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Research on Hybrid Parallel Programming Technique Based on CMP Multi-cure Cluster
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(Institute of Parallel Processing Technology, Zhongyuan Institute of Technology,Zhengzhou 450007, China)

Abstract When validating some theory and testing computer systems processing capacity, high-performance scientific
computing is an effective experimental means. Currently,as CMP multi-core clusters become increasingly common, this
article attempted to do some experimental studies to the MPI and OpenMP two different parallel programming tech-
nique consisting of hybrid programming model. Through analyzing the experimental data of the program execution time
and the speedup,it can be seen that in multi-core and multi-node clusters using fine-grained Hybrid parallel program-
ming method than the single using MPI parallel programming method will be more rational and efficient, so it can also
better reflect the features and advantages of system hardware and software,
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4.1 MPI+OpenMP 447 B EHEARNEEREB GE.
MPI {358
void solve(int num_thread)
{
omp_set_num_threads(num_thread) ;

/ERERIR AL

int _tmain(int argc,char * * argv)

{
int processors; //AbFHAS ¥
int myid; // 4 BIEEZBTHHRNFR RS
int local_m_begin,local_m_end;
int num_thread; //4 ¥ H
while(scanf("%d" , &num_thread)! =EOF)

solve(num_thread) ;
}
start=omp_get_wtime() ; // 3R BB} [8]
MPL_Init(&arge, &argv);
MPI_Comm_rank(MPI_COMM_WORLD, &myid) ;
MPI_Comm_size(MPI_COMM_WORLD, & processors) 3
//AEHERE A AT P 0, 3 AR
local_m_begin=(M/processors) * myid;
local_m_end=(M/processors) * (myid+1)—1;
# pragma omp parallel
{
# pragma omp for private(i,j, k)
for(i=local_m_begin; i< =local_m_end;i++)
{
for(k=0; k<{P; k+-)
{
for(j=0;j<<N;j-+-+)
{
CLiLk]+=Al{10j] = B1[k];
}
}
}
}
/ /R E
MPI_Gather (& C[local_m_begin][0], (M/processors) * P, MPI_
INT, C, (M/processors) * P, MPI_INT, 0, MPI_COMM_WORLD);
end=omp_get_wtime();
cout<"MPI--OPENMP # "< myid< " 5§l 3% K i} ] EBT 3 ; " <end
—start<<"\n";
MPI_Finalize();
return O;
}
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400 # 400 MPI 0. 620416 0, 615277 0, 606601 0, 614098 0, 632
*
MPI-+OpenMP 0. 764782 0.417187 0, 530137 0. 570702 0. 68
800 % 800 MPI 2.17472 2. 14644 2.14495 2. 15537 1. 46
*
MPI+OpenMP 1. 06647 1. 36373 1. 55666 1. 32895 2.37
MPI 18. 213 17. 2659 17. 2659 17. 2659 2.01
1600 * 1600
MPI+OpenMP 9, 25432 9. 35401 9, 30509 9. 30447 3.70
MPI 30, 6864 30. 6983 32.9784 31, 45437 1, 20
2000 * 2000
MPI-+OpenMP 16, 8428 16, 7723 16, 7665 16. 79387 3.73
MPI 59, 4388 57.9278 59. 9441 59. 10357 2.00
2400 * 2400
MPI+OpenMP 31,7355 31. 6845 31,4729 31, 63097 3.74
MPI 123.422 120, 329 119. 848 121, 1997 2.01
3000 * 3000
MPI+OpenMP 64, 3627 64, 1355 64, 3952 64, 2978 3.78
MPI 298, 554 295, 537 292, 958 295, 683 1.88
4000 * 4000
MPI-+OpenMP 145, 517 145, 483 145, 658 145, 5537 3.82
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