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Realization of Static Single Assignment Form
Optimization Module in a Compiler Infrastructure

MASATAKA SASSA,t TAKEAKI FUKUOKA't
and MUNEHIRO TAKIMOTOft

Static single assignment form (hereafter SSA form) is an intermediate representation where
the definition of each variable is textually unique. It is suited for dataflow analysis and op-
timization in compilers. We implemented transformation and optimization module based on
this SSA form using a compiler infrastructure called COINS. In this presentation, we show
its design, implementation and evaluation. The module includes (i) transformation into SSA
form, (ii) back translation from SSA form, (iii) basic and advanced optimization in SSA form.

This research has the following characteristic features; (a) when there is a plurality of known
algorithms we decided the algorithm to be implemented by thoroughly comparing them. (b)
basic optimizations as well as original optimization algorithms are included. (c) variations of
algorithms can be specified by command options. (d) we gave a solution to problems sug-
gested but not solved in the SSA form. (e) readable and maintainable coding is made and
detailed documents of the program are provided.
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Fig.6 Handling infinite loop.
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benchmark ssal ssa2 ssald ssad

(sec) (sec) (sec) (sec)
164.gzip 3.97 4.02 4.03 3.97
175.vpr 5.84 5.82 5.85 5.88
181.mcf 0.812 | 0.738 | 0.826 | 0.736
197.parser 6.73 6.77 6.82 6.72
254.gap 2.32 2.31 2.47 2.45
256.bzip2 26.6 26.3 26.6 26.3
300.twolf 0.623 | 0.622 | 0.645 | 0.623
171.swim 2.50 3.04 3.06 2.50
172.mgrid 108 123 123 107
173.applu 1.19 | 1.37 | 1.45 1.21
177.mesa 5.28 5.28 5.36 5.46
179.art 17.0 16.7 16.9 16.2
183.equake 3.13 3.32 3.17 3.34
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