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nREOI-RHiFE(F—F3 D) 771 VICHFOI—REf A
AFG::AFG(JaObject* obj) {

objname = “afg";

object = obj;

}
AFG::~AFG() {

for(unsigned int i = 0; i < children.size(); i++)
if(children[i] != NULL)
delete childreni];

for(unsigned int i = 0;
i < nodes.size(); i++)
if(nodes[i] != NULL)
delete nodesi];
} 14
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" BREER—NEERBILEVVVABVALHREHNER)
m LHL. BEEHILH—RE
¢ Type 1clone: AXxbh, ZRFEMREFINICHE—
¢ Type 2 clone: BB #B%IEMILL TR—(parameterized)
¢ Type 3 clone: A—KDIFEA. Bk
¢ Type 4 clone: EHNMICE—
B BB LIREE
1. fICEDRE (type 1)
2. AST (Abstract Syntax Tree)DLLEE (type 2, 3)
3. PDG (Program Dependency Graph)®LEL# (type 3)
4. AN)YREDLLE: (type 3)
5 b=O FULLE (type 2)

19

CCFinder @a—-ks0—r#@i70tA

Source files
11

Lexical analysis

Token sequence

4

1. static void foo() throws RESyntaxException {

String a[] = new String [] { "123,400", "abc", "orange 100" };
. org.apache.regexp.RE pat = new org.apache.regexp. E
4, intsum=0;

N

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

6 if (pat.match(a[i]))

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

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

9 Transformed token sequence

11 REexp =new RE("[0-9,]+7);
12. intsum=0;
13. for (inti=0; i< a.length; ++i)

| Match detection |

Clones on transformed sequence

14. if (exp.match(a[il]))

15. sum += parseNumber(exp.getParen(0));

16. System.out.printin("sum =" + sum); m
17.}

Clone pairs

20
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F1,F2,F3,F4 : files
D1, D2 :directories
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o fil: Java
¢ EE: class declaration, interface declaration
¢ X*JBR: method body, constructor, static initializer
¢ 3Z: do, for, if, switch, synchronized, try, while
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27

ya—2 /2

609: reset(); 623: }
610: grammar = g; 624:
611: /I Lookup make-switch threshold in 625: /I Lookup bitset-test threshold in the gi
/612: if (grammar.hasOption("codeGenM} "\|/626: if (grammar.hasOption(“codeGenBitse
613: try { 627: try {
614: makeSwitchThreshold = 628: bitsetTestThreshold = gramrj
615: /ISystem.out.printin("sett 629: //System.out.printin("setting
616: } catch (NumberFormatExcep 630: } catch (NumberFormatException
617: tool.error( 631: tool.error(
618: "option ‘codeGenM3 632: "option ‘codeGenBitset
619: grammar.getClassN 633: grammar.getClassNam
620: grammar.getOption 634: grammar.getOption(“cd
621: ) 635: );
622: } 636: }
\623: } 637: }
624: 638:
625: /I Lookup bitset-test threshold in th 639: /I Lookup debug code-gen in the gram|
\626: if (grammar.hasOption("codeGenBi  \640: if (grammar.hasOption("codeGenDeby
627: try { 641: Token t = grammar.getOption(“col
628: bitsetTestThreshold = grg 642: if (t.getText().equals("true")) {
27
‘ N “ .
FLEL—-FRRBZI|/Y—)Libra
i
md1-FR A7
£ ICCA (nteerated Code Clone Analyzer)
rLibra Option o
hemory Resource Limit Lanouage Select
Mirnimun Length
[O Fragmert size 30 tokens
ervt;r the fragmert which you mant t0 detect = code clone
if {ret == null) {
ServerSocketFactory factory = getFactorw();
if (factory instanceof CoyoteServerSaocketFactory ) {
return ((CovoteServerSocketFactory)factory). zetkevstorePass();
i
}
Back Run CCFinder
28
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Libralc k2% %@ Rl

BAARERBRIATLEDRNI—-R/O-2 DHIR

i

'

T -

oo
If (oo 1= mul) [
theow e 11 esa  ArsumsntExcest ion
(“Imvalig ewirorment nase -

o ® e ContectEnvl rormant ()2
e, sothane (envlane):

. setTyoa(type):
ewsources. addEr| cormet (wm):

11 Reurn, the correseonding WBesn oane.
VanagecBoun mamaged + registey.  indManagedBoand " ContextEr| rorment
[ r—

Wi 5. croat o0t act Nawe (narnged. sotOom in(). onv):
rotum (omae. teStrine()):

o
* Add a resource reforerce for this web asel ication.

* Woaran resourcelane New resource reference s
)

Bublic Strine adfesource(String rescurcebams, String tyse)
throws Wa forvedlbiectiane€cent ion [

Wamiraflssources nrescurces = setNamingResources():
It (nresources =+ mul) [
retum rull:

ContextResaurce rescurce * nresources. indfesourced resaurceae):
If (resource 1= oull) |

18 F 51

2011/10/28

15



@ R HI# =

mOpen Source Software
oOFreeBSD, NetBSD, Linux (C, 7MLOC)
oJDK Libraries (Java 1.8MLOC)
oQt (C++, 240KLOC)
RELZDEUDIATFL(1008ELE DB R

oIPA/SEC, NTTF—%, HiL, H3IZIGP, HIISAS, E1i&,
NEC, NEC*/7Zk, SRA, Samsung, JAXA, etc--

oB#/7bz7 ORI, MA )TN DR R
RRETHOEEFREDOA
nE ¥ DEEHL

31

FreeBSD, NetBSD, Linux
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IV
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il
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NetBSD 1.
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OpenBsD
OpenBsD
OpenBsD
OpenBsD
OpenBsD
OpenB3D
OpenB3D
COpenBsD
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HetBSD
HetBsD
NetBsD

(SR Y NN Y

e L on ] O O s GO BO B D RS B S B D S D RS o S

B B RS RO RS RO BRI BO BB

2011/10/28

17



2011/10/28

KRXFOFERBANDEH

S1 S2 S3 S4 S5 Fio

’—o¥swy¥5Fo_ALL¥«—tada¥FnRsatparse.c
T Py

e

0 VS S W : ‘
k. [ |
N Mumber of drann Files: 15 S 2
S 1 N Lines of drawn Files: 16333
- "\ N Tokens of drawn Files: 54.463
PR
“

S2< 1 .
b -
File
‘Te ’—o’ U5 ALL¥marum
83 e By Ve AT
. o . 422 oid Variahe()
Rl 413 {
i T 424 f ftoknum == SIDENTIFIER) gi()
S4 \ 45| else ngl;
| - e 416
oy 85< e r
] 418
o !ﬁ:*r i I 1 429]  ff (loknum == SRERACKET) gt():
85 NP ST =) \ '::,\ [ 1 450 else ng();
R B RS a1/
NENN INEN N ER1)
- o ] 1|
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O After unit test
B After combined test
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ARBELH RO (2R 7R BC KBTI )
: B 931 51| BB (Embarrassingly parallel problem) _

witf 4 [2]8 [ - [i[Jf-Tjil-{f-Tn1[n
- l“K[ [IL ] T
~ IJ'II’ ”OHﬁmPuted ple::e,s
| imElnEa)
: N —]r same 7~
- ( (3,1) &clones

piec

1ohie)
| |

§

xW
7 }(‘_
ZI

|

Il

-':l NN NN N RN N NN
= computed pieces
> AN SNNNN AN TSN

FOAZ tt-.CCFmderiEFH

FreeBSDOF 7)r—<,a & (Ports Collection)

10.8GB/403M LOC in C |

databases

lang

E

nultimedia [

j4
[

security

textproc

LIRL AN
1

i
databases
devel
editors
graphics
lang
mail
mbone
multimedi
net

L|vuer| S., Higo, Y., Matsushita, M., Inoue, K., “Very-Large Scale Code Clone Analysis and
ion of Open Prog: Uslng Dlstrlbuted CCFinder: D-CCFinder*,
C on ng, Mi polis, MN. (May 2007, to appear) /()
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Linux A= 136/85—=3 DOE O R R

7.4GB
260M LOC in C

T

3

1113

J-FORBPRRORAE

1 Imokeyengine 3da ()

2 Simplexe ©)

3 Simplexe "

4 Imonkeyengne 3800 (G)

5 The-project0g ©

& Tank Combat Game ®

7 wrathofinetsboos ©

8 wrathofthetaboos "

9 Lasthavan ©

10 Jme-catic ©

oe 1 Ardor3D ©)

12 Jmonkeyergine 4088 (G)

13 Fainytaie-soulfre ©

,A— --~ 14 Jmonkeyengine 4490 (G)

o7 15 Jmonkeyengine 14490 (5)

(\ \B B . / 16 Xenogesdon ©

S=--" 17 Deathsquadrendezwous (G}

18 Partendoiapana ©

08 o o—======oo_o 18 Thoies. @)

--7" TTS-<l_ amameo ©

{d @ @ 121 Goamic-sngne ©)

: =) ) e o

05 LT 22 —==" ©

24 Mutipicity ©)

&= B i

28 Javaddh ©

04 Results by G (Google Code Search),
2006110120 2007104128 200771114 2008106101 2008112018 2009007106, 2010001122 201008110 K (Koders),and $ (SPARSIR)

Last Modify Time

. File in zib-libpng License ( ‘\: Cluster of Same or Similar Files

: File in New BSD License  —————>: Evolution of jMonkeyEngine Project
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OCCFinder:
http://sel.ist.osaka-u.ac.jp/cdtools/index-e.html
OCCFinderX:
http://www.ccfinder.net/ccfinderx.html
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