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Bytecode Translation Based on Declarative Pattern Matching
and Its Type-safeness

YUSUKE KAawaKAMIt and TOMIO KAMADATt

When programmers customize their programs to optimize or to attach new features, there
are situations where the programmers are forced to modify multiple code fragments spread
over the programs with adjusting to the program structures. To reduce the cost of manual
customizations, we have proposed a bytecode translation tool, Cusapi, which provides an en-
vironment to develop ‘bytecode translation modules’ and to distribute them as libraries that
customize users’ programs. Our tool features declarative descriptions, where module devel-
opers use pattern match syntax to acquire program structures, and apply code modifications
based on the structure information. However, this kind of program modification may cause
some trouble, such as conflicts of method signatures among newly created or original methods.
To distribute a translation module as a type-safe library, we have to confirm that the module
can be applied to any program safety. This presentation proposes a type system that confirms
type-safeness of translation modules. To judge whether any translated program will satisfy
Java language specification, our system assumes only characteristics of target programs from
pattern match declarations. This assumption also implies that the target programs satisfy
the language specification and do not cause conflicts between method signatures or variable
names. When it is derived from this assumption that translated programs also satisfied the
language specification, our system judge that the translation module is type-safe, and can be
applied to any programs.
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