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Abstract This paper proposes a novel approach to predict the performance of peta-scale supercomputers. It is not easy to
accurately predict the performance of large-scale systems such as peta-scale computers. This is because we need to use an
existing computer system, the performance of which is exactly lower than the target system. To solve this problem, we have
developed a performance evaluation environment called PSI-SIM. The key ideas introduced in PSI-SIM are that 1) we attempt
to abstract the application program codes to be used for the performance prediction, and 2) execute them on a virtual parallel
execution environment we developed. We have attempted to predict the performance of an existing 6.5 TFlops machine by
using a 192 (or 52) GFlops machine. As the result, the prediction error was only 10%. In addition, we have tried to predict the
performance of un-existing peta-scale supercomputer, and found that it can achieve 1.01 PFlops for HPL.
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