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An Analysis-time Procedure Inlining Scheme
for Multi-grain Automatic Parallelizing Compilation

KEN’ICHIROU YOSHII,t GANTETSU MATSUL T MOTOKI OBATA,!
SHINYA KuMAzZAWAt and HIRONORI KASAHARA 1

This paper proposes an interprocedural parallelism analysis scheme which combines
analysis-time inline expansion and flexible cloning for multi-grain parallelization. The
analysis-time inlining is applied to subroutines to which the previous interprocedural analysis
scheme like “Atom Image” cannot analyze parallelism to exploit global parallelism. After the
analysis of global parallelism over procedures, compiler generates inlined code for program
part having global parallelism or applies “flexible cloning” to program parts without global
parallelism into the original shape or different shape of subroutine. With this scheme, the
compiler can exploit global coarse-grain and loop-level parallelism with minimum increase in
the code size.

‘Performance evaluation using benchmark program ARC2D on a simulator of multiproces-
sor system OSCAR shows the proposed scheme gives us three times larger speedup than the
popular Atom Image method with only 3% increase in the code.
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