based tree partitioning scheme the authors implemented.
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