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Duplicated Code

Number one in the stink
parade is duplicated code.
If you see the same code
structure in more than
one place, you can be sure
that your program will be
better if you find a way to
unify them.
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IMPROVING THE DESIGN
OF EXISTING CODE




Overview

Research Questions:
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|. Is Clone Code more stable!



RQ #I:

s Clone Code more stable?

® |f cloned code is changed often, it requires
~ more attention and is more expensive
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Empirical Study

® 5 open source systems  [arooUML] 118.316] 12%

® 200 weeks of evolution; |idt.core | 192.624|15%

200 snapshots Emacs 227919 10%
FileZilla 90.302| 16%
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Results
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Deletions Dominate




Cleaner Results
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RQ #I:

s Clone Code more stable?

® The average percentage of additions,
deletions, or other changes to
cloned code is lower than the
average percentage for non-cloned code

® More often a higher percentage of non-
cloned code is added, deleted, or changed
in comparison to cloned code

® Cloned code is more stable
than Non-Cloned Code



RQ #2:
Are Clones changed
consistently?

® |f cloned code is changed consistently,



Hypothesis #|

During the evolution of a system,
code clones of a clone group
are changed consistently
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Hypothesis #2

During the evolution of a system,
- ifcodeclones of a clone group
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Changes in Clones

® A clone is identified by file, start & end line

® A change is identified by file, start line,
number of deleted line and added lines
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Analyzed Systems

Source | Changes Clones
System LOC LOC LOC Groups
ArgoUM L 118366 2816 | 14862 13% 313
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Results

GC| |G et
ArgoUML | 1049 1050 50%
O L i e 6 T 9 '149 0 il i,
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Influence of Parameters

® |mpact of change detection (diff):
whitespace and indentation is ighored




Influence of Parameters

Transformed Original
GI GI
Calagcrla Sl cledc gl
ArgoUI\/IL 1049 1050 50% 1266 2988 30%
~ CAROL | 66 69 49% | 77 B 1508

e 1375 1124 55% | 1416 zm 30%
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Hypothesis #|
(invalidated)

During the evolution of a system,
ode clones of a clone group

’ N
. s> - )
) b "a b &
- 3 4 .19
’ v p RO B i .h". R ? § e ] P

1% AR l.-h e . | ’ s



Hypothesis #2

During the evolution of a system,
if code clones of a clone group
are not changed consistently,
missing changes will appear in a later version
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Hypothesis #2

During the evolution of a system,
if code clones of a clone group
are not changed consistently,
missing changes will appear in a later version
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Hypothesis #2
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RQ #2:
Are Clones changed
consistently?

® half of changed clone groups are
- inconsistently changed
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Do Clones lead to
Bugs’

® Rahman et al.,““Clones:What is that Smell”
MSR 2010

® most bugs have very little to do with clones
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RQ #3:
Can Originals and
Copies be identified?
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Version Controls Systems
can ‘blame’

ModeContract.java:92,102

15154 int startOffset = layer.getNodelndex (startY);
15147 int endOffset;

LSildel i (Gikcdeiad > cinchdls |

15147 endOffset = startOffset;

LaglSud startOffset = layer.getNodelndex (endY) ;
15147 } else {

15154 endOffset = layer.getNodelndex (endY) ;
lSslednly )

15147 int diff = endOffset - startOffset;

leSaledels isfe (Gisiie > Glls |

15154 layer.contractDiagram(startOffset, diff);

ModeChangeHeight.java:95,105
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4 8533 endOffset = startOffset;

Sk, LSsad startOffset = layer.getNodelndex (endY) ;
e SBEE 1 cllses |

T liealeend endOffset = layer.getNodelndex (endY);

38 EEs }

9 8533 int diff = endOffset - startOffset;
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Classification

® A clone pair is identical if all corresponding
lines have the same version.

® A clone pair is copied if the versions of all
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Tolerance

® The clones of a clone pair are said to be
classifiable with a tolerance of t if after
removing t source lines the resulting pai
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Classification Results

B Copied M Unclassifiable |dentical B Copied B Unclassifiable |dentical
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RQ #3:
Can Originals and
Copies be identified?

® VWhen comments are ighored and a small
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Flow between Projects

® The GNOME Desktop Suite
consists of 68 projects, written
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Flow between Projects

gnome-mag
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Conclusions

® Cloned code is more stable

® Clone groups are inconsistently changed
half of the time
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