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Parallelization of Multi-Path Concurrent Search
for Iterative Deepening using Proof and Disproof Numbers

FumMiyo TAKANO, 1 YOSHITAKA MAEKAWA, 1
HIRONORI KASAHARAT and SEINOSUKE NARITAt

This paper proposes a parallel search algorithm named parallel multi-path concurrent
search(PMPS). The algorithm searches concurrently more search paths than AOHPAS. AOH-
PAS is the search algorithm that searches some paths of search from a high evaluation value
node and search from a low evaluation value node in parallel. However, AOHPAS searches
only paths as many as processors at the same time. Therefore, PMPS searches more paths
concurrently than the number of pathes that AOHPAS searches. By search of more paths
in concurrently, PMPS is able to find a solution node with low evaluation value quickly.
Consequently, PMPS uses less processor efficiently.
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Fig.1 AND/OR tree hierarchical pincers attack search
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Fig.2 Multi-Path Concurrent Search
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Fig.3 Parallelized Multi-Path Concurrent Search
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Table 1 Evaluation Envairoment

CPU PentiumlIIl 700MHz x 2
ooo 1GB
OS Linux 2.4.26
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Table 2 Pseudo threads assignment using 3 pseudo
threads

gooo Processorl Processor2
3A L S1, S2
3B L, S1 S2

03 40000000000D0O0O0OOD
Table 3 Pseudo threads assignment using 4 pseudo
threads

gooo Processorl Processor2
4A L S1, S2, S3
4B L, S1 S2, S3
4C L, S1, S2 S3
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Table 4 Efficient of speedup by pseudo thread

assignment using 3 pseudo threads

Speedup
3A 1.88
3B 1.20
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Table 5 Efficient of speedup by pseudo thread

assignment using 4 pseudo threads

Speedup
4A 1.82
4B 1.78
4C 0.93
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Fig.4 Speedup of AOHPAS and PMPS
on 2 to 4 (pseudo)threads
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Table 6 Speedups on 3 (pseudo) threads

Speedup
MPS 1.13
AOHPAS 1.54
PMPS(3A) 1.88
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