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OpenMP implementation and performance on Embedded M32R32700 Chip-Multi processor

Y OSHIHIKO HOTTA,t MITSUHISA SATO," YOSHIHIRO NAKAJIMAT
and YOSHINORI OJIMAt

CMP (Chip Multiprocessor) is a promising processor architecture, not only for high perfor-
mance but also for reducing power and energy consumption in embedded applications. We
have implemented an OpenMP compiler for an embedded Renesas M32R chip multiprocessor
as a parallel programming environment. In this paper, we report the preliminary performance
of OpenMP benchmarks, including scientific and multimedia applications on the M32R CMP.
We found that OpenMP allows users to easily obtain reasonable performance improvement
using multiple CPUs in the CMP with just a few directives inserted. Also, we discuss the
possibility of OpenMP thread run-time scheduling and some compilation techniques for power-
aware computing on the CMP.
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M32R(mutex_lock)  M32R spin_lock

processor (2 proc.) | PenIII(mutex_lock)
PARALLEL 4.7
FOR 1.3
PARALLEL FOR 5.2
BARRIER 0.9
SINGLE 1.4
CRITICAL 0.7
LOCK/UNLOCK 0.7
ORDERED 0.4
ATOMIC 0.9
REDUCTION 6.8

843.4 828.9
17.7 21.9
857.8 830.7
13.0 18.7
58.9 7.4
313.8 4.9
313.5 3.9
10.3 5.7
295.4 6.1
855.7 845.3
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single 2 proc. speedup
Laplace 109.2 56.7 1.9
IS CLASS S 0.31 0.19 1.63
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function single 2 proc. speedup
motion_estimation 1.823 1.009 1.81
predict 0.001 0.001 0.95
dct_type_estimation 0.018 0.019 0.97
transform 0.374 0.018 1.99
putpict 0.231 0.223 1.04
iquant 0.018 0.020 0.92
itransform 0.038 0.050 0.76
calcSNR 0.025 0.026 0.95
Total 2.762 1.55 1.65

0 4 mpeg2encode O Pentium IIT SMP (550MHz) 0000
00 [sec]

/*loop through all macro-blocks of the picturex/
#pragma omp parallel private(i,j,myk)
{

#pragma omp for

for (j=0; j<height2; j+=16)

{

for (i=0; i<width; i+=16)

{

. loop body ...

}

}
}
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0 00 0O 0O motion_estimation 00 Pentium III 00O O
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function single 2 proc. speedup
motion_estimation 9.03 4.94 1.83
predict 0.12 0.12 1.01
dct_type_estimation 0.46 0.53 0.87
transform 102.62 73.06 1.40
putpict 2.32 3.81 0.62
iquant 0.13 0.13 1.00
itransform 0.25 0.26 0.99
calcSNR 18.61 11.59 1.60
Total 131.25 94.48 1.41

0 5 mpeg2encode 0 M3T 0 32700UT 000000 [sec]
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