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Evaluating OpenMP Performance on
SDSM using SPLASH2: Omni/SCASH Benchmarks.

YOSHIAKI SAKAE,t SATOSHI MATSUOKA,t MITSUHISA SATO,t
AtsusHI HAaSEGAwAttt and HIROSHI HARADA tt

Omni/SCASH is an implementation of OpenMP on top of a DSM system SCASH, allowing
portable execution of shared-memory OpenMP programs on SMPs as well as on clusters. To
validate the effectiveness of Omni/SCASH, we conduct the following benchmarks: porting of
selected sets of SPLASH2 benchmarks onto OpenMP and execution thereof on Omni/SCASH
to measure the effectiveness of the implementation, such as the costs/frequencies of cache
hit/cache miss/DSM fault handler/barrier invocations. We then test the effectiveness of
whether Omni/SCASH serves as a effective programming platform for heterogeneous clus-
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ters.

Preliminary results are mixed, and indicate that further work is needed for portable

parallel programming on (heterogeneous) clusters.
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volatile int a = 0;
#pragma omp parallel
{
if (omp_get_thread_num() == 1) {
a=1;
#pragma omp flush (a)
}
while (a == 0) {
/* busy wait */
#pragma omp flush (a)

o
= O 0w 0 NG UR W N

-
N

}
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£ 1 Presto 75 AL OBk

CPU Celeron 500MHz
Cache 128KB
Chipset 440BX
Memory SDRAM 512MB
NIC Intel E.E. Pro 10/100
NIC Myrinet M2M-PCI84A-2
oS Linux-2.2.17

Omni/SCASH speedup: SPLASH2 FFT on Presio

FET 10K paricles —t—
FET 16K paricles —x—
FFT 2K paricies -~ |
12 - : e

‘Number of Nodes

B 2 Presto iIZ81}3 FFT OAE—RT7 v/

FFT 21%K, 21%K, 22°K points

Ocean 2582, 514? grid ocean

Water 512, 8000, 27000 molecules
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#2 Pr

esto 77 AXIZE A SPLASH2 FET, Qcean, Water 3L NPB CG OFITEM [msec]
J— RE 1 2 4 8 16
FFT (2!°K points) 1 4 8 10 19
FFT (2!°K points) 108 212 213 197 220
FFT (22°K points) 2042 2737 2382 1948 1677
Ocean (2582 ocean) 2020 6682 | 10108 | 11246 5997
Ocean (5142 ocean) 7508 | 22859 | 49319 | 34376 | 10631
Water (512 molecules) 2132 1369 786 449 349
Water (8000 molecules) 31645 | 19936 | 11173 5756 4051
Water (27000 molecules) [| 105209 | 68010 | 39149 | 22366 | 12834

%3 SPLASH2 707 Z/\DFvwwirab v MR Z7xa— W BNZRZ N
nodes | L1 hit | L2 hit P i 2 AV
FFT 2°°K 2 | 98.0% | 59.5% | 3888.6 [[Hl/node/sec]
4| 98.4% | 60.3% | 1777.1 [H/node/sec|
8 98.5% 61.1% 885.0 [[Al/node/sec]
16 98.6% 57.9% 451.4 [[El/node/sec] 6.6 [[8]/sec
Ocean 258° 2 97.3% 43.7% | 3953.6 [[Hl/node/sec 166.3 [[E]/sec]
4 98.2% 61.2% | 1477.3 [[El/node/sec 187.5 [[El/sec
8 98.7% 68.7% 330.5 [[El/node/sec 127.4 [El/sec
16 99.2% 70.1% 127.7 [Hl/node/sec 263.6 [[6l/sec
Water 2.7K 2 98.1% 86.4% 503.6 [[E/node/sec 0.35 [[8]/sec]
4 98.1% 83.2% 288.2 [[E]/node/sec 0.61 [[El/sec]
8 98.2% 81.2% 159.2 {[El/node/sec 1.07 [[H/sec]
16 | 98.3% | 78.0% 99.4 B, node/sec 1.87 [El/sec)
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d_size = ...;
for (i = 0; i < mprocs; i++) {

N oo W e

work1[i] [0] = (double **)ompsm_galloc(d_size, DEST_DIRECT, i);
work1{il [1] = (double **)ompsm_galloc(d_size, DEST_DIRECT, i);
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