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Title
Proposal of a Refactoring Support System for Code Clones
with Cross-Language Dependency

Abstract

In recent years, along with the increase in the scale and complexity of software, the
importance of software maintenance is increasing. And code clones are attracting
attention as one of the factors that make software maintenance difficult. A code clone is
a code fragment having matching or similar parts existing in the source code.

In addition, Refactoring is a task of improving the internal structure so as to make it
easy to modify the source code without changing the function of the software.
Generally, it is said that the existence of a code clone makes maintenance of software
difficult, and refactoring can be considered to improve software maintainability.

Currently, it is not uncommon for software to be developed by combining multiple
languages, and there are cases where one function is implemented in multiple
programming languages. As a result, dependency exists also between detected code
clones. Code clones also contain many parts that require refactoring.

However, there are various factors causing code clones, and it is pointed out that not all
code clones are degrading the maintainability of software.

For this reason, in order to utilize the detected result of the code clone to improve the
quality of the software, it is necessary for the developer to efficiently judge whether or
not the code clone becomes a factor that deteriorates the maintainability of the software.
And developers need to acquire refactoring techniques to identify and improve code
clones that reduce software maintainability and reliability.

Therefore, in this research, we proposed a refactoring support system for code clones
that have dependencies between multiple programming languages, for software
developers who want to move on to intermediate or advanced level. Then, we
implemented system requirements analysis and architectural designing, developed a
system, and carried out practical verification. We conducted the verification using the
results of the pretest and the posttest and the questionnaire result. As a result, in the
verification of the results of the pretest and posttest, the results of the posttest were
significantly higher than the results of the pretest. This is probably because we were
able to grasp the point of refactoring by using refactoring support system. In addition,
we also obtained a certain evaluation from the questionnaire result verification, and we
demonstrated the effectiveness of the refactoring support system we developed.
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