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Design and Implementation of Software Distributed Shared Memory system
that Realize the Communication Optimization by Task Moving

JUN TACHIKAWA * and HIROSHI KOIDEt

This paper describes that the design and implementation detail of runtime system for
OpenMP ’T-SDSM’. T-SDSM is the software DSM system for heterogeneous computing en-
vironments such as PC-Cluster and Grid, and for distributed computing systems that have
dynamic load change. T-SDSM has two functions. One is the data caching, and the other
is the task moving. The data caching function loads the memory block accessed by the task
from remote node, and many other SDSM system has this function. The task moving function
move the task to home node that is owner of the memory block accessed by the task. The
evaluation result of T-SDSM with laplace program don’t show the effectiveness of communi-
cation optimization by the task moving function, because T-SDSM has a large overhead on
task execution. However, the evaluation result with critical section show that the effectiveness
by task moving.
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//>double u[XSIZE+2] [YSIZE+2] ,uu[XSIZE+2] [YSIZE+2]; ‘\\

int main() {
int x,y,k;

#é;a%ma omp parallel private(k,x,y)

for(k = 0; k < NITER; k++){
#pragma omp for
for(x = 1; x <= XSIZE; x++)
for(y = 1; y <= YSIZE; y++)
uulx] [yl = ulx][yl;
#pragma omp for
for(x = 1; x <= XSIZE; x++)
for(y = 1; y <= YSIZE; y++)
ulx] [yl = (uulx-1][y]
+ uulx+1] [y]
+ uulx] [y-1]
+ uulx] [y+1])/4.0;

02 00 OpenMPOOOOOOO
Fig.2 OpenMP program example.
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//rdouble u[XSIZE+2] [YSIZE+2] ,uu[XSIZE+2] [YSIZE+2]; \\
double (*__SV_u) [YSIZE+2], (*__SV_uu) [YSIZE+2];

int _tsdsm_main() {
_tsdsm_parallel(0);

int _taskO(void *param) {
int x,y,k;
for(k = 0; k < NITER; k++){
_tsdsm_workshare_for(1,1,XSIZE,1,LessEqual);
_tsdsm_workshare_for(2,1,XSIZE,1,LessEqual);

}

int _taskl(void *param) {
int x,y;
_for_elem_t *f=(_for_elem_t*)param;
for (x=f->1b; x<=f->ub; x+=f->step) {

for(y = 1; y <= YSIZE; y++) {
__SV_uulx] [yl = __SV_ulx][yl;

}

}

int _task2(void *param) {
int x,y;

_for_elem_t *f=(_for_elem_t*)param;
for(x=f->1b; x<=f->ub; x+=f->step) {
for(y = 1; y <= YSIZE; y++)

__SV_ulx] [yl = (__SV_uulx-1][y]
+ __SV_uul[x+1] [y]
+ __SV_uulx] [y-1]
+ __SV_uulx] [y+1])/4.0;
}
}
}

void _user_shmem_init(void *info) {
_tsdsm_init_shared_variable(info,
&__SV_u,
sizeof (double) * (XSIZE+2) * (YSIZE+2) ,
u, "u");
_tsdsm_init_shared_variable(info,
&__SV_uu,
sizeof (double) * (XSIZE+2) * (YSIZE+2) ,
uu, "uu") ;

void _acO(void *info, void *param) {

void _acl(void *info, void *param) {
_for_elem_t *f=(_for_elem_t*)param;
_tsdsm_ac_2d_R( info,__SV_u,
£->1b, f->ub, f->step,
1, YSIZE, 1);
_tsdsm_ac_2d_W( info,__SV_uu,
f->1b, f£->ub, f->step,
1, YSIZE, 1);

void _ac2(void *info, void *param) {
_for_elem_t *f=(_for_elem_t*)param;
_tsdsm_ac_2d_R( info,__SV_u,
f->1b-1, f->ub-1, f->step,
1, YSIZE, 1);
_tsdsm_ac_2d_R( info,__SV_u,
f->1b+1, f->ub+1, f->step,
1, YSIZE, 1);
_tsdsm_ac_2d_R( info,__SV_u,
f->1b, f->ub, f->step,
1-1, YSIZE-1, 1);
_tsdsm_ac_2d_R( info,__SV_u,
f->1b, f->ub, f->step,
1+1, YSIZE+1, 1);
_tsdsm_ac_2d_W( info,__SV_uu,
f->1b, £f->ub, f->step,
1, YSIZE, 1);

03 0oooooooooo
Fig.3 User task code example.
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Table 1 Evaluation environment.
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0 2 laplace 00000
Table 2 Execution result of laplace.

oooo 1 2 4 8
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Table 3 Execution result of critical.
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