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Optimization Using Partial Redundancy Elimination in SSA Form
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ABSTRACT

In order to determine the value and type statically, CTOC uses the SSA Form which separates the variable according to assignment.
The SSA Form is widely being used as the intermediate expression of the compiler for data flow analysis as well as code optimization.
However, the conventional SSA Form is more associated with variables rather than expressions. Accordingly, the redundant expressions
are eliminated to optimize expressions of the SSA Form. This paper defines the partial redundant expression to obtain a more optimized
code and also implements the technique for eliminating such expressions.

Key Words : CTOC, Java Bytecodes, Control Flow Graph, Static Single Assignment Form, Partial Redundant Elimination
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public int f(boolean,int,int);
Code:
0: iload_1
L ifeq 12
public int f(boolean b, int i, int j) { & iload_2
i ; 5 iload_3
int k, 1; : !
i 6: iadd
if(h) : i
k=i+j 7 istore 4
=i+j
9: goto 15
else ] §
k=3 12: iconst_3
13: istore 4
P+ : 15 iload_2
1=+ *k fload_.
returfll I; y 16: iload_3
} 17 iadd
18: iload 4
20: imul
2L istore 5
23 iload 5
25! return
}
(38 2) (a) 22 (b) Ho|EZE
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<BL_27 HD = null NON In>
27

<BL_28 HD = L_27 NON INIT>
L.28
INIT Local ref0_0 Localil 1 Locali2 2 Locali3 3
goto L O

<BL_ 0 HD = L 27 NON>
Lo
if0 (Localil 1 ==0) then <BL_12 HD = L_27 NON> else <BL_4 HD = 1._27 NON>

<BL_4 HD = L_27 NON>
L4

evaluation (Locali4 13 := (Locali2_2 + Locali3_3))
goto L_15

<BL_12 HD = 1, 27 NON>
L.12
evaluation (Locali4 5 = 3)
goto L_15

<BL_15 HD = [._27 NON>
L5
Locali4 20 = PHI(L_12=Locali4_5, L_4=Locali4_13)
evaluation (Locali5 9 = ((Locali2_2 + Locali3_3) * Locali4_20))
L2

retum Locali5 9
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L 29
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