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Motion of Partially Redundant Codes
to Outside of Nested Loops in One Step

TAKUYA SAZE,t MITSUGU SUZUKI't and TAN WATANABE!

Removal of loop invariant codes from loop inside is effective in optimizing object code.
For nested loops, stepwise movement of invariant code from inner loop to outer loop takes
much compile time in recomputing conditions for movement and updating dataflow informa-
tion at each step. Some partial redundancy elimination methods can move loop invariants
from inner loop to most possible outside point of nested loop in one step, however, they have
such drawbacks as either some invariants can not be moved or code size increases much or
implementation is not easy.

This paper introduces a new method that can move partially redundant codes as well as
loop invariants from inner loop to outside of nested loop in one step. It is an application
of the concept of partial redundancy elimination to code optimization of nested loops and it
can move some loop invariants that can not be moved by other method by introduction of
new criterion for code motion and by simple control graph restructuring. It does not require
repeated update of dataflow information. The moving criterion and destination point can be
computed by solving logical equations. It can be easily implemented and does not require
much compile time.
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:if 4 is most preheader block
DELETABLE; +-0pS0O
-PREzpInfoFS,
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DELETABLE;
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Fig. 3 Problem with Motion of Partial Redundancy.
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Table 1 Optimization-Time Ratio with Other Methods.

Loop | PRE | &\
BYRETEE 1.00 0.46 0.45
e—7 V-t 1.00 | 0.51 0.52

+ 2 MBoHEL OETRELL
Table 2 Execution-Time Ratio with Other Methods.

W#ft7 L | Loop | PRE | &AHFK
BRI 1.00 0.47 0.60 0.45
v—7v—t 1.00 0.84 | 0.78 0.80
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