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A Method of Analyzing Scalability
for Parallel Processing Numerical Simulation
Shigeo Orii
Japan Atomic Energy Research Institute
Center for Promotion of Computation Sci. & Eng.
2-28-8, Honkomagome, Bunkyou-ku, Tokyo 113, Japan

In case of parallel processing for a numerical simulation in the field of science and technology ,
there are some factors contributing to scalability, such as a property and size of the problem,
calculation scheme, algorithms, and programming style of the simulation code. The reason is that
parallel calculations make use of parallelisms in the simulation code. In addition, the architecture,
the performance and the language of parallel computers spawn specific overheads which relate
closely to the parallelisms and result in the cause of difficulty in analyzing scalability. The target
of this study is to establish the method of analyzing scalability of numerical simulation codes by
making a model of parallel processing time. The model, combined with measurement of the time,
accurately describes the parallelisms and the overhead. In this paper, the modeling methodology
and two examples of scalability analyses are shown with a parallelized Cholesky program on
VPP 500 and Paragon. ’
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