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Problem Determination for a Java JIT Compiler
Using Replay Compilation
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HipEAKT KoMATSUt and TOSHIO NAKATANTY

The JIT compiler for Java has been greatly improved by supporting more advanced opti-
mizations that are based on the adaptive optimization technique. On the other hand, the
adaptive optimization increases variety of combinations of optimizations to be applied to a
method and decreases the possibility to reproduce the same compilation process again be-
cause it depends on the input of the Java program and the execution order of threads. Thus,
it makes the JIT compiler difficult to debug particularly in the mission-critical environment,
where it usually processes large amount of input with many threads. The typical approach to
debug the JIT compiler is to generate the trace of the compilation process, but it is impracti-
cal in the mission-critical environment. The only way to get the trace is to run the same Java
application again remotely, but this does not necessarily generate the same output because
the adaptive optimizations depend on the runtime environment that can be different from
that at the time of the failure when it is compiled again remotely. In this paper, we propose
a new technique, called replay JIT compilation, to recreate the same JIT compilation process
offline remotely using two compilers, the state-saving compiler and the replaying compiler.
The state-saving compiler is designed to run in the customer environment as part of the Java
runtime and save into the repository in the memory all the state information necessary for
the replaying compiler to reproduce the same compilation process later offline. Our experi-
ment has shown that the overhead of state saving is negligible, and the size of the additional
memory area for state saving is only 10% of the compiled code.
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Fig.1 Replay JIT compilation.
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Table 1 The variable input used by the Java JIT compiler and the reasons for

which its value may change.
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Fig.2 An example of the replay scopes.
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Table 2 An example of the values to be saved in a

repository.
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Table 3 Description of each component.
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