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A generalized method for realizing PRE on SSA form

TAKANORI IMAHASHI,* YO ITOt® and MASATAKA SASSA t

Partial Redundancy Elimination (PRE) is an effective optimization for eliminating partially
redundant expressions and contains effects of common subexpression elimination and hoisting
loop invariant. There have been some previous attempts to apply PRE to Static Single As-
signment (SSA) form that is a suitable intermediate form for optimization. But such attempts
have general difficulty because of the characteristics of variable names in SSA form. For ex-
ample, variables which have the same name on normal form may have different names on SSA
form. So, it becomes difficult to identify the same variables in SSA form. To handle such
problems, previous methods perform complicated processing by using special data structures
and so on.

To deal with this problem, we pay attention to the so-called CSSA form and phi congruence
class (pcc). With CSSA form and pcc, we can identify the same variables on SSA form. Based
on this fact, we propose a method for transforming PRE algorithms for normal form to those
for SSA form. This tranformation is a universal one. So, in principle, it can transform any
PRE algorithm which has ordinary process (deciding insertion point, insertion of expression,
and replacing expressions), and does not change the framework of the original PRE algorithm.
Finally, as an experiment, we apply this method to Lazy code motion (LCM) that is one of
representative PRE algorithms. We confirmed that the transformed LCM in SSA form per-
forms PRE correctly and produces object code with the same efficiency as the one in normal
form.
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