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An Empirical Study of Influence of
Duplicate Code on Software Maintenance
Based on Modification Frequency Comparison

KeisuKE HoTTa, ! Yukiko Sano,! Yosuikr Hicof!
and SHINJI KusumoTro'!

Recently, duplicate code has received much attention. In general, duplicate
code is considered as one of the factors that makes software maintenance more
difficult. And there are many research efforts on detection or removal of du-
plicate code. However, there are only a few research efforts on the influence of
existence of duplicate code on software maintenance effort. In this study, we
research the maintenance effort on duplicated code and non-duplicated code
based on the modification frequency under the assumption that if duplicate
code is modified frequently, duplicate code has a negative impact on software
maintenance. We experimented on 15 open source software systems, and the
result showed that the modification frequency of duplicated code was smaller

than the modification frequency of non-duplicated code. Consequently, we con-
clude that the existence of duplicate code does not necessarily have a negative
impact to software maintenance effort.
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1:// this is a sample
2: doSomethingl();
3:if (x==0) { 1: doSomething1();

4: doSomething2(); 2:if (x == 0) {

5:}else { 3: doSomething2();

6: doSomething3(); 4:}else{

7:} 5: doSomething3();}

8: 6: for(inti=0;i< 10;i++) {
9:for(int i = 0; i < 10; i++){] 7: doSomething4(i);}

10: doSomething4(i);
11:}

(a) 0000 (byoooo

01 00000000000

Fig.1 An example of normalization of source code.
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Table 2 Target software systems.

(a) 0 1 000 Experiment 10

gboboboboooooobobooboboboboboooooooobobo

0200000000 A000OO0OO0O00400000000000000000D0O0
0000000000 00oU0o0o0oOooOoooOooog CCFinder —» CO CCFinderX -
XO Simian — Si0l Scorpio -~ ScO 00000000000 OONO Scorpio D JavaO OO
000000000 Scorpio 000000000 JavaOOOODOOOOOOOOOODOO
000000 30000000 2000000000MF,0 MF,00O00ODOOO

goooo
pgoooooo poooooooo gooooo gooo
goooooooo
EclEmma Java 788 15,328 2006.8.26 - 2009.10.22
FileZilla C++ 3,450 87,282 2004.3.8 - 2009.10.18
FreeCol Java 5,963 89,661 2002.1.14 - 2009.11.16
SQuirrel SQL Client Java 5,351 207,376 2001.6.2 - 2009.9.10
WinMerge C++ 7,082 130,283 2000.10.27 - 2010.1.4
(b) O 2 000 Experiment 20
goooo
goooooo goooooooog gooooo gooo
goooooooo
ThreeCAM Java 14 3,584 2007.8.24 2007.11.18
DatabaseToUML Java 59 19,695 2009.5.29 2009.8.9
AdServerBeans Java 98 7,406 2009.3.23 2009.8.28
NatMonitor Java 128 1,139 2008.5.26 2008.11.9
OpenYMSG Java 141 130,072 2007.3.24 2009.9.25
QMailAdmin C 312 173,688 2003.6.6 2009.8.19
Tritonn C/C++ 100 45,368 2008.7.1 2009.7.22
Newsstar C 165 192,716 2003.10.21 2009.8.3
Hamachi-GUI C 190 65,790 2006.5.29 2009.10.27
GameScanner C/C++ 420 1,214,570 2008.7.2 2009.11.4
MFd B MFn
53.2 0 20 0O
EclEmma Filezilla FreeCol SQuirreL WinMerge
HRYILITT

02 01000000

Fig.2 Result of experimentl: entire revisions.
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Fig.4 Result of experiment2: entire revisions.

HARS
(e) WinMerge 00000000000000000000000000000000000000000
03 01opoonoo 000000000000

Fig.3 Result of experimentl: divided on period.
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Fig.5 Results of experiment2: divided on period.
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Q@generated
protected void addNamePropertyDescriptor(Object object) {
itemPropertyDescriptors.add
(createItemPropertyDescriptor
(((ComposeableAdapterFactory)adapterFactory)
.getRootAdapterFactory(),
getResourceLocator (),
getString("_UI_NamedElement_name_feature"),
getString("_UI_PropertyDescriptor_description",
"_UI_NamedElement_name_feature",
"_UI_NamedElement_type"),
MetadataPackage.Literals.NAMED_ELEMENT__NAME,
true,
false,
false,
ItemPropertyDescriptor.GENERIC_VALUE_IMAGE,
null,
null));

06 O00OO0O0O0OO0O0O0OOOO

Fig.6 An example of auto generated code.
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’ if(x < 0) x = -x; ‘

4

’ if (x € 0) x = -x; ‘

07 OO0O00O0O0O0O0O0O0O0O0OO0O0O00000

Fig.7 An example of a modification that does not change the behavior of the program.
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