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Alias Analysis Method for Object Oriented Programs Using Alias Flow Graphs
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1: Integer a, b, ¢; 1: Integer a, b, c;

2:a = new Integer(1); 2: a = new Integer(1);
3:b = new Integer(2); 3: b = new Integer(2);
4:¢ = b; 4:¢ = b;

5: System.out.println(g); 5: System.out.println(c);
6:¢c = a; 6:¢c = a;

7 System.out.println(la); 7 System.out.println(la);
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Fig.1 FI alias analysis and FS alias analysis

X = new A; class A {

y = new A; Integer s;
X8=...; e {
Vs = ... .=
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Fig.2 Object oriented program(Java)
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public class Calc {
Integer i;
public Calc() {i = new Integer(0);}

public void add(int c¢) {

i = new Integer(i.intValue() + c);

}

public Integer result() {return(i);}

public void inc() {i = new Integer(i.intValue() + 1);}

(a) F1IOOODOOOOODOODOO

public class Calc {
Integer i;
public Calc() {i = new Integer(0);}

public void add(int c¢) {
i = new Integer(i.intValue() + c);

}

public Integer result() {return(i);}

public void inc() {i = new Integer(i.intValue() + 1);}
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Fig.7 Object context
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public class Calc {
Integer i;
public Cale() {

i = new Integer(0);

public void inc() {
i = new Integer class Test {
(i.intValue() + 1); Calc a, b;
} Integer c;
public void add(int c¢) { Test() {
i = new Integer a = new Calc();
(i.intValue() + c¢); b = new Calc();
} a.inc();
public Integer result() { b.add(1);

H: b.result();

return(i);
} }
} }

08 Oc=bresult()0 c000000DO0O00DOOO
Fig.8 Alias set for ¢ at ¢ = b.result()(Masked)
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Fig.9 Alias set for b at ¢ = b.result() in
Fig.8(Masked)
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Fig.10 Alias set for b.result() at ¢ = b.result() in
Fig.8(Masked)
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02 OOoOOoOo
Table 2 Target programs

ooooo oo 0o0o0o00dJDKO
[00] 0000 0 ooog 0

WeirdX 47 16,703 815 115,977

Xooo] (5.5%) (12.6%) (94.5%) (87.4%)

ANTLR 129 18,775 267 33,847

[Dooooo]  (382.6%) (35.7%)  (67.4%) (64.3%)

DynamicJava 242 32,037 825 119,564

[000000]  (22.7%) (21.1%)  (77.3%)  (78.9%)

03 0000000000 Phase 1 — 30 [ms]
Table 3 Alias analysis time(Phase 1 — 3)[ms]

Oooo0 00 OO0000
WeirdX 14,220 100,540
ANTLR 12,830 23,480

DynamicJava 56,260 110,150
PentiumIII-667MHz-512MB(Linux)

04 00000O000DOO Phase 40 [ms]
Table 4 Alias calculation time(Phase 4)[ms]

oooog goooooog oooo
WeirdX com.jcraft.weirdx.Client 0.29
ANTLR antlr.MakeGrammar 0.17
DynamicJava koala.dynamicjava. 0.07

interpreter.TypeChecker

05 D0O0OOOOOOODOO
Table 5 Size of alias set

gooog goooooog ooo 0O
WeirdX com.jcraft.weirdx.Client  15.37 24.54
ANTLR antlr.MakeGrammar 5.94 18.77
DynamicJava koala.dynamicjava. 9.16 17.19

interpreter.TypeChecker
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void main() { ((3, &c), (3, a))
1: char *a, *b; ((3, a), (4, a))
yocparte h (1, b), (4, b))
oochare (4, &D), (4, AA-in[y]))
PoAT R ((4, b), (4, AA-in[*y]))
4: assign(&b, a); ((4, a), (4, AA-in[x]))
5:  putc(*b); ((4, AA-out[*y]), (4, b))
} ((4, b), (5, b))
6: void assign(char **y, ((6, FA-in[y]), (7, y))
char *x) { ((6, FA-in[*y]), (7 *v))
T Ry = x; ((6, FA-in[x]), (7, x))
. (7 ), (7, 7))
(7, *y), (6, FA-out[*y]))

012 OJO0O0O0O0O0O0O0O0ODOOcCObOOObOOO0OooOo0O0

Fig.12 Alias analysis for languages with pointer
variables like C
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Fig.13 Alias computation algorithm(for pointers)
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