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Hierarchical Parallelism Control Scheme for Multigrain Parallelization

MoTOKI OBATA,t JUN SHIRAKO," HIROKI KAMINAGA,t
KAzuHISA IsHIZAKA® 1t and HIRONORI KASAHARA fft

A multigrain parallel processing is very important to improve effective performance beyond
the limit of the loop parallelism on a shared memory multiprocessor system. In the multi-grain
parallelization, coarse grain parallelism among loops, subroutines and basic blocks, and near
fine grain parallelism among statements inside a basic block are exploited in addition to the
conventional loop parallelism. In order to efficiently use hierarchical parallelism of each nest
level, or layer, in multigrain parallel processing, it is required to determine how many proces-
sors or groups of processors should be assigned to each layer, according to the parallelism of
the layer. This paper proposes a hierarchical parallelism control scheme for multigrain parallel
processing so that the parallelism of each hierarchy can be used efficiently. Performance of
the hierarchical parallelization using the proposed scheme implemented on OSCAR multigrain
parallelizing compiler is evaluated on IBM pSeries690 Regatta SMP server with 16 processors
using SPEC95FP benchmarks and the hierarchical parallelization using the proposed scheme
gave us 1.9 to 10.6 times speed up against sequential processing.
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Programs tomcatv swim su2cor hydro2d mgrid applu turb3d

Sequential 26.7 22.5 23.0 31.0 36.7 27.0 40.2

XLF 16PEs 29.3 23.2 79.3 116.8 76.7 37.2 41.3
XLF minimum (PE) | 18.4(4) | 9.1(3) | 20.1(2) | 19.5(3) | 19.5(4) | 23.5(3) | 40.2(1)
OFC minimum (PE) | 4.5(15) | 2.2(16) | 7.0(15) | 3.6(13) | 4.6(16) | 14.0(16) | 18.5(7)

*OFC: OSCAR 00000, XLF: XL Fortran, ( ): 00000000

02 00000000000000008

Table 2 Processor assignment result by the proposed scheme
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