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Random Test Program Generator
for Java JIT Compiler Verification System

TAKAHIDE YOSHIKAWA,! KOUYA SHIMURA' and TOSHIHIRO OZAWA'

Java has been used widely, from servers to cellular phones. To verify its runtime systems,
Sun Micro Systems provides “Technology Compatibility Kits (TCK)”. But this checks each
instructions individually, thus this is insufficient for a Java JIT (Just-in-Time) Compiler. Var-
ious possible sequences of bytecodes must be test for a JIT compiler. It is infeasible to make
those enormous test programs manually. Therefore, we developed a random test program
generator, with an abstract execution engine, and a JIT compiler verification system. This
system automatically 1) does abstract execution and randomly generates valid bytecodes,
which can pass a bytecode verification and never loops infinitely; 2) inserts codes, which out-
put a result representing its execution progress; 3) runs this generated test program on the
target JIT compiler and a reference system; 4) compares both results. In this presentation,
we describe how to generate random test programs, and how to test JIT compilers in practical
use, and then we evaluate a quality of generated programs (dispersion of execution times and
comprehensiveness of each instructions).
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