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Verification for Multithreaded Java Code using Java Memory Model
Min Lee" - Gihwon Kwon"

ABSTRACT

Recently developed compilers perform some optimizations in order to speed up the execution time of source program. These
optimizations require the reordering of the sequence of program statements. This reordering does not give any problems in a single-
threaded program. However, the reordering gives some significant errors in a multi-threaded program. State-of-the-art model checkers
such as JavaPathfinder do not consider the reordering resulted in the optimization step in a compiler since they just consider a single
memory model. In this paper, we develop a new verification tool to verify Java source program based on Java Memory Model. And our
tool is capable of handling the reordering in verifying Java programs. As a result, our tool finds an error in the test program which is not
revealed with the traditional model checker JavaPathFinder.

Key Words : Java Memory Model, Verification, Multi-Threaded Software, Satisfiability Problem
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¥ (5. % SWN Repos...
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application: C:\Documents and Settings)Taehoon)workspace)java_concurrency_test\Me

search started: 07. 4. 2 !

results
no errors detected

thread index=0,name=main, status=RUNNING,this=java.lang.Threadd?,target=null,prio:
call stack:
at Main test.main(Main_test.java:36)

statistics

elapsed time: 0:00:00
new states: 96
isited states: 116
backtracked states: 211
end states: 15
max memory: INB
search finished: 07. 4. 2
v
< >
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<terminated>
Threadi::
Threadi::
Threadi::
Threadi::
Threadi::
Threadi
Threadl::r2:
Threadi::
Threadl::
Threadi::
Threadi::
Threadi::
Threadi::
Threadl::

JavaCC console X% bl 2B-3-°°

r4:3 counc:2z677 ~
r4:3 count:29153
r4:3 count:37455
r4:3 count:46358
r4:3 counc:49350
r4:3 count:64964
r4:3 count:77855
r4:3 counc:79454
r4:3 count:81433
r4:3 count:82118
r4:3 count:89123
r4:3 counc:90830
r4:3 count:91113
r4:3 count:99024

(12! 3) Assert2 Qlgtsl= Aot
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JMM_test 24100 949003 117 4 0.1 sec
DiningPhil 6| 63500 5377923 56 4 0.7 sec
Crossing 53250 3376422 217 3 0.3 sec
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