CHDEFDPDFIRE T EEDURLICELNTULVET
http://g00.2l/h8noJP

O—KH5a—28ED
_NETENDL
KIRAZ KEEERELHER

higo@ist.osaka—u.ac.jp

iB1R 5

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/


mailto:higo@ist.osaka-u.ac.jp
mailto:higo@ist.osaka-u.ac.jp
mailto:higo@ist.osaka-u.ac.jp
http://goo.gl/uZ3taM
http://goo.gl/uZ3taM

3&5%1—%“I77L@W%ﬁ§

—&h:a—kon—2&iE?
ZECNFETOHRE
= &} : CCFinder& LN DA D & FA S 451
OER - a—k o 0— 2R FEDH
&R BICHEEZFFDaO—FZ R D46 DFHE
INER: S BIZRITT

||In|

mﬁmmmw

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/



F—Hk
O—koa—2 &% ?

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/




—KkoO—2 &% ?

Y—RO—kRDELLE-O—FA
L O BE A D — R B T LAL

- FREFETHE, FEMIZERL, TOERIS
EONWTI—r/0—2DREEITOTLS

5B o0—2 162 EM S

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/



—KkoO0—>DiESE

e TYPE-1:ZBHWPARATEDIA—T AT AFIMNIERIETRE—H
o TYPE-2:ZE#HAOITIILEDFRAHEMTDENZED
o TYPE-3:FABEMNKIYELEXRZWLEWNZTED
e TYPE-4:BLCAAIZHLTIIREHE HERT
— FAIITYPE-4ZFO—FDyO—2 EIF LM =KTELY

a—k A1
int tmp =
=Y
y = tmp;
TYW*\MPM
int tmp = Xx; int temp = a; int tmp = Xx; X "= vy,
X =Y; a = b; println(tmp); y "= X;
y = tmp; b = temp; X =Y; X "= y;
J—KF2 —r A3 y = tmp; a—K A5

J—k 4

KUSUMOTO LABORATORY - Software Design Laboratory

Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/



O—kFo0—2DOFREERA I
. BRRHERELTALO

— a—F&ERY—IL
—- TRV EEBDHETRR
— EFNIE-FEETBIEE DS
. DITE ET5HMD
— AE—T7URR—XMZ&L5EFH
— YI7HoR) T DR
— ERETER[ETOH@EHEEDIFY HL KX

— O—FKFE|ZF

- ARBBOAHZREALTEHED
— Mgy TWNda—KIZfEB%4 ! |
- EEOXRIN(ETZTHMEAZE)
— T LB

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/



O—koO—2IFELEG ? I

e (20EHNETOYVA—2IFE, TEAHEITHY
B RZ 1 !

s (RE)HAFE-RTZHEFIHDIE—EDY

11— H

- ZLDOMEITLY, FIFEEZHELT HI0—2
DIEEFDVENCELADHLINDOTLNS
FEAENA—TUY—RIZKT HEER
BRI L7 IZ DL TIIAER

KUSUMOTO LABORATORY - Software Design Laborator
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/



U7 7 B DR (F )

R T DB AT LEFEO LERIZXY$HI55
EEDELNFEE2012F1H

FEFTIRHm AT LICEATARINRIIZEER
F1EZEFES (— k)

< hoDETYLT>

O RENEERRE LT, HBLE-LDIEHSH,

O &%. o535 Tk THn—CnBE) EhL{EbhTLT, Y0—
VIFEBRREFTEHAVDENS, ZOTOD Y FTIE, BHEBEETI/O—U %
EBICELESAE-STLEL, AN O—CDOBENHTINS, DF Y.,
BRICRI SN2 ZIE—R—APLTHO—2FESZDTELELT, RE
NRE S BFOERE T/ O—2% D2 2TLEL>TLSNDT., TDHXREFT
[CRIEAH AL LUAZFTDIO—CDRFEHEERRBERN/EZ T,

1

O 24 %321—4¥7TVr—2avEHEICHGRERELTHEY W EWNSER
ARBHBY ., CHIEBFFTOELETH 1. TIOIVSHEFRZERLLSET 5L,
BLESBYIT Iz 7hIMEONSZEICHEENTES WS T enEHERLIE
ZA. TSOLMDEEIE, AOE—R—=X+TBELENSETH-T-, T_T. B
ENRBEICE -5 ESTHMEN:E, TRIEFIRBEFELT, AL E%E

WOBHTHONEBETES, LVWSEEELL--RENAHD. BBITE 7
KUSUMOTO LABORATORY - Software Design Laboratory

Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/



HERRIZEZ HE-

e AERRBRIZRIFEEZVLEELELLZWNVIO—FD

O—20E, BAEPRSFICEZZE LG

« AERIIVNELHEEXREFICERETELERE
SLULN(? ) B F| BT
—OERBEDORFEIEHY Z L0

OAERZFAEEIZ(E, aERTO—KNDIELE
EHIEREINTWNBAILZHERTARE

KUSUMOTO LABORATORY - Software Design Laborator
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/



gy

_NETOHE

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/




Code Clones Literature
_http://students.cis.uab.edu/tairasr/clones/literature/

e O—FHO—2BEDRE
FEHTWVS S AF

e 1994M52013F (3R P)E T
DX ERZE) AME

o NERIZLOHhDATIYIZ
DTN TEE
- &R
— S
_ &
— Y—AA &Y—/LEH

11

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Sc

THE UNIVERSITY OF CIS Home | UAB Home
ALABAMA AT BIRMINGHAM

Home > Projects > Code Clones Literature

Code Clones Literature

The papers that talk about clone detection techniques are listed first followed by papers that talk about other
aspects of clone clones. These include:

= Categorization and visualization of detected clones to aid in the analysis of the clones

* Managing clones
» Survey of the research field in general and evaluation of different clone detection tools

In addition, links to clone detection tools (standalone and Eclipse plugins), related events, and research groups are
also listed.

If any of the information below is incorrect or out of date, please email +5jrasr@cis. uab.edu- Also, please email any
suggestions of other papers. The papers are sorted by year of publication {most recent first).

View this list sorted by: [ Category | Publication Venue | Year | Author ]

Last updated:12/04/2013 | ) pss

Process: Process

=« Detection .
. Analysis Detection

= Management

Surveys and Evaluations: Agec: An Execution-Semantic Clone Detection Tool

Toshiniro Kamiya — Interational Conference on Program Comprehension (ICPC)— 2013

Gapped Code Clone Detection with Lightweight Source Code Analysis

Hiroski Murakami, Keisuke Hotta, Yoshiki Higo, Hirashi Igaki, Shinji Kusumoto — Intemational Conference on Pragram
Comprehension (ICPC) - 2013

Related Topics:

» Reference Dats
= Copy and Paste Practices

SimCad: An Extensible and Faster Clone Detection Tool for Large Scale

Theses:

I Software Systems

. gf?i:sa [ PDF ] Sherif Uiddin, Chanchal K_Ray, Kevin Schneider — G on Program Comprehension (ICPC) —
| 2013

Tools:

Data Clone Detection and Visualization in Spreadsheets

» Standalone Tools

» Eclipse Plug-ins [ PDE ] Felienne Hermans, Ben Sedee. Martin Pinzger. Are van Deursen - | | Confi on Software
« In Visual Studie Enginesring (ICSE)— 2013
Related Links: A Parallel and Efficient Approach to Large Scale Clone Detection

Hitesh Sajnani, Cristina Lopes — Intemational Workshop on Software Clones (IWSC) - 2013

CPDP - A Robust Technique for Plagiarism Detection in Source Code

Basavaraju Muddu, Allahbaksh Asadullah, Vasudev Bhat — Intemational Workshop on Software Clones (IWSC)— 2013

How to Extract Differences from Similar Programs? A Cohesion Metric
Approach

Akira Goto, Morhiro Yoshida, Masakazu loka, Eunjong Choi, Katsuro Inoue — International Workshop aj\_&émare Clones
(WSC)— 2013

Large-scale Inter-system Clone Detection Using Suffix Trees and Hashing

[ DOl ] Rainer Koschke — Joumal of Software: Evolution and Process (JSEP) - 2013

Large-Scale Inter-System Clone Detection Using Suffix Trees
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9th INTERNATIONAL WORKSHOP ON

SOFTWARE CLONES
IWSC 2015

Friday March 6, 2015, Montreal, Canada
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=

Welcome to IWSC’15

WE ARE PROUDLY ANNOUNCING

RIRESN DD X T ATRIZEE

L<%RLy
— FRIREZ(F50%FEE

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information

THAT IWSC 2015 IS CO-
LOCATED WITH SANER!

PROGRAM SCHEDULE IS NOW
AVAILABLE. CHECK THE

SCHEDULE LINK ON THIS PAGE

G o v LTLET.
Tweets ¥ Follow
2@ wscans

'“\ DIWSC )15

The
06 March, 2015

to be held on
SANER1S.

" P

The notifications have just been sent
V ed with

g to be an exciting

th lots of new ideas.

Software clones are often a result of copying and pasting as an act
of ad-hoc reuse by programmers, and can occur at many levels,
from simple statement sequences to blocks, methods, classes,
source files, subsystems, models, architectures and entire designs,
and in all software artifacts (code, models, requirements or
architecture documentation, etc.). Software clone research is of
high relevance for software engineering research and practice
today.

Topics of interest include, but are not limited to:

Use cases of clone management in the software lifecycle
Experiences with clone management in practice

Types, distribution, and nature of clones in software systems
Causes and effects of clones

Techniques and algorithms for clone detection, analysis, and
management

Clone and clone patterns visualization

Tools and systems for detecting software clones

Applications of clone detection and analysis

System architecture and clones

Effect of clones to system complexity and quality 1 3

Clone analysis in families of similar systems

Measures of code similarity

Economic and trade-off models for clone removal

Evaluation and benchmarking of clone detection methods
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— T. Kamiya, S. Kusumoto, and K. Inoue. CCFinder: a multilinguistic token—

based code clone detection system for large scale source code. IEEE
Trans. Softw. Eng. 28, 7 (July 2002), 654-670.
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ATffEono—blERF ANEHLY 70— I

&= {+E (intertwined) 70— &R AN EHY (reordered) 7A—2
cee fp3 = lookaheadset + tokensetsize;

++ tmpa = UCHAR(*a), for (i = lookaheads(state);

-- tmpb = UCHAR(*b); i< k; i++) A

++ while (blanks[tmpa]) ++ fpl = LA +

++ tmpa = UCHAR(*++a); ++ i * tokensetsize;

-- while (blanks[tmpb]) ++ fp2 = lookaheadset;

- - tmpb = UCHAR(*++b); ++ while (fp2 < fp3)

++ if (tmpa == '-") { ++ *fp2++ |= *fpl+e+;

tmpa = UCHAR(*++a); }
} fp3 = base + tokensetsize;
-- else if (tmpb == "-') { e
if(...UCHAR(*++b)...) ... if (rp) {
while ((j = *rp++) >= 0) {
++ fpl = lookaheadset;
++ fp2 = LA +
++ j * tokensetsize;
++ while (fpl < fp3)
++ *fpl++ |= *fp2++;
21

KUSUMOTO LABORATORY - Software Design Laboratory

Department of Computer Science, Graduate School of Information S



ZOMDFHTE RN |

« JOTSLDEDA—IL(ITFAIL, ISR, FIYRE) [TxLTH
K)o RX%EEHRIT S
— AR HREAEWNED 2 —)LAYO—2 L TREENS

o« HALXDINELVE e |
:)l_}l/(j:)(l‘U7X1IE ~ :/ EPa—)la
[CENTLHUV=HRF| |4 | i ANUYRa10

L b LS | : JL 1 AR D Rb: i
HDAIEEENESLD | ———————————— o ’;ég (A2

st L s
o BAXDKEGE S — | .
! Eva—)lw

Za—)LEZD—ERAY | ke
FLlLcuncTesyo— | ARUHRD: 23

DELTHIFEINGLY | 7 o |

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/



BRI DFREEFEET R

TYPE-1  TYPE-2 TYPE-3 HRHEE

{THAL O X X R

=21 -Livs O O X LA
HREXK O O X SELD
TS LKET S O O O B
ARYHR O O O IR

« BADOBRHBRMIIERARKMEREER MAETHEZLD
- RHEEN DR L
- REZEEDR L
- ANEDRBEELGWNWO— DG LE

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/



A—k 70— R B BT L8 - 314l

SESFELEBHFENRESINT-1=DIC, £
Nz b -HiiZz 9 5FENVE

— Bellonis[1]: B = BY78 LE 8% - 5F4

— Roy (2] : TE T4 BY77 Eb 85 - 5141

[1] Stefan Bellon, Rainer Koschke, Giulio Antoniol, Jens Krinke, and Ettore Merlo. 2007.
Comparison and Evaluation of Clone Detection Tools. IEEE Trans. Softw. Eng. 33, 9
(September 2007)

[2] Chanchal K. Roy, James R. Cordy, and Rainer Koschke. 2009. Comparison and evaluation
of code clone detection techniques and tools: A qualitative approach. Sci. Comput.
Program. 74, 7 (May 2009)
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1. |static||void||{foo|| ( || ) |{throws| RESyntaxException|| {

2.5tringl| a (| [|| ]| =|new|String/| [| ]| {]["123,400"| , ||"abc"|| , |['orange 100"|| } || ;
3.|org|| . |[apache|| . |regexp|| . ||RE||pat|| = ||new|org | . |lapache|| . |regexp|| . |RE|| ( |"[0-9,]+"] ) || ;
4.lintjsum| = 0| ;

S./for| (|[int]| i {[=1{[ 0 ;1] <| all.]//length|| ;|[++]|1]])

6. if || ( ||pat|| . |match| (|[al| [|[ 1] 1))

7.|sum||+=||Sample|| . |parseNumber| ( ||pat|| . |getParen/| ( || O | ) ||) |l ;

8.|System|| . |jout| . |jprintin|| ( |["sum="]] + |lsum|) || ;

9.1}

10. |static||void||goo|| ( |/String/|a || [ || ] || ) |{throws RESyntaxException|| {

11. RE||exp|| = |new RE|| ( |["[0-9,]+"| ) || ;

12.}intjsum| =1/ 0 || ;

13. ffor|| (|lint)| i |/ =[O0} ;| i <|lall .|/lengthl ; |++/|1i]])

14,1 1f || ( |lexp|| . ||match]| ([fa |/ [|[1 ] ]1])])

15. |sum| |+=|parseNumber|| ( ||exp|| . |lgetParen| ( [|0 || ) || ) || ;

16. |System out/| . ||println| ( |['sum="|+ sum ) || ;

17.1}

KUSUMOTO LABORATORY - Software Design Laboratory
Department of Computer Science, Graduate School of Information Science and Technology, Osaka University. http://sdl.ist.osaka-u.ac.jp/
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1. |static||void||{foo|| ( || ) |{throws| RESyntaxException|| {

2.(String/{a || [ || ]| =/ |new|String | [ || 1[I {|I/Sull}| ;

3. RE||pat|| = |new RE|| ( ["[0-9,]+"]) || ;

4. |int|jsum/| =10 ;

S.0for|| (||int)| 1| = 0| ;| 1| <[ all.]|/length||; ||++ 1] )

6. if || (|jpat| . ||match| (|[al|[[[[T1|]11)])

7.sum||+=||Sample|| . |parseNumber|| ( ||pat|| . ||getParen| ([0 ) | ) || ;
8. |System|| . |out| . |jprintin/| ( [["'sum="|| + |sum| ) || ;

9./}

10. |static||void||goo|| ( ||String/{a || [ |/ ]|l ) |throws||RESyntaxException|| {
11. RE|lexp|| = |new RE|| ( ||"[0-9,]+" ) || ;

12.}intjsum| =1/ 0 || ;

13 [for|| (|{int| i [[={/ 0 ;[l1] <| all.]|/length|| ;|[++][1]])

14. 1 1f || ( ||exp match|| ([la || [ i1 [ 1])1)

15. lsum||+=|| $p parseNumber|| ( |lexp|| . ||getParen/| (|| 0| ) || ) || ;
16. |System out| . [jprintln| ( |"sum="| + sum|) || ;

17.1}
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1. statch$pH$pH ( H ) chrows\$p \{

2.1p |$p|| [ || ]| =[rew [$p|| [ || ]| {|Suj}
3.18p|$p|| = new |$p|| (|1$p]| ) || ;

4.18p||$p|| = ||$p|| ;

5. \forl| (||$p||$p/| = $p| ; |ISp| <|/$p|| . |[$p| ; ||++|1$p||)
6. if || (||$p|| . |$p ( |$p| [ [|$p|| 11 ) |)
7.18p 1 +=\18p| . |1$p)| ([|Sp|| - |[Sp|| (|i®R)) ||)
8.%p - !Sp| - !$p| (%0 * %) |:

9.1}

10. |static||$p|($p|| ( |[$p||Sp| [ | ]| ) |throws||$p| {

11. $p|($p| | = |new ($p|| ( ||$p| )

12.$p||$p | = ||$p|| ;

13. for|| ( |\$p/|$p| = |[$p| ; [|$p| < |/$p|| . |$p|| ; ||++|1$p )
141 ) ([[$p)| - (1$p)| ([1$p)| [|$p)| 1)) 1))
15.18p||+=||$p|| . ||$p|| ( ||$p|| . ||$p| ( |1$p| ) | )

16.1$p | . ||$p| . |$p| (|[$p| +|$p )

17.}
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1. static void foo() throws RESyntaxException {

2.  String a[] = new String [] { "123,400", "abc", "orange 100" };

3. org.apache.regexp.RE pat = new org.apache.regexp.RE("[0-9,]+");
4, intsum =0;

5. for (inti=0;i<a.length; ++i)

6 If (pat.match(ali]))

7 sum += Sample.parseNumber(pat.getParen(0));

8.  System.out.printin("sum =" + sum);

9. }
J8—> | 10. static void goo(String [] a) throws RESyntaxException {
11. RE exp = new RE("[0-9,]+");

12.  intsum =0;

13.  for (inti1=0; i1 <a.length; ++1)

14. If (exp.match(afi]))

15. sum += parseNumber(exp.getParen(0));
16.  System.out.printin(*sum =" + sum);
17. }
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CCFinder/ICCA/\v o — DB

— |E

ZHDEEDY I DT ~DER -4

N5 D B4 - 8 A~ DR L (200~ 300)

2R HECCFinderX
— http://www.ccfinder.net/ccfinderx—j.html
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[3] Simone Livieri, Yoshiki Higo, Makoto Matsushita, and Katsuro Inoue, “Very-Large Scale Code Clone
Analysis and Visualization of Open Source Programs Using Distributed CCFinder: D-CCFinder”, Proc of the
29the IEEE International Conference on Software Engineering (ICSE2007), pp.106—115, May 23-25, 2007.
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1: String samplel () { <>
2: if(this. trueOrFalse()) {
3:  if(hull == this. getPath()) { -
4: Project proj = this. getProject(); g‘{ﬁg ﬁﬁ%ﬁ{zf“' &'5&
5: this. setPath (proj. getBaseDir () ; ke E§§'~Wﬁ§%§ LAHE|
6: } A h
1. StringBuilder text = \ oy A
new StringBuilder () ; -
8: text.append( “String A” ); <7> V,"
9: text.append( “String B” );
10:  text.append( “String C” ); <8
11:  text.append( “String D” );
12:  return text. toString( ; il FFF
13: Jelsef
141 return £HHéE, TORBRICKYETOEEDN i
15: } RESN DX ORI (EHIEIREDH 5] PN ,
6 N2, j S R

—— F—AkEE
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— EC/\wiafg:int i = 0, int number = ©
—&3/\yiafl:int x = n, int y = m + z.methodZ()
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AR
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1
2
3
4:
5
6
7

8:

9:
10:
11:
12:
13:
14:
15:
16:

}

: String samplel(){

if(this.trueOrFalse()){
if(null == this.getPath()){
Project proj = this.getProject();
this.setPath(proj.getBaseDir());
}
StringBuilder text =
new StringBuilder();
text.append(“String A”);
text.append(“String B”);
text.append(“String C”);
text.append(“String D”);
return text.toString();
telse{
return “;

}

1:
2:
3
4:
5
6
7

8:
9:
10:
11:
12:
13:

14:

String sample2(){
while(this.a > this.b()){

if(null == this.getPath()){
Project proj = this.getProject();
this.setPath(proj.getBaseDir());
}
StringBuilder text =
new StringBuilder();

text.append(“String A”);
text.append(“String B”);
text.append(“String C”);
text.append(“String D”);

return text.toString();
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MOREFEZAWNHEE--

AR AJyk2
1: String samplel(){ 1: String sample2(){
2: if(this.trueOrFalse()){ 2: while(this.a > this.b()){
3 if(null == this.getPath()){ 3 if(null == this.getPath()){
4: Project proj = this.getProject(); 4: Project proj = this.getProject();
5 this.setPath(proj.getBaseDir()); 5 this.setPath(proj.getBaseDir());
6 } 6 }
7 StringBuilder text = 7: StringBuilder text =

new StringBuilder(); new StringBuilder();

8: text.append(“String A”); 8: text.append(“String A”);
9: text.append(“String B”); 9: text.append(“String B”);
10: text.append(“String C”); 10: text.append(“String C”);
11: text.append(“String D”); 11: text.append(“String D”);
12: return text.toString(); 12: return text.toString();
13: }else{ 13: }
14: return “”; 14: }
15: }
16: }
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AR AJyk2
1: String samplel(){ 1: String sample2(){
2: if(this.trueOrFalse()){ 2: while(this.a > this.b()){
3: if(null == this.getPath()){ 3 if(null == this.getPath()){
4: Project proj = this.getProject(); 4: Project proj = this.getProject();
Bk this.setPath(proj.getBaseDir()); 5 this.setPath(proj.getBaseDir());
6: } 6 }
7: StringBuilder text = 7: StringBuilder text =
new StringBuilder(); new StringBuilder();
8: text.append(“String A”); 8: text.append(“String A”);
9: text.append(“String B”); 9: text.append(“String B”);
10: text.append(“String C”); 10: text.append(“String C”);
11: text.append(“String D”); 11: text.append(“String D”);
12: return text.toString(); 12: return text.toString();
13: }else{ 13: }
14: return “”; 14: }
15: }
16: }
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ZPDGDIEA LB EIHMDENE

V7 bhwxy | PDG | T o2 i NG
| T AMAE | HERAE | BT Uy e e
traditional 6,557 4,700 5,626 0 110,422,894 100.0%
netbeans execution 6,557 4700 5,626 6,144 103,408,483 93.6%
merged 6,060 4,362 5,131 5,647 40,211,133 36.4%
traditional 12.505 11.269 10.423 0 10.437.444 100.0%
ant execution 12,505 11,269 10,423 12,379 11,396,350 109.2%
merged 12,126 10,998 10.073 12,002 9.916,301 95.0%
traditional 77.493 91.617 64,701 0 1,424.793,100 100.0%
jdtcore execution 77.493 91.617 64.701 77.980 1,480.543.317 103.9%
merged 73.885 88.443 61.263 74.595 1,048.,732.585 73.6%
traditional 82.824 75,560 68,310 0 528.247.797 100.0%
swing execution 82,824 75,550 68.310 78.110 533,917,155 101.1%
merged 78.783 73,026 64.370 74.050 409,070,104 77.4%
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[5] Yoshiki Higo and Shinji Kusumoto. How should we measure functional sameness from

program source code? an exploratory study on Java methods. In Proceedings of the 22nd
ACM SIGSOFT International Symposium on Foundations of Software Engineering (FSE 2014).
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[3] Anna Corazza, Sergio Di Martino, Valerio Maggio, and Giuseppe Scanniello. Investigating the Use of Lexical
Information for Software System Clustering. In Proceedings of the 2011 15th European Conference on
Software Maintenance and Reengineering (CSMR '11), 35-44.
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goodfE &okiiE (2/2)

.« BE3:22MIA—2RT (p,Ep,) DgoodlBIXLLT
DXTERIND
good(p,, p,) = min(overlap(p;. f;, p,. ),
overlap(p,.f,, p,.f,))
c BFE4:2DNVA—2RT (p,kp,) DokIEIXLLTD
I TERIND
ok(p,, p,) = min(max( contain(p,.f,, p,-.f,),
contain(p,.f,, p;-f,)),
max( contain(p,.f,, p,.f,),

contain(p,.f,, p,.f,)))
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Dataset

e Two datasets

— APACHE: the entire set of Java projects in the Apache
Software Foundation (a snapshot at 2013/0Oct/31)

— UCI: a huge set of Java software projects (13,000
projects). We randomly selected 500 projects from it

e Data cleansing
— removing branches and tags directories
— removing generated and test files

— removing small methods
* Including 50 or fewer tokens

* Including 10 or fewer words
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Structural Similarity

public void startPrefixMapping (String prefix, String uri) {
List list = (List) prefixMapping. get (prefix);
if (list == null) {
list = new ArrayList();
prefixMapping. put (prefix, list);

ﬁist.add(uri);
J
l STEP1: a token sequence is generated from each method
List || list |[=||({|List]|) || prefixMapping.get || (|| prefix|])
if || (| list||==1|]null |[)[]|]
list ||=]|| new || ArrayList || (|[)
prefixMapping. put || ({| prefix ||, || list [[)||:]| ]} list.add || (||url [])
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Structural Similarity

STEP2: all the tokens representing variable names, method
names, and type names are replaced with special tokens. Three
types of special tokens are all different from each other

$TYPE | | $VAR [1={| (| $TYPE ||) b{ sMETHOD fi| (|| $VAR [) | : fFix | )

| svar [ == || nutt [P ]] 1

S
——
—"

$VAR ||=|| new || $TYPE [i
(1 $var |||, ]Il $vAR

NS
~—
[S—

$METHOD

A smetHop [ | (] [ svar [ []: ] [urt |
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Structural Similarity

Ty
STEP3: the longest common subsequence between the two
sequences is identified
sTYPE || svAR | [=] [ (][ sType ][> | ['smeTron | [ (][ smerroo |[ DD
it (| SVAR |[=|]| null |])
$ { T,
$VAR | |=|| new || $TYPE || (]])

sMeTHOD || (| | sMETHOD {| (B0) {{, || svar []) 8 : T3 D] return N svar [
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Structural Similarity

STEP4: a quantified value of Structural Similarity (SS)

I LCS(Ty, T LCS(T,, T
is calculated SS(Ty,Ty) = min( l(TAl 5! | l(TAl DIN
A B

$TYPE | [ svar | [=] [ ][ stvee ][ ] ['smernon ] [ ][svar]D ][]

r, Lt [ [svar][=][nutl

sVAR | [=] [new ] [ sTYPE] [ D[]

sweTHop |[ (] [svar ][, ] [svar | ][] sweTHon | [ (] [ svar D[]

sTvPE | [ svar ] [=] [ ]['s7vee |[2 ] [ sweTHon | [ (][ smETHOD O[]
r, Lif [ [svar][=][nut
$VAR | [=] [new | [sTYPE] [ D] [F]
sweTHop | (] [smehon ][] ][ ] [svar] D[] return | [ VAR ][]

33 33 33

38°20) a0 082

SS(T4, Tg) = min(
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Vocabulary Similarity

public void startPrefixMapping (String prefix, String uri) {
List list = (List) prefixMapping. get (prefix);
if (list == null) {
list = new ArrayList();
prefixMapping. put (prefix, list);

J
list.add (uri) ;
J
l STEP1: variable and method names are extracted
list prefixMapping get prefix put add url
STEP2: Nouns and verbs are obtained from the extracted
names with their dictionary forms
list map get prefix put add url
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Vocabulary Similarity

STEP3: a quantified value of Vocabulary Similarity (VS)

is calculated ysv vy < e il
B |Va U Vgl
Va | list Map get prefix put add url
Vs | thread stack get current put

2
VS(Va, Vg) = 75 = 02
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Method Name Similarity

 Quantifying a similarity of a whole signature is difficult

public void startPrefixMapping (String prefix, String uri) {

e We adopt the simplest way

— if names of two methods are exactly the same, their
sighatures are regarded as similar

— if not, they are regarded as not similar
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Structural Similarity
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Vocabulary Similarity
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