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Parallelization Techniques for a Supercomputer
with Hierarchical Memory

This paper describes CFD (Computational Fluid Dynamics) algorithm on a
highly parallel supercomputer with hierarchical (common / local) memory system.
Our original CFD code uses IAF (Implicit Approximate Factrization) scheme and
is fully vectorized. We developed several kinds of sub-space mapping methods
to find the best parallelization. Localizing memory accesss is the most important
point of our optimization. Minimizing serial portion of the program and
enlarging process granularity are general techniques for parallelism. Simulation
results for 128 processor system estimate that this algorithm has a speed-up factor
of 81.3 compared to the speed-up of 30.5 for the original algorithm.
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