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A pipelining parallelism extraction technique considering machine resources

MasaTo YupA,t AKIRA KoSEkI,tt HIDEAKI KOMATSUtt
and YOSHIAKI FUKAZAWA!

In this paper, we describe a new instruction clustering algorithm for Loop Staging, which is
one of fine-grain loop parallelization techniques. By this time, in Loop Staging, instructions
have been clustered by prioritizing program dependences that become the communication cost
between processors, which deteriorate the performance of parallel execution when applying
existing iteration clustering methods. However, in practice, a large performance-up can’t be
achieved because of time for communication between processors and for controlling cache. In
this method, we consider time for communication between processors and for controlling cache
when we partition instructions in different processors as a 'cost’, and propose a new clustering
algorithm using this cost as a parameter of evaluating function of instruction clustering.
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void staging(GPDG gpdg){
Edge fusion_edge;
while(1){
initialize(gpdg); ....occonrverrrvrinnsrinnnne (A)
fusion_edge
= find_edge(all_edge€gpdg); .......... (B)
EETEBE) s (E)
®T;
else
fusion(fusion_edge);
}

}
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Edge find_edge(Edge all_edge){

Node t.node;

int partition_cost,fusion.cost,profit[];

for(edgecall_edge){
partitioncost = calc_cost(edge); ..(C)
t.node = tmp_fusion(edge); .......... (D)
fusion_cost = calc.weight(t-node);
profitfedge] = partition_cost-fusion.cost;

fusion_edge
= BXD profitfedge] © & &M edge;
return fusion_edge;
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