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Performance Evaluation of Hybrid Programming
on Earth Simulator

KeN'icHI ITAKURA,t ATsuyA UNO,t Hitosui UEHARA )t
MINORU SAITOt2 and MiTsuo YOKOKAWA +t

The Earth Simulator has 640 processor nodes and its peak performance is 40 Tflop/s. Each
node has 8 vector processors, each of which has 8 Gflop/s peak performance, and 16GByte
shared main memory.

There are two programming methods on a node of the Earth Simulator. One, called flat
programming, is MPI on shared memory architecture, the other, called hybrid programming,
is “microtask” processing by automatically parallelization by the compiler. In this study, we
have evaluated three basic performances. The first one is a calculation time in a node with 8
vector processors which include microtask starting and closing overhead or MPI barrier. The
second one is a data transfer time between two nodes with 1-by-1 MPI processes or 8-by-8
MPI processes. The last one is a time for application with the calculation and data transfer.

Finally, we evaluated an application program which is large-scale direct numerical simula-
tions of the Navier-Stokes equations. The most of calculation time of this application is 3
dimensional FFT. The total running time with 8 nodes (64 APs) are 4 and 30 seconds for
2562 and 5122 problem size, respectively. Since the difference time between two programming
models is almost 1 second, the hybrid programming can be achieved the same performance
as the flat programming.
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