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Optimization of HPF Programs
with a Dynamic Recompilation Technique

TAKUYA ARAKI,t HITOSHI MURAI,* TSUNEHIKO KAMACHIf
and YOSHIKI SEOt

Optimizing compilers do various optimizations in order to exploit best performance from
computer systems. However, some kinds of optimizations cannot be applied if values of vari-
ables or system parameters are not known at compilation time. For example, parallelization,
strength reduction, or loop interchange are not allowed if values of variables which are used
to examine correctness and effectiveness of the optimization are not known at compilation
time. In addition, system parameters like memory size may affect selections of optimization
methods. In this study, we implemented a system which collects such information at run
time, and recompile and reoptimize parts of the program based on such information at run
time. The language used in this system is HPF (High Performance Fortran). In our system,
recompilation and management of runtime information are executed on a processor other than
the processors which execute user programs. Therefore, recompilation cost is not added to
execution time, unlike other similar systems. In this study, we preliminarily evaluated the
dynamic recompilaiton technique using this system. The evaluation result shows that 1.3
to 80 times speedups can be attained. With this result, we confirmed the usefulness of the
dynamic recompilation technique.
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Fig.2 Pre-execution compilation.
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