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Developing a Tool for Understanding Code Clone
Using Tag Cloud of Identifier Name

Abstract: Code Clone is a code fragment that is identical or similar to other code fragments in source code.
Clones have been known to be a contributing factor for difficulties in software maintenance. To focus on
relevant clones, visual techniques such as scatter plots have been used for location identification. However, it
is often necessary to read the source code contents a code clone to properly understand its function. Proper
understanding ensures effective identification of relevant clones. In this study, we developed a tool for un-
derstanding code clones using identifiers in the source code. Our tool uses a tag cloud to visualize extracted
identifiers from clones. We show that tag clouds can be used to intuitively understand the function of code

clones.
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Fig. 1 Example of scatter plot in Gemini.
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Fig. 2 Example of tag cloud in natural language text.
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Fig. 3 Overview of the proposed tool.
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Fig. 4 Example of scatterplot view.
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Fig. 5 Gradation of scatter plot visualizing density of code
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- — = 5
| £| Identifier Table . o | B eS|
showing identifiers
Name Count(all)| Countfthis) TF IDF TF-IDF inClone
cmd 740 26 0.03194103 | 25350964 | 0.08097359 true =
Commandline 737 36 0.044226043 | 23237872 | 0.102771915 true 1
createArgument 623 24 0.02048403 | 26274698 | 0.077468295 true T
result 581 10 0.0122285012 | 21006439 | 0.025806434 true ||
msg 495 8 0.00982801 2.045074 | 0.020099007 false
dir 402 2 0.0024570024 | 28227785 | 0.0069355736 | false
substring 360 2 0.0024570024 | 19262904 | 0.0047329003 | false
getAbsolutePath 352 1 0.0012285012| 20184057 | 0.0024796138 | false
FileSet 249 4 0.004914005 | 27292523 | 0.013411559 false
addElement 243 1 0.0012285012| 21102132 | 0.0025923995 | false
InputStream 325 3 0.0036855037 | 22113094 | 0.008149789 false
reader 321 4 0.004914005 | 2 6770666 | 0.013155118 false
OutputStream 305 2 0.0024570024 | 2.247885 |0.0057687587 | false
exists 200 1 0.0012285012| 19343226 | 0.0023763177 | false
buffer 287 3] 0.0073710075| 2.862784 | 0.021101601 false
src 267 2 0.0024570024 | 3.041032 | 0.007471823 false
Exception 238 1 0.0012285012| 19754806 | 0.0024268802 | false | |
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Fig. 7 Table of information on identifier name in the proposed

tool.
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Table 2 Pairs of target directories for evaluation.

T4V UK

taskdefs/optional/clearcase
taskdefs/optional/javah
taskdefs/optional/sos

taskdefs/optional/clearcase
taskdefs/optional/javah
taskdefs/optional/sos

types/spi types/spi

types/optional/image types/optional/image

taskdefs/optional/depend/constantpool | taskdefs/optional/depend/constantpool

util/regexp util/regexp

taskdefs/launcher taskdefs/launcher

taskdefs/optional/ccm taskdefs/optional/ccm

types/resolver types/resolver

* 3 FERKR
Table 3 Results of evaluation.
T4V MUK BHE | HeR
taskdefs/optional/clearcase taskdefs/optional/clearcase 0.88 0.84
taskdefs/optional/javah taskdefs/optional/javah 0.90 0.75
taskdefs/optional/sos taskdefs/optional/sos 0.95 1.00
types/spi types/spi 0.67 1.00
types/optional/image types/optional/image 0.93 0.79
taskdefs/optional/depend/constantpool | taskdefs/optional/depend/constantpool 0.71 1.00
util/regexp util/regexp 0.48 0.67
taskdefs/launcher taskdefs/launcher 0.80 0.67
taskdefs/optional /ccm taskdefs/optional /ccm 1.00 0.91
types/resolver types/resolver 0.67 0.71
Rz 0.80 0.83
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