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Metrics for configuration choices

Varied: several different configurations are used to
WP attempt to cater for confounding configuration effects.

Justified: configurations are reported, together with
some explanationas to-why they have been selected.

C Default: the tools’ default configurations are used.

Arbitrary: configurations are reported but with
neither justification nor explanation.

@ Undefined: configurations are not reported
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The confounding
configuration choice problem

ToolisSetsslis =1y iy
Configuration Set - X ={ Xy, iy X |
Supbject Set i SS =Sy, i, Smy

® [he clone detection tool configuration problem is to
automatically search for configuration settings, X, for
IS in the configuration search space €2 , subject to:

maximise f( TS(X), SS)
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Subject Tools

Table 4: The Clone Detection Tools Used

Approach Support Language Type

PMD’s CPD 5.0 [6] Token C, C++, C#, Java 1,2
IClones 0.1 [10] Token  Java, C, C++, ADA 1.2.3

CCFinder 10.2.7.4 [18] Token C, C++, Java, COBOL 1,2,3
ConQAT 2011.9 [17] Token independent 1.2
Simian 1.5.0.13 [14] Text independent 1,2
NiCAD 3.2 [33] Parser C, C#, Java, Python 1,2,3




Subject Systems

The Bellon Suite of Eight Benchmark subjects

G Sets Java Sets
x Weltab 10 k loc x Javadoc 14 k loc
x Cook 80 kloc x Ant 34 K loc
= Snns 120 K loc x Jdtcore 140 k loc

x Psol 230 Kk loc » Swing 200 k loc



Fitness Function

Maximise tool agreement
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Multiple Clone Tools (3 papers)

Agreement / Disagreement (80%)

» Use the other tools to evaluate the given clone detection tool  (58%)

X = RAX

Authors’ tool Other tools




Multiple Clone Tools (3 papers)

Agreement / Disagreement (80%)

» Use the other tools to evaluate the given clone detection tool  (58%)

» Compare how results are different from detection tools (19%)
= Select the best tool for the analysis task (3%)

AR A~ X



FItness Function

® [ndividual Task

fI(TS(X), Sk) e Z?:l(i X AgreedLOC[i])

n X Y5, AgreedLOC[i]




FItness Function

® [ndividual Task

fI(TS(X)a




FItness Function

® [ndividual Task

fI(TS(X)a

e.g. AgreedlLOCI3] returns the number of lines of
code on which 3 tools agree that they are cloned.




FItness Function

® [ndividual Task

fI(TS(X)aSk) T

e.g. AgreedlLOCI3] returns the number of lines of
code on which 3 tools agree that they are cloned.




FItness Function

® [ndividual Task

> i, (7 x AgreedLOCJ:])
n X Y., AgreedLOCJi]

fI(TS(X)aSk) T

x (General Task

1

fa(TS(X),58) = — 3 fi(TS(X),5)

SLeSS




FItness Function

® [ndividual Task

> i, (7 x AgreedLOCJ:])
n X Y., AgreedLOCJi]

fI(TS(X)aSk) T

x (General Task
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In their default configurations, clone detection tools have a low
agreement on which lines are cloned.



RQ1: Default Agreement Baseline

x However, perhaps the low agreement observed is due
to the fundamentally different clone detection
technigues the tools implement:?




RQ1: Default Agreement Baseline

x However, perhaps the low agreement observed is due
to the fundamentally different clone detection
technigues the tools implement:?

100 valid random settings

, , f-(random) — f (default)
fitness ratio —

f (default)
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5: Default Configurations Perform Poorly
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Figure 6: Agreement Improvement (over Defaults) for General and Individual Configurations
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CloudEvaClone can find even greater agreement

using the individual fitness function applied to
each subject system in isolation.
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RQ4: How much will recall and precision change
when the optimised configurations are used?

Evaluated using bellon's
benchmark (OK match)

x [f CloudEvaClone is used to maximise agreement
between clone detectors, recall will be favoured over
precision and more candidates will be reported.
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Figure 8: Results from applying Bellon’s framework on psql and swing
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