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Performance of OSCAR Multigrain Parallelizing Compiler
on SMP Servers and Embedded Multicore

JUN SHIRAKO,! TOMOHIRO TAGAWA,t TSUYOSHI MIURA,t
TAKAMICHI MIYAMOTO,! HIROFUMI NAKANO,! KEIJI KIMURAt
and HIRONORI KASAHARA

Currently, multiprocessor systems, especially multicore processors, are attracting much at-
tention for performance, low power consumption and short hardware/software development
period. To take the full advantage of multiprocessor systems, parallelizing compilers serve
important roles. This paper describes the execution performance of OSCAR multigrain par-
allelizing compiler using coarse grain task parallelization and near fine grain parallelization in
addition to loop parallelization, on the latest SMP servers and a SMP embedded multicore.
The OSCAR compiler has realized the automatic determination of parallelizing layer, which
decides the suitable number of processors and parallelizing technique for each nested part of
the program, and global cache memory optimization over loops and coarse grain tasks. In the
performance evaluation using 10 SPEC CFP95 benchmark programs and 4 SPEC CFP2000,
OSCAR compiler gave us 2.74 times speedup compared with IBM XL Fortran compiler 10.1
on IBM p5 550Q Power5+ 8 processors server, 4.82 times speedup compared with IBM XL
Fortran compiler 8.1 on IBM pSeries690 Power4 24 processors server. OSCAR compiler can
be also applied for NEC/ARM MPCore ARMv6 4 processors low power embedded multicore,
using subset of OpenMP libraries and g77 compiler. In the evaluation using SPEC CFP95
benchmarks with reduced data sets, OSCAR compiler achieved 4.08 times speedup for tom-
catv, 3.90 times speedup for swim, 2.21 times speedup for su2cor, 3.53 times speedup for
hydro2d, 3.85 times speedup for mgrid, 3.62 times speedup for applu and 3.20 times speedup
for turb3d against the sequential execution.
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