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Parallelizing of a Back Propagation in Heterogeneous Environment

Using a Rectangular Partitioning Mapping Method

You1 OzAawA,8 YOSHIHIRO SUGAYAt and HIROTOMO ASOt

Back propagation (BP), which is one of the neural network training algorithms, has been
applied to various fields. It requires long processing time, so many researchers have tackled
this problem using parallel processing. But most of them aim for homogeneous environ-
ment. When those are applied to heterogeneous environment, the lowest processor restricts
whole performance. We propose a SRPM method (Static Rectangular Partitioning Map-
ping), based on an idea that parallelization of BP is modeled as a rectanguler partitioning.
The model enables to decide an appropriate mapping pattern with respect to a load-balancing
and communication time. We propose a DRPM method (Dynamic Rectangular Partitioning
Mapping), which estimates ability and updates mapping pattern dynamically. The method
is efficient and useful for environments in which it is difficult to get information of accurate
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processor’s ability. And we show their efficiency experimentally.
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Fig.1 Multilayer perceptron.
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Table 1 The amount of calculation.
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Fig.2 Combination of two parallelizations.
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Fig.3 Rectangular partitioning modeling.

00000000 s; 0 m 00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000O0O0O0O0O0O0O0O0O0O0
52 0000
00000000000000000000000
ooo0O0000O0O0O0O0O0O0OO
e J00DOODDODOOODODONOOOOOONO
0000000000000000000000
0 P0000pOY.Y p=10000000
00 misf=p;, 00000000000000
0000000000000000000000
ooooooooo
e 000DD0ODDOOOODDOOOO X000 miO
0000000000000000000000
000000000000000000000
0MO00000000000000000O00
00000000000000000000000
00000000000000000000000
000000000000000000000000
000002000000000000000000
000000000000000000000000
000000000000000000000000
oooooo
e 0000OOOD 4000000000000
00o000000O0O0O0O00000000
e J00OOOOOOOOOOOOOOOOO
000000000000000000000 50
0000000000000 C0O0 e000OO0OO



3082 goooooooo

04 0J0OO0O0O0O0OO0O0OO0OO0ODMOOOO0OOOOOOOO0OO0
Fig.4 Column-fixed partitioning.
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Fig.5 Rectangular partitioning pattern.
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Fig.7 Partition deciding algorithm.
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