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Short description
The task is to design and implement semantic-preserving refactorings.

Background and motivation
Refactorings [1] are a common tool of the trade for programming. In general, they are assumed to be equivalent
transformations of a program, to improve the quality of the source code with regard to a concrete or subjective
software metric, such as coupling.

Problem setting
Alas, some seemingly intuitive refactorings do not preserve the original semantics. Especially for OO programs,
proving a particular refactoring as correct is a complex task, e.g. in the presence of virtual method calls. We
look at particular refactorings, and suggest to encode the assumptions necessary for their correctness in the
form of assertions. While this does not directly preclude the developer from applying ”wrong” refactorings, it
makes the necessary assumptions explicit. A simple example:
class C
X x;
main ( ) {
x .m( ) ;
x.n(); }

transform into
==============>

class C
X x;
main ( ) {
x. f ();
}

class X
f () {
m( ) ; n ( ) ;
}

To ascertain that m() does not change the attribute ’x’ of the calling object c (which would mean that the
original x.n() goes to a different target from x.m(), we introduce an additional parameter that is used in the
newly introduced method f to assert the intended behaviour:
main ( ) { x . f ( t h i s ) }
f (C t h a t ) { m( ) ; a s s e r t t h a t . x == t h i s ; n ( ) }

This transformation does not prevent erroneous applications of the transformation, but allows to reason about
it (via 3rd party systems like the JML tools, or the KeY system), or develop a sufficient number of test cases.
This improved refactoring could e.g. be integrated Eclipse’s LTK Refactoring for Java programs, and contributed
to the Open Source community. Future work could include source code repository mining (e.g. CVS/SVN/...
repositories of open source software projects), and finding out if a particular refactoring has been applied, and
give an indication as to its correctness. Some of the necessary infrastructure (code for analysis of Java fragments
within Eclipse, finding candidates through heuristics etc.) has been used in the Master’s thesis [3].
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