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Abstract: In source code, there exist code clones, that is duplicated or similar code fragments. Recent
empirical studies reported that not all code clones are harmful but some code clones have positive impact
on software maintenance. For example, we do not need to eliminate long-lived clones. To find more effects
of clones and manage clone evolutions, it is important to analyze clone histories and manage them. State-
of-the-art studies of clone evolution concentrate only on code-related histories. However, the research area
of mining software repositories has found the usefulness of not only code-related but process-related and
developer-related histories. Therefore, we propose code clone version control systems that enable us to mine
rich clone histories including code-related, process-related, and developer-related histories. We applied our
systems to 6 open source software repositories to show the usefulness.
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Fig. 1 Code clone histories.
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Snapshot sequence
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file-name.java
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L
. method (args)

=
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|

(b) 74 L7 M) ki
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Fig. 2 Key idea of Historage.
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Fig. 3 Directory structure representing code clone relations.
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122 D, 2200 XYy FHOREIEE 0T
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NFOEEFETH B DT, HEEIZ0H L CTHEEHEAL T
BB TN 2 BET 5. 72218, vu—rty
FAD 3 DDA v F47h dismissAl10taDialogs &
dismissAllDialogs, onDisconnect DY, 71—
YEy M, KD 20D XYy FEORELETT
H7>5 dismissAllDialogs & 72 5.

(4) (3) CTREIBELFYA 3 LFERFEOYE, BINL 7
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L35,
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z1 WHRLIVRI V) T—F
Table 1 Target repository data.

DENE N W1 23 ML OREMO XV Y N
EMF Compare 5 4f 1,141 12,022
Struts 2 642 WA 1,632 13,822
Browser 3ETHH 4,083 2,363
Camera, 344 9H 3,537 991
Music 3FE1HA 672 534
Phone 3FEA4HH 3,271 1,341

ty MIETHa—-FRzefoxvy N2 Abh., £DR
vy RN, BT57 74 VONRAER 2(b) IRL7ZZT4 L
7 M) MRS CRLE T % (/78— 4y b4 /path/to/java/
T 7 ANK] T T A% /method() & 7% 5).

f—DxAVy FPEHEO7a—rty MBS HEE
X, IRTor7u—rty PNCRETS. I—F70—
b ol Ay NliE, 70—ty N4 none N
WERET A, SNICL->TIEI— F 70— DEFESITD

Pt

112 5.
4. HEHEER

REFEE Java TEPNIA—T VYV —ADY T
T VRY P)ICEHTS, R1LICYURI P)DOT—
% %713 . Eclipse 2°5 12 (EMF Compare*?), Apache
75 12 (Struts 2*3), Android 25 4 © (Browser *4,
Camera *®, Music*®, Phone*”), #t6 201 KI b %
X2 FNE I CloneHistorage # #5355 . BASSEREIL 3
FED 6HEIFEBR-EIN TS, Android 2SR L 72
AT ML, BHRD 2V v FEAY 500 55 2,000 FEEE D
INBAEZR S DTH Y, Eclipse & Apache 22 58S L 72U R
TR, B AV v RED 12,000 LLEO R R HAEO
KRELLDTHA.

32 Wi TRLAERIZIOWT, §XRTHY LI 3T
I—-Fru—YEREL, BRELTVWADTER (1) &
(2) Zii7z¢. £/, ZR(3) I BEDOBEIFIZOWTI,
Historage TA Y v FLANLVDOEY 22— VEBHTRETH
52 EEMERL TS 3. ZZCTURTIE, 7u—rty
NOEREBIRE, BR (4) D BT R AR AEMEICH
T AHIBERDOBEIFICOWVTHER T 5.

4.1 78—ty FNOEREBEH
7u—r+ty FOEREIE, CloneHistorage ([2BWVTT 4

*2 http://git.eclipse.org/c/emfcompare/

org.eclipse.emf.compare.git
*3 https://github.com/apache/struts2
*4 https://github.com/android/
platform_packages_apps_browser
*5  https://github.com/android/
platform_packages_apps_camera
https://github.com/android /platform_packages_apps_music
https://github.com/android /platform_packages_apps_phone

*6
*T7
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F® 2 su—rity MATIRHTORFR

Table 2 Results of naming clone sets.
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