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Parallelization and Performance Evaluation of N-Body Problem
in an Object-Oriented Parallel Language
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abstruct

In this paper, we implement a parallel program that solves N-body Problem using an object-oriented
parallel language, OPA, which we are developing, and evaluate the performance of the program. We
confirm that OPA has two preferable properties for parallelizing sequential programs, a structured parallel
construct and a dynamic method replacement mechanism. The former allows the user to parallelize
the program simply, and the latter allows adaptive method replacement to eliminate mutual exclusion
and enable efficient execution of the program. Through our performance evaluation on a symmetric
multiprocessor, our OPA programs require only 1.2 times execution time against C++ programs in most

cases, and show scalable speed up.
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public instant void insert(particle){
i (ERETH 5){
index0 = MILA ¥ F v 7 X (FEIKH);
child0 = EN%EES;
this.child[index0] = child0;
} .
index0 = XG4 »7 v 7 A (particle);
T EFELEL) {
child0 = V%S,
this.child{index0] = child0;
}

else children[index0].insert (particle);
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public instant replaceable void insert(particle){

setmethod (insert, insertF1);
index0=x4i54 ¥ 7 v 7 A (WEAHAE);
PF(HIBT A FE N2 L) divide(particle);
else children[index(].insert(particle);
index0=X{/5 1 » 7 v 7 R (particle);
if(HIET B FEN% L) divide(particle);
else children[index0].insert (particle);

}

public instant void insertFi(particle){
index0 = MIEA 7 v 7 A (particle);
if(OFIETH5FLNV% L) divide(particle);
else children[index0].insert (particle);

}

public instant void insertF2(particle){
index0 = ¥In4 7 v 7 A (particle);
children[index0].insert (particle);
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