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Techniques for Optimizing Software DSM System on WAN

JUMPEI NI1wAt

Recent progress in high-speed and high-bandwidth backbone networks such as SuperSINET
has led to computer clusters over wide-area network (WAN), called global computing systems.
On global computing systems, the shared-memory programming model makes it much easier
for programmers to write parallel applications than the message-passing model. The question
is whether or not shared-memory parallel programs can run on global computing systems ef-
ficiently. This paper proposes techniques for optimizing software distributed shared memory
(S-DSM) on global computing systems. Both the compiler optimization and the run-time
optimization make the latency of remote-memory access small and provide scalable shared
memory. These techniques for optimizing S-DSM system have been implemented, and they are
evaluated through the experiments under pseudo WAN environment using Comet delay/drop.
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Fig.2 Cluster cache.
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Code output for WDSM
double *a = G_MALLOC (..);

:> garrier ()

Optimizing | if (MyNum == owner)
Compiler Ra(a,8*n) ;//Asynchronous

Input code
double *a=G_MALLOC(..);

Barrier();

if (MyNum == owner)
for (i=0; i<n; i++)

. if (MyNum == owner) {
a[i] += alpha*bl[i];|

D(a, 8*n);
for (i=0; i<n; i++)
ali] += alpha*b[i];
RCOP W(a, 8*n);
}

ﬂRCOP
Code output for UDSM

double *a = G_MALLOC (..);

Code output for ADSM
double *a = G_MALLOC(..);

Barrier();
Barrier();
if (MyNum == owner) {
Rs(a, 8*n);//Synchronous if (MyNum == owner) {
for (i=0; i<n; i++) for (i=0; i<n; i++)
a[i] += alpha*b[i]; a[i] += alpha*bl[i];
W(a,8%*n) ;

} i

03 0OoOoooo
Fig.3 Example of generated code.
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Fig.4 Behavior of shared-read operations when using

cluster cache.
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Table 1 Average execution time of LU-Contig
(n = 20000) and its breakdown (sec).
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