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Maintaining the software system is getting more complex and difficult, as its scale is getting larger. It is generally

said that code clone is one of the factors that make software maintenance difficult. A code clone is a code portion

in source files that is identical or similar to another. If a code clone contains a fault and is copied and modified

many times, it is necessary to correct all the fragments. However, for the large-scale software, it is very difficult

to correct them completely. In this paper, we develp a source code analysis system which visualizes the code clone

information from Code Clone Detection Tool, CCFinder. Using the system, we can specify a set of code clone which

should be examined through the scatter plot about clone pair or the softwere metrics graph about clone class(a set

of equivalents), and refer the corresponded fragments of source code by the pair.

Software Maintenance, Code Clone, Software Metrics
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#version: ccfinder 3.1

#langspec: JAVA

#option: -b 30,1

#option: -k +

#option: -r abcdfikmnprsv

#option: -c wfg

#begin{file description}

0.0 52 C:\Gemini.java

0.1 94 C:\GeneralManager.java

0.2 237 C:\MDI.java

1.0 7 C:\CCFEventListener.java

1.1 116 C:\CCFinderManager.java

1.2 695 C:\CCFinderOptionFrame.java

:

:

#end{file description}

#begin{syntax error}

1.1 56,13

#end{syntax error}

#begin{clone}

0.1 53,9 63,13 1.10 542,9 553,13 35

0.1 53,9 63,13 1.10 624,9 633,13 35

0.2 124,9 152,31 0.2 154,9 216,51 42

0.2 124,9 152,31 1.10 194,9 225,30 42

0.2 126,9 152,31 1.10 185,9 204,34 37

0.2 153,14 211,9 1.10 207,9 242,5 31

0.2 153,14 216,51 1.10 193,9 225,30 44

0.2 172,9 216,51 1.10 185,9 204,34 37

:

:

#end{clone} �
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GUI
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É � GUI

� £�g®(¯0°-± �0¡(¤�-¥&¡�¦§-²&�-³-�(´+µg¶$·-¸&�-¹ °-¯(º-»&± �
3.2.1

�(�g� © �-�&¡$¼&½(¾
¿-¿NÀ-Á

CCFinder
�(Â-ÃÅÄ$Æ ±ÈÇ(É ¶ ®(¯NÊ-ËÈÌ �I¡¤-Í-¥&¡&¦m§�Î(Ï-Ð&Ñ ±(Ò-Ó-Ô0Õ-Ö-×-Ø (C/C++Ù Java Ù

COBOLÙ0ÚÛ&Ü0Ý-Þgß ) à0á-âã-äåß Í0æ&çéè-ê É(ëìí ÀÈî(ïgð Ù+ÓIÔ-Õ-Ö&ñÈò
ó(ôöõ$Þ÷ß Î 1 ø(ùÈÉ-ú(ô ÍIûü(ý-þ ®(Ì íÈÿ�� µ À&î ±(Ò
3.2.2

æ��-Í&ç����(Ï-Ð-¾
¿?¿�À?Á Ù�� Í	� æ
�IÍ ç�¼z½�¾ ü��� ¯�� ÿ�� ï æ��IÍç���� É������
� Î�� �Å®�Ù æ��+Ízç������! �" Í Ù æ��?Íç��!� ã�#  $"+Í-Î(Ï+Ð&Ñ ±
Ò æ��-Ízç����!�� %"+Í�& �' æ��-Í&ç(��� ã�#  %"+Í%) À Ù
*�+�, Á.- ì&É æ��-Ízç���+Î ë-ì Ñ ± ¿ ¶ ü��� ¯(Ù ³ É æ��IÍ&ç��!�-Î0/21�3

4�5�6 ü Ñ ± ¿ ¶ í À&î ±(Ò 1�3 4�5 ü Ì  ï æ��-Í&ç(�� Á Ù�7&É  %"+Í�& � '�8 Í Þ�� Í9�mÏ-Ð+¾ í%:�; ®(¯I°
± 8 Í Þ�� Í<�% ."+Í ü & °-¯ÈÇ 1�3 Ä � ï 4�5 ¶ ®(¯$=> Ä � ± (?�@ /A $"-Í É�B%C ·-¸ 6 )Ò
D�E%F�G�H�I!J
¿+¿
À °!K æ��IÍÈç����!�z¶ °!K
É Á � 4(a) É � KNÌ �

É ¿ ¶ À�L ±
Ò
M�NÈÉ%O�P Á%Q )�R ü ¶  ¯ Lgð Ù�S+Ú�TIÙU�V T ü Á B�W � K ü Ó-Ô-ÕIÖ&ñ&òéó(ô í 1
Ã<X.Y ÿ�Z ü

[�\ Ò � À-Á Ù�]�^&É%_IÙ�`&ñ&ò
ó(ô Î 3 ß Í+æ&ç%a-¹ ü
®(¯+°-±(Ò ¹�b ð `�T ü [�\ /

aÙ bÙ aÙ Ò Ò Ò 6 Á ß Í-æ&ç
Î
= Ñ Ò
c�d (P )

Á Ù ³ É%M�NzÉ%S+Ú�T+Ù U�V T&É÷ß ÍIæ&ç
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æ��-Í&ç����!�-û���� ß�� ¶(³ É 8 Í ß��

��� í ã-äg®(¯I°-± ¿ ¶(Î = Ñ Ò���� Q ) Y ÿ�� @��&É
ÕR���) À-Á��� �!�" í Ã$# � ± ï�% Ù?Ê a ã$&&É � í�' Y� Ù ³ É(Õ R(� ü Õg®(¯ � Õ�)&Ì ý � 4 5 ¶ Ì-± (
Â�* É+ Þ-Ü$, À É�-�.�^�� Á Ã ^�� À�L ±+É À Ù
P À-Á Ì0/ V�÷¶ ®N¯1-�. Ñ ± )Ò � ç�2+û ß 1

Î�3!b54 Ù ¿ É �����ü ; ï Æ ï ·I¸g¶ ®N¯(Ù76 F�809.F;:�<5=�>�?$@�A Ù ?�FB�@�A Ù 9%F;: D E%F�GDC�E�F(G�H�I7J1KDL�M�N(O /P NO�@�A Ù I�J�K�LRQ�S;TVU�L F�W�Q�S;T�MDN�O /P N�OX@A ÙY6 F;Z[@�A Ì�\ í�]�^&ÿ�� ±(Ò8 Í ß ·-¸ Á Ù � ç�2Iû ß 1
Î Â�_ Ñ ±�& + Þ-Ü$,-É(á

Ç�`-ËÈÌ ·-¸ À�L ±(Òa&�b-Ù
M�N�T ) É-ñ&òNó(ôÈÉ [�' Î
ñ�ò ó�ô Îdcfedg(h$i Z$j ê ü Ñ ± ¶ Ùlknm ü��
 ¯ � 4(a)

É � K ü � Í<�$æ��-Í&ç í X�o  ï�p ð í Ìq/�r�sft ü rí  ¯&® b K�k$m í L ±(Ò ³ � À-Á \(É ¾ ý&ü�u X ® ý ÔÎ Ã 4$v °-°-É Y�w�x í�y ®�/�Ù ý Ô ü1z �-É�{$| í ÊIË¶ Ì-±NÒ 8 Í ß ·-¸ Á Ù ³ É1{�| Î�}�~&Ñ ± ¿ ¶NÎ X�� ¶
®(¯-°-±(Ò³ É � ó�� � Á Ù À&î ± i�� � Í<��æ��-ÍÈç í �������À ý � ®(Ì-° � K ü Ñ ± ¿ ¶ À�L ±
Ò$��� � ü Á Ù�M�N�T) À É+ñ&ò
ó(ôÈÉ [�' ü������ Ù Àzî ±�� ð þ��q��� °-±
ÇNÉ Î�� / ü�� � Ñ ±
Òa� 4�v Ù � 4(a)

ü & ° � Á Ùa� ü
ñ&òNó(ô f1 É%��� í�� ì Ñ � v Ù ³ É�� ü�� � Ñ ±+É Á Ùb�i � ��k5�&É � b �� °-ÌI°-ñÈòNó
ô��$m&É � Y ÿ Ù f1ü Õ �1� ágÇ þ���� É��È°-ñ&ò
óNô f6

Î � � Ñ ±(Ò f6
ü

Õ ��� Ç%B�W ¿ ¶NÎ�� ð�� ��� ° ��v�� ð m<K+Ç(É�B�� íþ��0�1� °-± ï�% Ù þ���� É��&°+ñ&ò
ó(ô$��m Áf� � ¶ �� ��� °0/ (
�

4(b) ��� )Òb ï þ��$� Á Ùñzò�ó
ô f1
ü Õ Ñ ±+ñzòNó
ô f2 É�� Í�$æ��-Í&ç ü�� ±�� Í �����&Í � (?�@&ñ&ò(ó(ô�� æ��-Íç����;���1�

)
¶ ��� Ù��5� À ì�� Ñ ±(Ò
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∑

cf∈CF

cf 
¡ �¢ (£5¤¦¥�§©¨�ª�« 1 ¬�® )

f1 ¯�°�
± �¢

¿-¿NÀ Ù FCC
Á

f1
ü Õ Ñ ± f2 É-ñ&òNó(ôf� æ��-Ízç���;�����-Î Ù CF

Á
f1
� ü�² b � ±�� Í �$æ��Í&ç É� À

f2
¶Næ��-ÍÈç(�!�&¶ Ì d� °-± f1 ³ÈÉ�� Í � ñ5´-úµ ç ß���m Î = Ñ Ò

� ü Ùn¶$· ü1� � Ñ ±+ñzò�ó
ô Î � % Ì � � v Ì ÿ Ì+°
Ò
ã�¸ ü \ �zí�¹ ° Y ¶ °!K w�x�º�» í1y � ° í Ùa&�¼�½ ÀÁ � Í<�$æ��-Í&ç É ý � Á Ù ½ b&±5� ð Q )�R ü ��m Ä�Æï ° ¶ °�K�¾5¿ Î&¶ ±(Ò$À �� Ù�¶�·&É-ñ&òNóNô Á-À&î ±i�� Ù��ÈÉ-ñ&ò
ó(ô í �È° þ��5� Î ; 1� ¿ � ± � K�Á5ÂÑ ±NÊ-Ë í L ±(Ò ³ É ï�% Ùñ&ò
ó(ô&É1Ã e m #-Æ À ÌÄ/
1 ñÈòéó(ô ü Õ � 1

¹ ì b ±�Å Î ì$� � Ì � � v Ì ÿ Ì+°(Ò³ ¿NÀ Ùñ&òéó(ô f
ü Õ Ñ ±NÓ-Ô-ÕIÖ�ÆÈñ&ò
óNô&É!� Í9�æ��-Í&ç ü�� ±�� Í<������Í � (?�@-Ù�^ ü æ��-Í&çD����d�l�È¶�Ç ' Ù�ì5� Á ñòéóNôf� æ��+ÍÈç��1�È����� É f1Ù

f2
Î

f Ù-Ó-Ô-ÕIÖ�Æ&ñ&òNó(ô ü cfe�É�4 ± )
Î +&°-±(Ò ¿�&í ágÇ��&°&Ç(É Î ¶�·&É-ñ&òNó(ô ¶(Ñ � v Ù 2

j X ü b
±-ñ&òNó3ô ¶ �&° þ���� Î ; ¹�Ê-¸�Ë í �&°(Òb ï Ù$¶X·�ñ&òNóIô Y ÿ�Z üD� � Î � ì �D� ° �� Ç$ÙÌ � À ÙIágÇÍ�&°-ñÈò
ó(ô�� æ��-Í&ç����;�1�1� À Ç�Å í
0
¶ °�K�k�m í À � /$± í Ù ¿-¿(À Ç æ��-Í&ç����;�����Î +&° � �&É+ñ&ò(ó(ô Î � ì Ñ ±(Ò
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` æ��+ÍÈç
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D�E%F�G�Ö;Z1×�D�8�U�=�I
+È°I± æ��IÍ&ç µ ß+õ æ Þ Á 2.2 Ø À º+» ï Ù RAD(C)Ù
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¶
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Â��
3 � þ )

À
L ±(Ò � Y � , ` µ ß-õ æ Þ Î `�T ü ¶ 1� 2 ���&úX´-ñÎ�� / ¶ ,

ý Ô
	 ü�� è É-ú�´-ñ Î ��� Æ�� v Ì ÿ a� �í Y�Y ±(Ò b ï���� É���� Ë+ê (
µ ß-õ æ ÞIÉ���� ) Ç����� ï ) À Ù5&�¼�½ À-Á Ù Ï ��� [ Ã M�N�= _ [9]

Î +
���(ÒÏ ��� [ Ã M�N�= _ Á Ù����&É$� Í�Ó Y ÿ�� Å&É L �%���Î Â î ½-Ñ � Í�Ó� ó�! ç ú Î Ã K * ü�"�# À�L �NÒ$& +
Þ-Ü�,-É Ï ��� [ Ã M�N�= _ À-Á Ù 1

æ��-Í&ç(æ ´-Þ ü ¹î
1 &&É�$ � � í -�. Ä � �(Ò¿ ÉIú$´+ñIÉ ; ¹�·I¸÷¶ �1� 6 F�8q9$F :Ñ<5=f>�?$@$A ÙI�%lL
&q×$G1U1@5A

(
µ ß+õ æ Þ1ÅzÉ ) � ¶ @�� Î ë+ì Ñ �¿ ¶ À æ �Í&ç3æ ´Þ Î%1 3�Ñ � ·¸ )Ù('*)*+-,�.*/ MU$=�0�F�132 G�@5A

(ëIì � ï µ ßIõ æ Þ+É1ÅzÉ�� î Ä Î º»
)Ù(4 M�5�6�7�85@�A (9�� � ï $ � �&Î�e à Ñ / Ñ � ï%
)
í L �(Ò
ñ�:Nô Ó õ ç ú Á ÙÈú�´+ñ�Æ�� ü ñ�:Nô Ó(Î�; ð Ù=<-É

ñ�:Nô Ó
Î<� ´ � ú�> � ü�� ð � î Ä Î�?�@ÈÑ � ¿ ¶ À `
T&É�Å�s�t-É 1�3&Î Ã 4 � � K ü�� ï Ò
3.2.4

8 Í Þ�� Í<�mÏ-Ð-¾¿-¿(À+Á Ù æ��-Í&ç����(ÏIÐ-¾ Ù æ��-ÍÈç(æ ´+Þ Ï-Ð-¾Y ÿ 1�3 4�5 É$��� Î�Af�%� ð Ù=<-É 8 Í Þ!� Í<�. %"IÍü � Í �$Î = > ( � Í9�$æ��+Ízç$¾ ý Á�B ? = > )
Ñ �
Ò æ�-Í&ç���� ü������ Á ) @-Õ�C Ä$Æ � = >&Ñ �(Ò

3.3 D�E
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4 GIHIJIKMLINIJ-OQPSRITVUIW
4.1 X�Y
�
Z���[ º�\�] [ ¾ ����^�[�^&É L � û�� ú$´
_ ç ú�`a ü & � � � µ Ä � ï û�� ú�´�, ü Õ � , & + ÞÜ�, Î�b

+ � ï .
b ï 8 Í Þ�� Í<� Á C ×-Ø À � Y � ï Ç(É À�L � .c�d �1� Á /

Pascal e+×+Ø (Pascal ×+ØzÉ�f=g 2(� ß )
À

h º Ä � ï û�� ú5´$, Î��52Èç g�´N×+Ø CASL
À h º Ä �ï û�� ú$´�, ü�i�j (k�l )

Ñ ��� ç�m ó�´ Î � µ&Ñ � 6 ÀL � .
� µ ü L-ïgð

, [�n ü Á ë�Â � í�o Ä � , ë5Â � ü Á
� ç�m ó�´-É�p�q í�r�s Ä � � ��� .

b ï�t É�u�� À-Á �ç�m ó�´-É � µ�v ü ¹ � � [ a � , <-É�u�� À +
� ÿ�� �w ^ � ü Á , f ç(û ô û � ú(´�, í�r-s Ä � � ��� .
c�d

1
¶ ��� ´ Û
x�Ô �1� (Parser)

Î
,
c�d

2
¶ ����y
z x�Ô ��

(Checker)
Î

,
c�d

3
¶ ��� � ç�m ó�´ (SPC)

Î < �
{��Z ü�|�} Ñ �(Ò�Ì & Ù c�d 2,3
ü & � � Á ,

c�d
1,2 É û� ú�´�, Î ��� , ~�* + Ñ � ¿��(À Â�_ Ñ � ¿�� í�� % ÿ� ï Ò��5� � ï 8 Í Þ�� Í9� É�f ç
û ô è Á�� 76 � ý (�

38 ��� ) � L � . � �
� Parser,Checker,SPC ��Æ � í�� � � ï
� ��� e-Î Õ-Ö � ��� ��� .

4.2 ������� M����
?�@ ü >=����� � , á-â+ã-ä ß�� æ&ç�è
� 30 ß�� æ&ç ü� ì ��� ��� �$æ�� � ç��
��� �  ï3� ��� L � .

��� 1: 6 F;Z�M������� �¡
3.2.2 Ø
��¢�£
¤=¥���¦¨§�©
ª , «���¬��®�¯F��°�±�²�³´
� ��µ .

���¶� � ,Parser ·�¸�¹�º�»��-¥���¼=½��3¾�¿�À � ±Á½��
¾¶Â�¸*�
Ã �
�����Ä��Å ¿�ÆÄÇ�ÈÊÉ
Ë � ± . Ì*¤ , Í*Î�Ï
¤
¥���¼
½���¾�Ð�°�±�Ñ�ÓÒ�Ô�Õ�Ö�Ñ�
Õ 2 Ñ�×
ÕFØ�Õ�Ù
°�±�¤�Ú , Û 6(a) ¿�ÜIÏ�¤�Û�Ð . ¹�Ý
Þ*·�ß�àQá�â�ã�ä*Ñ
F¿=Ï , å=¹�Ý
Þ�·�æ�Ù�Ð , å�ç�è
Õ�é�Ö=Õ�ê�ë�ì
¿�íFî�ï
Ý-Î�ðÄâ�ñ*£
È-Ç�± (1 ç*è
ª�ò�óÄíFî�ïÊÝÄ¿�À-ô�ÏÊÈ�Ç
±
Ò�Ð�õ
ö�÷�Ç ).

Û�ÕFø�µ�¿�ù
Ðúá�Â�¸�Þ
Ãüû
ý�Õ�×�þ�ÿ��FÐ���þFÛ����
¿��
ª�á , ��	�
��
Ô�����
â�����¿3Ø�×���È�×�� Ï�÷��
����÷3ö�÷�Ç���ÒÊª�×3²�± . Ô���Ù , ¹�Ý
Þ*· ( ãÊä�Ñ� )

Õ�ß�à á�â�����¤*Ì�Ì�¹�Ý
Þ�·�æ�Ù
¥�Þ�¦�â�����¤ . ��±
Ò 30 
������ °���¤*Â�¸�Þ
Ã�û
ý ��Î�!�"
ª , #�$�² 5,6


%�=¿'&%(*)+�=¤ ( Û 6(b) ,�- ). Û 6(a) Ù�Ð�×=²úá/.F²0�
¤�ª , 1%2Äí
î�ïÊÝ�Î�ð
ª�Ñ*�3�Ï�¿�405�Ï�È�Ç�±��*Ò�ª6�7 ¿�³ ´ Ù98�± .

Ì�¤ ,Checker,SPC ¿�:�Ç�È=Ø';'<
¿���±
Ò , �+�úö�Õ�1
2
í
î�ï�Ý�Î-ð
¿�=ÄÌ��
±Êè�>
Ð ,Parser,Checker,SPC ?
ÒA@�B�)A�
±-¿�:�� , C�D
¿�E�F�Ï�È-Ç�����Ò�ª�³ ´ Ù�8
¤ (12 è�G 6 è�G 3 è ).
H�I

2 : J�K�L�M
1 ¹�ÝFÞ�·�â 1 ç�èúÒ�Ï , ¹�ÝFÞ�·�æ�Ù�ÐN�%O�PFÕF¥�Þ�¼
½�Þ�¾�â�=
Ú-È
½�Þ�¾�Â�¸*Þ
Ã�â�Q�R
ÏÊ¤�S�ð , ��T
Õ�UV Æ�W
â 6�7 ¿�X
±Y��Ò�ª�Ù�8�± . Û 7(a) Ð , ¹�Ý
Þ�·�æ
¿%Z�Ç�È'O�P�ìF¿ Parser,Checker,SPC ª'[�\])+� , ¹�Ý=Þ
·F¥�Þú¦_^�`'a
ÕN��þFÛ�Ù�°�± ( íFî¶ï¶ÝFß�à áüÐ'b�c�Ü ).

À�d%e�f=¿�ñ�g'h�i%j
Õ�å�!�"FÐ�å�ç�è
æ�Ù�Õ�k%l
÷�Õ
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Û 6: Ñ�
ß�à á/��þ
Û (Parser)

(a) 	�
�� (������������������
����� )

(b) ��� 1,2 ����� ��!#"�$
�&%('&) ( * (+ ) ,.-0/(1
Parser,Checker,SPC)

(c) ��� 1,2 ���2� ��!3"�$465 '&) (* (+ ) ,.- /(1
Parser,Checker,SPC)

Û 7: ç�è
ß�à á ��þ
Û (Parser+Checker+SPC)

Ù , Ô�Õ h�i�j
æ�Õ�O P(7�!�"
¿�U V Æ�W
ª&8��ÄÈ���±��
Ò�¿�÷�± . @69
Û�ª , Û 7(b) Ò�Û 7(c) Ù�°�±�ª , Ô����� ,

O�P 1,2 7�Ù�Õ�U V Æ�WFÕ&:
Ç Å Ò0;
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