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Abstract: Static race detection techniques consume no extra run-time cost but have lower preci-
sion, while dynamic ones have higher precision but consume extra run-time cost due to instru-
mentation. A new precise and efficient algorithm on incrementally detecting potential data races
in Java programs is presented, which is implemented as a race detection pass in the just-in-time
(JIT) compiler of the Java virtual machine. The algorithm combines lockset-based and happens-
before-relation-based detection. Then the algorithm does an intra-method analysis on each method
compiled by JIT in turn, and collects summaries independent of the context. The context-sensi-
tive inter-thread analysis is proposed based on the method summaries, to compute incremental
race information. The resulting information is output in time. Experimental results show that the
algorithm has no instrumentation cost and unlimited program scale, and that the algorithm has
the similar precision as )’ Callahan, et al’s algorithm on dynamic race detection, and consumes
only 2%-4% of the total compilation time.
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1:public class Example { 20: public void me(){
2:A ab,c;... 21: SubThread t,=new
3:public static void SubThread(a,c);

main(String args[ ]){ 22: t,.start()
4: Example e=new Example( ); 23: £3.join();
5: e.mb(); 3 ’
6: synchronized(e.b){ 24: a.£=100;
7: e.a.f=0; 25: }
8 ) ’ 26: }//end class Example
?0 }e.mc( ) 27: class SubThread{
11 e voi 28: Aoa,ob;

: public void mb( ){
12:  SubThread ¢t,=new gg Sug?_“i?gﬁzoz’bé—"b){

SubThread(a,b); 3 1 ) - =

13: 1. START(); 32: public void run( ){
14: A aa=new A(); 33: synchronized(ob){
15: md(aa); 34: oa.f=50;
16: } 35: }
17: public void md(A al){ 36: }
18:  al.f=0; 37:}
19: }
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