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1 CCFinderSW

Fig. 1 An Overview of CCFinderSW

3. CCFinderSW

CCFind-

erSW

Java

1 CCFinderSW

CCFinder 2

CCFinder

3.1 3.2 3.3

3.4

Step3

3.5

3.1

1

5

5

C Java //

� �
v=v+i; //comment

� �

C Java /*

*/

� �
v=v+i; /*comment

printf(”Hello world”); comment */

printf(”Hello world”); /*comment*/

� �

� �
1 /*

2 /*

3 comment

4 */

5 comment

6 */

� �
1 /*

4 */ 2 /*

1

/* 6 */

2 /*

4 */ 2

5 1
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Fortran

C *

� �
c This is a comment

* This is a comment
� �

Ruby =begin

=end

� �
=begin comment

puts ”Comment 1” comment

puts ”Comment 2” comment

=end comment

puts ”Hello world”

� �

Java

Java

� �
String x = ” Line Comment start = /* ”;

String y = ” Line Comment end = */ ”;

� �

1

Table 1 Necessary elements for each rule

if b = c value = i ;( )=

if(b==c) value=i ;

if $ = $ $ = $ ;( )=

2

Fig. 2 Tokenization and Transformation

1

3.2

( 1 ) 1

( 2 )

( 3 ) 1 1

1 1

( 4 )

1

3.3

1

if while

2

$

3.4 N-gram

CCFinderSW

YOCCA N-gram [5] De-
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2 4-grams

Table 2 An Example of 4-grams

4-gram

0 if($=

1 ($==

2 $==$

3 ==$)

4 =$)$

5 $)$+

6 )$=$

7 $=$;

bian GNU/Linux FOSS Free and Open

Source Software

Livieri

1

YOCCA

N-gram

N

[10] N 1-(uni)gram 2-(bi)gram

3-(tri)gram N-gram

[9]

CCFinderSW

N-gram N

4 2

4 4-gram

2

N-gram

N-gram sethesetheses

4 4

4 4-gram

4-gram 4-gram

4-gram

0 4-gram 1

3

Java String hashcode

String

1 1

4

(1234)

{0, 5}

0 5 4-gram

4-gram

0 3

4 5 8 4

(2342) {1, 6}
(3421) {2, 7}

3

4 {0, 5}
1 1, 6

1 6

(2342) 0 5

4-gram 1 6 4-gram

0 5 5

4 {0, 5}
5 {0, 5}

3.5 CCFinderSW

CCFinderSW Step4
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3

Table 3 An Example of a List in Order of Appearance

{ } [ ] ( )

{0} [seth] (1234)

{1} [ethe] (2342)

{2} [thes] (3421)

{3} [hese] (4212)

{4} [eset] (2123)

{5} [seth] (1234)

{6} [ethe] (2342)

{7} [thes] (3421)

{8} [hese] (4212)

{9} [eses] (2121)

4

Table 4 An Example of a Unique List

( ) { }
(1234) {0,5}
(2342) {1,6}
(3421) {2,7}
(4212) {3,8}
(2123) {4}
(2121) {9}

CCFinder CCFinderX

CCFinder

Gemini[13]

CCFinderX

GemX [11]

CCFinderSW Gemini

GemX

3 Python CCFinderSW

Gemini

62 73

52 63

2

66

2

CCFinder CCFinderX Python

CCFinderSW

4.3 Gemini

4.

4.1 :RosettaCode

RosettaCode

*2

[6]

RosettaCode

RosettaCode

Github

*3 2015 11 18

4.2

RosettaCode Comments

( 1 ) Comments

( 2 ) 26

26

adf”

a d f

5 z

1

2 3 4

5

[12]

RosettaCode Comments

175

*2 http://rosettacode.org/wiki/Rosetta Code
*3 https://github.com/acmeism/RosettaCodeData
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3 Gemini

Fig. 3 Visualization of Code Clone Using Gemini

5 26 (z )

Table 5 26 Options (exclude z)

a 5 ’ ’

b 5 ” ”

c 1 //

2 /* */

2 /+ +/

2 <!– – >

d 1 ;

e 1 #

f 1 –

g 1 %

h 1 !

1 # !

i 1 ’

1 ‘

j 1 NB.

k 2 { }
l 2 [ ]

m 2 ( )

n 2 ” ”

o 2 (* *)

2 (: :)

2 (# #)

p 2 #| |#
2 #= =#

2 #{ }#
2 ### ###

2 #cs #ce

2 # ˜ ˜#

q 2 {| |}
2 {- -}

r 2 %{ %}
s 1 ->

1 –##

2 –[[ ]]

t 1 COMMENT

1 IGNORELINE

2 ’COMMENT’ ;

u 1 c©
1 *>

1 *|
3 NOTE

3 *

v 3 *

3 C

3 c

3 :

w 2 %REM %END REM

1 REM

1 rem

1 Rem

x 4 ==comment =cut

4 =begin =end

4 =pod =cut

y 3 #;

3 NIL

3 ###

3 end.

175 166

151 26

6 166

4.3
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Table 6 The Numbers of Languages for Each Options

a b c d e f g h i j k l m n o p q r s t u v w x y z

1 3 55 25 40 14 10 7 11 1 3 2 1 2 14 8 1 1 2 2 2 4 9 2 1 17

7

Table 7 Recall of the Code Clone Detection

C 9 9 1

C++ 7 7 1

Go 16 16 1

Java 8 8 1

Python 3 3 1

Ruby 3 3 1

RosettaCode

2

RosettaCode Sudoku

RosettaCode

( 60 200 )

for

6 15

Sudoku 40

7
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