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Comparison and Evaluation of Reverse Translation Algorithms
for Static Single Assignment Form

Yo ITo,t MASAKI KOHAMAt and MASATAKA SASSAt

The SSA form (static single assignment form) is an intermediate representation where the
definition of each variable appears only once in the program by using a hypothetical function
called ¢-function. However, since the ¢-functions appearing in the program using the SSA
form are non-executable, the target code cannot be directly generated from the SSA form.
Therefore, it is necessary to delete the ¢-function and put the SSA form back to the normal
form before generating the target code. This conversion is called SSA reverse translation’.
There are two major SSA reverse translation algorithms. One is the method by Briggs et al.,
which is used from relatively early times. The other is the method by Sreedhar et al., which
is based on a completely different approach. So far, there has been almost no research that
actually compares these SSA reverse translation algorithms, although each algorithm has dif-
ferent characteristic features. Therefore, there have been no criteria as to which SSA reverse
translation algorithm should be selected when the SSA form is used in an optimizing compiler.
In this paper, we clarify merits and weak points of algorithms by Briggs and Sreedhar. We
also propose an improvement of the algorithm by Briggs. Then, we implement algorithms
by Briggs and its improvement and the algorithm by Sreedhar on the same compiler, and
compare the three by changing the various environments using the SPEC benchmarks. The
experiment has shown that the method by Briggs inserts a lot of copy statements that cannot
be coalesced. Empirically, the method by Sreedhar is the most efficient.
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Fig.1 Example of SSA form.
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Fig.3 Lost copy problem.
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Fig.4 Simple ordering problem.
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Fig.9 Example of redundant live ranges.
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Fig.16 Number of spills in 20 registers.
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Fig. 18 Ratio of number of execution of moves in 20
registers.
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Fig.19 Ratio of number of execution of load & store in 8
registers.
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Fig.20 Ratio of number of execution of load & store in
20 registers.
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