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The Design of Parallel Runtime System

for Highly Productive Parallel Programming Environment

Hiroko MIDORIKAWA *!, Yuichiro SUZUKI **

ABSTRACT : To realize highly productive parallel programming environments, newly designed parallel

runtime system based on software distributed shared memory is proposed. It can provide a seamless parallel

programming model from intra-node multithread programming to inter-node parallel programming. It

overcomes the data inconsistent problem caused by multiple threads n a user program at remote page

tetching. It provides node-shared data address space with a traditional relaxed memory consistency model

as well as high-speed ad-hoc data copy interface between node-shared data and node-local data. User can

easily extend their existing C, OpenMP and OpenACC programs to node parallel programs incrementally

by directive-based programming API on this runtime system.
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#include <omp.h>
int a[SIZE];
int main() {
#pragma omp parallel for

for(i = 0;i < SIZE;i++) {
ali] = b[i] + c[i};

L @

i FF 045 L (0penMP + MiMoSaT— )
#include <omp.h>
#include <dsm.h>

int* a;

int main(int argv,char** argc) {

dsm_startup({&arge,&argv); J FFﬁ;E
— —rie

a = dsm_alloc(SIZE*sizeof{int),sizeof(int)); <7 ﬁ?f‘o'/z
int size = SIZE/get_dsm_nprocs(); ﬁﬁﬁm&ﬁ

#pragma omp parallel for

for(i = size*get_dsm_rankl();i < size*
(get_dsm_rank()+1);i++){
ali] = b[i] +¢[i];

} /—FE&BTRL

dsm_memory_barrier(); €= | Xﬁﬁjﬁg) lﬁl%

dsm_shutdown();

}

11 MiMoSaZ 4 TS 2FA LIRS L

i F T 055 L (OpenMP+MPIT—R)
#include <omp.h>
#include <mpi.h>
int a[SIZE];
int main(int argv,char** arge) {
MPI_Init(&arge,&argv);

int size = SIZE/nprocs;
int my_a[size];

if(rank == 0) {

for(i = 0;i < nprocs;i++) {

MPI_Send(a+size*i,size,..); ﬁ%@*ﬁl

}

MPI_Recv(my_a, size,..);

#pragma omp parallel for

for(l = size*rank;i < size®(rank+1);i++){
my_ali] = b[i] + c[i];

MPI_Send(my_a,size, MPI_INT,...);

if(rank == 0){
for{i = 0; < nprocs;i++)}{ E =
MPI_Recv(a+size*i,size,...); Jﬁ n@)ﬁl

}
}

MPI_Finalize();
}

12 MPI &0penMPIZ & B 4E3E T 07 5 L)
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#ipragma smint share [nprocs][]
int a[SIZE];
int main() {

#pragma smint papallel for
Hpragma omj irallel fe

for(i = 0;i < SIZE;i++) {
a[i] = b[i] + ci];

}
}
13 MiMoSam(Fsmint7¥ 4 L2 74 Z&#FALF=-70O
55 L)
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