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Complexity metrics tool for C++ and its case study 
Toshihiro Kamiya†, Shinji Kusumoto†, Katsuro Inoue† and Yukio Mohri S  

For the purpose of improving quality and productivity of software, many methodologies 
have introduced in the software development process. For example, object-oriented 
technologies, CASE tools, software metrics, and process maturity models are representative 
ones. However, they are primarily used for supporting process management rather than 
supporting developing activity. Therefore, it is difficult to introduce these technologies into 
development process. In this paper, we describe a method for collecting and analyzing 
process data of object-oriented software development, aiming for software engineer's 
personal skill improvement. We have developed a tool as developing environment, by 
which software engineers collect metrics values from C++ source code and analyze them 
statistically. Then we applied the tool to the data collected from the software development 
project of newcomer training course.  
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� � I4Ä�Å�§C�&��0 Ð�Ñ Z>h$� � I ;�¦ Z ? C&K 4qw
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Fig. 1 System structure of product metrics tool 
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    § 2 � � I�Ä�Å�N 1	³ Ú (a) Í	� ( m ), (b) ��Ù ( Ø ) 

Fig. 2 Sample of class hierachy (a)all (left), (b) partial (right) 
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Fig. 3 Displaying metrics values 
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Fig. 4 Displaying source code 
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i = min(max(0, (v - m) / l , 3) 
 
i > 0 N*5�P.b�ª�«c�dØ$DKQ _"n�Z � � � I`o.N(p"q
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Visual C++
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5 CDocument ý&þ »�¹�ÿ

( ��� É���� 19) 

Fig. 5 Classes derived from CDocument (19 samples) 
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6 CView ý&þ »�¹^ÿ

( ��� É�� � 17) 

Fig. 6 Classes derived from CView (17 samples) 
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7 CDialog ý/þ »�¹^ÿ

( �8� É���� 15) 

Fig. 7 Classes derived from CDialog (15 samples) 
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8 CWinApp ý/þ »�¹^ÿ

( �8� É���� 17) 

Fig. 8 Classes derived from CWinApp(17 samples)

 

N
O
P
Q>RTS�U

V�W R

XZY R

[ R1U Y\�] ^

_ ] `

a [ UbR

 ü
9 CFrameWnd ý&þ »
¹�ÿ

( ��� É���� 17) 

Fig. 9 Classes derived from CFrameWnd (17 

samples) 
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10 w8xzy{x »�¹�ÿ ( ��� É���� 39) 

Fig. 10 Other classes (39 samples) 



 
4.2. |~}��8�����  � ³�� ¯�� �"­ Á Å »�¹^ÿ Ö�����x 6 ���\  à �"­Á ä ×  

(1)CDocument ý&þ »�¹^ÿ
( ��������� µº»�¹^ÿ ) � »�¹^ÿ « CDocument ¯�Ú�ä »�¹�ÿ Ö ²gÉWÊ�Ë ¹ ¥�x� ¤ ¼D¶�� ��� ä�� à «����3­ Á ä ×  

 
(2)CView ý&þ »
¹�ÿ

(  ¡�`¤ »�¹^ÿ ) � »�¹^ÿ « CView ¯�Ú�ä »�¹^ÿ Ö ²£¢ ¤¥¤&¤1 �¦ Ä�§� ¤ ¼D¶©¨«ª�� ä�� à «8¬1 z�«�3­ Á ä ×  

(3)CDialog ý&þ »
¹�ÿ
 � »�¹^ÿ « CDialog ¯�Ú�ä »�¹^ÿ Ö ²£¢ ¤�¤/¤�­ ® �¤ ¼d¶ ¾ ¿z¯ ä�� à Ï�²£¢ ¤�¤/¤1 z¦ Ä�§�° ¹ ¤���±² ¤�³ ¶�´�� � à «�¬1 ����3­ Á ä ×  

(4)CWinApp ý&þ »�¹^ÿ
 � »�¹^ÿ « CWinApp ¯�Ú�ä »�¹�ÿ Ö ² Windows µ É�¶· ¤ §�¸ �� �¹�º�x�»1ä½¼ Ñ ( ¾mµ É�¶ · ¤ §�¸ ��«�¿À ³ · ­ Á Å ��x�ÁÃÂ����ÄÁ~xÆÅÈÇ ÏÊÉ«Ë ­ ¶�Ì�Í §Î�ÏÑÐ ã�Ò

) «����3­ Á ä ×  

(5)CFrameWnd ý&þ »�¹�ÿ
 Ó � x� ���¤ ¶¡Ô{Õ É/Ê8Ë ¹ ¥Öx�×&Â ² w Á ® ¶ÆØ��� ä ÅÖÙ x�Ú`¤��
« CFrameWnd ­¥®�ý&þ Ä$Å »�¹ÿ  ��{�+­ Á ä × (

¢ ¤ ¤3¤8ÛÜ� ¼ ¤ ÒÆÝ Û ÿ « Ó�Þ  ã ä Ï�² Ó � x� Æ�`¤ ¶©ß Û/à Í ä½á�â"Ö¥ã Ï Ð1Ñ
® Á ä × ) 

(6) w8xzy  

(1) ä (5) x Ñ�å Á  çæ©èêé Ä ã ÑW»�¹
ÿ × � »T¹
ÿ «ë Ñ�»
¹�ÿ æ á{ì ×  

 
4.3. í î�ï¥ð�ñ  ¡A¢"­ Á Å 17 ò à x É�Ê�Ë ¹ ¥ ² 141 x »�¹�ÿ ­¥®ó ´ Ä$Å � µ ¶ » ÿ � ¤ ¼D¶ ü 5 ­¥® ü 10   ª�� ×/ô xü ¯1Ö ² »T¹
ÿdà �{õ Ï   ²÷öùø x Ë ¹ Ò�ú � µ ¶ »^ÿÆû¶ É3Ê ± µ Ä~§ Ñ ä ×/ü Ë ¹ Ò x ²þý Ñ8ÿ ¯��{­ Á Å��
Õ x����	�"« ² � Õ x »�¹
ÿ ú�
 Ñ § x�� µ ¶ »�ÿÆû+¶
¨	���

( � µ ¶ »�ÿ x û Ö ² ��
 § x »
¹�ÿ ú Õ&Ñ § x��� « 1.0
Ï ã ä$½ ¸ ú�� Ø��"­ Á § Ñ ä )

×�� ÑÖÿ ¯���­Á Å �����+Ö ² w x à � ú�� � ä »T¹
ÿÜ��
 § xÆ� µ ¶» ÿ�û x�� � ¯�Ú(ä ×  CBO, RFC, WMC, LCOM, DIT

¨
1 Ú(ä É�Ê
Ë ¹ ¥ ú Õ&Ñ § x »�¹^ÿ x���� û Ï ° ¹ ¤  

Table 1 Illegalness value and error of a program »�¹^ÿ
 isum iCBO iRFC iWMC iLCOM iNIV iSLOC Ec Et(

à
) 

CMailFile 9 3 2 2 1 0 1 1 77.9 

CIndex 6 1 2 1 0 1 1 0 0 

CPopServerDoc 5 2 2 0 0 0 1 1 0.1 

CPassword 1 0 1 0 0 0 0 1 41.4 

CConfig 1 0 1 0 0 0 0 0 8.3 

CPopServerView 0 0 0 0 0 0 0 0 0 

CPopServerApp 0 0 0 0 0 0 0 0 0 

CMessageSock 0 0 0 0 0 0 0 1 0.3 

iX ÖÆ� µ ¶ » ÿ X
ú Õ&Ñ § x���� û ² isum Ö���� û x�Â ±

 

Ec Ö »�¹�ÿ ¯�¢��e­ Á Å Ò�� ¤ � µ x �"²
Et Ö�w Á ® x Ò�� ¤ � µ�¶! � � ä~x ú#" Ä$Å�$ ®  

 ¨
2 ��� û Ï Ò�� ¤ � µ% � $ ®¥x�&¥Å�'	(�) �  

Table 2 Rank correlation between illegalness and error fixing time 

 isum iCBO iRFC iWMC iLCOM iNIV iSLOC 

'	(�) �  0.536 0.457 0.495 0.348 0.472 0.334 0.525 

 ¨
3 ��� û Ï Ò�� ¤ � µ+* � x#& Å�'	(�) �  

Table 3 Rank correlation between illegalness value and error number 

 isum iCBO iRFC iWMC iLCOM iNIV iSLOC 

'	(�) �  0.538 0.451 0.489 0.341 0.484 0.343 0.513 
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x ¶ w Á?iWÁ ¨ 2
² ¨

3
ú ª��

( j#& Å�k � ¶�· , § Ñä )
× ��� û isum

Ï
Ec
Î ½l` Et
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µ W �b� »�����¶ Ï , §¥Î"Û ² �Ä���Ã� � µô»T¹
ÿ ú �W ¼ x(Ã�� Ï -?��  � ²  ¡� W »
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Ï

CView xÆ� µ ¶ »
ÿ�û x��� û Ï à�R « É{Ë Ñ ×£ô Á ½ Û ² � À x?�������1¯Ö ² CDocument
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CView
à � ú x »
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(2) ý&þ3«#¤ Ð ­ Á § Ñ ã Ñ  

�¥�"­ Á Å ��
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² ¬�­"­Ä¥Å �"Ñ
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ÿ�¶ �1ä ô Ï Ö�ÆfÇU]Ã " ¯?Ú�ä × w x Å8Ù ² ¬�­ ¶!È ¸ ° � 
 ¿ «�ÉÊ ­ Á ä�½ ¸ ã ����¶�· ¶ � Û ² â Å ² Y�[�Ë\® ¶lÌÏgÄ�§ ² Þ?ß Ð"¶hÍ Ë Å � Ï � ä 
 Ë ¯�Ú(ä ×  

(3) Î�Û�µ Ê�Ë »�¹^ÿ Ö�Ï�Ð ã ¾ Ã ¶ æ Õ  

MFC
¶DÐ"Ñ § Y�[+­ Á ä©µ É¥¶ · W�Ñ�¸ �(¯3Ö ²£¢W ¤ W x À�Ò ¶ ¾\¿a
+¿ Å�Û ¢ W ¤ W úZÓ�Ô ¶�·*¸Å8Ù ú�² Î�ÛÆµ Ê8Ë «G� Ð ­ Á äÖÕ Á�ú Ú(ä × Î�Û�µÊ8Ë Ö ô x�½ ¸ ã Þ Ð ú Ð"Ñ ® Á ä�×/ß ã »�¹�ÿ ¯�Úä Ï j $ ú�² ��ØeÛ xZ��O ¶�Ù Í Å Á�Â �Æ��Á$¯�æ�Ú Û ²�_O ¶ � ÛK� ì ô Ï æhN�O/¯�Ú�ä × w8x ÅÖÙ ² �?Ú úÛ Ø"Ä¡§ Ñ äl/ Ò µ Á Ý µ8x ã ­ ú Ö ² ÎÖÛÜµ Ê8Ë�Ü¿#Ý µ É¥¶ · W?Ñ�¸ � ¶aÞ�ß Ä©§�Ä âd¸ §Q¨ æh� ¾\¿

® Á ä × MFC
ú Î Ñ § Ö ² Ø ��x�Á�Â �Æ��ÁDÖ������

�Ã� µ -  ç� W µ W ��� »5��� ú ½l, §�à ±�á�Á äaâ ²Î8Ûçµ Ê�Ë »$¹Tÿ Ö ô x�µ W ��� »5��� W Ï ( � Û ¶Ô Å ã Ñ ×
 � À x?�]����� ú Î Ñ § Ö ² S Ï � Ò x�Î�ÛÆµ Ê�Ë



»�¹^ÿ x WMC
û â�ã á Ñ ô Ï ­¥® ² Î�Û�µ Ê�Ë8ú � Ï

x��_O ¶�Ô Å ¥ ã ­G, Å�ô Ï â � ­�ä × � ã ��� ² SÏ � Ò x#Î�Û�µ Ê�Ë Ö�ä ú�å�æ ¶©¨�ª�� ä Ü&¿�² Ú�äÑ ÖQä ú(À�Ò ¶ ¾ ¿I
 ¿ ä Ü1¿ x?ä]ç ã �_O ¶ ¾¿ Ô , § Ñ ÅW×UÄ ­ Ä ² ¨�è ±�ú � Ï xI��O ¶ � Û��â Á Å Î�Û�µ Ê�Ë »�¹^ÿ æ5é � á�Á Å�× MFC
¶�Ð3Ñ Å

Y?[ x�×3Â ² Î�ÛÆµ Ê8Ë »T¹
ÿ ú µ É¥¶ · W?Ñ�¸ ��x� Ï x��_O ¶!ê Ù�� ì ½ ¸ ã ³W´ Ö ²gÒDÓ W ^ Ô W »
x à ± m ü ¶ ë�ë � ä ô Ï ú ã ä ×�Ä Ñ § Ö ² � ­ Ûú Ï Ñ à ± ú Õ ã â Û ­]ì ã Ñ × Æ�Ç�í�× Ý x�¦?îÏ Ä¡§ Ö ²

(1) Î8Ûçµ Ê�Ë »$¹Tÿ Ö�ä ú�¢ W ¤ W x ÀÒ ¶ ¾ ¿�
 ¿ Å�Û ²7Ó	Ô ¶ [ � ä`½ ¸ ã ä]ç ãðï ±ú Ä ­ ÈeÐ Ä ã Ñ ½ ¸ ú�t�ñ � ä ² Ú�ä Ñ Ö ² (2) wçæ
w�æ!ÎÖÛÜµ Ê8Ë »
¹�ÿ�¶ ³W´ Ä ã Ñ ½ ¸ ã Y�[ ¶�� ä ²ã�Ò x�¦?î�â#ò "�Ý Ú�ä ÏÄó � Á ä ×  

 

6. ôöõQ÷  ��ø�ù Ý Ö ² À]ª8³ Ý »=µ tðÁ�ú F�ú Ï / Ò µ Á Ý µYG[ É/Ê ² ÿ ú Î ¿ ä ² Ú W�� ÂÄ� ËAÏ �]û ± Ë ¶!ü�ý� ä ô Ï ¶ ï ±3Ï Ä�Å É/Ê Î »$µÿþ�� r W � ú Õ&Ñ § �
 ÅW× í�� ²Kr W � x�º ¸�¾+¶hþ���� ä Å�Ù ú�� c ÄÅ ��W ¼ x á ® ã ä à?M"¶�� �?Ä�§ Ñ ä ×  ��	 x#¶�· Ï Ä�§ Ö ²�
 x 3 Æ�â�Ú
�8® Á ä ×  

(1) ½ Û � Ï x É/Ê ³ Ý »=µ ú ¦ Ä~§ ² � µ ¶ »�ÿ�¶ � c Ä ²r W � x�º Ð�¾"¶lþ���� ä ×  

(2)
É/Ê Î »$µ¼þ�� r W � ¶������ ä × C&K � µ ¶ » ÿ �è x�� µ ¶ »�ÿ Å ²

C++ � è x ÉWÊ�Ë ¹�Ì � Ë(ÍWÎ ¶��{Í
ä�½ ¸ ú � ä × U Û�� Ü x CASE

r W � x ��W ¼D¶��Í ä$½ ¸ ú � ä ×  

(3) � µ ¶ »�ÿ�¶�� ã � ä × »
¹�ÿ�à � ¶ á ® ú Î?Ä ��� Ù§ ²7r W �ùú ½�ä Ó�Þ Ý x�D � ¶ ² ò���x�D � ú�� Ïã ä$½ ¸ ú � ä ×  

 

���
 þ�� ³�� ¶ � Ò Ñ Å Ü Ñ Å ²�! � ¢#" Ñ ÿ�$�%�&

' x?L#(�)�*,+ ú�-�. Ñ Å�Ä â¡� × � µ ¶ » ÿ r W � x/ j�Y�[?\ Ý Ú�ä10 ã�2�3�4,5 É�6�7�É�6 xGL
8  9 + ú�-�. Ñ Å�Ä â©� ×   
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