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Evaluation of Parallelizable C Programs
by the OSCAR API Standard Translator

TAKUYA SATO,"! HIROKI MikaML, ! AKIiHIRO HAvAsHI, !
MasayosHI Mask, ! Kenr KiMurat!
and HIRONORI KASAHARAT!

This paper proposes OSCAR(Optimally Scheduled Advanced Multiprocessor)
API Standard Translator. OSCAR API has been developped as an interface
between OSCAR compiler, which can parallelize C and Fortran programs, and
various embedded multi cores. The OSCAR API Standard Translator trans-
lates a parallelized C or Fortran program by OSCAR compiler into a program

having runtime library calls for DMA transfer, power control and so on for a
target multicore. The parallel processing performance for Parallelizable C pro-
grams, which are automatically parallelized by OSCAR compiler, are evaluated
on there multicore systems. The evaluation results show that, compared with
sequential execution, 5.61 times speedup is achieved on a 8 cores server IBM p5
550Q with 4 dual-core Power5+ processors on average, 4.43 times speedup on a
4 cores server with 2 quad-core Intel Xeon processors on average, and 3.34 times
speedup on Renesas/Hitachi/Waseda RP2 with SH-4A cores in SMP execution
mode using 4 cores on average, respectively.
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Fig.1 Compile flow using OSCAR compiler and OSCAR API
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OMP_NUM_THREADS=4

#pragma omp parallel sections
{
#pragma omp section
{
m
¥

#pragma omp section

m
s

#pragma omp section

Im
}
#pragma omp section
{
Im
}
}
(a) OSCAR API 00O
void thread_function_000(void);
void thread_function_001(void);
void thread_function_002(void);
void thread_function_003(void);

int thri;
int thr2;
int thr3;

oscar_thread_create( &thrl, thread_function_001, 0);
oscar_thread_create( &thr2, thread_function_002, 1);
oscar_thread_create( &thr3, thread_function_003, 2);

thread_function_000();

oscar_thread_join(thr1);
oscar_thread_join(thr2);
oscar_thread_join(thr3);

(b)) D0ODODOOOO000O
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Fig.4 Conversion to the run time library of API
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#pragma oscar onchipshared(varl)
(a) OSCAR APIO OO
int __attribute((section("0SCAR_SHARED")))varl;

(b) gce DO DOODD

O 5 onchipshared 0000
Fig.5 Conversion example of onchipshared
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01 0000
Table 1 Evaluation environment
System IBM p5 550Q Intel Xeon E5506 Renesas/Hitachi/Waseda RP2
Power5+ Nehalem-EP SH-4A
CPU (1.5GHz x 2 x 4) (2.13GHz X 4 X 2) (600MHz X 4)
L1 D-Cache 32KB / 1 core 32KB / 1 core 16KB / 1 core

L1 I-Cache
L2 cache
L3 cache

64KB / 1 core
1.9MB / 2 cores
36MB / 2 cores

32KB / 1 core 16KB / 1 core
256 KB / 1 core N/A
4MB / 4 cores N/A
SH C Compiler

Native IBM XL C/C++ Intel C/C++ + OSCAR API standard
Compiler for AIX Compiler V10.1 Compiler verion 11.1 Translation
Compile

Option OSCAR: -O5 -gsmp=noauto OSCAR: -fast -openmp
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Fig.6 Evaluation results for standard API interpretation system on IBM p5 550Q
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Fig. 7 Evaluation results for standard API interpretation system on Intel Xeon E5506
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Fig.8 Evaluation results for standard API interpretation system on Renesas/Hitachi/Waseda RP2
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