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Data-flow Optimizations in the Presence of Rarely-taken Paths

AKIRA KOSEKIT and HIDEAKI KOMATSU*

Common subexpression elimination and copy/constant propagation are very effective meth-
ods for achieving good program performance. These optimizations are usually modeled as
data-flow equations, and are therefore called data-flow optimizations. However, data propa-
gatability and subexpression reusability are hindered by the control flow merges due to con-
ditional branches. This limitation of optimization is inevitable in the presence of such control
flow merges. Yet, even though some conditional branches are very rarely taken, the effec-
tiveness of data-flow optimizations is still hindered at their corresponding control flow merge
points. One solution to this problem is to copy the parts of a program which follow the merge
points of conditional branches. However this is not practical because it causes exponential
code size explosion. This paper describes a method to keep data-flow optimizations effective
by suppressing copying the parts of a program that are affected by the rarely-executed code
and thereby avoiding code size explosion.
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Fig.2 Code size explosion by copying.
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Fig.3 Reduction of copying rarely-taken paths.
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Fig.5 Special case of control-flow change.
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Fig.9 Process of the change 2.
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Fig.11 Process of the change 4.
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static final static testClass obj;

int a = setA(); public static void main (String args[]) {
static final int sum = 0;

int b = setB(); obj = new testClass () ;

for(int i = 1; i < 100000000; i++){

sum = sum + obj.getValue (); | (A)
}

int getValue () {
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} }
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