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Global Value Numbering Based on Occurrences of Expressions

MUNEHIRO TAKIMOTO,t TAKEAKI FUKUOKATt
and MASATAKA SASSAft

Global value numbering (GVN) is one of effective code optimizations based on static single
assignment form. It achieves efficiently removing redundant expressions in entire program
because of ease of detecting equality among expression occurrences. In most cases, since each
previous GVNs have been considered as a redundancy elimination phase, they had to be ap-
plied to all expression occurrences. On the other hand, combining redundancy elimination
with instruction scheduling is known as an effective strategy. In such strategy, using partial
redundancy elimination as a redundancy elimination method enables not only compensation
code to be inserted to suitable locations but also loop-shifting. Since instruction scheduling
is applied to each instruction, applying exhaustive redundancy elimination to it makes such
an optimization costly. We propose a new GVN approach which can be applied to each ex-
pression occurrence. Our approach checks whether the occurrence can be eliminated or not,
and after that, if that is possible, it transforms the program in order to eliminate it. Such
a GVN enables the instruction scheduling with redundancy elimination as mentioned to be
performed efficiently. We implemented our approach as an optimization phase on COINS
which is a compiler infrastructure. Its efficiency will be shown by experimental results.
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