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Effect of Runtime Technique for Balancing Load of Communication

and Computation in Sparse-Matrix Vector Multiply

KeNICHIROU KUSABA |11 Takesur NANRIT2
and SE11 FUJINOT2

This paper proposes a runtime load-balancing technique for sparse-matrix
vector multiplication used in iterative methods. There have been some run-
time load-balancing techniques proposed that only considers computation time.
However, in iterative methods, the results of the multiplication on each process
must be copied to other processes in each iteration. Therefore, the time com-
munication should be also considered for better load-balancing. The technique
in this paper estimates computation time and communication time of each row
of the target matrix by using measured time of execution on each process at
runtime. Then these estimations are used to adjust the distribution of rows to
processes so that the entire cost of each process will be balanced in the sparse-
matrix vector multiplication in the next iteration. By some experiments over
several types of matrices, the proposed technique showed that, in most cases,
the effect with this technique is better than or equal to the effect with the
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technique that only considers only computation time.
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