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Abstract. Can complex composed refactorings be offered to develop-
ers through development tools? In this position paper we propose an
approach that may help developers improving the design of a software
system by reusing complex refactorings that were useful in the past. We
claim the refactoring recipes performed for fixing design smells can be
mined from source code changes’ history and formalized so they are di-
rectly reapplicable with a refactoring tool. Our proposal is supported by
our former work and by other available tools.
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1 Introduction

Refactorings alone are useless. Moving source code entities around does not
guarantee improving the design of a software system unless the redesign process
is carefully planned in advance. Improving the design for a particular objective,
what is called strategic refactoring [1], requires refactoring tools more advanced
than those currently available. Strategic refactorings can be addressed to achieve
different kinds of goals such as removing a design smell, introducing or removing
a design pattern or improving the testability of a system [2, 3, 4]. These kind of
redesign tasks are complex, error-prone and resource consuming. They comprise
long sequences of many refactorings and other additional changes.

One way to address this problem is by reusing and reapplying refactoring
”recipes” that were successful in the past, formalising the existing expertise in
such a way that this knowledge can be collectively and incrementally built, im-
proved, shared and reused. Support for reusable complex refactorings [5] and
refactoring composition [6] and customization [7, 8] is a growing topic in the
refactoring research community. On the basis of existing mature tools and for-
mer work of the authors, we envision complex reusable refactorings that can be
incrementally mined from the combined refactoring history of many projects. In
this paper we introduce a proposal for gathering this knowledge and compile it
in a structured way, so it can be easily reused and reapplied in the future.

In a previous work we have presented how reusable complex refactor-
ings can be written in the form of refactoring strategies and computed from
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Fig. 1. Overview of a refactoring strategy for removing a Data Class

those into executable refactoring plans [9]. Refactoring Strategies are heuristic-
based, automation-suitable specifications of complex behaviour-preserving soft-
ware transformations aimed at a certain goal –removing a design smell, refactor-
ing for increased testability, etc. They can be instantiated, for each particular
case, into a Refactoring Plan. Refactoring Plans are sequences of instantiated
transformations, aimed at achieving a certain goal, that can be effectively applied
over a software system in its current state (preconditions will hold along the en-
tire sequence), while preserving its observable behaviour. Refactoring strategies
can be written as domain knowledge (see figure 1) for an automated planner to
instantiate them in order to execute the desired refactoring. Refactoring strate-
gies and refactoring plans are the basis for automating complex refactorings.

2 Mining change history for design smells and refactorings

A catalogue of complex refactoring can be gathered incrementally by combin-
ing, for each design smell, the different strategies performed for fixing it. Both
maintenance activities can be recorded on the fly when the developer performs
such operations, or they can be reconstructed from the version control repos-
itory of the system [10]. In the first case, we have a change-based approach,
in the second one, a state-based approach. Both approaches have some draw-
backs. The first approach requires a logger that silently records the developer
operations. The second one, differencing two versions of the system, loses the
temporal order of refactorings and may cause masking problems [11]. Despite
its drawbacks, the state-based approach is most commonly used, among others
in tools like Ref-Finder1. Also, Murgia et. al used a state-based approach for
detecting refactorings [12]. Finally, Ouni et. al. relied on a state-based search for
removing design smells [13].

1 https://webspace.utexas.edu/kp9746/www/reffinder/
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Fig. 2. Overview of the refactoring strategy mining process

To overcome previous limitations, our proposal is to extend the ChEOPSJ
system [14] building a refactoring and design smell detector on top of it. This
system supports change-centric software development by tracking changes with
an extended Famix meta-model [15]. We take leverage of its ability of recording
maintenance operations as sequences of addition, deletion or changes of software
entities and their relationships. ChEOPSJ already has a logger that records
maintenance operations while they are performed and a distiller for reconstruct-
ing changes from version control repositories. These information can be used to
create a design smell detector using metrics-based rules like in InCode2.

A general schema of our proposal is shown in figure 2. We mine the change
history, looking for fixed design smells; then we trace them back to the refactor-
ings performed. In the first stage we reconstruct the refactorings order using the
fine-grained data recorded by the logger. In this step we record the maintenance
activities of developers while these are performed and thus we need ChEOPSJ
installed in their machine. For this reason, the data we record will be limited
to small user cases, namely we will have limited examples to create the strat-
egy graphs. To make our analysis more robust we extend our analysis using
the version control repository of the same system. Using the distiller, we mine
the software repository to reconstruct all refactorings that occurred for fixing
a design smell. Whenever doubts arise related to refactoring order, we decide
according to the information gathered in the first step.

At the end of this process we can have, for the same design smell, a list of
different refactoring sequences. Figure 1 presents an example on how to combine
possible refactoring sequences, gathered from the project history, to achieve a
general refactoring strategy. In a second step, such graph can be extended using
other projects. Metrics-based conditions can be embedded for prioritisation.

3 Conclusions

We present a proposal for computing a catalogue of executable refactoring strate-
gies, gathered incrementally by combining the refactorings performed for fixing
design smells in several systems. On the basis of the current state of the art and
former works of the authors, we claim this is a feasible approach.

2 http://www.intooitus.com/products/incode
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