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In software development projects, large gaps between planned development processes 
and actual development exist. For example, processes of the requirement repeat the 
definitions by sudden demands of customers in a design process. We call the added 
process a fragment process. A development process becomes complicated by addition of 
such fragment processes, and product quality decreases. Therefore, we propose a PCPQ 
(Process Complexity - Product Quality) model with process complexity. A PCPQ model 
consists of two elements; process complexity, and product quality. Process complexity is 
measured by fragment processes. Product quality means a final specific gravity of 
post-release faults. Because a PCPQ model is constructed at each organization, 
post-release product quality can be predicted using the PCPQ model in the same 
organization. We constructed a PCPQ model using six industrial projects. After that, 

product qualities of other projects are predicted by the PCPQ model. As a result, a gap 
between the predicted product quality using the PCPQ model and real product quality is 
small. Moreover, we discuss relationships between characteristics of fragment process 
and faults after release.
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Figure 1 A concept of fragment process 
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Figure 2 Extracting fragment process from configuration of a workflow management table 
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r 3 �������' PC�'ã� 
Figure 3 Changes of values of process complexities (moment version) of 6 projects

å 1 �������'ºÁ 
Table 1� Details of 6 projects.

������� ��Mî  H¡¢��

A ÷øÌ Þßùz�sWeb��ySz MT H¡¢
B úøÌ Þßùz�sWeb��ySz MT H¡¢
C �øÌ �Q��T��zm'ûFüý H¡¢

D �øÌ �Q��T��zm'ûFüý H¡¢

E �øÌ �Q��T��zm'ûFüý H¡¢

F �øÌ �Q��T��zm'ûFüý H¡¢
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4.3 ;
�<����@A PCPQ���� ! 
� �������*v2 PCPQqrs'��4XÓµ*k\3 
Step1Ø ×ØÙÚÞ'$%� ��'������'áâãäå#��ãäåX�

�\23 
Step2Ø �������'É$' PC�X!{\23å�*É$Ò- PC�Xk\3 
Step3Ø yyzH&'��ãäåwx7Ü��'Õ:¾X��\23å�* 5}~Q

T�PSS7S7A7B7CU'Õ:¾XÇJAB ��'>ÛXk\3l'Ù
Ú�� SS QT�� H¡¢^�Tóès'��X���7S QT��Õ:
-<=''þ��=¬X��\23AQT���â¾'Õ:-<=�'¬
7BQT��Rz��T���zH'¬7CQT��7SÔGz���
�'¬X��\23Ü���yyzH&'��ãäå�ãäAB7Ü��

'Õ:¾�ãä¯#89*���AB 3 
Step4Ø ��ÔÕX!{\23��ÔÕ���>Û#Õ:¾'�¦�òº234567

SSX�7SX�7AX�7BX�7CX�'�Û*��\2#7�����
�A'��ÔÕ� 5*4 + 4*4 + 3*6 +2*9 +1*11=83#-2På���ÔÕÜÝU3
×!*7������ B � 667������ C � 827������ D �
887������ E� 377������ F� 28#-23 

Step5Ø Ü������'É$' PC�#��ÔÕ'ghX��Ô�\23r�*7
�������'��'�'ghX��Ô��7CBxX���GÛXk\3

�4 PCPQqrsX��� ÙÚ'�GÛ�Óµ'h#-23 
� y = −0.0105X3 + 0.9069X2 −22.017X +189.69 � � � � � � � � � ���P�U 
� � � x: É$' PC� 
� � � y: ��ÔÕ'� 
h���0l'ÙÚ' �	�
qrs#-23l'�òº �GÛ0·�wX��

\2pö#����hÛX��23òº �	�
 qrs'��hÛ0ÂA\
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qrs�·��0´�#�a��Xüý\23
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qrs'��hÛ� ������1/7·��0ä�#�

�\23� 7�GÛ'òºÎ�ÙÚ�*òºÎX?@\2Í:0123l

'ÙÚ' �	�
qrsh������h0��hÛ0äw] 07�ÙÚ��Ù

Ú�*1] �GÛX��\2Í:0123��/7ÙÚ��áâãäå�

��ãäå'ãä�¾'¤-/012 º7Û��G7ZÛ�G75Û�G

-A'!"-�GÛ'��É��½�'ä��GÛ'òºÎXÖ�\2©

� �	�
qrs���Xòº2Í:0123� 
4.4 PCPQ���BC:��
��������� 
� r�' PCPQqrsX���7�'������'��^��_`'L{X±a3
������ G �×ØÙÚÞ�(�AB e-learning  H¡¢��'�������
123� ��7������ G� PCPQqrs���Ö�� 6������#�
¤-2��� �������123������ G' PC�'ã�Xr�*k\3
13¾p*7PC�� 25.21*�µ� 3̈ ��EF��GH0!"*IJAB #Ë5

xB23l'�Xh(2)' PCPQqrs' x�¥��\23��ÔÕ� 42.78#!¦A
B23� 0]�7������ G'yyzH&'���¯������� Ev/�
£7������ Bv/¹-�l#0L{AB 3 
� l*7������ G 'yyzH&'��ãäåv/(�'��ÔÕX!{� 3
yyzH&'��>Û� 20>�1/7SS# SQT�'��� 0>7AQT�0 8>7
BQT�0 9>7CQT�0 3>�1] 3lBxwx��ÔÕX!{� �� 45#
-] 3PCPQqrs�L{� ��ÔÕ� 42.78�1/7���#-] 3r�*�
���Ô�� ��07������ G'É$ PC�#��ÔÕ'�'gh'½��
123��/7������ G ' 13 ¾pPV������Mî� 25 ¾U'�Ñ�7
yyzH&'��^��'_`'L{0êd l#*-23��7yyzH&'��

r 4� PC�#��ÔÕ'�GÛ 
Figure 4 An approximate value curve of 

relation between process complexities and 
specific gravities of failures 

r 5 ������ G' PC�'?[ 
Figure 5 Change of process complexity of 

Project G
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å 2 PCPQqrs��*��2� 
Table 2 Parameter values of a PCPQ model

SS S A B C
A 43 83 4 4 6 9 11
B 28 66 2 1 6 10 13
C 35.4 82 2 3 19 1 1
D 44.4 88 10 6 4 1 0
E 26.3 37 3 3 2 1 2
F 15.4 28 0 0 7 3 1

������� É$Ò-�	� ��ÔÕ ��ãäå*v2��óès
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5. DE 

5.1 FG PC5 
PCPQqrs' PC��èzH��GH#�QRST���GH'\��'��wx
!{� 3lBv/7��GH'ÐÑwx��^��'_`XL{�7������

VW'��Xk\l#0�, 3�w�7��'������°±�*~�����
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# PC���*�23l'va- PC�'���?[Xk\ î PC�XÓµ*k\3 

 
PC(t)_moment: �ª t '��GH'YZAP$%��GHX¬�-�U 
N(t_moment): �ª t'çè�'��GH#ÛP$%��GHX¬�-�U 
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Figure 6 Changes of values of process complexities (moment) of 6 projects 
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Figure 7 Visualized images of changing process complexities. 
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