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MPIETE2 :
Improvement of the MPI Execution Time Estimator
in Prediction Error of Communication Time

Toshihiro IWABUCHIT, Shu SUGITA%, Hayato YAMANAZ®

Abstract In this paper, we improve the MPI Execution Time Estimator (MPIETE) to reduce the prediction error of
communication time. MPIETE we have proposed is the execution time estimation tool for MPI programs. MPIETE's
scheme divides a MPI program into the computation blocks and the communication blocks, and then predicts the
total execution time by summing the execution time of each block. Since estimating the block execution time is fast,
MPIETE enables to predict the total execution time faster than executing MPI program actually. However, MPIETE
assumes no network contension. This results in some errors to predict the delay-time with network contentions. In
this paper, by proposing the new estimation scheme for communication block including the delay-time, we improve
the MPIETE. The proposed scheme enables to predict the performance decrement and to find out the number of the
Processing Unit (PU) where the target platform marks the best performance. We have evaluated MPIETE?2 ,that
improves MPIETE with the proposed scheme, using EP, CG, FT, MG from NAS Parallel Benchmmarks 2.4. As the
results for 2-128PU, the prediction error ranges are less than 14% and the execution time of the prediction is 1/4
times smaller than the actual execution time. Moreover, MPIETE2 predicts exactly the number of PU where the
target platform marks the best performance.
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