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Eliminating Redundant Instance Variable References
by a Dynamic Compiler for Java

Yuii CamBatl

This paper shows an implementation of redundant instance variable reference elimination
in a dynamic compiler for Java. The implementation solves two problems specific to Java:
dynamic loading and native methods. Dynamic loading is problematic because it dynamically
adds a class and this invalidates optimization applied before the addition. Native methods are
problematic because analysis of Java bytecodes cannot tell instance variables they modify. We
can avoid these problems by applying the optimization conservatively, but this limits optimiza-
tion opportunities. This paper solves these problems by watching the use of dynamic loading
and native methods at runtime to eliminate redundant instance variable references using the
result. Estimation using the SPECjvm98 benchmark suite and the SPECjbb2005 benchmark
showed that our optimization improves the performance by 0.6% (geometric mean).
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abstract class Brick{
private Brick self;
Brick(){

this.self = this;

abstract void boo();
abstract void foo();
public void woo(){
this.self.boo();
10: this.self.foo();
11: }

12: }

1
2
3
4:
5: }
6.
7
8
9

(a) OOOOD

Brick tos = this->self;
if (tos == NULL)

throw new NullPointerException();
tos->class.dispatch_table [BOO_INDEX] () ;
tos = this->self;
if (tos == NULL)

throw new NullPointerException();
tos->class.dispatch_table [FOO_INDEX] () ;

(b)) OOO0O

0w N O 0 WN

Brick tos = this->self;
if (tos == NULL)
throw new NullPointerException();
tos->class.dispatch_table [BOO_INDEX] () ;
tos->class.dispatch_table [FOO_INDEX] () ;
(c) OODOO

01 00000000000000008

Fig.1 Redundant instance variable reference elimination.
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1 Class ¢ = Class.forName("Brick");
2 java.lang.reflect.Field f =

3: c.getDeclaredField("self");

4 f.setAccessible()

5 f.set(obj, null);

02 0000000000O0O0O000000O00000

Fig.2 Overwriting an instance variable using reflection.
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1: class Wolf{
2: static native void intrude(Brick obj);
3: }
(a) OO

g w N

}

JNIEXPORT void JNICALL Java Wolf_intrude(JNIEnv* env, jclass clazz, jobject obj){
jclass klazz = (*env)->FindClass(env, "Brick");
jfieldID selfID = (*env)->GetFieldID(env, klazz, "self", "LBrick;");
(*env)->SetObjectField(env, obj, selfID, NULL);

(o) OO

03 DOoooooooo
Fig.3 A native method.
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1:  class PC{ 00000 vO0OOO0O0O0000000000000
2: private final VGA v; O00O0O0PCO 2000000000000000
3: private final CPU c;

4 peoq JavaD00OO0O0OOOOO0O0O00000000000O
5: ¢ = new CPUQ); 0000000000000000000 javacOO
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Fig.4 An inner class.
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Table 1 A distribution of instance variables.
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Table 2 A distribution of instance variables.
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