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Considering Parallelism of Processor to Register Allocation
Based on Register Existence Graph

MASAKI KATAOKA," AKIRA KOSEKI,* HIDEAKI KOMATSU*t
and YOSHIAKI FUKAZAWA?®

We propose a register allocation and a code scheduling technique for instruction level par-
allel processors. We have suggested a method using Register Existence Graph generated from
Guarded Program Dependence Graph in order to extract instruction level parallelism (ILP) in
a program. This method is one of the methods considering both of the register allocation and
the code scheduling, and can extract higher ILP compared to the previous methods. However,
this method has a possibility of register shortage at the resource allocation phase because it
reduces the interference among values in the live variables as if the processor has an infinite
number of execution units, and therefore, unnecessary NOP instructions or spill instructions
that move register values to and from memory are inserted at the resource allocation phase.
In this paper, we introduce a method using pre-scheduling in order to extract higher ILP and
avoid the above mentioned register shortage. The performance of this method is about 8%
better than that of a previous method when applying it to some loop-intensive programs in
the SPECint2000 benchmarks.
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Fig.1 Flow of maximum interference degree reduction.
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Fig.4 Example-2 of interference degree reduction.
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Fig.6 Flow of pre-scheduling and code generation.
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Fig.7 The worst case at the time of code generation.
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Fig.9 GPDG changed brought about by our method.
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Fig.10 Result of register allocation and code scheduling.
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