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Structured Zobrist Hash: An Efficient Work Distribution Method for Parallel Best-First Search
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Hash Distributed A* (HDA¥*) is an efficient parallel best first algorithm that asynchronously distributes work
among the processes using a global hash function. Zobrist Hash is known to be an efficient hash function for
HDA*. We propose a new work distribution method for parallel search, Structured Zobrist Hash. Structured
Zobrist Hash is an extension of Zobrist Hash which mitigates the communication overhead by reducing the amount
of node sendings without relying on knowledge of hardware-level locality. This paper evaluates Zobrist Hash and
Structured Zobrist Hash in shared memory environment with up to 16 cores. Our experimental results show that
HDA* with Structured Zobrist Hash outperforms HDA* with Zobrist Hash.
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# 1 EAEBMREOTAY—R7 v 7O HIKR

FATIHE (B (AE— R 7 v 7 [£5])

RAA v Ak p=38 p=12 p =16
15 Puzzle Zobrist 30.9 (3.27) 23.7 (4.28) 22.1 (4.59)
Abstraction | 14.2 (7.13)  16.6 (6.11)  15.5 (6.43)

Structured || 12.9 (7.88) 12.8 (7.96) 10.7 (9.43)

24 Puzzle Zobrist 191 (4.41) 111 (7.18) 71.5 (10.7)
Abstraction 116 (7.10) 112 (7.12) 109 (9.49)

Structured 118 (7.12) 71.8 (10.6) 44.5 (17.3)

Grid Pathfinding Zobrist 49.8 (0.51) 40.9 (0.64) 50.3 (0.52)
Structured | 6.04 (4.23) 4.29 (5.99) 7.55 (3.41)

MSA Zobrist || 75.4 (3.04) 115 (1.99)  58.3 (3.94)
Abstraction 71.3 (3.22) 118 (1.94) 60.7 (3.78)

Structured || 64.7 (3.54) 109 (2.10) 55.5 (4.13)

#F 2: Structure DK E XD HEL (15 Puzzle, 16 AL v K)

s EGREH D] (RAE—FT7 vy 7 [[F]) HRA—N"—~vF O—FRT2RA J—FO%E%
1 (Zobrist Hash) 22.1 (4.59) 0.016 1.005 0.943
2 17.2 (5.87) 0.084 1.013 0.642
4 11.6 (8.73) 0.068 1.095 0.342
8 10.7 (9.43) 0.195 1.179 0.184
Abstraction 15.5 (6.43) 0.252 1.223 0.229
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