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A Reduction Algorithm of Overlapping Search Space
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ASUKA NAKAMURA,! HIROBUMI TOMINAGAT!
and YOSHITAKA MAEKAWA !

This paper proposes a reduction algorithm of search space assigned some pro-
cessors for the hierarchical pincers attack search which is one of the efficient
parallel algorithm for the branch and bound method. In hierarchical pincers
attack search, some processors search from right and left sides of each subtree
in a whole tree. Hence, some of processors search the same search space. In a
search tree consisting of a node connecting a few branches, overlapping search
space occupies large search area in search area allocated of a slave processor.
Therefore, the proposed method speeds up hierarchical pincers attack search by
reducing overlapping search space. In this method, the leader processor detects
overlapping search area so that it does not search a node which searched slave
processors, and allocates a node so that some slave processors do not search

the same node. As a results of evaluation, the speedup ratio of the proposal
method compared with the hierarchical pincers attack search is about 1.2 times
on the average of geometric mean, and about 2.1 times on the maximum.
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Fig.5 The virtual search path of the leader PE.
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Table 1 Frequency distribution of speedup ratio.

000 r000 [O] t <10 10 <t <10% (102 <t <103 10% <t oo

r<0.2 0 0 0 0 0
02<r<0.4 1 0 0 0 1
04<r<0.6 2 1 0 0 3
0.6 <r<0.8 10 2 0 0 12
0.8<r<1.0 98 60 15 4 177
1.0<r<1.2 189 151 57 16 413
1.2<r<14 103 82 55 13 253
14<7r<1.6 30 30 20 6 86
1.6 <r<1.8 17 11 14 4 46
1.8 <r <20 2 4 0 6
20<r <22 0 1 0 2 3
22<r 0 0 0 0 0
oo 452 338 165 45 1,000

02 0000O00O0O0OO0OOoooooooo
oooo
Table 2 Number of nodes of hierarchi-

cal pincers attack search and
leader processo

the proposed method.

oooooooog oooo
Prign 1,995 (536) | 1,807 (521)
Piow 91 (59) 91 (60) <
slave processor 3

slave processor 2
slave processor 1

08 300000000D00DODOO
Fig.8 An example of overlapped search by 3PEs.
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Table 3 Speedup ratio of hierarchical pincers attack search compared with branch and bound
method.

count ave min max
0<R<1 31 0.84 0.14 1.00
1<R<A4 955 1.42 1.00 3.97
4< R 14 6.17 4.43 16.77
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Table 4 Speedup ratio of the proposed method compared with branch and bound method.

count ave min max
0<R<L1 12 0.77 0.13 1.00
1<R<A4 970 1.63 1.01 3.98
4<R 18 6.05 4.02 19.11
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