Cloning Practices: Why Developers
Clone and What can be Changed

Author : Gang Zhang, Xin Peng, Zhenchang Xing, Wenyun Zhao

2012 28th IEEE International Conference on Software
Maintenance (ICSM) 285-294

1721

RRE FOH B



BB

* B®, B
- 770—F

s PUhr—N AV 1—DOE

© &, AR

2/ 21



3/21



=01
=

- FHFEEDY

_/0)_

= P BI RS 5 IR

IcDWTo

b‘h‘iﬁﬂ N L TEDEDRIREZTRED DD

o JO—%4

B, VO—2 DFRATHR 1’!54;553'%@ D&F

g DEHZFEELCARIEWNL DD HS

bTL’CL\foLL\

LWEAED

4/ 21



EE

o ITHY, #HERY, ARG [ HNSI0—DE

BRIREAITHIE
95

aAEL, LY

=p%acd=(l

7R B B Z B o M

5721



I 770—F

6/21



N 0—2 05179150

* JO—VHERINTHLEIFRINSETODRNZRL

7=6MdD

EFFEMNLO—: clone removed

O—AIVARRETCERE copy-pdste- ":ME%MJE{;
D= RAS AL modify into baseline

TEFNn=-70—> baseline
clone

remaoved

BRMNZIO—:

I3 70 D Apply design remaln in

X - o .~ 3§ - .
7\_-”-4/ / A\b& { )P*E\ patterns, baseline integrated
11;“/71':1‘%% HEODJEVJ\_ implement similar into baseline
}b@ﬁﬂﬂ‘;&b){%%% requirenrent ...
£L7crO0—Y accidental

clone
Figure T. The lifecycle of code clones

removed
clone

R—Ao2A0—:
EENLRIO— 0B
W oO—2h/N—
TaveEBI AT LD
FELEDTHES
ntoo—r

7121



I J0— DIRE

RKIFETDEEZD 1 ADERICEDS C/C++ TEIMEEBRIRAT LSS
O—>&INE&E

» CCFinderX[5] ZRWT 47,527 fBDo/0—&& (286,983 @nsO—r
Fr) %

° [24] TOMADFE=ZHAWVWTE0BEDEY 12— ILBRLOI/O—V&G (417
BDEY21—IU) EHH

s U toryO—rodmhsEBAs0A4 00— 2EE5 141 @A%FFHTHUT
)y
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TABLE |. QUESTIONNAIRE DESIGN

start =2 ql. Based on my experience, | clone most often during:
tentative | g2. I seldom|sometimes|often copy-paste-modify code
clone q3. I copy-paste-modify code because:
start = q4. I seldom|sometimes|often notice code clones accidently
accidenta | g5. Based on my experience, accidental code clones are often
I clone mntroduced because
tentative q6. I seldom|sometimes|often remove tentative clones that [
clone=> created before they enter the baseline of the system
removed | q7. If you have ever removed some tentative clones, what are
clone vour considerations for the removal?
tentative q8. I seldom/sometimes|often leave tentative clones
clone=> unattended, and thus they become baseline clones in the
baseline baseline of the system
clone q%9. Why do not vou remove tentative clones?
baseline ql0. I seldom|sometimesjoften encounter code clones in
clone baseline versions of the system
gll. I seldom|sometimesjoften feel uncomfortable with code
clones in baseline versions of the system
baseline ql2.1 am seldomjsometimes|often willing to remove code
clone clones in baseline versions of the system
-2 ql3.1 am aware of the following techniques for removing code
removed | clones
clone ql4. I seldom|sometimesjoften remove baseline code clones
dunng development
ql5. If you have ever removed some code clones from baseline
versions of the system, what are your considerations for the
removal?
baseline ql6. 1 seldom|sometimes|often remove code clones in baseline
clone=> versions that [ think are harmful
baseline q17. What makes you not remove hammful baseline clones?
clone
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TABLE 2. DEVELOPERS” ATTITUDE'BEHAVIOR ON CLONE

cluster id count characteristics
(ratio) attitude skill behavior
A 317.6%) strong very good often
B J17.6%) strong aood sometimes
C [1{64 8% middle middle sometimes

*g2. | seldom|sometimes|often copy-paste-modify code

g10. | seldom|sometimes|often encounter code clones in baseline versions of the system
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g3. | copy-paste-modify code because:

TABLE 3. REASON FOR INTRODUCING TENTATIVE CLONES

reason count
(percentage)

Following existing solutions: There already exists a 10 (47 .6%)
solution for the problems to be solved.
Avoiding breaking existing features: Reusing needs 9 (42.9%)
to change existing code which may break existing
features.
Difficult to be reused: The onginal code contains 9 (42.9%)
content irrelevant to the task at hand.
Duplicate code is short: Clone is not harmful if T(33.3%)
duplicated code is short.
Lack of proper framework: Has to copy-paste- T(33.3%)
modify due to lack of proper framework.
Easy for separate evolution: Duplicate code so that I (4.8%)

they can be evolved independently.

Time limitation: Pressured by project progress or so.

10 (47.6%)

Issues of code ownership: Code to be reused 1s 5(23.8%)
owned by other developers, teams, or even

organizations.

Learning and discovery: Copy-paste-modify for 0 (42.9%)

experiment or learning purpose.
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%}b - l_/ fd\ 75\ ) 7-" EE EH t L/T TABLE 5. REASON FOR TENTATIVE CLONE BECOMING BASELINE CLONE
I$d— F‘@E’E—F SRANAY reason e
&b T % 6 t L \ j |=| Difficult to change existing code: tentative clones 83 (38.1%)

becomes difficult to remove when developer want to do
50.

Mot considered harmful: For some clones, developers 6 (28.6%)
do not think they are harmful.
Be consistent with existing clones: Because there are 5(23.8%)

%}b (= n 7‘:_ %ﬂ% E’J 7‘8\ IE EH t ?;g:aij,;lf:?;zitfﬂimi]:m“m problem, developer has to

L/T H# Fﬁﬁ O) ﬁ%” IZE)P I) Z 7 O) 'l'inll:.e limitation: tentaiivo:- clones enter baseline because 14 (66.7%)
n N th i i them.

E¥ 75\ y < é ‘j- b nf \l \ % R;": fvﬁdﬂ:etzﬂhlr?hn: Eer p]]?asc of the project, 14 (66.7%)

developers are afraid that changing source code may
break the system.

Mot my responsibility: Developer does not think they 4 (19.0%)
have responsibility to prevent baseline clones.

Performance evaluation by LOC: code lines produced 1(4.8%)

g7. If you have ever removed some tentative clones, what are your considerations for the removal?
g9. Why do not you remove tentative clones? 16/ 21
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TABLE 7. REASON FORNOT REMOVING BASELINE CLONES

I easen count
(percentage)

» Avoiding re-learning: Developer are alresdy familiar with 16 ({76.2%)
« RURRHMIN/-IERIEO—KRD Soned ot
" No test automation: no test autonation o protect the code 14 (66.7%)
g % F L'j’ fd: \I \ 7’—- w that would be affected by clone removal.
— 10 (37.6%)

Keeping sol ution consistent: Due to the existence of many
copies, it 1s unpossible to remove all of them, while

refovi e soine of theim will introduce inconsistend es.
Avoiding breaking existing features: Clone removal needs 10 {47.6%)
change o existing code that may break existing fEatures.

Difficult to change existing code: the cloned codes become B3R 1%

N difficult to remove when developer want to do so.
® Hy ll) I}% b\nfd\ b\j f:IE EH ij:i Lack of tool support: no proper teol support for clone B3R 1%%)
/- > analysis or removal.
1’1‘]- E/\J fd:IE EH t LTEUA%)\ j( = Lack of initial and historical context there i litfle of 1o 3(19.0%)
A |:| - mfommation about why clones are introduced and how they
7] — ,_—ET_ =] A -_ evolve to cument state
\I \ EE ﬁq: 0) — __E FEﬁ % 1E¥ Lj- é 7—\— Risk avoidance: removing duplication will increase the 17 (B1.0R%)
~ » project risk.
m t L \ j :E) O) 75\ % é Cost limitation: no budget in the project for clone removal. 11 (52.4%)

Time limitation: no time for clone removal . 11 (52.4%)
Avoiding cascading effects in the project: clone removal 10 (47 .6%)
may create additional tasks (e.g communicating with other
developers).
Performance evaluation: not related to my performance T (33.3%)
evaluation
N ~ — Mot appreciated: clone removal is not appreciated by T (33.3%)
® J:<%Dh;f§jf\,\%)7|:l—/“_ organization even the developers take initiative.
Mo plan: clone removal is not listed as a tarpet of the T(33.3%)
YRR TLES o
Faa l/f ‘j: ’ Hy 0N \’ _C l/ j t :I Not my responsibility : the developers do not feel that it's 5 (23.8%)
|\\‘ O)IE ﬁﬂ ,# L—- B/ 8B % 5 S —C' their responsibility to remove others clone.
L'F 2 VR =H Z_ Knowledge/skill limitation: Keeping the clone is the only 4(19.0%)
~ ~ N choice which developer can use because developers do not
LESEZZ5ND i
Not interested: developers are more interested in writing 2(9.5%)
new code than removing clones.
17721

g10. | seldom|sometimes|often encounter code clones in baseline versions of the system
gl7. What makes you not remove harmful baseline clones?



B o emsansn— BB LI

E%T®ﬁ¢/k/£@muﬁz_ﬂ ' Eﬂt:ﬁi_&ghf:j—ﬁ,Z(
SEERIO—VDI—ID 3 DL ELERELTES
LN

o BIFDRBREDRBARBITTRMABIEREFE NS,
HBEA CREORREZGCAZINTWEN I
WS, A AIEREEIEND

g5. Based on my experience, accidental code clones are often introduced because_ 18721
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