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1: for(unsigned int i = 0; i <Grid.NumNode; i ++) {
2: if(Grid.Nodes[i] I=NULL)
3: Grid.Nodes[i]->UpdateMomentum();
4: }
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6: for(unsigned int i = 0; i <Grid.NumNode; i ++) {
7: if(Grid.Nodes[i] = NULL)
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9: }
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MPM::CCell * cell = (MPM::CCell *)p->CellPointer[i];
ICTCORE::CVector3<double> v, a;
for(unsigned char n=0; n < 8; n ++) {
MPM::CnodeProperty*node = (*cell)[n]->GetNode(part);
if(node->Mass <Grid.CutOff)continue;
v += node->Momentum*shape[n] / node->Mass;
a +=node->Force*shape[n]/node->Mass;
}
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{
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}
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UpdatePosAnd Vel();
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for(unsigned int i = 0; i <Grid.NumNode; i ++) {
if(Grid.Nodes[i] != NULL)
{
if(Grid.Nodes[i]->stage=—0)
{
Grid.Nodes[i]->UpdateMomentum();
: Grid.Nodes[i]->stage=1;
}
: Grid.Nodes[i]->InitializeMomemtum();

}
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15: }
B9 {587 EdgeMomentum UpdateMPV

1: for(size_ti=0;i<p->GetSize(); i ++) {

2 1* BEAEASAH SR HAIR A 0 */

3: MPM::CCell * cell = (MPM::CCell *)p->CellPointer][i];
4: ICTCORE::CVector3<double> v, a;

5: for(unsigned char n=0; n< 8; n ++) {

6: MPM::CnodeProperty*node = (*cell)[n]->GetNode(part);
7: if(cnode->stage==0)

8: {

9: cnode->UpdateMomentum();

10: cnode->stage=1;

11: }

12: if{lnode->Mass <Grid.CutOff)continue;

13: v +=node->Momentum*shape[n] / node->Mass;
14: a +=node->Force*shape[n]/node->Mass;

15: }
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17: }
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A performance optimization framework
for hardware/software co-design

Luo Yulong, Tan Guangming, Sun Ninghui
(Institute of Computing Technology, Chinese Academy of Sciences, Beijing 10086 )
Abstract

The optimization of the application of complex scientific computation was studied to face the challenge that the
complexity of high performance computers grows quickly with their performance increasing, and the CPTF, a hard-
ware/software co-design performance tuning framework , was proposed. The CPTF can give an overall analysis of a
computer system’ s performance bottlenecks and their types according to the profile of the application at run-time
combined with the application’ s software characters and the platform’ s hardware characters, and finally give opti-
mization suggestions on source-level. And also it can propose an advanced loop fusion algorithm to solve the com-
mon problems in loop optimizing. The CPTF was used to optimize the particles simulation application of MPM and
achieved about 20% of performance improvement.

Key words: high performance computing, optimization, software/hardware co-design, loop fusion, static a-

nalysis
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