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Prefetch Mechanism in Compiler-Assisted Software DSM System
JuMPEI NIWA

Software Distributed Shared Memory (S-DSM) provides shared address space at run-time and accepts a
wide range of applications on parallel computer systems with commodity hardware. Software DSM caches
remote data in the local memory in order to reduce remote-memory-access latency.

This paper proposes the methods for reducing remote-memory-accessin S-DSM by utilizing an optimiz-
ing compiler that directly analyzes explicitly parallel shared-memory source programs. That is to say, this
paper suggests the compiling techniques of issuing prefetch for remote-memory access and introduces the
interface that enabl es prefetch mechanism.

| have implemented this compiling technique in optimizing compiler, Remote Communication Optimizer
:RCORP. | aso have implemented the lightweight runtime systems on PC cluster connected with the Giga-
bit Ethernet (L000BASE-T). The experimental results using the SPLASH-2 benchmark suite show that the

prefetch technique is effective.
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double *a-G_MALLOC(.1;

double *a=G_MALLOC(..);

double *a=G_MALLOC(..];

Barrier(]; Barrier 07

if (MyNum == owner] {

for [i:
ali] += alpha*blil;
W(a,8%n) ;

W(&a[i] ,8);
! }
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double *a = G MALLOC(..) ; double *a = G_MALLOC(..) ;

Barrier(); -}éarrier() ;

R(a,8%*n) ; if (MyNum == owner)

- R(a,8%*n) ;

if (MyNum == owner) {

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

af[i] += alpha*b[i]} for (i=0; i<n; i++)

W(a,8%*n); a[i] += alpha*b[i]}

} W(a,8%n) ;

}
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