KIPS Tr. Software and Data Eng.
Vol.3, No.2 pp.65~72 pISSN: 2287-5905

T 37U AT 0l
http://dx.doi.org/10.3745/KTSDE.2014.3.2.65

St M HiA ZES T 65

A Technique to Detect Change-Coupled Files Using the Similarity of
Change Types and Commit Time

Jung il Kim" - Eun joo Lee™

ABSTRACT

Change coupling is a measure to show how strongly change-related two entities are. When two source files have been frequently
changed together, they are regarded as change-coupled files and they will probably be changed together in the near future. In the previous
studies, the change coupling between two files is defined with the number of common changed time, that is, common commit time of the
files. However, the frequency-based technique has limitations because of ‘tangled changes’, which frequently happens in the development
environments with version control systems. The tangled change means that several code hunks have been changed at the same time,
though they have no relation with each other. In this paper, the change types of the code hunks are also used to define change coupling,
in addition to the common commit time of target files. First, the frequency vector based on change types are defined with the extracted
change types, and then, the similarity of change patterns are calculated using the cosine similarity measure. We conducted experiments on
open source project Eclipse JDT and CDT for case studies. The result shows that the applicability of the proposed method, compared to
the previous studies.

Keywords : Change Coupling, Source Code Repository Mining, Change Type Similarity
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9 == WAS STATEMENT INSERTZ #&&w, ~ ol MEAo g TRt} EFAT B 204 E import
HOoEWE t&%‘% A= i tE zso J3S w3z A gEojA o Aot #dd WE F3Ed 449
7bFsAdol AR i AA 715E FAEsAE &7 o W4 855 Bo|Erh import W3 S UsHA 474 <] °ﬂ
ol o] WA 3 FAEE HE (Medium) o2 74 2|3} 9] Az #d WAHEL F7F (INS), 244l (DEL) 282
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A AL W s o . IMPORT
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5ol At history with
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2 i 5 import WS IR WD 3 mporr [P | 107 | 66 | SIOL | A
Ho HEEE Ax FE t&z%gi, 7EY Ax :7_501] A iy
2o import ZEE 27F8AY, 7120 EASHE import 2 Table 2. Added change types & significant Level
EE AA B AT £ Jdorng AHoEWHE WAy 7 Change types Significant level
& A &3
o] 37kA Yeje] WA (IMPORT INSERT, IMPORT ) TRY-CATCH INS Medium
DELETE, IMPORT UPD ATE)OE 4o 4 itk -
. = 2 TRY-CATCH DEL Medium
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Java Development tools)1 9} CDT (C/C++ Development 3 TRY"CATCH UPD Medium
Tooling)?ell A1 A import WA 38 2A FelS wol 4 CATCH INS Medium
Foh E 1904 import HAo] WAy Aol g8z o 5 CATCH DEL Medium
gl gallA Ho ¥ £33 24 v &(Avg. CT)E 1 6 CATCH UPD Medium
A& B E import @7301 AN E A o B WA F 7 THROWS INS Medium
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= A0 WAE 4P Ade AL uA £F A 10 FINALLY INS Low
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2 g oA RIHEA A8d 5 St mEbA, 2 =gl A 12 FINALLY UPD Low
+ import M74& F7I2 Aoste] 2FAATY. 181, 2 13 IMPORT INS Low
14 IMPORT DEL Medium
1) http://projects.eclipse.org/projects/eclipse.jdt 15 IMPORT UPD Medium

2) http://projects.eclipse.org/projects/tools.cdt
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Table 4. Comparative experimental results

Proposed model

Prediction (commit Existing model
Model time+change (commit time)
types)
Repository Prediction result
JDT_DEBUG 57% 48%
JDT_CORE 46% 37%
JDT_UIL 58% 46%
CDT 35% 24%
Average 49% 39%
44 AlZh 718 ARt &Y g (TO)1 8|
B HoAe AIRE 719 WA AgEQl TCe Hlulgth
[12]l A= TCE ol&ate] WA &S i o 47 4
olE| & 3AA(3 Session) o2 Yral, ZF AAREE WA
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AR BT Sl A9 SR 4 AY =
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<3}
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Table 5. Date of Sessions for dataset

Session3
2009.6~2013.5
2009.6~2013.3
2009.5~2013.3
2009.5~2013.3

Session2
2005.6~2009.5
2005.6~2009.5
2005.5~2009.4
2005.5~2009.4

Sessionl
JDT.CORE | 2002.6~2005.5
JDT.DEBUG | 2001.6~2005.5
JDT.UI 2001.5~2005.4
CDT 2001.5~2005.4

Table 6. Prediction results of CC and TC

Sessionl | Session2 | Session3 Avg
JIDT.CORE CcC 33% 21% 40% 31%
' TC 37% 46% 33% 39%
IDT.DEBUG CcC 50% 57% 24% 44%
’ TC 47% 271% 10% 28%
IDT.UL CC 71% 43% 16% 43%
’ TC 56% 26% 14% 32%
CDT CC 42% 31% 40% 38%
TC 23% 22% 25% 24%
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