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The Software Distributed Shared Memory System on the IA64 Cluster

HirovyA MATSUBA' and YUTAKA ISHIKAWAf®

This paper proposes a new software distributed shared system called FDSM64 for the 1A64
architecture. FDSM64 analyzes the access pattern of an application at the first iteration of a
loop and obtains the area called the communication set, which is the area in shared memory
where the communication is required to maintain memory consistency. This communication
set is used in the rest of the iterations and this results in the elimination of the overhead to
keep the coherency of the shared memory. A single-byte granularity is required to get the
precise communication set. To achieve this granularity, FDSM64 uses debug registers of the

IA64 architecture, which may watch the large area of memory.
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#pragma omp for
for (j = 1; j <= lastcol-firstcol+l; j++) {

z[j] = z{j] + alpha*p[j];
r[jl = r[j] - alphaxq[j];
}
1 OpenMP O —2A
Fig. 1 OpenMP source
{

auto int j_41;
auto int j_42;
auto int j_43;
(j_41)=(1);
(j_42)=((((*__G_lastcol)-
(%__G_firstcol))+(1))+(1));
(j_43)=(1);
_ompc_default_sched(&j_41,&j_42,%&j_43);
for ((§)=(5_41); (§)<(j_42); (§)+=(j_4a3){
2+ (N=(x(2)+()))+
((*__G__L_alpha_4)*(*((p)+(j)))));
() +(3)))=((*x((r)+(§)))-
((*__G__L_alpha_4)*(x((@)+(j)))));
}
}

_ompc_barrier();

2 EMtEoa-F
Fig. 2 Converted OpenMP program
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