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Data Distribution Management for Distributed Memory
Machines in Parallel Programming Environment PCASE

Tsuneniko Kamacui! and Yosuikr Seof

This paper presents data distribution management and communications generation tech-
niques for distributed memory machines in parallel programming environment PCASE.
PCASE consists of two parts. One is a machine independent interactive parallelizer Xpal-
las which generates IPF (Intermediate Parallel Fortran) programs, and the other is DCM
(Data distribution & Communication Manager) which accepts IPF programs and generates
target parallel programs based on SPMD (Single-Program Multiple-Data) model. Xpallas
extracts parallelism from DO loops and finds data transfer assuming that the target ma-
chine is a hierarchical memory model. DCM realizes iteration mapping of parallelized
loops based on owner compute rule, and inserts communication and synchronization codes
referring the information about data transfer and data distribution described in IPF pro-
gram. We carried out performance measurement on a 16 node Cenju2, with two VR 3000
RISC microprocessors and 64 MB memory per node, using 3 D poisson solver program (60 X
60%60) based on SCG (Sealed Conjugate Gradient) method. In this experiment, we achiev-
ed 11 times speedup as compared with executing on one node when data distribution is
specified.
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end do
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Fig. 6 Example of flow dependency.
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Fig. 8 Data transfer generation for read data.
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Fig. 9 Data transfer code generation.
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