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Static Load Balancing for Parallel Numerical Simulation
by Combinatorial Optimization

SHUICHI ICHIKAWA,! TAKAMITSU KAwAItt and TOSHIO SHIMADAt

A static load balancing scheme is discussed for parallel numerical simulation language NSL.
NSL partitions computational domain into multiple blocks, and allocates processors optimally
for each block in accordance with computation and communication cost. This allocation prob-
lem is formulated as a combinatorial optimization problem, and solved by branch-and-bound
method. Though large problems cannot be solved by this method because of combinato-
rial explosion, an effective approximation algorithm is presented and evaluated by numerical
simulation. The error of this approximation algorithm is less than 15% under reasonable
condition. The execution time for this optimization is also measured in numerical simulation
1o induce the estimation equation. The allocation method presented here is widely applicable
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by adapting evaluation function for each purpose.
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