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A Survey for Management-Oriented Code Clone Research
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Abstract  Software reuse is a common technology in software development which would introduce
amount of code clones into the software. The existence of code clones increases the cost of
software maintenance. The request for code clone maintenance given birth to a series of researches,
such as the detection, analysis, maintenance of code clones. Concretely, clone detection aims to
help developer collect all the code clones from software repository, clone analysis aims to help
developer understand the presence of code clones as well as the impact to the software, and clone
maintenance aims to help developers solve the problems caused by code clones. Though the
researches have been launched much, the key problems of clone maintenance, i. e. the complexity
and high cost of clone maintenance have not been solved effectively. To reduce the cost of software
maintenance and improve the maintainability of the software, the management of code clones is
imperative. However, the current studies on code clones are independent of each other. And
unfortunately, the current clone management methods are not associated with the development

process of the software, accordingly, the complexity of clone maintenance cannot be handled well. In
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this paper, we make a survey of the state-of-art achievements in the code clone researches. Firstly,
we analyze the hotspots and trends of clone research, and find that clone detection and analysis were
the hotspot research in the past, and the clone maintenance and clone management will become the
hotspot research in the future. After that, we investigate all the clone researches from the different
perspectives including clone definition, clone representation, clone detection, clone analysis and clone
maintenance. Then, we analyze the current research status of clone management, and focus on the
relationship among these researches. We also point out the shortage and the difficulties of current
clone management methods from the point of view on clone management. We believe that clone
management should combine with clone detection, analysis, maintenance as well as the software
development process so as to effectively reduce the cost for maintaining clones at the software
development phase. Yet, it will also undoubtedly increase the difficulty for clone management.
To this end, in section of the future research prospects, we propose an approach of clone management
that orienting to software development process, which aims to maintain and manage code clones
along with software development process through combining clone detection, clone analysis,
clone maintenance. In our approach, we believe that the clone representation and clone evaluation
will be the key point in clone management. Finally, we discuss the directions and trends of future
research. Clone management has brought new vitality to code clone research, which has aroused

widely attention from both academia and industry, and it is significant in improving the

maintainability, comprehensibility and quality of the software.
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Background

In recent years, clone research community has increasing
turning their attention to clone management. In general, clone
management can be divided into three parts: clone detection,
clone analysis and clone maintenance. Functionally, clone
detection discovers clones in software; clone analysis assists
developers in understanding clones, and clone maintenance
aims to solve issues arisen from the presence of clones, as
well as to make full use of their presence.

The most popular activity on clones is clone detection.
In past decades, researchers propose several methods to
detect clones, and rolled out a number of effective clone
detection tools, such as NiCad, CCFinder, etc. According to
the technology deployed., these clone detection methods can be
classified into different bases: Text, Token, AST, PDG and
Metrics. There are also lots of work on clone tools evaluation
and clone survey. These works give us good directions on the
clone research, and a good comprehensive set hundreds of
articles.

There are lots of researchers keeping their eyes on clone
analysis, such as clone classification, clone evolution, and
clone evaluation, clone visualization. As clone analysis
improves the understanding of clone development and clone
impact on software, it has been an important research activity
since a decade ago. Kim proposed clone genealogy to describe
clone evaluation, and also used clone patterns to help us

understand clones. The researchers have a passion on clone

changes, which leads the research of clone evaluation. The
clone harmfulness is still argument in clone community.

Unfortunately, clone analysis alone does not significantly
mitigate software maintenance cost. Therefore, clone manage-
ment issues become increasingly popular in this research com-
munity. The most popular clone management activity is clone
refactoring. Researchers propose several methods to identify
refactoring opportunities and to refactor clones. At the same
time, several clone management tools have been built. Jysc,
a novel clone management tool, provides two main functions.
CloneTracker , an eclipse plug-in, provides support for tracking
code clones in evolving software. CeDAR also an eclipse
plug-in, can forward clone detection results to the refactoring
engine in eclipse.
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