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Recently, heterogeneous computing systems that achieve high-performance computing

by using Graphics Processing Units (GPUs) as accelarators draw much attention in the area 2.1 OpenCL

of computation sciences. However, a problem in use of GPUs is that it is necessary to port OpenCl? OOKhronosO D DO0O0OODO0DO0OO00OODODOOOODOOOOODDOOO
an existing program to a program for GPUs. To relieve the portifagtethis paper focuses

on the technology to automatically generate a GPU program by inserting directives into an oobooboooOoboooboobOoOO0OpenCLODOOOOODODOODOOODOO
existing sequential code and evaluates the sustained performance of the auto-generated pro- 0000000000000000000000000O0OpenCLO00000O00000O

gram. In addition, we show the achievable code optimizations by using directives. A simple
matrix multiplication program is used for the evaluation to demonstrate that the automati-
cally generated code can achieve a high sustained performance.
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2| /MatrixMul : C = alphax A * B + betax C

3 /mis A'swidth, nis A’s heightandk is B's height

A i
5 __kernelvoid MatrixMul( int m, int n, __globalfloat+A, __globalfloatx B, __globalfloat« C )
6 {

7| inti = getglobalid(0); / work-itemID

8 int j = getglobalid(1);/work-itemID

9 intl; /Inductionvariables

10 float AB = 0.0f;/ Temporaryresult

111 for(1=0;1<n;++I){

12 AB +=Afi s m+l] « B[l «n+1];

13}

14  C[j*m+i] = alphax AB + betax C[ j+ m + iJ;
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i
/MatrixMul : C = alphax A + B + betax C
/mis A'swidth, nis A’s heightandk is B's height
M
#pragmahmpp MatrixMul codelet targee OPENCL, args[C].ieinout
void MatrixMul( int m, int n,int k, floatx A, float B, float+ C, float alpha,float beta)
{
int i,j,l; / Inductionvariables
float AB; / Temporaryresult
for(intj=0;j<m;j++){
for(inti=0;i<k;i++){
AB = 0.0f;
for(int1=0;1<n;l++){
AB +=A[ sm+ 1] «B[l «n+1];
}
C[j *m+i] = alphax AB + betax C[j + m+ ] ;
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