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Static Load-balancing for Distributed Processing of Numerical
Simulations

SHUICHI ICHIKAWAT and SHINJI YAMASHITAT

This paper describes a static load-balancing scheme for parallel numerical simulations on
distributed computing environment, which usually has a variety of processing elements (PEs).
Our scheme allocates the most adequate combination of PEs to minimize execution time by
using combinatorial optimization technique, avoiding excessive use of remote processors which
results in aggravation of execution time. This problem is solved by the following two steps: (1)
PEs are distributed among computing blocks, (2) then each computing block is split for each
PE to minimize processing time of the whole simulation, considering both computation and
communication. As this problem is a kind of combinatorial optimization which is very hard
to solve, this paper also shows some algorithms which give good approximation in reasonable
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Table 1 Simulation parameters.
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