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JAVA TRANSLATION MODEL

• Java programs are compiled statically as well as
just-in-time (JIT).

ANALYSIS DURING JIT COMPILATION
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• Analysis time during JIT compilation gets added to the execution time.
• Typical JIT compilers perform imprecise analyses and sacrifice precision.

STATIC ANALYSIS
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• Must treat the library calls conservatively.

OUR SOLUTION: THE PYE FRAMEWORK?
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1. Partial analyzer:
• Analyzes Java applications independent of the libraries and generates partial summaries.
• Encodes the dependence on the libraries in the form of conditional values.
• Analyzes each library installation independent of the application.
• Stores partial summaries in the form of .res files.

2. Fast, precise analyzer:
• Reads the relevant partial summaries for the application being executed by the JVM (partial results

accumulator).
• Simplifies the partial summaries by resolving the dependences between the application and the

libraries (summary simplifier).
• Stores the final analysis-results in appropriate data structures to enable the relevant optimizations

(results adapter).

PYE: INSTANTIATIONS
• Escape Analysis for Synchronization Elimina-
tion (EASE)
• Points-to Analysis for null-Check Elimination
(PACE)

Comparison:
• Against the respective existing analyzers of the
server compiler (C2) of the HotSpot JVM [1].

EVALUATION RESULTS

Precision: EASE Precision: PACE
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EASE elides a significantly higher number PACE inserts 23.67% lesser null-checks
of synchronization operations. than the existing analyzer.

Time: EASE Time: PACE
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EASE takes 99.78% lesser time than the Times taken by both – PACE and the
existing analyzer. existing analyzer – are negligible.

CONCLUSION
• The proposed strategy solves an important chal-

lenge in modern just-in-time compilers.
• PYE effectively obtains precise analysis-results

efficiently during JIT compilation.
• PACE and EASE could be practical alternatives

for the existing analyzers of the C2 compiler.
• The techniques are general enough to be ex-

tended to other analyses and languages.

FUTURE WORK
• Bring PYE to production.

Identified candidate: Eclipse OpenJ9.
• Identify more clients that could benefit using

the proposed approach.
• Ensure security of the results.
• Take advantage of Java 9 modules to store and

verify results in a modular manner.
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