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Abstract—Programmers often copy and paste code fragments
when they would like to reuse them. Although copy-and-paste
operations enable programmers to realize rapid developments of
software systems, it makes code clones. Some clones have negative
impacts on software developments. For example, if we modify a
code fragment, we have to check whether its clones need the same
modification. In this case, programmers often use tools that take
a code fragment as input and take its clones as output. However,
when programmers use such existing tools, programmers have
to open a number of source code and move up/down a scroll
bar for browsing the detected clones. In order to reduce the
cost of browsing the detected clones, we developed a tool that
visualizes clones by using Circle Packing, named ClonePacker.
As a result of an experiment with participants, we confirmed that
participants using ClonePacker reported the locations of clones
faster than an existing tool.

c-1
c-2

A
c-1-1

A code clone (in short, clone) is a code fragment that has
identical or similar code fragments in source code. It is generated by various reasons such as copy-and-paste operations.
Recent research has revealed that some clones make software
maintenances more difficult [1]. For example, if we modify a
code fragment for fixing a bug or adding a new function, we
have to check whether its clones need the same modification
or not. In order to find clones of a given code fragment, some
researchers have developed tools that took a code fragment
as input and took its code clones as output. Libra [2] is one
of such tools. Libra receives a code fragment from a user,
and uses CCFinder [3] to detect clones of the input code
fragment. Libra has two views when the user browses the
detected clones. One is a tree view representing all files that
are targeted for the clone detection, and the other is a source
code view representing source code that is selected by the user.
The detected clones are highlighted in the source code view.
However, we consider that Libra has an issue. Programmers
using Libra cannot browse detected clones efficiently because
programmers have to open a number of source code and move
up/down a scroll bar for browsing all detected clones. We
consider that the source code of detected clones should be
viewable easily. It is necessary to understand detected clones
to a certain extent (e.g. which types of clones are detected?)
without browsing source code.
In order to resolve this issue, we developed a clone set
visualization tool, named ClonePacker. ClonePacker uses
Circle Packing [4] for visualizing detected clones. We evaluated ClonePacker by comparing with Libra through an experiment with participants. In the experiment, the participants
reported the locations of clones by using ClonePacker and
Libra, then we compared the reporting time between the tools.
Consequently, the contributions of this paper are followings.
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Example of Circle Packing

We proposed a technique to visualize detected clones
and developed the proposed technique as a tool, named
ClonePacker. Programmers using ClonePacker can
understand detected clones to a certain extent without
browsing source code.
We confirmed that programmers using ClonePacker
reported the locations of clones faster than Libra and
the accuracy was unchanged.

The remainder of this paper is organized as follows:
Section II describes types of clones and Circle Packing.
Sections III and IV show the proposed technique and details of ClonePacker. Section V reports the evaluations of
ClonePacker by comparing with Libra. Sections VI and VII
describe some threats to validity and some related works.
Finally, we conclude this paper in Section VIII.
II.

P REPARATIONS

We explain the types of clones and Circle Packing.
A. Types of Clones
Bellon et al. categorized clones into the following three
types [5].
Type-1
Type-2
Type-3

is an exact copy without modifications (except
for white space and comments).
is a syntactically identical copy; only variable,
type, or function identifiers were changed.
is a copy with further modifications; statements
were changed, added, or removed.

We used above terms in this paper.
B. Circle Packing
Circle Packing is one of the enclosure diagrams. Figure
1 shows an example of Circle Packing. In the figure, Circle
Packing represents three categories A, B and C. Each of the
categories has some elements. For example, category A has two
elements a-1 and a-2 and category C has two sub-categories,
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