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 This research presents a tool and methods that enable business analysts to manipulate 
business rules by themselves. The research applies a decision table and designs a Business Rules 
Definition Language (BRDL) to support the business analysts. The decision table is an extended-entry 
table and can work as iteration loop. Business analysts can define business rules via a web 
application that can create, modify, categorize and check ambiguity of decision tables. Furthermore, 
it can generate a decision table from the defined conditions.  

This research designs the BRDL to define business rules. The tags in BRDL are categorized 
into 3 groups i.e. Predefined Facts definition tags, Ruleset definition tags and Business Rules 
definition tags. These groups are applied in three types of files i.e. Predefined Facts files, Ruleset files 
and Business Rules files, respectively. The Predefined Facts files specify condition and action 
templates as material for business rule definition. Meanwhile, the Ruleset files save all business rules 
from a decision table. The Business Rules files save all information about the Ruleset files and 
Predefined Facts files. Finally, all business rules are transformed into BPEL files and WSDL files that 
can run as web services to support business processes. 

In this research, two case studies are examined to test the correctness and efficiency of the 
business rules. The result BPEL files are deployed and tested as web services with NetBeans IDE 6.1. 
It shows that the web services collaborate with other business processes and web services correctly. 
The result of web services match with the business rules defined in decision tables. 
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����� 

1.1 ���������������������
�� ��!�"� 
���#ก��&��t +�ก��	�ก�� (Business Rules) +�ก+�� [1] ��&� ก�ก������&���
mก&�,ก���

$�1�0"�&��t  ก�ก����	+
����$�1+�. ก�ก����	+
��$�1ก
�0
� �$%���� ก����&���!�����ก����(���
ก
���
ก��� m�1�,ก���(�����#ก�"
!���!� ก����&���!�$%�mก���
ก(��ก�1���ก���	�ก�� (Business 
Process) (�����#ก� ����1�����ก���

����� m�1��������&����	ก��.#�&��t "���ก�
('!� 
��ก��ก��!�
��$%��
�ก����
 �� �(���
��
���ก��"�����(����
ก��������#ก� �� �����e��
��#"��o
�
��ก�	���ก����&���!��
�����ก
� ก��	�ก���'��$%��
�(
���� ������#ก�"������
-��&������ 
������	��!
ก����&���!�'�����

ก�� m�1ก����
�$%�ก���f��1 d
�m�กก���ก��กก��"������ ��t 
 $���	�
����#ก��&��t o
��
����1��������") (Information System) ('!��� ����
���	�
ก��"�����(�����#ก� ������&�������#ก�n,ก�$����������,&���,$����qก"����ก�# m�1�1��
�
�d�+
�� (Automatic System) d
������� �����+�������# o+&����m+�m�&ก��	�ก�� ��&� ก�ก�����
�&���
�,ก��� ก�ก����	+
������ก,� �$%����  

��&��o�กq��+d
�"
��o$ก��	�ก��e,ก��
��,&��ก�1���ก���	�ก���� �0����d$�mก�+ ��&� 
����
������ (Java code) �$%���� p'���
���
���ก���(���d$�mก�+ (Programming)  

��$���	�
���! [2] $ก��m��� ��ก���
�����q��p��#��� m�1ก�1���ก���	�ก�� e,��

ก�� 
(Business Manager) "������"��ก����
ก�1���ก��d
�n&��"�
���+�,�e&���
ก������1�# 
(Business Analyst) o$�,&�
ก�(���d$�mก�+ �� ���
���p�r�#m��#��
���	�ก��
���������"��
�	�ก�� �
ก�(���d$�mก�+�1�
���ก��	�ก�� m�1��q��p��#����&��t �� ��
������ก����ก�1���ก��
�	�ก��"��������� 

��,$"�� 1.1 

 

 
�,$"�� 1.1 ก���
���ก�1���ก���	�ก����$���	�
� 
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��ก�,$"�� 1.1 �1��q�o
��&�ก��ก����
ก��	�ก��
���m��"��(�������
!�+�(������ [3] � � 
1) e,������ก��	�ก����"����!� �e,��

ก�� o+&o
��$%�e,��(���ก�"��������1��
����
����d
���� 

e�"����++�� �ก�"��ก����
('!����o+&���ก
����+����ก��"��m"�����(�����#ก� 
2) ก��$�
��$�����mก�o(ก��	�ก���&��(������ ����1���+�,��ก����ก
�ก��	�ก��n&��"�


e&�������	���ก�&�ก��	�ก��o$n'��
��1��"��"���������t +�e�������#ก�(�
���+��&���
���ก��
�
�+ ����+�$�����m$��
����	�ก�� 

3) ก��	�ก��ก�1�

ก�1������1��������") ���ก����(

m����� �p!��p���ก
� 
4) ก��	�ก��"��������
�d$�mก�+o+&��+��n���+����p!��o
� 
 

 �'��$%�"��+�(��������
���!"���1�
�&���&���1��&���
ก������1�#p'��o
��
����+�,��ก����ก
�ก�
�	�ก����กe,��

ก�� ก
�ก�"���1������1��������")����t d
�ก��m�กก���ก��ก�
�d$�mก�+ 
�$��������ก�"��������,$m��(����q��p��#���p'���
�ก��	�ก�����กq��+��n����ก�����q��p��#���� ��t
o
���&�ก
� m�1����
ก������1�#�$%�e,�ก����
ก�
����
����d
���������ก���

�����m�10�*�
d
�+��f��1 (Domain-Specific Language) d
�������
���!o
��
���0�*�d
�+��f��1"��� ��
0�*�����+ก��	�ก���� �0�*������#
�m�� (BRDL: Business Rules Definition Language) 

�� �����ก��	�ก����+��n"������&�+ก
���q��p��#���o
� ����$%�����+�0�*��� �����
��"�����
����	+ �� �����ก�����q��p��#��� 0�*�"��+��	.�+�
��

�ก�&��m�1�$%�"�����+��$���	�
�� �0�*���
��� [4] ��&��o�กq��+0�*�������$%��"�d�d���"���&��(�����+& �
ก������1�#�&����-&o+&+����+�,�
��ก���(���0�*������d$�mก�+ 

��
!�ก��"���1����
ก������1�#�$%�e,��1�	ก��	�ก��
����
���� �'�
�������0�*��� ��,$m��"����"
��o$�(����o
��&�� ������
���!�'��� �ก��������ก���

����� 
(Decision Table) m�10�*�d
�+��f��1�$%��
�m"�ก�"���������mก&�
ก������1�# 0�*�d
�+�
�f��1�$%�0�*������
�����f��1��&�� ������
��'��
���0�*�d
�+��f��1�� ������
���ก�
�	�ก�� �&�������ก���

������$%��,$m��ก���������ก��	ก��"��������&�� �(�����&�� m�1��+��n
����������ก��	�ก��o
���&��+�$�1��"��0�� �
ก������1�#��+��n����� m�1mก�o(ก��	�ก��e&��
0�*�d
�+��f��1 ��ก�
!���������� �
,ก��	�ก��"�������('!���ก�����ก���

�����o
� ก��
�
���ก��	�ก��
���0�*�d
�+��f��1m�1�����ก���

������1
�กก�&�ก���
���ก��	�ก��
��ก0�*������d
���� m�1e,����o+&����$%�����+����+�,��ก����ก
�0�*������m�&��&���
 

������
���!�'�o
��
������ ���+ � �� ��m$��ก��	�ก��"����,&���,$0�*�d
�+��f��1m�1
�����ก���

���������$%�0�*������ �� �����ก��	�ก����+��n"������&�+ก
�ก�1���ก���	�ก��
m�1��q��p��#���� ��t o
� 
���m��"��"���&�+���!�&����� �
ก������1�#�� �e,����"
��o$p'��+����+�,�
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�ก����ก
�ก��	�ก��(�����#ก���+��nก����
ก��	�ก��o
�
����
���� �&���
(
!������ก������� 
�� �mก�o(ก� ��ก��ก��!ก��	�ก��"��"��������,$m��(����q��p��#�����!�
���+��nn,ก����ก�����ก
��q��p��#��� m�1d$�mก�+$�1�	ก�#� ��t o
�
��� �'��&�����ก��	�ก��"�������('!���+��n���p!�� 
(Reuse) o
� 

(��ก�
���&��ก��m�กก��	�ก����ก��กก�1���ก���	�ก�� m�1ก������ก���ก��	�ก���
!���
�,$(����q��p��#����� ������+���+�(���� 

�m�
�

��,$"�� 1.2 

 
�,$"�� 1.2 ��q��p��#���ก��	�ก��n,ก����ก�����กก�1���ก���	�ก�� Loan Flow BPEL Process [5] 

 
ก�1���ก���	�ก�� Loan Flow BPEL Process (������ (0����ก������������+��-&���

ก���(���,$"�� 1.2) �$%�ก�1���ก���	�ก��(���1�������������ก,� (Loan Broker) +�(
!����
����
- [5] 

���!  

1. Loan Flow BPEL Process �
����(�ก,���ก�,ก��� (Client)  
2. ������1�#���+�������,ก���d
�����ก��q��p��#��� Credit Rating Service (
���(��(��

�,$"�� 1.2) p'���$%�ก��	�ก��"��"��������,$��q��p��#��� +�ก��	�ก�� 

���!  
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3. ����ก�����q��p��#���(�����*
"$�&��ก,� 2 ���*
" � � United Loan m�1 Star Loan 

d
��&����+������(���,ก���"��o
���ก(
!����"��m����$%�����+�����# �� ��(�e�ก����	+
������ก,� ��q�
�p��#���"
!� 2 ��!กq�$%�ก��	�ก��p'�����+�ก���ก����	+
��"���&��ก
� d
�(��ก�
���&��ก��	�ก��(��
���*
" Star Loan 

���! 

 
4. Loan Flow BPEL Process �� �ก(������"��
�"���	
��ก"
!� 2 ���*
" m�1�&�ก�
�o$�
�

�,ก��� 
��q��p��#���"��ก�&��(�����������$%�ก��	�ก��"��n,กm�ก��ก+�"���������1 m�1n,ก����ก���

��กก�1���ก���	�ก�� Loan Flow BPEL Process ก�1���ก���	�ก���'�"������"���
�ก���"�����
����	+ m�1$�1��������q��p��#����&��t ���"������&�+ก
��� �����o
�e��
��#�
t ��ก+� ��q�-
�p��#������&���!��+��n������ก��mก&ก�1���ก���	�ก�� Loan Flow BPEL Process (�����*
"
��������
t o
� �� �������ก��mก&ก�1���ก���	�ก��� ��t ��+m�&"�����#ก�����ก�� p'���&�����e,������
ก��	�ก����+��n���ก����&���!+����p!��o
� 

1.2 �
�$%������&� �ก����'
( 
�� ���������� ���+ ������
������ m�1mก�o(ก��	�ก�� "��"������&�+ก
���q��p��#��� m�1

ก�1���ก���	�ก��� ��t o
� 

• n���,ก���+����+������ ��,�� m�1����"��(�ก,�����ก�&� 50,000 ��" ��� ���	+
��� 
���(�ก,� ����+
�ก���!� 5 

• n���,ก���+����+������ ��,�� m�1����"��(�ก,���,&�1��&�� 50,000 n'� 75,000 ��" 
��� ��� ���� ก����	+
���� �����e,��

ก���������ก&�� 

• n���,ก���+����+������ ��,�� m�1����"��(�ก,�+�กก�&� 75,000 ��" ��� �$������ 
���(�ก,� 

• n���,ก���+����+������ ������ m�1�$%��,ก����ก&� ��� ���	+
��� ���(�ก,� ����+

�ก���!� 4% n���,ก���+����+������ ������ ��� ���	+
��� ���(�ก,� ����+

�ก���!� 4.5% 

• n���,ก���+����
������ก�&� 500 m�1+����!��������1+�กก�&� 50,000 ��" m�1
����"��(�ก,�+�กก�&�   40,000 ��"  ������+�������$%� ��,�� 

• n���,ก���+����
��+�กก�&� 500 m�1+����!��������1����ก�&� 50,000 ��" m�1
����"��(�ก,�����ก�&�   40,000 ��"  ������+�������$%� ������ 
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1.3 � ����� �ก����'
( 
1) ��กm��0�*�d
�+��f��1�����
������ก��	�ก��  
2) ��กm�������ก���

����������
�m�
�ก��	�ก��"���������ก0�*�d
�+��f��1 
3) 0�*�d
�+��f��1+��
ก*.1

���! 

3.1) 0�*�d
�+��f��1��+��nmก�o(ก��	�ก��"���������ก0�*���(�� 1 
3.2) ��+��n����
�$���
��ก��m��
# (AND) m�1�
�$���
��ก�����# (OR) �
�
�

��'��������
��
������� ���o((��ก��	�ก�� 
3.3) 0�*���
���	�ก����� Nested�If 
3.4) 0�*���+��nก����
���

�(��ก��ก�1"��o
� 
3.5) 0�*���+��nm�&�ก�	&+ก� 
3.6) 0�*�m�
����,$0�*��
�ก�* 

4) �����ก���

�����+��
ก*.1

���! 
4.1) �����ก���

�������+��nm�
�ก��	�ก��"���������ก0�*�d
�+��f��1o
� 
4.2) �$%������m����&��(��� 
4.3) �����ก���

�������+��n����n'�������&��o
� 
4.4) �����ก���

�������+��nn,กm�&� (split) �$%� 2 �����o
� 
4.5) �����ก���

�������+��nก����
���

�(��ก��ก�1"��o
� 
4.6) �����ก���

�����m�&�ก�	&+ก�o
� 
4.7) �����ก���

�������+��n����������+ก��ก�+(�������o
� 
4.8) �����ก���

�����m�
�(��+,����,$0�*��
�ก�* 

5) �
�m$����� ���o(�����$%�$�1�0"����
ก(�1 �� �������  
6) �
�m$����� ���o($�1�0"��������+��nก����
���
�o
� 
7) �� ���o((��ก��	�ก��o+&��+��nm�&��$%��� ���o(�&��o
���ก �� ��$%��� ���o(�
���� 
8) ก��	�ก��"�������('!���+��n+�ก����p!�� (Iteration) o
�  
9) ก��	�ก�������$%�ก�"����+��n�(������,$ IF-THEN o
� � ��$%�ก�"��+�"
!��� ���o( m�1

ก��ก�1"�� 

10) m$��ก��	�ก��"���������ก0�*���(�� 1 �����,&���,$0�*������ "������+���o$����	+
ก��"������&�+ก
�(����q��p��#��� 

11) "
���ก��"�����(��0�*�d
�+��f��1m�1�����ก���

����� ก
�ก�.�)'ก*� 2 
ก�.� 
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1.4 ���'��ก
+�������,-.,�ก����'
( 
�p�ก��	�ก�� (Ruleset) � � ก�	&+(��ก��	�ก��"����,&�������ก���

������
���ก
� ���+

����m��������ก���

������$%��,$m����'��(��ก��m�
��p�ก��	�ก�� (����1����
�ก����ก
�
�����ก���

��������������""�� 2 �
�(�� 2.1.3) m�1������
���!m�
��p�ก��	�ก�����,$(��
�����ก���

������"&��
!� 

��
!���������
���!�
!�m�&�""�� 3 �$%����o$�1�������&� ��p�ก��	�ก��� 
m�1 ������ก���

������ �����+�+���
���ก
� m�1���m"�ก
�m�1ก
� 

1.5 �
0�� ������1�+������ก����'
( 
1. )'ก*�"�*�� m�1���+�,�"���ก����(���d
���+ 

2. )'ก*�����ก���������ก��	�ก������(�����&�� m�1�ก�������0�*����+���� 
3. ��กm�������ก���

����� ก��m�
�ก��������ก���

����� m��"��ก�������

ก���ก0�*�d
�+��f��1 m�1ก��m$��(��+,���ก0�*�d
�+��f��1 �����,&���,$m��0�*���
��� 

4. ��กm��or�#��กp#��q+m���� ���กq��� ���o( m�1ก��ก�1"�������
����+�����������
ก���

����� m�1m�
�ก��	�ก����0�*�d
�+��f��1 

5. �
������ ���+ ��� ���&����ก������� m�1mก�o(ก�
���0�*�d
�+��f��1 �� �����ก�
"��o
�o$������$%���q��p��#��� �� ����
���	�ก�1���ก���	�ก���&�o$ 

6. "
���ก��"�����  

7. ������1�#ก��"����� mก�o( $�
�$�	� 

8. ��	$e� m�1������������"�������# 

1.6 3�����.��� ����(�����1&��0 
��"�������#f�
���!+�"
!��+
 5 �" �""�� 1 ก�&��n'����+�$%�+�m�1���+����
-(��

$�-�� �
�n	$�1���#(��ก�����
� (���(�(��ก�����
� ������ก

���+"�������ก�����
� m�1(
!����
m�1����
������ก�����
� 

�"��o
�ก�&��o$m��� �����
��""�� 2 ก�&��n'�"�*��m�1������
�"���ก����(��� 
�""�� 3 ก�&��n'��n�$���ก��+(���1��"�����
� ก����กm��m�1ก��"�����(���1�� m�1
me�0������ �""�� 4  �$%�ก��ก���
��� ก��"
���m�1e�ก��"
��� m�1�"�	
"����""�� 5 
�$%�ก����	$e�ก�����
�m�1(������m�1 

 

1.7 ���������5+.�
�ก��������& 



                                                                                                                                                                
                                                                                                                                                                

 

 

7 

 

• �"���+"��o
��
�ก������+�#�����$�1�	+����ก��+� 2 �"���+ � � �"���+�� ��� 
�A Development of Business Rules with Decision Tables for Business 
Processes� m�1�"���+�� ��� �Generating BPEL Scripts for Business 
Rules from a Decision Table and Domain-Specific Language� ����1����

m�
���0��e��ก � 



 

�����  2 
�678���������'
(����ก��(��. � 

2.1 �678�����ก��(��. � 
2.1.1 ก��	�ก�� (Business Rules) [1] 
 ก��	�ก�� �+��n'� �d���� (
!���� �� �������ก

���+ "���ก����ก
�����ก��"�����#ก�$���
��
�&��,ก��� m�1�	���&�� ก��	�ก��m"����+�,� (Knowledge) �ก����ก
��	�ก��(�����#ก� d
�"
��o$m���
���#ก��&��t o+&o
��กq��
ก*�ก��	�ก�����,$m��"���

��� m�&��,&���,$(����ก����&��t ��&� ��
�� �
�
--� me�ก�����
 �d������ก��ก����
���� m�1(���ก�� �� ���ก���"��ก��+���&��t 
�$%���� ��ก��ก��!ก��	�ก���
���,&���,$d$�mก�+o
�
��� 
 ก��	�ก��m�&�o
��$%� 3 �&����+�,$"�� 2.1 

���! 

1) ��� (Term) � � �����+ �� ������+"����,&��0�*�+�	*�#  �����+��nก����
��
�,$m��

���! 

• ���+��
 (Concept) ��&� �,ก��� �$%���� 

• �	.�+�
��(�����+��
 (Property) ��&� ��)(���,ก��� �$%���� 

• �&� (Value) ��&� �-��/��� �$%���� 

• ก�	&+(���&� (Value set) ��&� �
���	
 (����# ��"���#) �$%���� 
2) (���"q����� (Fact) � � $�1d��"���� ��+����(��o��
���ก
� d
�������ก���� �� ��	��" 

��&�  �,ก����
�������� �$%���� (���"q�����m�
����+�
+�
��#�1��&�����  
3) ก� (Rule) � � (�����+�ก����ก
�m��"��ก���

����� �� �(��ก����
�&��t ���	�ก�� 

+��$���+���� ������	+ m�1m�1���ก��"�����(���1���	�ก��(�����#ก� ��+"
!��&������	+ m�1
�$%�m��"����ก���

�����(����
ก���
��� ก�"	กก�+�� !����+���ก(���"q����� m�1�&����-&
��+��n�(���o
����,$ IF-THEN 

 
ก��ก�1"�� (Action) p'������$%�ก��"����������&�� �� �ก��� ��&�e��
��#��ก+� 

�1�ก�
('!��+ ���� ���o(�$%����� 

n�� <�� ���o(�ก����ก
�(���"q�����> m��� <ก��ก�1"��> 
(IF <condition involving facts> THEN <Actions>) 
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�,$"�� 2.1 ���#$�1ก��(��ก��	�ก�� [1] 
  

ก��	�ก��m�&��$%� 4 $�1�0" [6] 

���! 
1) ก��� ���o(�
��
� (Constraint Rule) �$%�(�����+m�
��0��ก��.#p'������"��d
�o+&

+��� ���o( �� �"���� �ก ��&� �,ก���������&��
���&������ 6 �
� �$%���� 
2) ก�ก����	-�� (Action Enabler Rule) �$%�(�����+"����������� ���o( m�1"�����

�����&��n���� ���o(�$%����� ��&� n��������o+&�� ���m����� ��ก�
�o$�
��,ก��� �$%���� ก��ก�1"��
(��ก�$�1�0"��! �1o+&+�e��&�(���"q������
�+(���1�� ��ก�
���&��ก�"���ก+�(������ ก��
ก�1"��o+&+�ก���$�����(��+,��,ก��� ������ �� ����ก���
�������� m�&��&���
 ก��ก�1"���&����-&
��,&���,$ก���&�(�����+ (Message) ก�
�o$ 

3) ก�ก�������. (Computation Rule) �$%�(�����+"����ก(
!�������� (Algorithm) 
�� �����o
�+�p'���&�(����� ��&� ������+(�����ก���
�������� � � e���+(������������"
!��+
��
���ก����ก0�*� 7% �$%����  

4) ก�ก����	+�� (Inference Rule) �$%�(�����+"����������� ���o( n���� ���o(�$%�
�����1ก�1"�������&��p'��+�e�����ก�
(���"q�������+&���1�� ��&� n���,ก����$%��,ก����
!�
� �1o
�
�&���
 20% �$%���� �1��q��&�ก������&���
�,ก��� ก&�����ก�
ก���$�����m$��(��������+(��
���ก���
�������� 
 

2.1.2 ��กp#��q+m�� (The Extensible Markup Language: XML) [7] 
��กp#��q+m���$%�0�*�+��#��
� (Markup) ��,&���,$(�����+ (Text) (��
�(����กp#��q+

m�� � ���+��nก����
m"qก (Tag) o
���&������1m���"��ก���&���กp#��q+m���	
��!o$$�1+��e�
�
�m��������
���
 t "����+��n���(��+,�����กp#��q+m����! 

��กp#��q+m��$�1ก��
���ก�	&+m"qกp'������� ������� m�1������(��+,� ��กp#��q+m���
!�
��+��nก����
m"qกo
���&������1 m�1��,& ���,$m��"��+�	*�#  �� �d$�mก�+$�1�	ก�# 
(Application) �(����o
��&�� 

��
���&������n

o$ 
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 ��กp#��q+m���$%�$���
�����
-"��"�����ก����������q��p��#���o+&('!�ก
��1��p�r�#m��# 
�� �����ก��กp#��q+m��n,กก����
����$%�+������"�����#ก��&��t ��+�
� m�1��,&���,$(�����+ p'��
m��������
����+��n���o$$�1+��e�o
��&�� 
 
2.1.3 �����ก���

����� (Decision Tables) [8] 
 �����ก���

����� �$%������"��m�
��p�ก��	�ก�� �� �ก��	�ก��"���ก����(���ก
� �����ก��
�

������$%��,$m����'��(��ก��m�
��p�ก��	�ก�� �����ก���

�����$�1ก��
���mn�m�1
���
+�# m�&��$%� 4 �&�� 

������"�� 2.1 

  

          �����"�� 2.1 �&��$�1ก��(�������ก���

����� 
�� ���o( (Conditions) ��&���� ���o( (Condition Entries) 
ก��ก�1"�� (Actions) ��&��ก��ก�1"�� (Actions Entries) 

  
 �&����p����$%��� ���o((��ก����ก����
ก��ก�1"�� �&����(���$%��&�(���� ���o(

���p��� �&���&��p����$%�ก��ก�1"���&��t "���1�ก�
('!���+�� ���o("��ก����
 m�1�&���&��(���$%�
ก���� �กก��ก�1"��"���ก�
('!��+ ��+��� ���o(��+
����� �
���&�������"�� 2.2 �$%�ก�ก���&���&�
������d
�o+&��������
 

��ก�����"��  2.2 n��������������+����ก�&� 50 �����- m�1�,ก����&������
�����q� 
��
ก����
��&��������+��n�
���q���ก�,ก��� m�1�
�"'ก�(����� ���o
�"
�"�  m�&n���&��
����
��
���
���������������ก���(��+,�"���n���ก&��  
 �1��q�o
��&������ก���

������&�����e,������+��n�(����ก��	�ก��"��p
�p���o
��&��('!� d
�
m�
����+�
+�
��#(���� ���o(m�1ก��ก�1"��(��m�&�1ก����,$mn�m�1���
+�# 

<?xml version="1.0" encoding="UTF-8" ?> 
<address category="friend"> 
       <name>Bill Frankenfiller</name> 
       <street>3243 West 1st Ave.</street> 
       <city>Madison</city> 
       <state>WI</state> 
       <zip>53591</zip> 
</address> 
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     �����"�� 2.2 �����ก���

�����(��ก�ก���&���&�������d
�o+&��������
 

�� ���o( ��&���� ���o( 
������������+����ก�&� 50 �����- ���� ���� �"q� �"q� 
�&��
�����q� ���� �"q� ���� �"q� 
�&��
����
�����
�� �"q� ���� �"q� ���� 

ก��ก�1"�� ��&��ก��ก�1"�� 
��
ก����
�����o
�"
�"� X - - - 
���������ก���(��+,�"���n��� - X - - 
����กe,��

ก������ - - X - 
���������ก���(��+,��
�����
�� - - - X 

 
 �����ก���

�����m�&��$%� 2 $�1�0" [9] 

���! 

1) �����ก���

�����m��(��� (Expanded Decision Table) � � "	ก���
+�#(��
�� ���o(+�ก���1�	�&��

��� ��&� ���� �� ��"q� �$%���� 

������"�� 2.2  

2) �����ก���

�����m���
�,$ (Contraction Decision Table) � � ������
+�#"��+�
ก��ก�1"��"�� ��+ ��ก
��1n,ก�
�,$ �� ���+ก
� �� ���o("��o+&+�e��&�ก��ก�1"���1��,&���,$
��� ����+�� �-� p'���+��n'� o+&�����&�(���� ���o(�
!� (Don�t care) 

������"�� 2.3 
    

   �����"�� 2.3 �����ก���

�����m���
�,$ [9] 
�� ���o( ��&���� ���o( 

Credit Limit ? Ok Not Ok 
>>CustomerGood - Y N 
Stock Sufficient ? Y N Y N - 

ก��ก�1"�� ��&��ก��ก�1"�� 
>>ExecuteOrder X - X - - 
Refuse Order - - - - X 
Put On Waiting List - X - X - 
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n��m�&������ก���

�������+�
ก*.1(���&�����&���� ���o(m�1��&��ก��ก�1"��m��� 
��+��nm�&�o
� 3 m�� [10] 

���! 

1) �����m����&�����ก

 (Limited-entry table) � � �����"������&���� ���o(+��f��1
�&������� (�� ���o(�$%�����)   ��"q�� (�� ���o(�$%��"q�)m�1 �-� (o+&������ ���o(�
!�) m�1����&��
ก��ก�1"��+��f��1�&� �X� ("��ก��ก�1"���
!�) m�1 �-� (o+&"��ก��ก�1"���
!�) 

������"�� 2.2 

2) �����m����&��(��� (Extended-entry table) � � �����"������&���� ���o(m�1��
��&��ก��ก�1"����+��n+��&��
t o
� d
�('!���,&ก
�$�1�0"(��(��+,�(���� ���o(m�1ก��ก�1"�� 
��&� �� ���o(� �$�1�0"�,ก��� �&�����&���� ���o(�����$%�(��+,�$�1�0"����
ก(�1 (String)  �� �
n���� ���o(� �������������"���
�� �&�����&���� ���o(�����$%�(��+,�$�1�0"��������q+ (Integer) 
�$%���� 

������"�� 2.4 

3) �����m��e�+ (Mixed-entry table) � � �����"��+��
ก*.1(�������"
!� 2 m��
(��������,&��������
���ก
�  �
��� ������"��+������&���� ���o(m�1�����&��ก��ก�1"��+��&�m��
���ก

  m�1+������&���� ���o(m�1�����&��ก��ก�1"��+��&�m��(���  
 
�����"�� 2.4 �����ก���

�����m����&��(��� 

�� ���o( ��&���� ���o( 
Customer type bookstore bookstore library library library library 
Order size >=6 <6 >=50 20-49 6-19 <6 

ก��ก�1"�� ��&��ก��ก�1"�� 
Allow ?% Discount 25 0 15 10 5 0 

 
��ก��ก��! �����ก���

���������������n'�������&�� (Subtable) o
� ������&��� � 

�����ก���

�����$ก��"
��o$ m�&�+ ��n,ก����ก�����ก������ ���1n,ก+���$%�������&�� 

������
"�� 3 �&��"���������n'�������&���1+���� ����+�� �>>� ��ก�����"�� 3 �������n'�������&�� 
CustomerGood m�1 ExecuteOrder 

������&��+� 2 $�1�0" [9] � � 
1) ������&���� ���o( � � ��������&�(��e��
��#(���� ���o( ��&� �����"�� 2.5 "���&��

$�1�+���&��,ก����$%��,ก����
!�
��� �o+& 
2) ������&��ก��ก�1"�� � � �����"���1�	ก��ก�1"��� ��t ����+���+ d
���+��n+�

�� ���o(o
���&��
���ก
������ก���

�����"
��o$ ��&� �����"�� 2.6                            
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�����"�� 2.5 ������&���� ���o($�1�+���&��,ก����$%��,ก����
!�
��� �o+& [9] 
�� ���o( ��&���� ���o( 

Age Of Account ? < 1 Year >=1 Year 
Travel Distance ? <50 50-100 OR >100 <50 OR 50-100 >100 

ก��ก�1"�� ��&��ก��ก�1"�� 
CustomerGood:=N X - X - 
CustomerGood:=Y - X - X 

 

  

�����"�� 2.6 ������&��ก��ก�1"��ก���
�������� [9] 
�� ���o( ��&���� ���o( 

Quantity Ordered ? Q<10 10<=Q<15 Q>=15 
Travel Distance - D<50 50<=D<100 D>=100 - 

ก��ก�1"�� ��&��ก��ก�1"�� 
No Discount X - - - - 
Discount 2% - - - X - 
Discount 2% - - X - - 
Railway Transport - - - - X 
Road Transport X X X X - 
Bill Type A X X X X - 
Bill Type B - - - - X 

 
  

 n��m�&������ก���

�������+���+ก��ก�+��+��nm�&�o
��$%� 2 $�1�0" [9] � �  
1. p���ก����� (Single hit) - "	ก���
+�#o+&+��&���&�+ก
� (Disjoint) o+&ก��ก�+ �
��� �"	ก

�&�"���$%�o$o
�(���� ���o(��m�&�1���
+�#o+&p!��ก
���� 
2. +
���������� (Multiple hit) - +��� ���o(��� ��+ก
��1��&�����
+�# (Overlap) ก��ก�+ 



������"�� 2.7 n�� Age �"&�ก
� 5 �� ���o((��"
!� 2 ���
+�#�1�$%����� 

��
!��'��ก�
���+ก��ก�+
�&��1����"��ก��ก�1"��(�����
+�#�
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          �����"�� 2.7 �����ก���

�����"��+����+ก��ก�+ 

Age <10 <20 
Action1 1 2 
Action2 - 1 
Action3 2 - 

 
d
�$ก��m����� ���o(��m�&�1���
+�#(�������ก���

������1m��
#ก
� m�&n��+�ก�"��

�� ���o(�$%�ก�����# ก��m�
�ก�m����!�������ก���

���������m�กก��$%� 2 ���
+�# m�&�1
���
+�#�1ก����
�&�"��1�� ���o( �&���&�(���� ���o("����� ��1o+&���� ��&�+�ก��&� n������������
��++�กก�&� 1,000 ��" �� ��$%��+���ก ����&���
 10% ก���!�1m�
�o
�

������"�� 2.8 
        �����"�� 2.8 �����ก���

�����"���� ���o(�$%�ก�����# 

������������+ >1000 - 
�$%��+���ก - True 
Discount 10% X X 
Discount 0% - - 

 
2.1.4 ��q��p��#��� (Web Services) [7] 
 ��q��p��#���� � d$�mก�+$�1�	ก�# �� �d$�mก�+"��"�������&���
��&����'��e&��
����"��#��q����
ก*.1������ก�� d
��1n,ก����ก��������กd$�mก�+$�1�	ก�#� ��t ���,$m�����#
��p� (Remote Procedure Call) p'��ก��������ก���1+���ก���"���������	.�+�
��(�����ก��ก��ก
�
o�� d
�0�*�"��n,ก����$%�� ����ก��m�ก�$������ � ��กp#��q+m�� "�����m�� ����,ก(&����+��n
����ก����&��d$�mก�+ (Component) �
 t กqo
���m���r��#+ (platform) �
 t กqo
� 

��,$"�� 2.2 
m�1��+��n"�������d$�d��������$�1�0" ��&� HTTP SMTP �$%���� 

 
�,$"�� 2.2 ก��"�����(����q��p��#��� [11] 
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 �n�$���ก��+��q��p��#��� (Web Services Architecture) $�1ก��
��� 3 �&����+�,$"�� 
2.3 

���! [11] 

1) e,�������ก�� (Service provider) +�����"����ก���$�
���ก���� ������
�ก��(�������ก��
��กe,�������ก��"������ก�(��+�(���� 

2) e,�������ก�� (Service requester) �$%�e,�����(����ก����กe,�������ก��e&������"��#��q� 
m�1ก���&�(�����+��กp#��q+m�� 

3) �&��e,�
,m����ก�� (Service registry) �$%�"�������+(��+,��ก����ก
���q��p��#��� d
� e,�
������ก���1���(��+,��ก����ก
���q��p��#���+��กq�"������
ก"1����� �&��e,�������ก���1�������q�
�p��#���"������ก�� m�1���(��+,��ก����ก
���q��p��#���o$����ก�����q��p��#����
!� 

 
 

�,$"�� 2.3 �n�$���ก��+��q��p��#��� [11] 
 
$�1d���#"������
-(����q��p��#��� � � ก�����ก�
������+&o
�d
�o+&('!�ก
��1��p�r�#m��#"��

����ก����� ��1��p�r�#m��#"��+
�"�������,& �
���&����&� ���1�������� �,ก������������ก��e&��
��
ก���������p'�����m��������
������� �"��e&���,���"���q+�� �e&����q�m��������
� 

��,$"�� 
2.4 n'�m+�����ก��������ก���1�&��ก
� m�&��+��n����ก�����q��p��#��� (ก�&�����������+
����&��(���,$
"�� 2.4) �
���ก
�o
� �� �����ก��q��p��#���o+&('!�ก
��1��p�r�#m��#"������ก��� [12] 
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�,$"�� 2.4 ก������ก�����q��p��#��� [12] 

 
2.1.5 0�*���������q��p��#��� (Web Services Description Language: WSDL) [11] 
 0�*���������q��p��#��� � � 0�*���กp#��q+m��"���������
ก*.1(����q��p��#��� �$%�
��+ ���
--��� �(���ก���1��&��e,�������ก��ก
�e,�������ก�� 0�*���������q��p��#���+�(��+,�"��
����
-

���! 

1) � ����q��p��#���  
2) ก��
������ก�� (Operation) (����q��p��#��� �$%����ก��"����q��p��#����

���mก&

e,�������ก�� �� 1 ��q��p��#������+�ก��
������ก�������
� ��&� ��q��p��#����1����
������� 
(Inventory system web service) ���+�ก��
������ก�� ��&� ��q�$��+�.������ ��q����������� 
ก����
������������ �$%���� p'��e,�������ก����q��p��#��������1�	����

�����m�&�1��
!�"������ก�����q�
�p��#����&� �1���ก��
������ก���
 

3) ���
 m�1�
ก*.1(��+,�"������ �����ก
� ก����

�����กp#��q+m�����+� (XML 
schema) �$%�ก����
�
ก*.1(������+�����#m�1e��
��#(����q��p��#��� p'������$%�$�1�0"
(��+,�"��p
�p��� (Complex type) p'��$�1ก��
���(��+,������+��# (Element) 

��
���&�����+�

�
�,$"�� 2.5 ����+�����#�$%�$�1�0" discount_book_rules_ParamType p'��$�1ก��
��������+��#
� � OrderSize m�1 CustomerType m�1e��
��#(����q��p��#��� �$%�$�1�0" 
discount_book_rules_ResultType p'��$�1ก��
���(��+,������+��#� � Discount  
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�,$"�� 2.5 �
���&����กp#��q+m�����+� 

4) ����ก���&�(��+,��1��&��ก
� (Binding information) ��&� �&�e&��d$�d���� HTTP 
�$%���� 

5) "����,&(����q��p��#��� d
��1�	�$%�"����,&o��� �� �� ����� �����ก�.�"����,&����m��
�
���ก
� 

6) (��+,����#"����# (Partner) m�
��
ก*.1�f��1n'����+�
+�
��#�ก����ก
�ก��
��"�� (Conversational relationship) �1��&��ก�1���ก�������ก
���q��p��#���"�����������ก��� 
m�1�"��"����"�� (Role) (����q��p��#���"��+��&�ก�1���ก������� 
 
2.1.6 ��กp#��� (XPath) [13] 
 ��กp#����$%�0�*������# (Expression language) "�������ก��$�1+��e�m�1�(��n'�
(��+,�����ก�����กp#��q+m�� �&����ก������n'�d��
 m��"������#m�1�&�0������ก�����กp#��q+
m�� �
���&����&���ก�����กp#��q+m��

��,$"�� 2.6 n���(��������# �bookstore/book� �+��n'� 
�� �ก���� �+��# book "
!��+
"�� �$%�m"qก�,ก(��m"qก bookstore  n���(��������# 
�bookstore/book[1]� �+��n'� �� �ก�����+��# book �
�m�ก(��m"qก bookstore 
 

<schema> 
   <element name="discount_book_rules_ParamType"> 
      <complexType><sequence> 
         <element name="OrderSize" type="integer" /> 
         <element name="CustomerType" type="string" /> 
     </sequence></complexType> 
   </element> 
   <element name="discount_book_rules_ResultType"> 
      <complexType><sequence> 
            <element name="Discount" type="double" /> 
        </sequence></complexType> 
     </element> 
</schema> 
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�,$"�� 2.6 �
���&����ก�����กp#��q+m�� 

 
2.1.7 ก�1���ก���	�ก�� (Business Process) [14] 
 ก�1���ก���	�ก�� � � ก�	&+(��ก��ก��+ (Activity) "��"������&�+ก
� �� ���$���+��
�����&�� e��
��#(��ก�1���ก���	�ก������$%�(��+,� �������� ����ก���� ����������&�e,���� 
�� ��,ก��� ��&� ก�1���ก���	�ก������������
��p !������� 

��,$"�� 2.5 �$%����  

ก�1���ก���	�ก�����+�ก��ก�1"��"��m$���+�� ���o( �� �ก��	�ก��o
� 

��,$"�� 7 n�����
��
p !�������n,ก����กq�1m$��(��+,����
��p !������� m�&n��o+&n,ก����กq�1�&�(�����+�� �� ��ก��ก��!
ก�1���ก���	�ก���
���+��n$�1ก��
������ก�� (Service) �&��t p'�����ก��m�&�1�
��1
�
�e�
���ก��ก��+��ก�1���ก���	�ก�� [15] ��(���(�(��������
���! ก��ก��+�&��t ��
ก�1���ก���	�ก���1�$%���q��p��#��� 

ก�1���ก���	�ก��n,ก����������,$(��������ก��ก��+ (Activity flow) p'���1�	�
ก*.1
ก��"������&�+ก
�(��ก��ก��+ (Orchestration) "������"���� ����������q���+�$���+�� ก�1���ก��
�	�ก��p'��n,ก�������
�����������!+������
��� 2 ���� � � ���0�*�d$�mก�+"
��o$ ��&� ���� �$%���� 
�� � ���0�*������
��
���ก�1���ก���	�ก��d
��f��1 � � 0�*�����
�m�� (Business Process 
Definition Languages: BPDL) ��&� 0�*������ m�10�*���กp#��
�m�� (XML Process 
Definition Language: XPDL) �$%���� 0�*�$�1�0"��
���!�&������+���+�1
�ก��ก��ก����

ก�1���ก���	�ก��"������+�ก����
�&�ก
���q��p��#��� 

<bookstore> 
   <book> 
      <title lang="eng">Harry Potter</title> 
      <price>29.99</price> 
   </book> 
   <book> 
      <title lang="eng">Learning XML</title> 
      <price>39.95</price> 
   </book> 
</bookstore> 
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�,$"�� 2.7 ก�1���ก���	�ก������������
��p !������� [15] 

 
2.1.8 0�*������ (Business Process Execution Language: BPEL) [4] 
 0�*������ �$%�0�*������
�����+ก�1���ก���	�ก�� 0�*������"������"������	+ก��
"�����(����q��p��#����&��t "����
�&�ก
�ก�1���ก���	�ก�� �
���+���ก0�*���กp#��q+m�� 
�
ก*.1(��0�*������ � � �$%�0�*�����ก�1�������
�� (Procedural Language) �����ก
�
me�0,+������� (Flow Chart) "������"��ก����
�&��1����ก��q��p��#���o�� �+ ��o��& m�1���+�ก��
�กq��
�m$�
��� ก��"������1o$(��������� ���t ���� 

��,$"�� 2.8 
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�,$"�� 2.8 �
���&��0�*������ 
��ก�
���&��
����� �1+�ก���
��&�����+�����#��กe,�����ก����กq����
�m$�� �� request 

��ก�
!�กq����ก�����q��p��#��� getFlight m�1 getRoom ��+���

� �	
"���� ��&��
�m$�� �� 
proposition ก�
�o$�
�e,�����ก��� �1��q�o
��&���ก+	++��(��e,�����ก���������1�$%���q��p��#����
�
��'�� m�&�$%���q��p��#���"������ก��q��p��#���� ����ก��"����� 0�*������ก���
��$%�0�*�+������
�����
�����+ก�1���ก���	�ก������1o
��
�ก����
���	���ก���#ก���-& [14] 
 
2.1.9 0�*�d
�+��f��1 (Domain-specific language) [16] 
 0�*�d
�+��f��1 � � 0�*�d$�mก�+ �� �(��ก����
0�*�"��ก�1"��ก��o
� 
(Executable specification language) "���
���+������
������ �d
�+� (Domain) �f��1
��&�� ��&� 0�*�������m�� �$%���� p'����������
�
'�(��+,���ก���(��+,� �� �0�*�m�� (YACC) 
p'�����������
�m�� (Parser) �$%���� p'�����(��+ก
�0�*�d$�mก�+"
��o$ (General-purpose 
language) ��&� p��� ����� �$%���� 0�*�d
�+��f��1����$%�0�*�(�����+�� �0�*��,$0��
o
� [17] 

��ก��ก��!0�*�d
�+��f��1�
�n ��&��$%�0�*�d$�mก�+�����
�e,����(
!�$��� (End-
user programming) p'���&�����e,����"
��o$��+��n�(���d$�mก�+�&��('!� ����10�*�d
�+��f��1
p&�����+p
�p���(��$�-�� m�1m�
����)
�"#�f��1 (Terminology) "��e,�����	����� [16] 
�
���&����&�ก�����m+d���� �0�*��"����
�� (Scripting language) ��&� ก��d$�mก�+me&������
"��ก�� (Spread sheet programming) d
����0�*�m+d������กp#�p� �$%����  

<process name=�FullTravelPackage� ..> 
   <sequence> 
      <receive partner=�client� operation=�getTravelPackage� variable=�request� g/> 
         <sequence> 
            <invoke partner=�airline� operation=�getFlight� outputVariable=�flightout� /> 
            <invoke partner=�hotel� operation=�getRoom� .../> 
         </sequence> 
      <reply partner=�client� operation=�getTravelPackage� variable=�proposition� .../> 
   </sequence> 
</process> 
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2.2 � ก�����������'
(����ก��(��. � 
2.2.1 ������
� �Hybrid Web Service Composition: Business Processes Meet 

Business Rules� d
� Anis Charfi et al., 2004 [6] 
 ������
���!�������ก��m�กก��	�ก�� ��ก��ก�
�ก�1���ก���	�ก�� d
����0�*������
ก����
ก�1���ก���	�ก�� m��������
กก��(�� aspect-oriented programming m�กก��	�ก��
��ก+��$%�m����q� (Aspect)  ������
���!����"��ก���

ก�� m�1m�กก��	�ก����ก+��$%��&��t 
(Module) �� �m����q� m�1�������� ���+ ��� ����+m����q����&���!�(��ก
�ก�1���ก���	�ก���+ ��n'�
����"��������� ������
���!�$%�ก���&���
0�*������ m�&�&����&��(��ก��	�ก��e,��
����
�����
ก����

���0�*������d
���� e,�ก����
ก��'�����+����+�,� �� ���0�*���������+��� 
��ก��ก��!ก�"��o
�������+ก
������"��+���,&m��� �&����ก������
�"���������"��ก�m�&�1ก���+��n
"��������,$��q��p��#���"��"���������1o
�
����
���� 
 

 2.2.2  ������
� �Orchestrating Supply Chain Interactions Using Emerging Process 
Description Language and Business Rules� d
� Costello et al., 2004 [19] 
 ������
���!�������p�r�#m��#�
�ก���"���$%���� ���$�1+��ก� (Rule Engine) "������"��
�����+ก� p'���(������,$0�*����#��q+m�� (RML) [18] d
�p�r�#m��#�
�ก�����!�1���
�(�����+
��กp#��q+m����กe,�����ก��� ��ก�
!��1�����ก�"����+�1�+ ������� $�1�+���� ���o( m�1"�����
��+"��ก����
o�� ��&� ก������ก��q��p��#��� �$%���� ��ก��ก��!������
��
����������� ���+ ������
�
mก�o(ก� (Rule Editor) m�&��� ���+ �"���&�mก�o(ก����,$ IF-THEN p'���+ ��ก�+����+p
�p����1mก�o(
ก�o
������ก ��ก��ก��!e,��������+����+�,��ก����ก
���q+��q+m�����+�
��� (XML Schema) ก�"��o
�
��ก������
��1��,&���,$0�*����#��q+m�� m�1����"������&�+ก
���� ���$�1+��ก� o+&��+��n
"��������,$��q��p��#���o
� 
 
 2.2.3 ������
� �Web Services Based Execution of Business Rules� d
� R. 
Schmidt, 2002 [20] 

������
���!�������ก��$�1+��e�ก�1���ก���	�ก�� d
����ก��	�ก�� �&�+ก
���q��p��#��� 
������
���!�������ก�����ก�"���(������,$0�*����#��q+m��o�����&����
�
��# (Header) (��
(�����+dp� (SOAP) d
�ก��1n,ก�����+"����� ���m+&(&��ก�������t ��� ��� "�����o+&����+�
��� ���m+&(&��),��#ก���"���
�0��1$�1+��ก��������� ����
��� ��&��o�กq��+ก�o+&��+��n"�����
d
��
��������1o
� ����e,ก��
ก
���q��p��#���� ��t 
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 2.2.4 ������
� �Integration of the Decision Table Formalism with a Relational 
Database Environment� d
� J. Vanthienen et al., 1995 [9] 
 ������
���!�����������ก���กq������ก���

����� m�1ก��������(��+,� d
��������+� 
(Schema) (������� m�1���+�
+�
��#�&��t �����(��+,� ��ก��ก��!�
��������ก������� m�1
ก��������� (Verification) �����ก���

��������(��+,�
�������
��������m�� (SQL) �	
"���
������
���!���������� ���+ �d$�d�ก� (Prologa) p'���$%���� ���+ ������
������ mก�o( m�1�

ก��
�����ก���

�����
��� ������
�"�������������1���m����
��ก������
���!o$�����ก���กq�ก��	�ก��
"��o
���ก0�*�d
�+��f��1 ก&��"���1���ก�o$�����������&�o$ 

 
2.2.5 ������
� �A Domain Specific Language for Securing Distributed Systems� 

d
� H. Hamdi et al., 2007 [21] 
 ������
���!�������0�*�d
�+��f��1�� ��ก����
�d�������++
���� (Security policy) 
���1��m��ก�1��� (Distributed system) ��&� ก����������� (Authorization) ก������	+ก��
�(��n'� (Access control) �	.0�����ก�� (Quality of Service) �$%���� �d����"��ก����
��
0�*���!�(������,$(��ก�������
���!�
��
�����+o�����#p'����+��n����������+n,ก���� m�1
���+(

m��� (Conflict) (���d����o
�
��� ������
���!�����&�0�*���!��+��nm�
��d����"��
p
�p�������(�����&��('!�mก&e,���� ��&��o�กq
�0�*�d
�+��f��1(��������
���!��กm��+��� �����

������++
���� (Security) d
��f��1 d��������m�1���"�������0�*��'���+�1ก
�����
!��"&��
!� 
 

2.2.6 ������
� �MTrans,a DSL for Model Transformation� d
� M. Peltier, 2002 [22] 

 ������
���!�������0�*�d
�+��f��1�����
�m��m$���
�m�� (Model) (���,��q+m�� 
��ก�,$m����'��o$�$%��,$m����'�� ��&� m$������o
�1mก�+��กm�� (Pattern) ��'��o$�$%���ก
m����'�� �$%���� ������
���!���0�*�d�p�m�� (Object Constraint Language) [23] +������
0�*�d
�+��f��1 ������
������&�0�*�d
�+��f��1"��o
��������������,��
!� m�1m�
����,$"��
�(�����&�� ��&��o�กq��+e,���������$%�e,��(���0�*�d
�+��f��1���,$(�����+��� 

��
!�e,��������+�
� !����(��0�*�d�p�m������ �� ���(����0�*���!o
��&��('!� 



 

�����  3 
ก��  ก������� 

 
������
���������1�������
��
���ก��	�ก�� "�������ก�1���ก���	�ก��
��������ก��

�

�����m�10�*�����+ก��	�ก���� �0�*������#
�m�� (BRDL: Business Rules Definition 
Langauge) p'���$%�0�*�d
�+��f��1"��������
���!��กm��('!� ������
���!�1(�����n'�0�*���!
��&���&�t �&�0�*������#
�m�� 
���m��"��"���&���!�
ก������1�#p'��+����+�,�
���ก��	�ก�� m�&���o+&
+�"
ก*1
���ก���(���d$�mก�+ ��+��n������	�ก��o
�
����
���� ��ก�
!�ก��	�ก���1o
��
�ก��
m$������$%��"����
������� (BPEL script) d
��"����
�������"��o
��1"��������,$(����q��p��#��� 
p'����+��n"������&�+ก
�ก�1���ก���	�ก��m�1��q��p��#���� ��to
�  

3.1 ��7���(��ก81%�ก�' 

������
���!o
��
���0�*�����+ก��	�ก�� �� �0�*������#
�m��('!��� ��ก����
ก��	�ก��
m�1�����ก���

����� 0�*������#
�m���$%�0�*�d
�+��f��1�����
�ก����
ก��	�ก�� ��,&��
� !����(��0�*���กp#��q+m��p'��$�1ก��
���m"qก�&��t 0�*������#
�m��m�&�m"qก�$%� 3 ก�	&+ 
� � ก�	&+m"qกก����
(���"q����� ก�	&+m"qกก����
�p�ก��	�ก��m�1ก�	&+m"qกก����
ก��	�ก�� d
�+�
����1����


���! 

3.1.1 ก�	&+m"qกก����
(���"q����� 
ก�	&+m"qกก����
(���"q����� � � ก�	&+m"qก"��"������"��ก����
(���"q�����o
�mก& �� ���o(m�1

ก��ก�1"��"����+��n�����ก��	�ก��o
� (���"q������$%���+ ��me&�m�� (Template) (���� ���o(
m�1ก��ก�1"�� d
�ก&��"���1�����ก��	�ก������+�ก��ก����
�� ���o( m�1ก��ก�1"��o��ก&�� me&�
m���$%���+ ���
�n	
�������
������ก��	�ก�� p'��d
�$ก��"��d
�d$�mก�+�+��#�� �e,�+����+�,�
���
��q��p��#���m�1ก���(���d$�mก�+ ��กp#��q+���+�(��ก�	&+m"qกก����
(���"q�����m�
���
0��e��ก � ก�	&+m"qกก����
(���"q�����m�&��$%� 4 $�1�0" o
�mก& m"qกก����
me&�m���� ���o( 
(Condition template) m"qกก����
me&�m��ก��ก�1"��"
��o$  (Regular action template) m"qก
ก����
ก��ก��+��ก��1"�� m�1m"qกก����
ก��ก�1"��"������ก������&�� +�����1����


���!  
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3.1.1.1 m"qกก����
me&�m���� ���o(  
me&�m���� ���o( �$%��� ���o("����+��n�����ก��&��t o
� m�&�1me&�m���� ���o(�1

$�1ก��
����
�m$�$�
�m�&� (Custom variable) 

��
���&���,$"��  3.1 me&�m���� ���o( 
provinceCondition +��
�m$�� �� province �+ ��me&�m���� ���o(��!n,ก����+�(���,&ก��	�ก�� e,��������
ก����
�
�
������ก���$�����"��� (Compare operator) m�1�&����mก&�
�m$� ��&� province = 
�Phuket� �$%���� 

��m�&�1me&�m���� ���o(p'��$�1ก��
���m"qก

���! 
1) m"qก conditionTemplate �$%�m"qก"���กq�(��+,��ก����ก
�me&�m���� ���o( o
�mก& ��
� 

� ��m�1��������� p'���1�	��m��"������# id name m�1 description ��+���

� 
2) m"qก customVariables �กq�(��+,�(���
�m$�$�
�m�&�"
!��+
 p'���$%��
�m$�"��e,����

����ก����
�
�
������ก���$�����"���m�1�&����mก&�� ���o( �+ ���� �กme&�m���� ���o(��!o$���ก
�
ก��	�ก�� ����'��me&�m���� ���o(��+��n+�o
��
�m$�o
������
� d
��
�m$�"
!��+
�1�	0����

m"qก���m�1�
�m$�m�&�1�
��1�	
���m"qก customVariable 
3) m"qก customVariable �1�	(��+,��ก����ก
��
�m$�$�
�m�&�"���1ก����
�
�
������ก��

�$�����"���m�1�&�d
�e,����$�1ก��
���(��+,� 3 ��&�� o
�mก& ��
� � ��m�1$�1�0"(��+,� p'���1�	
��m��"������# id name m�1 type ��+���

� $�1�0"(��+,�(���
�m$���+��n+�o
� 4 $�1�0" 
� � ����
ก(�1 (String) ��������q+ (Integer) ������")���+ (Double) m�1�,��� (Boolean) ��
ก�.�"���&�(���
�m$��$%��&�"��m�&�������
� ��+��n���m"qก enum �� ��ก����
�&����&��
!�o
� 

4) m"qก enum �1�	�&�"���$%�o$o
�(���
�m$�$�
�m�&� n��+�m"qก enum ��m"qก 
customVariable e,������������&���กm"qก enum �"&��
!��� ��ก����
�&����mก&�
�m$�$�
�m�&� m"qก 

<conditionTemplate id="2" name="provinceCondition" description="Province in 
thailand that the employee works in"> 

<naturalLanguage>The employee works in province ?</naturalLanguage> 
<customVariables> 

<customVariable id="1" name="province" type="string" > 
<enum value="10" text="Krung Thep Maha Nakhon" /> 
<enum value="83" text="Phuket" /> 

</customVariable> 
</customVariables> 

</ conditionTemplate> 
 

 
�,$"�� 3.1 �
���&��me&�m���� ���o( 
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enum +�m��"������# value �� ���1�	�&�m�1m��"������# text �� ���1�	ก��m�
�e�(���&��
!� ��&� 


��
���&��������"��m����
�m$�$�
��$%��
���

��$�1�")o"�p'��+��&�m�&��� �'�+�m"qก enum p'��
�$%�� ���
���

�� �����e,������ �ก m��"������# text �'��$%�� ���
���

 m�&m��"������# value �$%���
�
�
���

 p'���$%��&�����"�����$�1�+���� ���o(��ก��	�ก�� 

5) m"qก naturalLanguage �1�	$�1d�����,$0�*����+���� �$%�$�1d��"�����m�
�
�� ���o(��0�*�d
�+��f��1m�1�����ก���

����� $�1d��d
�"
��o$�1$�1ก��
���(���"q����
�
�
������ก�� m�1��� ����+�����n�+ ��&� �The height is [operator] ?� �$%���� �
�
������ก�� 
(�1�	
��� �[operator]�) m�1 ��� ����+�����n�+�ก����(���ก
��
�m$�$�
�m�&�"��ก�&����(�� 3 �+ ��
ก�n,กm�
�mก&e,���� �[operator]� m�1��� ����+�����n�+�1n,กm"�"��
����
�
������ก��
�$�����"���m�1�&�(���
�m$�p'��ก����
d
�e,������+���

� 

 ��ก�.�"������'���� ���o(+��
�m$������
� ���

�(���
�
������ก��m�1��� ����+��
���n�+�1�
+�
��#ก
����

��
�m$���m"qก customVariables �
��� � ��� ����+�����n�+m�ก�1
m"��
�m$�m�ก��m"qก customVariables  ��� ����+�����n�+"������1m"��
�m$�"����� 

��,$"�� 
3.2 

 

 
�,$"�� 3.2 ���+�
+�
��#(���
�m$�"��ก����
�&�d
�e,����ก
�$�1d�����,$0�*����+���� 

 
d��������0����m"qก conditionTemplate m�
�

��,$ 3.3 

 
�,$"�� 3.3 d��������0����m"qก conditionTemplate 
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3.1.1.2 m"qกก����
me&�m��ก��ก�1"��"
��o$ (Regular action template) 
me&�m��ก��ก�1"��"
��o$ � � me&�m��"���1�	ก��ก�1"��"��o+&��&ก������ก������&�� 

�,$m��ก��ก�1"���� �ก��ก��++�ก���1�	�

�����or�#(���"q����� �+ ��ก�&��n'�me&�m��ก��
ก�1"�����
�(����! �1�+��n'�me&�m��ก��ก�1"��"
��o$

��
���&�����,$"�� 3.4 

me&�m��ก��ก�1"�� �$%�ก��ก�1"��"����+��n�����ก��&��t o
� m�&�1me&�m��ก��
ก�1"��ก����

���m"qก actionTemplate    

me&�m��ก��ก�1"��$�1ก��
���m"qก

���! 
1) m"qก actionTemplate �1�	(��+,��ก����ก
�me&�m��ก��ก�1"�� o
�mก& ��
� � ��m�1

��������� d
��1�	��m��"������# id name m�1 description ��+���

� 
2) m"qก customVariables �กq�(��+,�(���
�m$�$�
�m�&�"
!��+
 p'���$%��
�m$�"��e,����

����ก����
�&����mก&ก��ก�1"���+ ���� �กme&�m��ก��ก�1"����!o$���ก
�ก��	�ก�� ����'��me&�m��

<actionTemplate id="2" name="RecordLoanForReview" description="Record loan to 
database to wait manager"> 
      <naturalLanguage>Wait for manager approval ?</naturalLanguage> 
      <customVariables> 
        <customVariable id="1" name="catId" type="string"/> 
      </customVariables> 
      <activities> 
        <variable id="1" name="item_cost" type="int"/> 
        <invoke service="InventoryService" operation="getCostItem"  
                wsdl="InventoryService.wsdl" partnerLinkType="InventoryLinkType"> 
          <parameter customVariableId="1" toElement="parameters/catID"/> 
          <result element="parameters/return" variableId = "1"/> 
        </invoke> 
        <return> 
          <parameter variableId="1"/> 
        </return> 
      </activities> 
</ actionTemplate>  

�,$"�� 3.4 �
���&��me&�m��ก��ก�1"�� 
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ก��ก�1"����+��n+�o
��
�m$�o
������
� d
��
�m$�"
!��+
�1�	0����m"qก��!m�1�
�m$�m�&�1
�
��1�	
���m"qก customVariable 
 d��������0����m"qก actionTemplate (��me&�m��ก��ก�1"��"
��o$m�
�

��,$ 3.5  

 
�,$"�� 3.5 d��������0����m"qก actionTemplate 

 
m e& � m � � � � � � � o ( m � 1 m e& � m � � ก � � ก � 1 "� � "
! � � + 
 ก� � � � 
 0 � � � � m "q ก 

conditionTemplates m�1 actionTemplates ��+���

�

��
���&�����,$ 3.6 
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�,$"�� 3.6 �
���&��me&�m���� ���o(m�1me&�m��ก��ก�1"�� 

 
3.1.1.3 m"qกก����
ก��ก��+��ก��ก�1"�� 
��ก"��ก�&���
�(��"��m����&���ก��ก��"��$�1ก��
���ก��ก��+�&��t p'��"������$%����

�

��ก�����&������� ก��ก��+"
!��+
��,&0����m"qก activities ก��ก��+��������
���!+� 2 $�1�0" 
o
�mก& ก��� ��&�ก�
�o$�
������ก���

�����p'��ก����

���m"qก return m�1ก������ก�����q�
�p��#���p'��ก����

���m"qก invoke ��ก��ก��!0����m"qก activities ��+��n+�m"qก variable p'��
"������"���$%��
�m$��f��1"�� (Local variable) 0����m"qก activities ก��ก��+��ก��ก�1"��
$�1ก��
���m"qก

���! 

1) m"qก activities �$%�m"qก"������	ก��ก��+"
!��+
(��ก��ก�1"��o�� m"qก"���1
ก�&���&�o$�����$%�m"qก"����,&0����m"qก��! 

2) m"qก variable "������"���$%��
�m$��f��1"��0����m"qก activities m"qก 
invoke ��+��n����n'��� ������&�(���
�m$��$%�����+�����#(����q��p��#��� �� ��$%��
�m$��กq�
e��
��#��ก��q��p��#��� m"qก variable $�1ก��
���m��"������# id name type �1�	o�
� � ��m�1
$�1�0"�
�m$� (String Integer Double �� � Boolean) ��+���

� n������ก���1�	�&�����+���
���ก
��
�m$�"��d
��1�	�&���m��"������# value 

��
���&�����,$"�� 3.7 

<variable id="1" name="item_id " type="string" value=�ABC123�/> 
<variable id="2" name=" item_cost" type="double"/>  

�,$"�� 3.7 �
���&��m"qก variable 
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3) m"qก invoke "������"������ก��q��p��#��� $�1ก��
���m��"������# service 
wsdl operation m�1 partnerLinkType p'���$%�(��+,�"������$%��&�ก������ก�����q��p��#��� m"qก 
invoke +�m"qก parameter m�1m"qก result "������"���1�	����+�����#m�1e��
��#(����q��p��#���
��+���

� 

��
���&�����,$"�� 3.8 

4) m"qก parameter ก����
����+�����#(����q��p��#���"������กd
�m"qก invoke 
����+�����#�����1�	�
�m$�"���1�&��$%�����+�����# d
�����$%��
�m$�$�
�m�&�(��ก��ก�1"�� 
(�1�	
���m��"������# customVariableId) �� ��$%��
�m$��f��1"��(��m"qก activities (�1�	
���
m��"������# variableId) ��ก��ก��!����+�����#�����1�	m��"������# toElement �� ��ก����
�&��&�
(���
�m$��1ก����
���ก
� element �
(������+�����#(����q��p��#��� ก���1�	�&���m��"��
����#��!��������#��กp#��� (XPath expression) 

5) m"qก result ก����
�&�e��
��#"��o
���ก��q��p��#����1���+��กq����
�m$�
�f��1"���
��
 p'��e��
��#"�� �กq���+��n���o$�����ก��ก��+�&�o$o
� m"qก��!+�m��"������# 
variableId �1�	�
�m$��f��1"��"������ก���กq�e��
��# m�1m��"������# element �� ���1�	�&��1
�� �ก element  �
(��e��
��#d
���������#��กp#��� 

6) m"qก return "������"��ก����
�&��1� ��&�(���
�m$��
ก�
�o$�
�ก��	�ก��"��
����กก��ก�1"�� 0����m"qก$�1ก��
���m"qก parameter p'���1�	�
�m$�"������ก��� � n������ก��
� ��&��
�m$��f��1"��"��d
��1�	m��"������# variableId m�1n������ก��� ��&��
�m$�$�
�m�&�"��
d
��1�	m��"������# customVariableId 

��
���&�����,$"�� 3.9 

 
�,$"�� 3.8 �
���&��m"qก invoke 

 

<return> 
          <parameter variableId="3"/> 
          <parameter customVariableId="1"/> 
</return>  

�,$"�� 3.9 �
���&��m"qก return 
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<action id="3" name="Subruleset" subruleset="true" description="Call other ruleset"> 
      <naturalLanguage>Call sub table</naturalLanguage> 
</action> 

 
 

�,$"�� 3.10 me&�m��ก��ก�1"�������
�����ก������&�� 
 

3.1.1.4 m"qกก����
me&�m��ก��ก�1"�������
�����ก������&�� 
��+"��ก�&��o�����&��"�*��"���ก����(����&������ก���

�������+��n����ก���������&��

p'���$%������ก���

������ ��o
� ��������
���!�&��ก��ก�1"��(��ก��	�ก����+��n����ก������&��
d
��� �กme&�m��ก��ก�1"�������
�����ก������&�� 

��,$"�� 3.10 

me&�m��ก��ก�1"�����
��!ก����

���m"qก action ��&��
���ก
�me&�m��ก��ก�1"��"
��o$ 
m�&����ก����
m��"������# subruleset �$%� true m�1m"qก�,ก+������m"qก naturalLanguage 
�"&��
!� o+&+��
�m$�$�
�m�&�m�&��&���
 �+ ��me&�m����!n,ก�� �ก�(���,&ก��	�ก�� e,���������1�	�����
ก���

�����"������ก������ก m�1����+�����#(�������ก���

������
!�  

 
3.1.2 ก�	&+m"qกก����
�p�ก��	�ก�� 
ก�	&+m"qกก����
�p�ก��	�ก��"������"��ก����
�p�ก��	�ก�� $�1ก��
���m"qก"�����ก����


�p�ก��	�ก�� ก��	�ก�� �� ���o(m�1ก��ก�1"����ก��
!� 

��
���&��

��
���&�����,$"�� 3.11 ��กp#
��q+���+�(��ก�	&+m"qกก����
�p�ก��	�ก��m�
���0��e��ก � ก�	&+m"qกก����
�p�ก��	�ก��
$�1ก��
���m"qก

���! 

3.1.2.1 m"qก ruleset � � �p�ก��	�ก��p'��$�1ก��
���ก��	�ก��"���ก����(���ก
� m�&�1ก�
ก����

���m"qก rule m"qก ruleset +�m��"������# name �1�	� ���p�ก��	�ก���� ������ก��
�

����� m��"������# loop ก����
�&�����p�ก��	�ก��"�����m����p!���� �o+& d
�+�m��"������# 
loopFix ก����
�&����������(��ก����p!���&��$%�m���������������
� (m��"������# 
loopCount ก����
���������) �� ��$%�m��ก����

����� ���o(p'���1�	��m"qก loopConditions 

3.1.2.2 m"qก loopConditions "������"���กq��� ���o("
!��+
(��ก����p!�� p'��m�&�1
�� ���o(ก����

���m"qก�
�
������ก��  

3.1.2.3 m"qก�
�
������ก�� �1�	�&�m�1�
�
������ก���$�����"��� "��e,����ก����
mก&�
�
m$���'���
�(���� ���o(p'��+� 7 $�1�0" o
�mก& lessThan lessThanEqualTo moreThan 
moreThanEqualTo equals notEquals m�1 between $�1�0"(��m"qก�
�
������ก��('!���,&ก
�
�
�
������ก���$�����"���"��e,����ก����
 ��&� n��e,����ก����
�
�
������ก���$�����"����$%� �more 
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than or equal to� m"qก�
�
������ก���1�$%�$�1�0" moreThanEqualTo �$%���� m"qก�
�

������ก��$�1ก��
���m��"������#

���! 

1) m��"������# paramId �$%�m��"������#"������n'�����+�����#(�������ก��
�

����� ��ก�.�"������+�����#n,ก����$%��� ���o( 

 

<ruleset name="discount_book_rules"   loop="True" loopCount="7" 
loopFix="False" > 
   <loopConditions operation="and"> 
     <lessThanEqualTo id="5" order="6" paramId="4" leftId="4" rightId="7"   
excludeLeft="False" excludeRight="False" /> 
   </loopConditions>       
   
   <group id="1" name="A" description="for customer A" /> 
   <group g />    
   
  <rule id="1" name="rule_1" groupId="1" default="False" order="1" > 
      <conditions>g</conditions> 
      <actions>g</actions> 
   </rule> 
   <rule>g</rule> 
   <returnVariables> 
      <returnVariable id="4" name="discount" type="double" /> 
      <returnVariable g /> 
   </returnVariables> 
   <customDtParamters> 
      <customDtParamter id="1" name="product_category" type="string" /> 
      <customDtParamter .../> 
   </customDtParamters> 
</ruleset> 
  

�,$"�� 3.11 �
���&��or�#�p�ก��	�ก�� 
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2) m��"������# returnVariableId �$%�m��"������#"������n'��
�m$�e��
��#(��
�����ก���

����� ��ก�.�"���
�m$�e��
��#n,ก����$%��� ���o( n��+�m��"������#��!m����1o+&+�        
m��"������# paramId ��"�����(��+กq��&��
���ก
� 

3) m��"������# rightId � � �&�"���1�	d
�e,���� ��&� 781 2.5 �bookstore� true 
�$%���� $�1�0"(���&�('!���,&$�1�0"(��+,�(���
�m$� 

4) m��"������# leftId d
�"
��o$m��"������#��!�1+��&��
���ก
�m��"������# 
paramId �� � returnVariableId m�&n���
�m$��$%�(��+,�$�1�0"�
���(m�1m"qก�
�
������ก���$%� 
between m��"������# leftId �1�$%��&�
���p���(���
�
������ก���$�����"���(�� between ��&� 
n��e,����ก����
�� ���o(
��� param_1 �$%� between 10 and 25  �&� leftId �1�$%� 10 m�1�&� 
rightId �1�$%� 25 

5) m��"������# excludeLeft m�1 excludeRight �����ก�.�"��m"qก�
�

������ก���$%� between �1�	�&��&�"��(��
���p���m�1
���(��(�� between �1n,ก��+��
�� ���o(
����� �o+& ��+���

� n��m��"������# +��&��$%� True �+��n'� o+&��+ m�&n���$%� False 
�+��n'� ��+ ��&� n��ก����
�� ���o(
��� param_1 �$%� between 10 and 25 m�1m��"������# 
excludeLeft �$%� True m�1m��"������# excludeRight �$%� False �+ ��m$��m"qก�
�
������ก��
��ก+��$%��� ���o(�1�+��n'�  10 < OrderSize And OrderSize <= 25 

3.1.2.4 m"qก group m"�ก�	&+(��ก��	�ก�� +�('!��

ก�	&+ก��	�ก��0�����p�ก��	�ก�� 
3.1.2.5 m"qก returnVariables �กq�����+�����#"��e,���������('!����"
!��+
(�������ก��

�

����� m�&�1����+�����#ก����

���m"qก returnVariable 
3.1.2.6 m"qก returnVariable "������"���$%��
�m$�e��
��#(�������ก���

����� p'��

���+�����m"qกo
� +�m��"������# id name type ก����
��
� � �� m�1$�1�0"(��+,� 
3.1.2.7 m"qก customDtParamters �กq�����+�����#"��e,���������('!����"
!��+
(�������

ก���

����� m�&�1����+�����#ก����

���m"qก customDtParamter 
3.1.2.8 m"qก customDtParamter "������"���$%�����+�����#"��e,���������('!����(��

�����ก���

����� p'�����+�����m"qกo
� +�m��"������# id name type ก����
��
� � �� m�1
$�1�0"(��+,� 

3.1.2.9 m"qก rule � � ก��	�ก��m�&�1ก� 0����$�1ก��
����� ���o(m�1ก��ก�1"�� p'��
"
!��+
��,&0����m"qก conditions m�1 actions ��+���

� "
!��� ���o(m�1ก��ก�1"���$%���+ ��
ก�.��
���&�� (Instance) (��me&�m���� ���o(m�1ก��ก�1"��"���1�	��or�#(���"q����� 

d��������0����m"qก ruleset (��me&�m��ก��ก�1"��"
��o$m�
�

��,$ 3.12 
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�,$"�� 3.12 d��������0����m"qก ruleset (��me&�m��ก��ก�1"��"
��o$ 

 
3.1.2.10 m"qก conditions �$%�m"qก"���กq��� ���o("
!��+
(��ก��	�ก�� 1 ก� m�1�$%�m"qก

�,ก(��m"qก rule 0����m"qก conditions +�m"qก condition ����m"qก 

��
���&�����,$"�� 3.13 
d
�"
��o$�� ���o(��ก��	�ก�����
������ก��m��
# (And) �� ����# (Or) ก
���&��o�กqo
� m�&��
������
���!�� ���o("
!��+
��m�&�1ก��	�ก������m��
#�� ����#ก
���&���
��&����'���"&��
!� p'��
ก����

���m"qก�
�
������ก�����ก1 (Logical operator) 

3.1.2.11 m"qก�
�
������ก�����ก1 � � m"qก"��ก����
ก��
������ก�����ก1 (m��
#�� �
���#) �1��&���� ���o("
!��+
����'��ก� m"qก��!+� 2 $�1�0" � � m"qก and m�1 m"qก or n���� ���o(
"
!��+
m��
#ก
�m"qก�
�
������ก�����ก1�1�$%�m"qก and n�����#ก
��1�$%�m"qก or m"qก��!�$%�
m"qก�,ก(��m"qก conditions 0����m"qก$�1ก��
���m"qก condition p'��m"��� ���o(m�1�กq��&�"��
�ก����(���ก
��� ���o("��ก����
d
�e,���� 
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3.1.2.12 m"qก condition �$%�m"qก"���กq��&�(���
�m$�$�
�m�&�m�1�
�
������ก��
�$�����"��� (Comparison operator) ��&� �+�กก�&��"&�ก
� 25� �$%���� p'��e,��������ก����
 
(Assign) �&�(���
�m$� (��&� �25�) m�1�
�
������ก���$�����"��� (��&� �+�กก�&��"&�ก
��) 
�
ก*.1(���&��
�m$�('!���,&ก
�me&�m���� ���o("���� ���o(��!����n'���m��"������# conditionFact-
Id  "
!��&�m�1�
�
������ก��ก����

���m"qก�
�
������ก�� (Operator tag)  

3.1.2.13 m"qก�
�
������ก�� �1�	�&�m�1�
�
������ก���$�����"��� "��e,����ก����
mก&�
�
m$���'���
�(���� ���o(p'��+� 7 $�1�0" o
�mก& lessThan lessThanEqualTo moreThan 
moreThanEqualTo equals notEquals m�1 between $�1�0"(��m"qก�
�
������ก��('!���,&ก
�
�
�
������ก���$�����"���"��e,����ก����
 ��&� n��e,����ก����
�
�
������ก���$�����"����$%� �more 
than or equal to� m"qก�
�
������ก���1�$%�$�1�0" moreThanEqualTo �$%���� m"qก�
�

������ก��$�1ก��
���m��"������#

���! 

1) m��"������# variableId �$%�m��"������#"������n'� id (���
�m$�"��m"qก�
�

������ก���1�	�&� 

2) m��"������# rightId � � �&�"���1�	d
�e,���� ��&� 781 2.5 �bookstore� true �$%�
��� $�1�0"(���&�('!���,&$�1�0"(��+,�(���
�m$� 

3) m��"������# leftId d
�"
��o$m��"������#��!�1+��&��
���ก
�m��"������# 
variableId m�&n���
�m$��$%�(��+,��
���(m�1m"qก�
�
������ก���$%� between m��"������# leftId 
�1�$%��&�
���p���(���
�
������ก���$�����"��� between ��&� n��e,����ก����
�&�(���
�m$� 
OrderSize �$%� between 10 and 25  �&� leftId �1�$%� 10 m�1�&� rightId �1�$%� 25 

 <conditions> 
      <and> 
        <condition id="1" order="2" conditionFactId="2"> 
          <lessThan variableId="1" leftId="1" rightId="43" /> 
        </condition> 
        <condition id="3" order="3" conditionFactId="3"> 
          <between variableId="1" leftId="5.25" rightId="54" excludeLeft="False" 
excludeRight="True" /> 
        </condition> 
      </and> 
</conditions> 

 
�,$"�� 3.13 �
���&��m"qก conditions 
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4) m��"������# excludeLeft m�1 excludeRight �����ก�.�"��m"qก�
�
������ก��
�$%� between �1�	�&��&�"��(��
���p���m�1
���(��(�� between �1n,ก��+���� ���o(
���
�� �o+& ��+���

� n��m��"������# +��&��$%� True �+��n'� o+&��+ m�&n���$%� False �+��n'� ��+ 
��&� n��ก����
�&�(���
�m$� OrderSize �$%� between 10 and 25 m�1m��"������# 
excludeLeft �$%� True m�1m��"������# excludeRight �$%� False �+ ��m$�m"qก�
�
������ก��
��ก+��$%��� ���o(�1�+��n'� 10 < OrderSize And OrderSize <= 25 

d��������0����m"qก conditions m�
�

��,$ 3.14 

 
�,$"�� 3.14 d��������0����m"qก conditions 

 
3.1.2.14 m"qก actions �$%�m"qก"���กq�ก��ก�1"��"
!��+
(��ก��	�ก�� 1 ก� m�1�$%�m"qก

�,ก(��m"qก rule 0����m"qก actions +�m"qก action ����m"qก p'��m�&�1m"qก�กq��&�"���ก����(���ก
�
ก��ก�1"��p'��ก����
d
�e,���� 

��
���&��
����&�� 

3.1.2.15 m"qก action �$%�m"qก"���กq��&�(���
�m$�$�
�m�&�(��ก��ก�1"�� 

�o
�ก�&����
�&��or�#(���"q������&�me&�m��ก��ก�1"���1+��
�m$�$�
�m�&�"��e,��������ก����
�&� m��"������# 
actionFactId �1�	me&�m��ก��ก�1"��"���$%�m��(��ก��ก�1"����! m�&�1�&�"���&���!ก����

���m"qก 
variableValue 

3.1.2.16 m"qก variableValue "������"��ก����
�&�(���
�m$�$�
�m�&�(��ก��ก�1"�� +�
m��"������# id �� ���1�	�&�ก����
�&�(���
�m$��
(��me&�m��ก��ก�1"����or�#(���"q����� 

�
�
���&���,$"�� 3.15 m"qก��!��+��nก����
�&�o
� 3 m�� � �  
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1) ก����
�$%��&���"�� ��&� 25 �Bookstore� true �$%���� ก��ก����
"��d
�
�1�	�&���m��"������# value  

2) ก����
d
��������n'��&�(������+�����#(�������ก���

����� n���$%�
����+�����#��ก�
�m$�$�
�m�&�(���� ���o( ก����
d
��1�	 id (���� ���o(m�1�
�m$�
���m�
�"������# conditionFactId m�1 customVariableId ��+���

� n������+�����#�$%�m��ก����

d
�e,����ก����

���m��"������# dtParameterId 

3) ก����
d
��������n'��
�m$�e��
��#(�������ก���

����� ก����
d
��1�	 
id (��
���m��"������# dtParameterId 

3.1.2.17 m"qก assign "������"��ก����
�&��1���e��
��#"��o
���กก��ก�1"��+�ก����

���ก
�e��
��#�
��
(�������ก���

����� p'��m"qก assign ���o+&+�o
� ('!���,&�&�e,��������ก�����
e��
��#(��ก��ก�1"��+������ �o+& m��"������# actionResultId � � id (��e��
��#��กก��
ก�1"�� m��"������# returnVariableId � � id e��
��#�����ก���

�����p'���&��&�ก�
�o$�
��,ก(&��
"������ก��������ก���

��������,$��q��p��#��� 

or�#�p�ก��	�ก��$�1ก��
���ก��	�ก������t ก��	�ก��"���
+�
��#ก
� m�&�1ก��	�ก��
$�1ก��
����� ���o(m�1ก��ก�1"�� p'��+���กme&�m���� ���o(m�1me&�m��ก��ก�1"����or�#
(���"q����� 

d��������0����m"qก actions m�
�

��,$ 3.16 
 
 

 
�,$"�� 3.15 �
���&��m"qก variableValue 0����m"qก action 
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�,$"�� 3.16 d��������0����m"qก actions 

 
3.1.3 ก�	&+m"qกก����
ก��	�ก�� 
ก�	&+m"qกก����
ก��	�ก��"������"���กq�(��+,��p�ก��	�ก��"
!��+
 ��+"
!�(��+,��ก����ก
�

or�#(���"q�����"������n'�d
��p�ก��	�ก�� or�#�p�ก��	�ก��m�1ก��m�&��+�
�+,&�p�ก��	�ก�� 

�
�
���&�����,$"�� 3.17 ��กp#��q+���+�(��ก�	&+m"qก��!m�
���0��e��ก � ก�	&+m"qกก����
ก�
�	�ก��$�1ก��
���m"qก

���! 

1) m"qก businessRules �$%�m"qก��ก(��or�# �กq�(��+,�"
!��+
(���1��ก��	�ก�� ��&� 
�p�ก��	�ก�� �+�
�+,& m�1or�#(���"q����� �$%���� 

2) m"qก category m"��+�
�+,&(���p�ก��	�ก��d
���'��m"qกm"���'���+�
�+,& +�m�
�"������# name m�1 description �1�	� ��m�1�����������+���

� 

3) m"qก facts m"�or�#(���"q�������'��or�# p'�����1�����+�o
�����or�# ��&��o�กq��+
��'���p�ก��	�ก����+��n����n'�or�#(���"q�����o
��������'��or�#�
!� +�m��"������# name m�1 
location �1�	� ��m�1� ��or�#��+���

� 

 
�,$"�� 3.17 �
���&��or�#ก��	�ก�� 
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4) m"qก rs m"���'���p�ก��	�ก�� m��"������# location �1�	� ��or�#"���กq��p�ก��	�ก�� m�
�"������# bpel �1�	� ��or�#�����p'��m$��+���ก�p�ก��	�ก����! ��ก��ก�
!��
��1�	�+�
�+,&m�1
or�#(���"q�����"��������p�ก��	�ก��
���m��"������# categoryId m�1 factsId ��+���

� 

d��������0����m"qก businessRules m�
�

��,$ 3.18 
 

 

�,$"�� 3.18 d��������0����m"qก businessRules 

 

3.2 �$��!�(ก������� 
�� �����e,������+��n�(����ก��	�ก��"��m�
�o
� ������
���!��กm��0�*������#
�m���� ��

m�
�ก��	�ก�����,$(��0�*����+���� (Natural Language) p'���ก�������ก
�0�*�+�	*�#"
��o$ 
d
�e,���������ก��	�ก��e&����� ���+ ����.���ก�.#ก��	�ก�� (Rule Editor) p'�������ก���� !����
(��(���"q�������or�#(���"q����� (Predefined Facts file) or�#��!ก����
�� ���o(m�1ก��ก�1"��"�����
��ก�o
� ��ก�
!�ก��1n,ก�กq���or�#ก��	�ก�� (Business Rules file) m�1or�#�p�ก��	�ก�� 
(Ruleset file) m�1n,กm$���$%�or�#�������"���"���	
 "
!�or�#(���"q����� or�#ก��	�ก�� m�1or�#
�p�ก��	�ก��ก����

���0�*������#
�m�� �1��ก���
���ก��	�ก��$�1ก��
��� 8 �&������
- 


��,$"�� 3.19 +�����1����


���! 
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�,$"�� 3.19 ���#$�1ก��(���1�������
�ก���
���ก��	�ก�� 

3.2.1 ��� ���+ ����.���ก�.#ก��	�ก�� (Rule Editor) 
��� ���+ ����.���ก�.#ก��	�ก���$%���q�m��������
� (Web Application) �����
����

�
ก������1�#����� �� mก�o(m�1�

ก��ก��	�ก����+"
!��� ���o(m�1ก��ก�1"�� ��� ���+ ���!�
�
��+��n����������ก���

�������ก�� ���o("��e,����ก����
 

��,$"�� 3.20 ��ก��ก��!�
���+��n
����������+ก��ก�+(�������o
� ��� ���+ ���!�1�&��(��+,��ก����ก
��� ���o(m�1ก��ก�1"����ก
or�#(���"q�����m�1m�
�ก��	�ก�����,$0�*����+������ �����e,������+��nmก�o(ก��	�ก��m�&�1ก� 


��,$"�� 3.21 ����1����
ก�������� ���+ ����.���ก�.#ก��	�ก����������0��e��ก � 

 

 
�,$"�� 3.20 ��� ���+ ����.���ก�.#ก��	�ก��m�
������ก���

����� 
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�,$"�� 3.21 ��� ���+ ����.���ก�.#ก��	�ก�� 

 
3.2.2 �
������ก��	�ก�� (Business Rules Genenerator) 
�+ ��e,���������ก��	�ก����ก��� ���+ ����.���ก�.#ก��	�ก��m��� �
������ก��	�ก���1�
�"'ก

ก��	�ก��"
!��+
����or�#�p�ก��	�ก��m�1�
�"'ก(��+,��ก����ก
��p�ก��	�ก���
!� ��&� � �� � ��or�#
�p�ก��	�ก�� ��������� �$%���� ����or�#ก��	�ก���� ���กq�(��+,��ก����ก
�ก��	�ก���
!�o�� �+ ��e,����
����ก��
,ก� �� �mก�o(ก���0����
� �
������ก��	�ก���1�&��(��+,�ก��	�ก����กor�#���&���! +�
m�
�mก&e,��������� ���+ ����.���ก�.#ก��	�ก�� ����1����
�ก����ก
�or�#�p�ก��	�ก��m�1or�#ก�
�	�ก���1ก�&����0����
� 

 
3.2.3 �
�m$������� (Bpel Transformer) 
�
�m$�������"������"���
�(��+,�ก��	�ก����ก�
������ก��	�ก�� �� �����+�m$���$%�or�#��

��� �+ ��e,����������� �mก�o(ก��	�ก����ก��� ���+ ����.���ก�.#ก��	�ก�� ��� ���+ ����.���ก�.#
ก��	�ก���1�&�(��+,�ก��	�ก��"��n,กmก�o(+��
��
������ก��	�ก�� �	
"����
������ก��	�ก���1�&�(��+,�
ก��	�ก������
�m$������� �� ��������� �mก�o(or�#�����(��ก��	�ก���
!� ����1����
ก��m$���1
ก�&��n'����&��or�#����� 

 
3.2.4 or�#(���"q����� (Predefined Facts file) 
or�#(���"q����� � � or�#��กp#��q+m��"���1�	(���"q�����o
�mก& �� ���o(m�1ก��ก�1"��"��

��+��n�����ก��	�ก��o
� d
��1�	
���0�*������#
�m��กก�	&+m"qกก����
(���"q�����p'��ก�&����
�
�(��"��m��� or�#(���"q������$%���+ ��me&�m�� (Template) (���� ���o(m�1ก��ก�1"�� d
�
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ก&��"���1�����ก��	�ก���
!�����+�ก��ก����
�� ���o( m�1ก��ก�1"����or�#��!o��ก&�� me&�m���$%�
��+ ���
�n	
�������
������ก��	�ก�� p'��d
�$ก��"��d
�d$�mก�+�+��#�� �e,�+����+�,�
�����q�
�p��#���m�1ก���(���d$�mก�+ �+ ���� ���o(m�
��&�e,���� �1m�
����,$$�1d��0�*����+����
�� �����e,�����(�����&�� �
���&��

��,$"�� 3.22 �$%��
���&��me&�m���� ���o( "��ก����
�� ���o(
�ก����ก
��
���

"���,ก����"����� +��
�m$�"���ก����(���� � ��
��
���

 m�1+�$�1d��0�*����+����
� � �The province is [operator]  ?� or�#(���"q�����$�1ก��
��� 2 �&�� o
�mก& 

3.2.4.1 me&�m���� ���o( 
me&�m���� ���o(�$%��� ���o("����+��n�����ก��&��t o
� d
���or�#(���"q�������'��

��+��n+�me&�m���� ���o(o
������
� m�&�1me&�m���� ���o(�1$�1ก��
����
�m$�$�
�m�&� 
(Custom variable) ��&� me&�m���� ���o( provinceCondition +��
�m$�� �� province �+ ��me&�
m���� ���o(��!n,ก����+�(���,&ก��	�ก�� e,��������ก����
�
�
������ก���$�����"��� (Compare 
operator) m�1�&����mก&�
�m$� ��&� province = �Phuket� �$%���� ��ก��ก��!me&�m���
�+�
0�*����+���� (Natural language) p'��m�
��� ���o(mก&e,�������,$$�1d��0�*��
�ก�* 

3.2.4.2 me&�m��ก��ก�1"�� 
me&�m��ก��ก�1"�� �$%�ก��ก�1"��"����+��n�����ก��&��t o
� d
���or�#(���"q�����

��'����+��n+�me&�m��ก��ก�1"��o
������
� +��
�m$�$�
�m�&�"��e,� �������ก����
m�1

 
�,$"�� 3.22 �
���&��me&�m���� ���o(��or�#(���"q����� 
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0�*����+������&��
���ก
�me&�m���� ���o( me&�m��ก��ก�1"��+� 2 $�1�0" � � me&�m��ก��
ก�1"��"
��o$ m�1me&�m��ก��ก�1"�������
�����ก������&�� 

1) me&�m��ก��ก�1"��"
��o$ � � me&�m��"���1�	ก��ก�1"��"��o+&��&ก������ก
������&�� �,$m��ก��ก�1"���� �ก��ก��++�ก���1�	�

�����or�#(���"q����� ก��ก�1"��
$�1ก��
���ก��ก��+�&��t p'��"������$%����

���ก�����&������� ก��ก��+��������
���!+� 2 
$�1�0" o
�mก& ก��� ��&�ก�
�o$�
������ก���

����� m�1ก������ก�����q��p��#��� d
�ก��ก��+
��+��n����&�(���
�m$�$�
�m�&�"��e,����ก����
 +��$%�����+�����#(��ก������ก��q��p��#��� �� �
� ��&�ก�
�o$�
������ก���

�����o
� 

2) me&�m��ก��ก�1"�������
�����ก������&�� me&�m��ก��ก�1"�����
��!o+&+�
�
�m$�$�
�m�&�m�&��&���
 �+ ��me&�m����!n,ก�� �ก�(���,&ก��	�ก�� e,���������1�	�����ก���

�����
"������ก������ก m�1����+�����#(�������ก���

������
!� 
 

3.2.5 or�#�p�ก��	�ก�� (Ruleset file) 
or�#�p�ก��	�ก���$%�or�#��กp#��q+m��"���กq�ก��	�ก�����,$0�*������#
�m�� ก�	&+m"qก

ก����
�p�ก��	�ก��p'��ก�&�����
�(��"��m��� �+ ��e,����������� �mก�o(ก��	�ก����ก��� ���+ �
���.���ก�.#ก��	�ก�� ก��	�ก���1n,ก�
�"'ก��or�#��! d
���'��or�#�1�กq���'���p�ก��	�ก����ก
��'�������ก���

����� �� ���'��or�#�&���'�������ก���

������
����� 

��
���&��

��
���&����
�,$"�� 3.23 �����ก���

������ �� �discount_book_rules� $�1ก��
���ก��&��t ��&� ก� 
�rule_1� �$%����  

 

 

 
�,$"�� 3.23 �
���&��or�#�p�ก��	�ก��(�������ก���

����� 
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3.2.6 or�#ก��	�ก�� (Business Rules file) 
or�#ก��	�ก���$%�or�#��กp#��q+m��"���(���
���0�*������#
�m�� ก�	&+m"qกก����
ก�

�	�ก��p'��ก�&�����
�(��"��m��� "������"���กq�(��+,��p�ก��	�ก��"
!��+
 ��+"
!�(��+,��ก����ก
�or�#
(���"q�����"������n'�d
��p�ก��	�ก�� m�1ก��m�&��+�
�+,&�p�ก��	�ก�� ��ก�
�(��"��m����1��q�o
�
�&�m�&�1or�#�p�ก��	�ก��� ���'���p�ก��	�ก���� ���'�������ก���

����� m�&���1��ก���
���
ก��	�ก�� ���+�+�กก�&���'������� 

��
!��'�����+�ก���กq�(��+,�m�1���+�
+�
��#(��"	ก�����o�� 
�� ��ก���

ก�������ก���

����� p'��(��+,�"���&��กq���or�#ก��	�ก����!�
�����  

 
3.2.7 or�#�����m�1or�#��������q��p��#��� 
�+ ��ก��	�ก����ก��� ���+ ����.���ก�.#ก��	�ก��n,ก�
�"����or�#�p�ก��	�ก��m��� �
�

m$��������1���(��+,�ก��	�ก��"��o
��
���ก�
������ก��	�ก��+������or�#����� d
���'��or�#�����
กq� ���'���p�ก��	�ก���� ���'�������ก���

����� or�#�����"��o
��+ ���&��d
���� ���$�1+��e���
��� (BPEL engine) ��+��n"��������,$��q��p��#���"��������ก��ก��	�ก�� ������
���!����ก��q�
�p��#�����กor�#�����"��+���ก�����ก���

������&���q��p��#���ก��	�ก�� 

��&��o�กq��+ก��"��or�#������1"��������,$��q��p��#���o
��
!� ����+�or�#��������q�
�p��#��� (WSDL) p'���(���
���0�*���������q��p��#��� or�#��!�1�	����1����
m�1"����,&(����q�
�p��#��� e,�����ก�����q��p��#��������&��(��+,���กor�#��!ก&��"���1����ก�����q��p��#���o
� 

��
!��� �����
�����ก���

�������+��n"��������,$��q��p��#���"����+��n������ก��o
��+�,�.# �'�����+� 2 
or�#"������
- � � or�#�����m�1or�#��������q��p��#��� 

3.2.7.1 or�#��������q��p��#��� 
or�#��������q��p��#����&������
-��or�#��������q��p��#��� � � $�1�0"(��+,�(��

����+�����#m�1e��
��#(����q��p��#��� p'��ก����
���&����กp#��q+m�����+� 

�"��o
�ก�&�����"
"��m����&������ก���

������1+�����+�����#m�1�
�m$�e��
��#(�������ก���

����� "
!����
�&���1n,กm$���$%�$�1�0"(��+,������
�����+�����#m�1e��
��#(����q��p��#�����+���

� ��&� 
n�������ก���

������������&�(��&�+�����+�����# timeOfArriVal m�1 product_category "
!�
����
�m$��1n,ก�1�	�������+��#���&��(��$�1�0"(��+,�(������+�����#��q��p��#��� d
�
$�1�0"(��+,�(������+�����#��q��p��#��� � � Standard_Shipment_Rate_ParamType m�1
$�1�0"(��+,�(��e��
��#��q��p��#��� � � tandard_Shipment_Rate_ResultType p'��+������+��# 
price_per_shipment price_per_item m�1 price_per_weight "��+���กe��
��#(�������ก��
�

����� 

��
���&����กp#��q+m�����+����,$"�� 3.24 
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�&��(��+,�� ����or�# ��&� � ����q��p��#��� ก��
������ �$%���� �1n,ก������ ��m�1��
�(��
�����ก���

����� "����,&(����q��p��#���ก����
�$%� localhost m�1ก����
������d$�d���� HTTP 

��ก���
��&�(��+,�  
3.2.7.2 or�#����� 
or�#�����$�1ก��
���(�����+ If-Then p'��m�&�1(�����+m"�ก��	�ก����'��ก� �� ���o(

��,&���&��m"qก condition m�1ก��ก�1"����,&���&��m"qก sequence 

��
���&�����,$"�� 3.25 ก��
�����or�#�����+�����1����


���! 

1) ����+�����#m�1e��
��#(����q��p��#���ก��	�ก�� 
�+ ��or�#�����n,ก�����('!��1$�1ก�)�
�m$�����
��� ������
��&�����+�����#��กe,�����ก��� 

m�1�กq�e��
��#"���1�&�� �ก�
�o$ d
�$�1�0"(��+,�(��"
!��,&�$%�o$��+"�����������
�(��or�#
��������q��p��#���ก&������ 

2) ก��"�����m����p!��(���p�ก��	�ก�� 
�+ ���p�ก��	�ก��m$���$%�or�#������1+�����
�� while ����"
!��p�ก��	�ก���
!�o�� ���&��

�� ���o((��ก����p!��('!���,&ก
��
ก*.1ก��ก����
��� 

���! 

<schema> 
     <element name="Standard_Shipment_Rate_ParamType"> 
        <complexType><sequence> 
            <element name=" timeOfArrival" type="integer" /> 
            <element name="product_category" type="string" /> 
          </sequence></complexType> 
      </element> 
      <element name="Standard_Shipment_Rate_ResultType"> 
        <complexType><sequence> 
            <element name="price_per_shipment" type="double" /> 
            <element name="price_per_item" type="double" /> 

<element name="price_per_weight" type="double" /> 
          </sequence></complexType> 
      </element> 
</schema>  

�,$"�� 3.24 �
���&����กp#��q+m�����+���or�#��������q��p��#�����ก�����ก���

����� 
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• �1�	���������m������
� +�ก��������
�m$������
��
���� ��&� �
�m$� 
countLoop m�1ก����
�&�����+���(���
�m$��"&�ก
���������� �+ ���p�ก��	�ก��$�1+��e���� 
1 ��� �'����&��
�m$��� 1 �����
��� ���o((�� while ก����
�$%� countLoop > 0 ������"&��
!�
�p�ก��	�ก���1"�����m����p!���"&�ก
����������"��ก����
 

��
���&���������,$"�� 3.26 

• ก����

����� ���o(d
�����
�m$�e��
��#(�������ก���

����� ก��m$���$%�
0�*������"��d
� ����������#�,�����ก�
�m$�e��
��#"���� ���o(����n'� ��&� �� ���o(����+�����# 
param_1 �
�
������ก���$�����"��� � � less than or equal to m�1�&�� � 7 

��
!������#�,��� 
� � param_1 <= 7  

3) ก��m$���� ���o(��or�#�p�ก��	�ก���$%�0�*������ 
�+ ������������#�,������"	ก�� ���o(m��� ��������#�,������&��
!�+��� ��+
����
�
������ก��

���ก1 (m��
#�� ����#) ��ก�
!�����
�m$�$�
�m�&���กme&�m���� ���o( m�1�&�m�1�
�
������ก��
�$�����"���"��e,����ก����
o��+�����������#�,��� ��&� �
�m$�$�
�m�&�� �� OrderSize �
�
������ก��
�$�����"��� � � less than m�1�&�� � 25 

��
!������#�,��� � � OrderSize < 25 �+ �������
�����#�,������"	ก�� ���o(m��� ��������#�,������&��
!�+��� ��+
����
�
������ก�����ก1 "
!���!n��
ก��	�ก��ก����
����� ���o("
!��+
m��
#ก
�กq�� ��+
��� and n��ก��	�ก��ก����
����� ���o("
!��+


<process name="discount_book_rules_1" > 
    <if name="rule_1"> 
      <condition>�����������ก
���
����</condition> 
      <sequence>ก��ก��������ก
���
����</sequence> 
      <elseif> 
        <condition>�����������ก
������</condition> 
        <sequence>ก��ก��������ก
������</sequence> 
      </elseif> 
      <elseif>g</elseif> 
      <else>g</else> 
    </if> 
</process> 

 
�,$"�� 3.25 �
���&��or�#�����"��$�1ก��
���(�����+ If-Then  
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���#ก
�กq�� ��+
��� or ��&� OrderSize < 25 or CustomerType ==�libray� or 
IsPremiumCustomer== true �$%���� 

4) ก��m$��ก��ก�1"����กor�#�p�ก��	�ก���$%�0�*������ 
ก��m$��ก��ก�1"��(��ก��	�ก����'����or�#�p�ก��	�ก���$%�0�*������ �����
�ก��

ก�1"��"
��o$ ("��o+&��&ก������ก������&��) "��d
�ก���&���&�(���
�m$�$�
�m�&�(��ก��ก�1"��"��
ก����
��or�#�p�ก��	�ก�� m�1me&�m��ก��ก�1"��(��ก��ก�1"���
!� ��ก�
!�$�1ก�)�
�m$���
or�#������� ���กq��&����&��
!� ก���1����&��
�m$�o$���"���1o�('!���,&ก
�ก��ก��+"��ก����
��me&�
m��ก��ก�1"�� ���

�(��ก��ก�1"����or�#�����('!�ก
����

�(��ก��ก�1"��"��ก����
��or�#�p�
ก��	�ก�� 

�"�����ก�&�����
�(��or�#(���"q������&�ก��ก��++� 2 $�1�0" � � ก��� ��&�ก�
�o$�
�ก�

<assign name="Assign_Loop_Count_19"> 
   <copy> 
      <from>7</from> 
      <to>$count</to> 
   </copy> 
</assign> 
<while> 
   <condition>$count > 0</condition> 
   <sequence> 
      <if> g</if> 
      <assign name="Decrease_Loop_Count_20"> 
         <copy> 
            <from>$count - 1</from> 
            <to>$count</to> 
         </copy> 
      </assign> 
   </sequence> 
</while> 
 

 
�,$"�� 3.26 �
���&��or�#�����"��$%�ก��"�����m����p!�� 
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�	�ก��"������กก��ก�1"���
!� m�1ก������ก�����q��p��#��� ก��m$��ก��ก��+���&��
!��$%�0�*������
+�����1����


���! 

• ก��� ��&�ก�
�o$�
�ก��	�ก�� 
ก���$�����ก��ก��+ก��� ��&������,&���,$0�*������ "��d
�$�1ก�)�
�m$��
������m�1

����&�"������ก��� ��กq�o�����
�m$��
�������
!� n����ก��	�ก��ก����
����&�"��� ���กก��ก�1"���
!�
n,กก����
���mก&e��
��#(�������ก���

����� �1"��ก���������&���ก�
�m$��
�������
!��,&����
�+��#(��e��
��#(����q��p��#���ก��	�ก��  

• ก������ก�����q��p��#��� 
ก���$�����ก��ก��+ก������ก�����q��p��#��������,&���,$0�*������ "��d
��������
������ก

��q��p��#���p'����,&m�����0�*������ ��ก�
!�ก����
����+�����#m�1ก���กq�e��
��#(����q�
�p��#����
!���+"��ก����
��ก��ก��+ 

��
���&�����,$ 3.27 

��ก�
���&��m"qก assign m�ก�$%�ก�� ก����
�&��������+�����#(����q��p��#��� ��ก�
!�
����ก��q��p��#���
���m"qก invoke d
��1�	m��"������#"������$%� ��&� � �� operation (����q��p��#��� 
� ���
�m$�����+�����# (m��"������# inputVariable) m�1� ���
�m$�"���กq�e��
��# (m��"������# 
outputVariable) m"qก assign �	
"�������&�e��
��#��ก��q��p��#����กq�o�����
�m$� �� �����o$���
��ก��ก��+� ���&�o$ 

• ก������ก���������&�� 
�����ก���

�����m�&�1�����"��������,$��q��p��#��� 

��
!�ก������ก���������&���'�

�$%�ก������ก�����q��p��#����
���'�� �+ ��m$��ก��ก�1"��"������ก���������&���$%�0�*������ �'����
����
������ก��q��p��#�����&��
���ก
�"��ก�&�����
�(��ก&������ ก��ก����
����+�����#m�1ก��
�

ก��e��
��#(����q��p��#���������&�� �$%�o$��+"��ก����
��or�#�p�ก��	�ก�� 
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<assign name="Assign_webservice_parameter"> 
   <copy> 
      <from>$DtOperationIn.DtParam/wage-per-month</from> 
      <to>$calWebserviceIn.parameters/wagePerMonth</to> 
   </copy> 
   <copy> 
      <from>$DtOperationIn.DtParam/ unworkableDays</from> 
      <to>$calWebserviceIn.parameters/unworkableDay</to> 
   </copy> 
</assign> 
<invoke name="calCompensationFeeForUnworkable2" 
operation="calCompensationFeeForUnworkable" 
partnerLink="CalWebServiceLinkTypePL" portType="CalWebService" 
inputVariable="calWebserviceIn" outputVariable="calWebserviceOut" /> 
<assign name="Assign_result_from_webservice"> 
   <copy> 
      <from>$calWebserviceOut.parameters/return</from> 
      <to>$temp_result_webservice</to> 
   </copy> 
</assign> 

 
�,$"�� 3.27 �
���&��or�#�����"��+�����ก�����q��p��#��� 
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3.3 ก��  ก���ก��������� ����� 
�1��"���
���$�1ก��
���ก��"�������+me�0���,���� 

��,$"�� 3.28 �1��+�

���+��+��n��+�,����

���! 
3.3.1 ก���

$�1�0"�p�ก��	�ก��  (Manage ruleset category) e,������+��nm�&�

$�1�0"(���p�ก��	�ก���$%��+�
�+,&o
� ��&� �+�
�d����
���ก��(�� �+�
�d����
���
"�
���ก�+�	*�# �$%���� 

3.3.2 ก���

ก���p�ก��	�ก�� (Manage ruleset) e,������+��n
,����� mก�o(m�1���p�
ก��	�ก�� ก��������p�ก��	�ก��+�(
!����

�me�0��ก��ก��+(���,$"�� 3.29 

 

 
�,$"�� 3.28 me�0���,����m�
�ก��"�����(���1�� 

  
��ก�,$"�� 3.29 ก��"���������+��กe,������ �ก$�1�0"�p�ก��	�ก�� (Ruleset category) 

��ก�
!� ������p�ก��	�ก�� d
�ก����
� ��m�1��������� �&�+�ก����
����+�����#m�1e��
��#
(���p�ก��	�ก�� n������ก������p�ก��	�ก��"�����m����p!�� �1����ก����
����p�ก��	�ก��
"�����m����p!������+ก
��� ���o((��ก����p!�� �+ ��ก����
�	.�+�
��(���p�ก��	�ก��m��� กq"��
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ก�������ก��	�ก�� �	
"����p�ก��	�ก��m�1ก��	�ก���1�
�"'ก��or�#�p�ก��	�ก�� m�1n,กm$���$%�
or�#�����  

 
�,$"�� 3.29 me�0��ก��ก��+ก��������p�ก��	�ก�� 
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3.3.3 ก���

ก��ก��	�ก��
������ ���+ ����.���ก�.#ก��	�ก�� (Manage rule with 
Rule Editor) e,������+��n����� 
, mก�o(m�1��ก��	�ก��
������ ���+ ����.���ก�.#ก��	�ก�� ก��
�����ก��	�ก��+� 2 ���� � � ก�������ก��	�ก��m��$ก�� m�1ก�������ก��	�ก����ก�� ���o("��ก����
  

3.3.3.1 ก�������ก��	�ก��m��$ก�� (Create rules normally) �$%�ก�������ก�
�	�ก��"��1ก� d
�e,�����1������� ���o(m�1ก��ก�1"����m�&�1ก�
����
���� +�(
!����

�me�0��
ก��ก��+(���,$"�� 3.30 

 
�,$"�� 3.30 me�0��ก��ก��+ก�������ก��	�ก�� 

 
 ��ก�,$"�� 3.30 ก�������ก��	�ก��"��d
��1�	� ��ก�m�1ก�	&+ ��ก�
!�������� ���o(m�1ก��
ก�1"�� ก��������� ���o(m�1ก��ก�1"���$%�

�me�0��ก��ก��+(���,$"�� 3.31 m�1 3.32 
��+���

�  
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�,$"�� 3.31 me�0��ก��ก��+ก��������� ���o(��ก��	�ก�� 

 

 
�,$"�� 3.32 me�0��ก��ก��+ก�������ก��ก�1"����ก��	�ก�� 
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 ��ก�,$"�� 3.31 �+ ��e,��������+�� ���o(��ก��	�ก���1������ �กme&�m���� ���o( (Condition 
template) ��กor�#(���"q����� ��ก�
!�ก����
�
�
������ก���$�����"��� ��&� +�กก�&� ����ก�&� 
�$%���� m�1�
�m$�"���ก����(���ก
��� ���o(�
!� ����1����
�ก����ก
�ก��ก����
�� ���o(�1ก�&����
�"�&�o$ 

��ก�,$"�� 3.32 �+ ��e,��������+ก��ก�1"����ก��	�ก���1������ �กme&�m��ก��ก�1"�� 
(Action template) ��กor�#(���"q����� n��ก��ก�1"���
!��$%�ก������ก����p�ก��	�ก��� ���� �
�����ก���

������ �� �1�����1�	� ���p�ก��	�ก���
!�m�1��������� ��ก�
!�ก����
�&�(��
����+�����#m�1e��
��#(���p�ก��	�ก��"������ก n��ก��ก�1"���$%�ก��ก�1"��"
��o$ ก����
�&�(��
����+�����#m�1e��
��#(��ก��ก�1"���
!� ����1����
�ก����ก
�ก��ก����
ก��ก�1"���1ก�&����
�"�&�o$ 

3.3.3.2 ก�������ก��	�ก����ก�� ���o("��ก����
 (Generate rules from 
conditions) e,������+��n�����ก��	�ก����ก�� ���o("��ก����
o
� d
�e,������ �ก�� ���o(��กme&�m��
�� ���o( m�1ก����
�
�
������ก���$�����"���m�1�&�����+���(���
�m$�$�
�m�&� �+ ��e,������ �ก
�� ���o(���m��� ��� ���+ ����.���ก�.#ก��	�ก���1�����ก��	�ก��"
!��+
��ก"	กก�.�"���$%�o$o
�
(���&�����+���(���
�m$�$�
�m�&� ��&� �� ���o($�1�0"�,ก���+��&�����+���"��e,����ก����
 � � �$%�
�+���ก�� �o+&�$%��+���ก m�1�� ���o(������ก���&�������+��&�����+��� � � 2 �
��� �+�กก�&� 2 �
� 

e,������+��n�� �ก"���1�������� ���o("���ก�
���&�� +������ก��	�ก����ก"	กก�.�"���$%�o$o
�
(���� ���o(���&��
!� �+ �������ก��	�ก����ก�� ���o("��ก�&���1o
�ก��	�ก��"
!��+
 16 ก� �� � 2N 
d
� N �������&�����+���(���� ���o("
!��+
 ��"����!�&�����+���(���� ���o(m�ก +� 2 �&� � � �$%�
�+���ก�� �o+&�$%��+���ก m�1�&�����+���(���� ���o("�����+� 2 �&���&�ก
� � � 2 �
��� �+�กก�&� 2 
�
� 

��
!��'�+��������&�����+���(���� ���o("
!��+
�"&�ก
� 2+2 = 4 

��
!��1+�ก��	�ก��"
!��+
"��
�$%�o$o
�� � 24 = 16 ก� p'��m�&�1ก��1+��� ���o(m���&��t m�ก�&��ก
�  

�����"�� 3.1 m�
�"	กก�"���$%�o$o
� ��� ����+�� �X� �+��n'� ก�+��� ���o(�
!� 
��� ����+�� �-� �+��n'� ก�o+&+��� ���o(�
!� ��&� ก�"�� 7 +��� ���o( � � �,ก����$%��+���กm�1����
��ก���&������� 2 �
� ก�"�� 10 +��� ���o(� � �,ก���o+&�$%��+���ก m�1������ก���&�������+�กก�&� 
2 �
� ก�"�� 12 +��� ���o(�,ก����$%��+���ก �$%���� ����1����
ก�������� ���+ ��� �������ก��	�ก��
��ก�� ���o("��ก����
m�
���0��e��ก � ���� 116 

ก��	�ก��"
!��+
"�������('!�+�m�&�� ���o(�"&��
!� e,������+��n����+ก��ก�1"�� �� ���ก�
�	�ก��"��o+&����$%�0����
�o
� 

�me�0��ก��ก��+�,$ 3.33 
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�����"�� 3.1 ก��	�ก��"���������ก�� ���o("��ก����
d
�e,���� 
��T� �5� ก8 

�Uก�.�����
���-�ก 

�Uก�.�5�V����
���-�ก 

�V�����.� 2 �
� �V�����.���กก�V� 
2 �
� 

1 X X X X 
2 - X X X 
3 X - X X 
4 X X - X 
5 X X X - 
6 X X - - 
7 X - X - 
8 X - - X 
9 - X X - 
10 - X - X 
11 - - X X 
12 X - - - 
13 - X - - 
14 - - X - 
15 - - - X 
16 - - - - 
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�,$"�� 3.33 me�0��ก��ก��+ก�������ก��	�ก����ก�� ���o("��ก����
 

 
3.3.4 ก��
,�p�ก��	�ก�����,$�����ก���

����� (View ruleset with decision table) 

e,������+��n
,m�1�������ก��	�ก�� d
�m�
��p�ก��	�ก�����,$�����ก���

����� 
3.3.5 ก��m�&��p�ก��	�ก�� (Split ruleset) ��ก�.�"��ก��	�ก�����p�ก��	�ก������++�ก('!�

m�1���+�ก��	�ก��"��o+&�
+�
��#ก
�ก��	�ก��� �� e,������+��nm�กก��	�ก�����&��
!�o$�$%���ก�p�ก�
�	�ก����'��o
� 

3.3.6 ก������������+ก��ก�+ (Check rule ambiguous) e,������+��n�������
���+ก��ก�+(�������ก���

�����o
��&� +�ก��	�ก���
"��+��� ���o(��� ��+ก
��� �o+& 

3.3.7 ก���

ก�	&+ก��	�ก�� (Manage rule group) e,������+��nm�&�ก�	&+ก��	�ก��
0���������ก���

�����o
� m�1��+��n�� �ก
,ก��	�ก���f��1���ก�	&+o
� ��&� �����ก��
�

�����"��ก����
ก��	�ก����('!������
 �� ���m�&�ก�	&+�$%� ก�	&+e,������� ก�	&+e,��

ก�� ก�	&+
��
ก���"
��o$ �$%����  
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3.4 �W�������� 
�1��"����กm��m�&�������ก�$%� 3 m�qก�ก� o
�mก& 

• m�qก�ก� Presentation $�1ก��
������������
�m�
��&����
�&�e,���� (User 
Interface) m�1��q�����&��t 

• m�qก�ก� Business Logic $�1ก��
�������"���กq�(��+,��p�ก��	�ก��m�1(��+,�� ��t 
"���ก����(������1��ก���
���ก��	�ก�� 

• m�qก�ก� Data Access $�1ก��
�������"��"������"������� mก�o(m�1�
�"'ก(��+,���ก
������m�qก�ก� Business Logic ��or�#��กp#��q+m�� 

���+�
+�
��#(��"
!� 3 m�qก�ก� m�
�

��,$"�� 3.34 
 

 
�,$"�� 3.34 ���+�
+�
��#(��m�qก�ก�(������ 

���+�
+�
��#(������0����m�qก�ก� Business Logic ��+��nm�
�o
�

��,$"�� 3.36 
p'������1����
m�
���0��e��ก ก m�1����1����
(������0����m�qก�ก� Data Access 
��+��nm�
�o
�

��,$"�� 3.35 p'������1����
m�
���0��e��ก (  



                                                                                                                                                                
                                                                                                                                                                

 

 

57 

 

 

�,$"�� 3.35 ���+�
+�
��#m�1�	.�+�
��(��������m�qก�ก� Data Access 
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�,$"�� 3.36 ���+�
+�
��#m�1�	.�+�
��(��������m�qก�ก� Business Logic 

 



 

�����  4 
ก���
X�����ก���+� � 

 �"��!�1ก�&��n'�ก���
����1��m�1ก��"
��� ������
���!�กก�.�)'ก*�"���ก����(���ก
�
ก�1���ก���	�ก��m�1ก��	�ก��+� 2 ก�.� �� ��"
���ก��"�����(���1��ก���
���ก��	�ก��"��
�����('!� ��+"
!�"
���or�#�����e��
��#"��o
���ก�����ก���

������&�"�����n,ก����m�1
��+��n"������&�+ก
�ก�1���ก���	�ก��� ��t o
� 

4.1 ก���
X�� 

4.1.1 ��� ���+ �m�1�0��m�
���+��ก���
��� 
�1��"���
�����������
���!���d$�mก�+�������,
�d�
�"��q� 2005 �$%���� ���+ ���ก��

�
��� d
����0�*�p����#$ (C#) �1��"�������('!�"������$%���q�m��������
� "��"���������� ���
���ก����q�����"��#��q����r��#�+�
��p��#��� (Internet Information Services) 

�me�0��
�����
�+�"#���,$"�� 4.1 

 
�,$"�� 4.1 me�0��
������+�"# 

4.2 ก�Y��+� ���� 1 : ก�������Y�����+��� 

ก�.�)'ก*�m�ก�ก����(���ก
�ก�1���ก���	�ก�� m�1ก��	�ก��(���&���&�����"
m"� ��
ก�.�)'ก*���!+�ก�1���ก���	�ก��"�������.������������"
m"�+�ก"���	
"���$%�o$o
�"�������&�����
�,ก���� 1 �� m�1+������ก���

�����"���ก����(���ก
�ก�1���ก���	�ก�� 3 �����$�1ก��
��� 
�����ก���

��������&�����(
!���������
� �����ก���

����������.�&�"
m"�ก�.��,ก����o+&
��+��n"�����o
� m�1�����ก���

����������.�&�"
m"�"
!��+
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4.2.1 �
ก*.1����"
m"� 
����"
m"�� � ����"���,ก����o
��
���กก��"	�����"
m"��� �������� ��ก�.�"���,ก����

$�1���
������� ���q�$��� �� ������ �����กก��"����� [24] $�1ก��
��� 
1) �&��
ก*������� o+&�ก�� 30,000 ��"�&�ก����q�$�����'����
!� 
2) �&�r���r,�+��n0����ก��"����� ��ก�.�"���,ก���� 

• �,-������
��1����&�� 

• �,-�����+��n0����ก��"�����(����
��1 

• "	���0�� 
�&��o+&�ก�� 20,000 ��" 

3) �&�"��)� �&���$%����������� 100 �"&�(���
����,��	
(���&�����(
!���������
� 
4) �&�"
m"� �$%�ก���&��"
m"��$%�����
 �����mก&�,ก���� p'��('!���,&ก
�

�
ก*.1(��ก��$�1��0
� ����"
m"�"��o
��
��1m�ก�&��ก
�o$��+�
���(��m�&�1�
ก*.1(��
ก��$�1��0
� �$%�ก�.�t o$

���! 

• ก�.��,ก����o+&��+��n"�����o
� n��"�����o+&o
��ก�� 3 �
� �&�������1 
60 (���&���������
 ��  

• ก�.��,-������
��1����&��(���&��ก�� �&����+$�1�0"(����
��1"��
�,-���� ���
��������1 60 (���&���������
 �� o+&�ก�� 10 $3 ��&� �,-����m(���'��(����&�� 10 $3 
�,-����(���'��(����&�� 6 $3 8 �
 �� �$%���� 

• ก�.�"	���0�� �&�����
��������1 60 (���&���������
 �� 15 $3 

• ก�.������ ��,-��� �&�����
��������1 60 (���&���������
 �� 8 $3 

4.2.2 ก�1���ก���	�ก�� 
��ก�.�"
�����!o
������ก�1���ก���	�ก��"�������.������������"
m"� "��+�ก"���	
"��

�$%�o$o
�"�������&�����ก
��,ก���� ��ก�.��,ก����$�1���	�
�����	��ก��"����� 1 ��
!� d
���
��ก
����"
m"�"	ก$�1�0""��ก�&�����
�(���
ก*.1����"
m"� o
�mก& �&��
ก*������� �&�r���r, �&�
"��)�m�1�&�"
m"� ก�1���ก���	�ก���$%�

��,$"�� 4.2 ������n

o$ ก�1���ก���	�ก��"�������('!�
�(���
���0�*������m�1"��������,$��q��p��#�����&��
���ก
������ก���

����� $�1ก��
���
(
!���� 

���! 
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�,$"�� 4.2 ก�1���ก���	�ก�������.������������"
m"� 
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1) ก�1���ก���	�ก���
�����+�����#��กe,�����กp'��$�1ก��
��� �0��(���,ก���� 
(��������� �� �"	��0�� �$%����) �
���

"��"����� �&����� ��&������"��o
��
��&����� (��&� o
��&�����
�$%�����
� �� �����
��d+� �$%����) ��
��1"���,-���� �������
�"��"�����o+&o
� 

2) ����ก�����q��p��#����� �����&���������
 �� �����
!��,ก��
!����o
��
��&������$%�
����
��� �����
��d+� m�&��ก�������.�&�"
m"��
!���
�����(���&���������
 �� 

��
!��'�
�������&���������
 �� d
�����ก�����q��p��#����� �������.���&��
!� 

3) �����.���&��
ก*�������+�ก"���	
"����������&�� � � 30,000 ��" 
4) ��������&��,ก��������������� ��,-����� �o+& 
5) n���,ก��������������� ��,-��� �1"��ก�����&�m��(
!����� p'��('!���,&ก
��
���

"���,ก����

"����� ก�������.�&����!+��
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�� ������ก���

�����o
� d
��1ก�&��n'��
�(�������ก���
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6) �����.�&�"��)� � � 100 �"&�(���&�m��(
!���������
� 
7) n���,ก����o+&����������� ��,-��� m�&�,-������
��1����&�� �,-�����+��n0����

ก��"�����(����
��1�� �"	���0�� �����.�&�r���r,�+��n0�� p'���"&�ก
� 20,000 ��" 
8) �+ �������.�&�"��)��� ��&�r���r,�+��n0��m��� �����.���&�"
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4.2.3 �����ก���
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2) �����ก���

����������.�&�"
m"�ก�.��,ก����o+&��+��n"�����o
� 
�����ก���

�������!�����.�� ����"
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�
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�,$"�� 4.6 �����ก���
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�� ���o(������� � � �������
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� p'���� ���o(��!+��
�m$�$�
�m�&���'���
� � � 

unworkableDays �$%�(��+,�$�1�0"��������q+ 
��ก����� ��ก�m�กn���,ก����"�����o+&o
��ก�� 3 �
� �1����กก��ก�1"�� �Calculating 

unworkable-days compenstation fee� p'���$%�ก��ก�1"��m�ก������� +�0�*����+���� � � 
�The employee has wage ? bath per month and can't work ? days.� ก��ก�1"����!+��
�m$�
$�
�m�&� 2 �
� � � �&���������
 �� m�1�������
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� �
�m$�m�กe,����ก����
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m$� unworkableDays p'��+���ก�� ���o(�
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ก��ก�1"����!p'��ก����
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�
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�m$�$�
�m�&�"��ก�&��o$m��� ��q��p��#����1� ��&�"
m"�ก�
�+� m�1ก��
ก�1"���1����&�� �ก�
�o$�
������ก���

����� ��+��กp#��q+m�����,$"�� 4.8  
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3) �����ก���

����������.�&�"
m"�"
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m"� "�������&���$%�����
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�,ก����o+&��+��n"�����o
� ��������� �,-��� "	���0�� �� ��,-������
��1����&�� 
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�,$"�� 4.8 me&�m��ก��ก�1"��ก�������.�&�"
m"���ก�������
�"��o+&��+��n"�����o
� 
 

��ก�����ก���

��������,$+� 2 �� ���o( � � �� ���o(�0��(���,ก����"���$%����	�������
�&���&��
�����&� ��������� "	���0�� �$%���� m�1�� ���o(��
��1"���,-����  

�����
�ก��ก�1"���
!� +� 2 ก��ก�1"�� � �  

<actionTemplate id="14" name="Calculating  unworkable-days compenstation fee"  
            description="Calculating compenstation fee for unworkable days."> 
      <naturalLanguage>The employee has wage ? bath per month and can't work ? 
days.</naturalLanguage> 
      <customVariables> 
        <customVariable id="1" name="wagePerMonth" type="double"/> 
        <customVariable id="2" name="unworkableDays" type="int"/> 
      </customVariables> 
      <activities> 
        <variable id="3" name="compensationFee" type="double"/> 
        <invoke service="CalWebServiceService" 
operation="calCompensationFeeForUnworkable"  
                wsdl="CalWebServiceService.wsdl" 
partnerLinkType="CalWebServiceLinkType"> 
          <parameter customVariableId="1" toElement="parameters/wagePerMonth"/> 
          <parameter customVariableId="2" toElement="parameters/unworkableDay"/> 
          <result element="parameters/return" variableId = "3"/> 
        </invoke> 
        <return> 
          <parameter variableId="3"/> 
        </return> 
      </activities> 
</ actionTemplate > 
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• ก��ก�1"�������.�&�"
m"���ก���+�,-����n��� o
�mก& ��������� �,-��� "	���
0�� m�1�,-������
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 �� ������$3m�1�
 ��"������
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��,$"�� 4.9 
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(��ก��ก�1"�������.�&�"
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��������&�����(
!���������
� �� �����
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��,$ 4.11 ก�1���ก���	�ก�������.����"
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�,$"�� 4.11 ก������ก��������ก���

�����(��ก�1���ก���	�ก�������.����"
m"�m�1

ก�1���ก���	�ก�������.�&����o�+"
m"� 

4.2.5 ก��"
������+n,ก���� 
 ก��"
������+n,ก�����$%�ก��"
����&���q��p��#�����ก�����ก���

����� m�1

ก�1���ก���	�ก��"�����o
�n,ก������ �o+& ก��"
������d$�mก�+ NetBeans IDE 6.1 ก��
"
���"��d
������(�����+dp� (SOAP message) �� ������ก���m�1�&�����+�����#�����q��p��#��� 
��ก�
!�����e��
��#"��o
���ก��q��p��#��� �&�n,ก������+"��ก����
�������ก���

�����m�1
ก�1���ก���	�ก���� �o+&  

1) �����ก���

��������&�����(
!���������
� 
 �����ก���

�������!+�����+�����# � � ��
��
���

"������ก��"����&�����(
!����� 

�

�
���&��(�����+dp�

��,$"�� 4.12 

 

�,$"�� 4.12 �
���&��(�����+dp�(������+�����#(�������ก���

��������&�����(
!���������
� 

<Envelope> 
  <Body> 
    <Mininum_wage_policy_30ParamType> 
      <Province_Condition_province>21</Province_Condition_province> 
    </Mininum_wage_policy_30ParamType> 
  </Body> 
</Envelope> 
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��ก�,$"�� 4.12 �
���&���&���
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���
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���

�1���) �$%�����+�����# e��
��#"��o
�� � 
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�(�����+dp����,$"�� 4.13 p'���$%���+"��ก����
�������ก���

����� 

 

�,$"�� 4.13 �
���&��(�����+dp�(��e��
��#(�������ก���

��������&�����(
!���������
� 

2) �����ก���

����������.�&�"
m"�ก�.��,ก����o+&��+��n"�����o
� 
 ����������ก���

�������!+�����+�����#o
�mก& �������
�"��o+&��+��n"�����o
�m�1

�&������&��
 �� 

�(�����+dp����,$"�� 4.14 

 

�,$"�� 4.14 �
���&��(�����+dp�(������+�����#(�������ก���

����������.�&�"
m"�ก�.�
�,ก����o+&��+��n"�����o
� 

��ก�
���&�����,$ 4.14 �������
�� � 10 m�1�&������&��
 ��� � 20000 e��
��#� ��&�
"
m"���ก�
�"��o+&��+��0"�����o
� ก�����&�"
m"�+��,�� � � (�&���������
 �� / 26)*������

<Envelope> 
  <Body> 
     <Unworkable-day_compensation_fee_calculation_32ParamType> 
        <Unworkable_days_Condition_unworkableDays>10 
        </Unworkable_days_Condition_unworkableDays> 
        <wage-per-month>20000</wage-per-month> 
     </Unworkable-day_compensation_fee_calculation_32ParamType> 
  </Body> 
</Envelope> 

<Envelope> 
  <Body> 
    <Mininum_wage_policy_30ResultType> 
      <Mininum_wage_per_day>173.0</Mininum_wage_per_day> 
    </Mininum_wage_policy_30ResultType> 
  </Body> 
</Envelope> 
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!���ก����+�����#"���&�o$�����&���&�"
m"��"&�ก
� 4615.38 ��+e��
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�,$"�� 4.15 �
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 �����ก���

�������!+�����+�����#o
�mก& �0��(���,ก���� ��
��1"���,-���� �������
�"��
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�m�1�&������&��
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�,$"�� 4.16 �
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m"�"
!��+
 

<Envelope> 
<Body> 

     <Compensation_fee_calculation_rules_31ParamType> 
         <Status_of_Employee_Condition_status>Lost some organs       
         </Status_of_Employee_Condition_status> 
         <Lost_some_organs_lostOrgans>One arm 
          </Lost_some_organs_lostOrgans> 
          <wage_per_month>20000</wage_per_month> 
          <Unworkable_day_amount>10</Unworkable_day_amount> 

    </Compensation_fee_calculation_rules_31ParamType> 
  </Body> 
</Envelope> 

<Envelope> 
  <Body> 
    <Unworkable-day_compensation_fee_calculation_32ResultType> 
      <compensation>4615.38</compensation> 
    </Unworkable-day_compensation_fee_calculation_32ResultType> 
  </Body> 
</Envelope> 



                                                                                                                                                                
                                                                                                                                                                

 

 

72 

 

 ��ก�
���&���0��(���,ก����� � �,-������
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 ���1
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 �� �
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��#
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4) ก�1���ก���	�ก�� 
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�
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��1"���,-���� �������
�"��o+&��+��n"�����o
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��,$"�� 4.18 

��ก�
���&���0��(���,ก����� � �,-������
��1 ��
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���
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��&������"��o
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m(���'��(��� �������
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e��
��#� � e���+(���&�"
m"���กก���,-������
��1 �&�"
m"���กก��"�����o+&o
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�&��
ก*�������m�1�&�r���r,�+��n0����ก��"����� p'���"&�ก
� 
1440000+4615.38+30000+20000 = 1494615.38 

�e��
��#(�����+dp����,$"�� 4.19 

<Envelope> 
  <Body> 
    <Compensation_fee_calculation_rules_31ResultType> 
        <permanent-lost_compensation_fee>1440000.0 
        </permanent-lost_compensation_fee> 
        <unworkable_compensation_fee>4615.38 
        </unworkable_compensation_fee> 
    </Compensation_fee_calculation_rules_31ResultType> 
  </Body> 
</Envelope> 
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�,$"�� 4.18 �
���&��(�����+dp�(������+�����#(��ก�1���ก���	�ก��������������������
"
m"� 

 

 

�,$"�� 4.19 �
���&��(�����+dp�(��e��
��#(��ก�1���ก���	�ก��������������������"
m"� 

 

 

 

<Envelope> 
  <Body> 
    <CalculatingPossibleMaxCompensationOperationResponse> 
        <compensationFee>1494615.38</compensationFee> 
    </CalculatingPossibleMaxCompensationOperationResponse> 
  </Body> 
</Envelope> 

<Envelope> 
<Body> 
     <CalculatingPossibleMaxCompensationOperation> 
        <employeeStatus>Lost some organs</employeeStatus> 
        <province>21</province> 
        <wage>20000</wage> 
        <wageTimeUnit>month</wageTimeUnit> 
        <lostOrgan>One arm</lostOrgan> 
        <unworkable_days>10</unworkable_days> 
    </CalculatingPossibleMaxCompensationOperation> 

  </Body> 
</Envelope> 
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4.3 ก�Y��+� ���� 2 : ก���
��[T0 ����.�WV����\�5[�& 

ก�.�"
���"�� 2 �ก����(���ก
�ก�1���ก���	�ก�� m�1ก��	�ก��(��ก���
��p !�������e&��
��q�op�# +�ก�1���ก���	�ก�������
�ก���
��p !������� m�1+������ก���

�����"���ก����(�����
ก 2 
�����$�1ก��
��� �����ก���

�����ก����
�&��&������� m�1�����ก���

�����ก����

�$��#�p��#�&���
m�1(��mn+  

4.3.1 ก�1���ก���	�ก�� 
ก�1���ก���	�ก����ก�.�"
�����!�ก����(���ก
�ก���
��p !�������e&����q�op�# �� ��������

��+ �&�(��&� �$��#�p��#�&���
m�1(��mn+ 

��,$"�� 4.20 ก�1���ก���	�ก��"�������('!��(���
���
0�*������m�1"��������,$��q��p��#��� $�1ก��
���(
!����

���! 

1) ก�1���ก���	�ก���
�(��+,�������"��p !� $�1�0"�,ก��� �������
��&�������m�1����ก��
����1���� 

2) "��ก����p!���� ��$�1+��e�������m�&�1��!�"��p !� 
3) ����ก�����q��p��#����� ��(�����1����
������ d
��&���
��������$%�����+�����# 

e��
��# � � � �������� $�1�0" ����m�1�!����
ก 
4) ����ก�����q��p��#����

��
����������
������� 
5) ����ก�����q��p��#���ก��	�ก���� �����&��&�������"	ก$�1�0" �&��&�������('!���,&ก
�

$�1�0"������ ก��ก����
�&��&�������+��
ก*.1ก��"������$%�ก��	�ก�� �'�o
�m�กก��"������&��
��!�$%���q��p��#���ก��	�ก�� �� ������ก���

����� p'���1ก�&�����
�(��n

o$ 

6) ก����
�$��#�pq��#�&���
m�1(��mn+ d
�('!���,&ก
�������+m�1$�1�0"(���,ก���
ก��"������&����!+��
ก*.1ก��"������$%�ก��	�ก�� �'�o
�m�กก��"������&����!�$%���q��p��#���ก�
�	�ก�� �� ������ก���

����� 

7) �+ ��$�1+��e����������"	ก��!�m��� �����.������+m�1�&��&���+ 
8) � �e��
��# � � �$��#�pq��#�&���
 (��mn+ �&��&���+m�1������+ ก�
�o$�
�e,�

����ก���ก�1���ก���	�ก����! p'���$%���q�m��������
�"����
�&�ก
�e,�p !������� 
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�,$"�� 4.20 ก�1���ก���	�ก��ก���
��p !�������e&����q�op�# 
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4.3.2 �����ก���

����� 
��กก�1���ก���	�ก��(��������+��nm�ก�&��"���$%�ก��	�ก����ก+��$%���q��p��#���ก�

�	�ก�� �� ������ก���

�����o
�

���! 
1) �����ก���

�����ก����
�&��&������� �$%������ก���

�����"��ก����
�&��&������� 

d
��&��&�������+� 3 $�1�0" � �  

• �&��&��&���
!� 

• �&��&��������&���!� 

• �&��&��������&��!����
ก��'��ก�d�ก�
+  
������"	ก$�1�0"������
�&��&��&���
!�m�1��
����+
����&��&��������&���!��� ��&��&�������

�&��!����
ก('!���,&ก
�$�1�0"������ �&��&�('!���,&ก
�$�1�0"������m�1�������
��&� n���
��������
������!������
�&��&��&���
!���ก������"��+��&��&��,�"���	
 ��&� �,ก���p !�(����&�ก
���
�� � p'���&��&�
�&���
!��$%� 50 m�1 100 ��"��+���

� m�&�� �����ก�������&�����+ก
��� ���
!��
���ก
� �'���
�&�
�&��&���
!��$%� 100 ��"  �$%���� �&���&��&�$�1�0""����� �������
��+"	ก��!� �����ก���

�����
ก����
�&��&������� $�1ก��
��� 4 ����� 

���! 

• �����ก���

�����ก����
�&��&���
ก �$%������ก���

�������
ก"���
�
����+�����#"
!��+
��ก��� ����,ก(&��"������ก������ก�����&�(��&� �������!$�1ก��ก��	�ก�� 3 ก� 


��,$"�� 4.21 +��� ���o(� ��������
��&� � � �&�������0���� 1 �
� �&�������0���� 2 �
�m�1�&�
������0���� 3 - 5 �
� ก��ก�1"��� �ก������ก������&���� �����&��&���+$�1�0"(���
��&� p'��
ก�&���
�(��n

o$ 

 
�,$"�� 4.21 �����ก���

�����ก����
�&��&���
ก 

 �����ก���

�����ก����
�&��&���
ก+�����+�����# � � �������
��&�m�1$�1�0"������ 
e��
��#(������� � � �&��&��&���
!� �&��&��������&���!� �&��&��������&��!����
ก��'��ก�d�ก�
+ 

• �����ก���

�����ก����
�&��&�"��������� 1 �
� �$%������ก���

�����"��
ก����
�&��&�������"
!� 3 $�1�0""��o
�ก�&��(�����������
��&�0���� 1 �
� �&��&��������&��ก
�o$
��+$�1�0"(�������� 

��,$"�� 4.22 ก��ก�1"����������$%�ก��� ��&��&�"��e,�����������ก����

o��"
!� 3 $�1�0"ก�
�o$�
�e,�����ก��������ก���

����� m�1+�����+�����# � � $�1�0"������ 
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�,$"�� 4.22 �����ก���

�����ก����
�&��&�"��������� 1 �
� 

• �����ก���

�����ก����
�&��&�"��������� 2 �
� �$%������ก���

�����"��
ก����
�&��&�������"
!� 3 $�1�0""��o
�ก�&��(�����������
��&�0���� 2 �
� +�d����������+ ��
�����ก���

�����ก����
�&��&�"��������� 1 �
� 

• �����ก���

�����ก����
�&��&�"��������� 3-5 �
� �$%������ก���

�����"��
ก����
�&��&�������"
!� 3 $�1�0""��o
�ก�&��(�����������
��&�0���� 3-5 �
� +�d����������+ ��
�����ก���

�����ก����
�&��&�"��������� 1 �
� 

���+�
+�
��#(��"
!������ก���

�����ก����
�&��&�������"
!� 4 ������$%�

��,$"�� 4.23 

 
�,$"�� 4.23 ���+�
+�
��#(��"
!������ก���

�����ก����
�&��&�������"
!� 4 ����� 
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2) �����ก���

�����ก����
�$��#�pq��#�&���
m�1(��mn+ �$%������ก���

�����"��
ก����
�$��#�pq��#�&���
m�1(��mn+"���,ก���o
��
���ก��p !���
!���'��t 

��,$"�� 4.24 

 
�,$"�� 4.24 �����ก���

�����ก����
�$��#�pq��#�&���
m�1(��mn+ 

�� ���o( � � ����ก������1���� (�
�����
���� �d������) $�1�0"�,ก��� (�+���ก�� �o+&o
�
�$%��+���ก)m�1������+ ��ก������1��q��&�ก��	�ก�� 4 ก�m�ก�1�	�� ���o($�1�0"�,ก����&��$%�
�+���ก m�&ก�"����� ��1�	�$%�o+&���� (�$%��� �o+&�$%��,ก���กqo
�) ��&��o�กq��+�+ �������ก��
�

�����$�1+��e��1$�1�+��ก��$%����

���ก�����&�� 

��
!��� ���o((�� 4 ก�m�ก�'�
������	+"	กก�.�"���,ก����$%��+���กm��� ก��	�ก��"����� ��'��$%�ก������
��,ก���"��o+&�$%��+���ก
�"&��
!� d
�"��e,�����������ก���

�����o+&����$%������1�	$�1�0"�,ก����

���"	กก� 

ก��ก�1"���$%�ก��� ��&��$��#�pq��#�&���
m�1(��mn+ก�
�o$�
�e,�����ก��������ก��
�

�������! 

4.3.3 ก����������ก���

�����+����p!�� 
�
�(��"��m���ก�&��n'������ก���

�����"��n,ก����ก���d
�ก�1���ก���	�ก���
�������� �����ก��
�

�����"���&���+��n������ก��ก�1���ก���	�ก��� ��t o
� ��&� �����ก��ก����
�&��&�������  
�������!��+��n������ก��ก�1���ก���	�ก�������.���"	������� ��&� ��ก�.�"���,ก����
��p !�������
�$%�������+�กe&����q�op�#m�1����ก������������
!�o$(���&� �,ก�����+��n�����ก�1���ก��
�	�ก���� �������.���"	������� d
���
���"	���ก����������m�1�&�(��&� ก�1���ก���	�ก����!
��+��n(�(��+,��&�(��&���ก�����ก���

����� d
�"���,ก���o+&����$%������
��������ก&�� 

��,$ 
4.25 ก�1���ก���	�ก���
��������m�1ก�1���ก���	�ก�����������"	�����������ก��������ก��
�

�����ก����
�&��&������� 
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�,$"�� 4.25 ก����������ก���

������&�+ก
�(��ก�1���ก���	�ก���
�������� 

m�1ก�1���ก���	�ก�����������"	������� 

4.3.4 ก��"
������+n,ก���� 

1) �����ก���

�����ก����
�&��&���
ก 
�� �����ก�����ก���

�����ก����
�&��&���
ก+�ก��ก�1"���$%�ก������ก���������&�� p'��

e��
��#��ก������&����+ ��ก
�e��
��#(���������
ก 

��
!�ก��"
��������ก���

�����
ก����
�&��&���
ก�����������
���กq��+��n�������e��
��#ก��"�����(��������&�� �� ���- 
�����
�&��&�� ��t o
� 

����+�����#(�������ก���

�������!o
�mก& �������
�"�������ก���&�m�1$�1�0"������ 

�
�
���&��(�����+dp����,$"�� 4.26  

 

�,$"�� 4.26 �
���&��(�����+dp�(������+�����#(�������ก���

�����ก����
�&��&���
ก 

<Envelope> 
<Body> 
     <Standard_Shipment_Rate_33ParamType> 
         <TimeOfArrival_timeOfArrival>1</TimeOfArrival_timeOfArrival> 
         <product_category>Toys</product_category> 
    </Standard_Shipment_Rate_33ParamType> 

  </Body> 
</Envelope> 
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 ��ก�
���&�����,$�������
�"�������ก���&�� � 1 �
�m�1$�1�0"������� � (����&�e��
��#
� � �&��&��&���
!��"&�ก
� 510.0 ��" �&��&��&��!����
ก��'��ก�d�ก�
+ 60.0 ��" �&��&��&���!�o+&��
 

�
(�����+dp����,$"�� 4.27  

 

�,$"�� 4.27 �
���&��(�����+dp�(��e��
��#(�������ก���

�����ก����
�&��&���
ก 

2) �����ก���

�����ก����
�$��#�pq��#�&���
m�1(��mn+ 
����+�����#(�������ก���

�������!o
�mก& ����ก������1���� $�1�0"�,ก���m�1����������

��+ 

�(�����+dp����,$"�� 4.28 

 

�,$"�� 4.28 �
���&��(�����+dp�(������+�����#(�������ก���

�����ก����
�$��#�pq��#�&���

m�1(��mn+ 

<Body> 
   <Discount_policy_37ParamType> 
      <Payment_Option_paymentType>Credit Card 
      </Payment_Option_paymentType> 
      <customerTypeCondition_CustomerType>member 
      </customerTypeCondition_CustomerType> 
      <TotalPrice_totalPrice>2000</TotalPrice_totalPrice> 
    </Discount_policy_37ParamType> 

  </Body> 

<Envelope> 
  <Body> 
    <Standard_Shipment_Rate_33ResultType> 
      <price_per_shipment>510.0</price_per_shipment> 
      <price_per_item>0.0</price_per_item> 
      <price_per_weight>60.0</price_per_weight> 
    </Standard_Shipment_Rate_33ResultType> 
  </Body> 
</Envelope> 
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 ��ก�
���&�����,$�������
�"�������ก���&�� � ����ก������1����� � �
�����
�� $�1�0"
�,ก���� � �+���กm�1������������+� � 2000 ��"  

 e��
��#� ��&���
 10% m�1(��mn+� ���2�ก�$�	ก 

�(�����+dp����,$"�� 4.29 

 

�,$"�� 4.29 �
���&��(�����+dp�(��e��
��#(�������ก���

�����ก����
�$��#�pq��#
�&���
m�1(��mn+ 

3) ก�1���ก���	�ก�� 
ก�1���ก���	�ก����ก�.�"
�����!�ก����(���ก
�ก���
��p !�������e&����q�op�# �� ��������

��+ �&�(��&� �$��#�p��#�&���
m�1(��mn+ ����+�����#o
�mก& $�1�0"�,ก��� (�$%��+���ก
�� �o+&�$%�) �������
�"���&������� ����ก������1����m�1���ก��������"���
��p !� 

�(�����+dp����,$
"�� 4.30 

��ก�
���&��(�����+dp����,$$�1�0"�,ก���� � �+���ก �������
�"���&�������� � 1 �
� 
����ก������1����� � �
�����
��m�1���ก��������"���
��p !� � � ��������
� 1 2 m�1 3 

e��
��# � � ������+�"&�ก
� 1600 ��" �&�(��&���+ 435 ��" �$��#�p��#�&���
 5.0 % 
m�1(��mn+� � ���ก	-m� 

�(�����+dp����,$"�� 4.31 

<Envelope> 
<Body> 
    <Discount_policy_37ResultType> 
        <percent_of_discount>10.0</percent_of_discount> 
        <bonus>alarm clock</bonus> 
     </Discount_policy_37ResultType> 

  </Body> 
</Envelope> 
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�,$"�� 4.30 �
���&��(�����+dp�(������+�����#(��ก�1���ก���	�ก���
��p !�������e&����q�op�# 

   

 

�,$"�� 4.31 �
���&��(�����+dp�(��e��
��#(��ก�1���ก���	�ก���
��p !�������e&����q�op�# 

<Envelope> 
  <Body> 
    <placeOrderOperationResponse> 
      <totalPrice>1600</totalPrice> 
      <percent_discount>5.0</percent_discount> 
      <totalShipmentPrice>435</totalShipmentPrice> 
      <bonus>key holder</bonus> 
    </placeOrderOperationResponse> 
  </Body> 
</Envelope> 

<Envelope> 
<Body> 

      <placeOrderOperation> 
         <customerType>member</customerType> 
         <delieveryETA>1</delieveryETA> 
         <paymentMethod>Credit Card</paymentMethod> 
         <items><itemsType> 
               <itemId>1</itemId> 
            <itemId>2</itemId> 
            <itemId>3</itemId> 
        </itemsType></items> 
    </placeOrderOperation>   
   </Body> 
</Envelope> 
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4.4 ก���+� �������1����ก��,".���ก��� ���\��[ �&���ก81%�ก�' 

������
���!"
���$�1��"��0��ก��������ก��(����q��p��#���ก��	�ก��
���d$�mก�+dp��,o� 
(SoapUI) ����#�
� 2.0 �����
���q��p��#���ก��	�ก��"������� Sun Java System Application 
Server ����#�
� 9.1 p'��+���� ���$�1+��e�������'���+��n�&�� m�1$�1+��e�or�#������� �����
"������$%���q��p��#���o
�  

4.4.1 �0��m�
���+��ก��"
��� 
��� �����+�������#"�����"
���+�

���! 
1) ��� ���e,�������ก����q��p��#��� ��
�
!�d$�mก�+ SoapUI "������"������ก�����q��p��#���

ก��	�ก�� �1��$���
��ก�� Windows XP Service Pack 2 p����, Pentium Xeon 3.06 GHz m�+ 1 
ก�ก1o��# ���#

��ก# 34 ก�ก1o��# � !�"���&�� 14 ก�ก1o��# 

2) ��� ���e,�������ก����q��p��#��� ��
�
!� Sun Java System Application Server 
�1��$���
��ก�� Windows 2003 p����, Pentium 4 3.00 GHz m�+ 2 ก�ก1o��# ���#

��ก# 10 ก�ก1
o��# � !�"���&�� 6 ก�ก1o��# 

4.4.2 ก��"
�������"�������"�����(����q��p��#��� 
ก��"
�����!���d$�mก�+dp��,o�p'����
�
!�"����� ���e,�������ก����q��p��#��� 1 ��� ��� "��ก��

������ก������ก������ก����กe,��������+t ก
� �$%������� 1 10 20 30 50 60 70 80 100 150 m�1 
200 d
�����ก�����
�&�ก
��$%����� 60 ����"� 

��ก�
!�"��ก���
������f����"�������ก������ก�����q��p��#��� p'���
��
!�m�&����+����ก�����o
��
�
e��
��# ��q��p��#���ก��	�ก��"���1"
���+���ก�����ก���

�����

���! 

1) �����ก���

�����ก����
�$��#�pq��#�&���
m�1(��mn+ �����ก���

�������!+�ก��
ก�1"���$%������ก��� ��&�ก�
�o$�
�e,�����ก����"&��
!� m�1o+&+�ก������ก������&��m�&��&���
  

2) �����ก���

�����ก����
�&��&���
ก �����ก���

�������!+�ก��ก�1"������ก��������
�&�� �&��ก��ก�1"����������&���$%������ก��� ��&�ก�
�o$�
��������
ก�"&��
!�  

3) �����ก���

����������.�&�"
m"�ก�.��,ก����o+&��+��n"�����o
� �����ก��
�

�������!+�ก��ก�1"���$%�ก������ก�����q��p��#��� 1 ��
!� m�1o+&+�ก������ก������&��  

4) �����ก���

����������.�&�"
m"�"
!��+
 �����ก���

�������!+�ก��ก�1"�� 2 
ก�1"�� ก��ก�1"��m�ก�$%�ก������ก�����q��p��#��� ก��ก�1"��m�ก"������$%�ก������ก������&��p'��
+�ก��ก�1"���$%�ก������ก�����q��p��#�����&�ก
� �
��� ��� 1 ก��	�ก��+�ก������ก�����q��p��#��� 2 
��
!�  
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4.4.3 e�ก��"
��� 
��กก���
������f����"�������ก������ก�����q��p��#��� p'���
��
!�m�&����+����ก�����o
��
�

e��
��# o
�e�ก��"
���o
�e�

������"�� 4.1 m�1�+ �����(��+,�"��o
���กก��"
���+��(���
ก��r�� ���$�����"���(��+,� o
�e�

��,$"�� 4.32 

 �����"�� 4.1 e�ก��"
�������"�������ก������ก�����q��p��#���ก��	�ก�� 
������e,������� ����"������f���� (����"�) 

 �����"�� 1 �����"�� 2 �����"�� 3 �����"�� 4 
1 0.016 0.016 0.053 0.550 

10 0.050 0.047 0.520 2.768 
20 0.094 0.097 1.140 5.075 
30 0.133 0.143 1.755 7.401 
50 0.257 0.233 2.647 9.882 
60 0.304 0.295 5.471 11.250 
70 0.355 0.376 8.447 17.800 
80 0.395 0.365 11.833 19.742 

100 0.496 0.475 13.967 23.091 
150 0.705 0.779 23.220 37.276 
200 1.008 1.040 32.430 52.431 
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�,$"�� 4.32 ก��rm�
�ก���$�����"����1��&��������e,�������ก������+ก
� 

m�1�����f�����&�ก������ก�����q��p��#��� 1 ��
!� 
 

4.5 ��%�W�ก���+� � 

��ก��"
������+��+��n��ก��������ก�� $��ก��&���q��p��#���ก��	�ก����+��n
������ก��o
���&��n,ก���� "
!�ก��"
�����q��p��#���m���
����t m�1ก��"
���ก�1���ก���	�ก��
"�������q��p��#������&��
!� 

���&��ก��"
���$�1��"��0��ก��������ก��(����q��p��#���ก��	�ก�� ��กก��"
������&�
������e,�������ก����q��p��#�������+t ก
� �1+�e��&�����"�������ก�����ก��(����q��p��#��� �
��� �
n��+�e,�������ก����q��p��#�������+t+�ก('!� ����"�������ก�����ก��(����q��p��#���กq�1+�ก('!�
��&�ก
� 

��ก��ก��!�
ก*.1(�������ก���

�����กq+�e��&�������ก��������ก����&��
���ก
� n��
�����ก���

�����"��ก��ก�1"��o+&+�ก������ก�����q��p��#���� �� (��q��p��#���"��o+&��&��q��p��#���ก�
�	�ก��) �1�������������ก������ก�&������ก���

�����"��ก��ก�1"��+�ก�����������q��p��#���� �� 
m�1����ก��ก�1"��+�ก������ก�����q��p��#���� ��+�ก('!��"&��
 กq�1�����������+�ก('!� 



 

�����  5 
��%�W�ก����'
(����. ��� ��� 

5.1 ��%�W�ก����'
( 

������
���!��������1����
���	�ก��ก����
ก��	�ก��
���0�*�����+ก��	�ก���� �0�*���
���#
�m��m�1�����ก���

����� e,���������ก��	�ก��
������ ���+ ����.���ก�.#ก��	�ก��e&����q�
m��������
�p'��������
���!�
���('!� d
�+����+��+��n��ก������� mก�o( �

ก��ก��	�ก�� 
����������+ก��ก�+m�1m�
�ก��	�ก�����,$�����ก���

����� ��ก��ก��!�
���+��n�����
�����ก���

�������ก�� ���o("��ก����
o
�
��� ก��	�ก��"�������('!���+��n"�����ก
�ก�1���ก��
�	�ก��m�1��q��p��#���o
�  

������
���!��กm��0�*������#
�m���� ��ก����
ก��	�ก�� 0�*���!��,&��� !����(��0�*�
��กp#��q+m��p'��$�1ก��
���m"qก�&��t 0�*���!m�&�m"qก��ก�$%� 3 ก�	&+ o
�mก& ก�	&+m"qกก����

(���"q����� ก�	&+m"qกก����
�p�ก��	�ก�� m�1ก�	&+m"qกก����
ก��	�ก�� "
!� 3 ก�	&+n,ก�����or�# 3 
$�1�0" � � or�#(���"q����� or�#�p�ก��	�ก��m�1or�#ก��	�ก�� ��+���

�  

or�#(���"q������กq�me&�m���� ���o( m�1ก��ก�1"���� ���$%��
�n	
�������
������ก��	�ก�� 
me&�m�����&���!ก����
0�*����+���� m�1�
�m$�$�
�m�&�"��e,��������ก����
 me&�m��ก��
ก�1"����+��n$�1ก��
���ก��ก��+ก������ก�����q��p��#��� m�1ก��ก��+ก��� ��&�ก�
�o$�
�e,���� 
��ก��ก��!�
���+��n����ก��������ก���

������ ��o
���ก
��� e,������+��n�����ก��	�ก����ก
��� ���+ ����.���ก�.#ก��	�ก��p'���1
'�(��+,�me&�m���� ���o(m�1ก��ก�1"����กor�#(���"q����� 
m�1m�
��� ���o(m�1ก��ก�1"�����,$(��0�*����+���� 

or�#�p�ก��	�ก��"������"���กq�ก��	�ก��"
!��+
���p�ก��	�ก���� ������ก���

�����"�������
('!� or�#�p�ก��	�ก�������d
��
������ก��	�ก�� p'���1�	me&�m���� ���o(m�1ก��ก�1"��"�������ก�
�	�ก��m�1�&�(���
�m$�$�
�m�&�"��e,����ก����
 d
��
�(��+,���กe,����e&����� ���+ ����.���ก�.#
ก��	�ก��  
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m$���$%�or�#�����m�1or�#��������q��p��#��� p'����+��n���o$$�1+��e�
������ ���$�1+��-
e�������� ����������ก���

�������+��n"�����������ก�����,$(����q��p��#����	�ก�� p'���&��
��
���	�ก��"�����(��ก�1���ก���	�ก��� ��t o
� 
���m��"��"���&���!e,������+��n�
���ก��	�ก��
"����+��n"������&�+ก
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��กก��"
������&���q��p��#���ก��	�ก��������ก����+"��ก����
�������ก���

�����o
�
��&��n,ก���� �����
�$�1��"��0���
!�������e,�������ก����q��p��#�������+t ก
�+�e��&�������ก��
����ก�����q��p��#���ก��	�ก��o+&+�ก m�&�
ก*.1(��ก��ก�1"����ก��	�ก��+�e��&�������ก��
����ก�����&����q�o
��

 n��ก��ก�1"��+�ก������ก�����q��p��#���� ��+�ก�"&��
 ������ก������ก���
��q��p��#���ก��	�ก���1����+('!���&��+�ก 

5.2 ���3(-�&���5+.�
� 
1) ��+��n�
������ ���+ �"���&�����������+�1
�ก��ก������� m�1mก�o(ก��	�ก�� 

2) ก��	�ก��"��o
���+��n���p!�� m�1mก�o(o
���&����&���
� 

3) ก��	�ก��"��o
���+��n��
���	�ก�1���ก���	�ก��e&���"�d�d�����q��p��#��� m�1
��+��n��������&��$���+�� m�1ก��
�������	�ก��(�����#ก� 

5.3 �. '��ก
+ 
1) �
ก*.1(��(��+,�(������+�����#m�1e��
��#m�&�1�
�(�������ก���

���������

�$%�(��+,�$�1�0"�
���( ����
ก(�1m�1�,����"&��
!� o+&��+��n�$%�(��+,�$�1�0"�
�"���� �����
o
� ��ก��ก��!�
�o+&��+��n�$%�(��+,�m��p
�p��� (Complex type) ��&� (��+,�$�1�0"mn����

� 
(array) �$%���� 

2) ก�����or�#�����o$$�1+��e�
������ ���$�1+��e�������� �����"������$%���q�
�p��#����
!� �
�o+&��&�,$m���
�d�+
�� �
��� ��������or�#�����m�1or�#��������q��p��#���(��+
�
o$�$�
��d$�mก�+�����
�mก�o(or�#�����ก&�� ��&� NetBeans m�1
����� (Deploy) or�#�����
�'��1��+��n"��������,$��q��p��#���o
� 

5.4 �. ��� ��� 
1) ก�������or�#(���"q��������"��d
�e,�+����+�,��ก����ก
���q��p��#���m�1d��������(��

or�#��&��
� ����1e,�����������(���or�#(���"q�����p'���$%�or�#��กp#��q+m��d
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�&��m�&��&���
 

2) e,������me&�m���� ���o(m�1ก��ก�1"����or�#(���"q����� ����1�	� �� ���������m�1
0�*����+����(��me&�m��"��� �����+�+��m�1�(�����&�������
�e,������ก��	�ก�� 

3) n���
�m$�(��me&�m���� ���o(m�1ก��ก�1"��"���&�"���

���m�1���ก

 e,������me&�m��
�� ���o(m�1ก��ก�1"���� ������m"qก enum �� ���1�	���ก��(���&�"���$%�o$o
�(���
�m$�
$�
�m�&� �� ���&���
���+e�
���
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4) ก������ก�����q��p��#���ก��	�ก�� �����&��or�#��������q��p��#���(����q��p��#����
!�
ก&�� p'����or�#�1�1�	� ����� ����� ���("����,&o��� (IP address) (����q��p��#���o�� m�&or�#������
��q��p��#���(����q��p��#���ก��	�ก���1�1�	�&�"����,&d
�$������$%� localhost 

��
!�e,�����ก�������
mก�o(����$%�"����,&"��m"�����"����q��p��#���"���������ก&�� �'��1����ก���o
� 

5) n�������ก���

�����+�ก������ก������&�� ��������������&��������q����������ก&�� 
�'��&������������ก���

�������
ก"���1����ก������&���
!� 
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���W��ก ก 
 

��(��� �(+����������\ +� �������(,���\ก�ก' Business Logic 

 

���� Fact  

�$%�������+���+ (Abstract class) "�����ก����
�	.�+�
�� (Attribute) m�1    �+"q�
 
(method) � !����"������$%�����+�(������"���ก����(���ก
�(���"q����� +�����1����


�m�
���
�����"�� ก-1 
�����"�� ก-1  ����1����
(���	.�+�
��m�1�+"q�
(������ Fact 

�	.�+�
�� ����1����
 
id ��
�(��(���"q����� 
name � ��(��(���"q����� 
naturalLanguage 0�*����+����(���"q����������
�m�
�mก&e,���� 
description ���������(��(���"q����� 
customVariables �กq��	
(���q����ก�# Variable �$%��	
�
�m$�$�
�m�&�(��

(���"q����� 
�+"q�
 ����1����
 

AddCustomVariable() ����+�q����ก�# Variable "��ก����
 
GetCustomVariable() �&��q����ก�# Variable ��+�&� id "��ก����
 

 

���� Condition 

�$%�����"��� �"�
��ก���� Fact "������"���$%�me&�m���� ���o((��ก��	�ก�� ����o+&+�
ก������+���+�	.�+�
��m�1�+"q�
��ก���� Fact 

���� Action 

�$%�����"��� �"�
��ก���� Fact "������"���$%�me&�m��ก��ก�1"��(��ก��	�ก�� +�
����1����


�m�
��������"�� ก-2 
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�����"�� ก-2  ����1����
(���	.�+�
��m�1�+"q�
(������ Action 
�	.�+�
�� ����1����
 

variables �กq��	
(���q����ก�# Variable �� ��
�m$��f��1"��0����me&�m��ก��
ก�1"�� 

activities �กq��	
(���q����ก�# Activity �� �ก��ก��+0����me&�m��ก��ก�1"�� 
�+"q�
 ����1����
 

AddActivity() ����+�q����ก�# Activity "��ก����
 
AddVariable() ����+�q����ก�# Variable "��ก����
 
GetVariable() �&��q����ก�# Variable ��+�&� id "��ก����
 

 

���� CallSubRulesetAction 

�$%�����"��� �"�
��ก���� Action "������"���$%�me&�m��ก��ก�1"�������
�����ก�p�
ก��	�ก���&��  

���� Activity 

�$%�����"���กq�ก��ก��+"����,&0����me&�m��ก��ก�1"�� +�����1����


�m�
��������
"�� ก-3 

�����"�� ก-321  ����1����
(���	.�+�
��m�1�+"q�
(������ Activity 
�	.�+�
�� ����1����
 

parameters �กq��	
(���q����ก�# Parameter �� �����+�����#(��ก��ก��+ 
�+"q�
 ����1����
 

AddParameter() ����+�q����ก�# Parameter "��ก����
 
RemoveParameter() ���q����ก�# Parameter "��ก����
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���� ReturnValueActivity 

�$%�����"��� �"�
��ก���� Activity "������"���$%�ก��ก��+m��� ��&�ก�
�o$�
�e,�
����ก��� 

���� InvokeWSActivity 

�$%�����"��� �"�
��ก���� Activity "������"���$%�ก��ก��+m������ก�����q��p��#��� +�
����1����


�m�
��������"�� ก-4 

�����"�� ก-4  ����1����
(���	.�+�
��m�1�+"q�
(������ InvokeWSActivity 
�	.�+�
�� ����1����
 

wsdl or�#��������q��p��#���(����q��p��#���"��ก��ก��+����ก��� 
service � ����q��p��#���"��ก��ก��+����ก��� 
operation � ��ก��
������ก��(����q��p��#���"��ก��ก��+����ก��� 
partnerLinkType � �����#�����#����#(����q��p��#��� 
role � ���"��"(����q��p��#��� 
resultVariables ���ก��e��
��#(����q��p��#��� 

�+"q�
 ����1����
 
AddResultVariables () ����+e��
��#(����q��p��#��� 

 

���� Parameter 

�$%�����"��"������"���$%�����+�����#(��ก��ก��+ +�����1����


�m�
��������"�� ก-5 

�����"�� ก-5  ����1����
(���	.�+�
��m�1�+"q�
(������ Parameter 
�	.�+�
�� ����1����
 

variableId �
�m$��f��1"��(��me&�m��ก��ก�1"��"��n,กก����
�&��������+�����# 
customVariableId �
�m$�$�
�m�&�(��me&�m��ก��ก�1"��"��n,กก����
�&��������+�����# 
isConstantValue �1�	�&�����+�����#�$%��&���"���� �o+& 
constantValue �&�(���&���"��(������+�����# 
constantValueType $�1�0"(��+,�(���&���"��(������+�����# 
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�����"�� ก-5  ����1����
(���	.�+�
��m�1�+"q�
(������ Parameter (�&�) 
�	.�+�
�� ����1����
 

toElement � ������+�����#(����q��p��#���"��ก��ก��+����ก 
�+"q�
 ����1����
 

GetVariable() �&��q����ก�# Variable p'���&�n,กก����
���mก&����+�����# 

 

���� SubRulesetParameter 

�$%�����"��� �"�
+���ก���� Parameter "������"���$%�����+�����#(��ก������ก�p�
ก��	�ก���&��+�����1����


�m�
��������"�� ก-6 

�����"�� ก-6  ����1����
(���	.�+�
��m�1�+"q�
(������ SubRulesetParameter 
�	.�+�
�� ����1����
 

customDtParameter ����+�����#(���p�ก��	�ก��"��ก����
d
�e,����p'���&�n,กก����
���mก&
����+�����#(���p�ก��	�ก���&�� 

Condition me&�m���� ���o("���&�(���
�m$�$�
�m�&�n,กก����
���mก&����+�����#
(���p�ก��	�ก���&�� 

returnVariable e��
��#(���p�ก��	�ก��p'���&�n,กก����
���mก&����+�����#(���p�ก�
�	�ก���&�� 

 

���� Variable 

�$%�����"��"������"���$%��
�m$�$�
�m�&�(��(���"q�����m�1�
�m$��f��1"�� (Local 
variable) (��ก��ก�1"�� +�����1����


�m�
��������"�� ก-7 

�����"�� ก-7  ����1����
(���	.�+�
��m�1�+"q�
(������ Variable 
�	.�+�
�� ����1����
 

Id ��
�(���
�m$� 
Name � ��(���
�m$� 
Type $�1�0"(��+,��
�m$� 
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�����"�� ก-7  ����1����
(���	.�+�
��m�1�+"q�
(������ Variable (�&�) 
�	.�+�
�� ����1����
 

isConstantValue �1�	�&��
�m$��$%��&���"���� �o+& 
constantValue �&���"��(���
�m$� 
enumList �กq��	
(���q����ก�# VariableEnum �$%��	
(���&�"���$%�o$o
�

(���
�m$� 
�+"q�
 ����1����
 

AddEnum() ����+�q����ก�# VariableEnum "��ก����
 
GetEnumTextByValue() �&��q����ก�# VariableEnum ��+�&� value "��ก����
 
GetEnumCount() �&��������q����ก�# VariableEnum 
GetOperatorText() �&��&��
�
������ก���$�����"��������
�m�
�e�mก&e,���� 

 

���� VariableEnum 

�$%�����"��"������"���$%��&�"���$%�o$o
�(���
�m$� +�����1����


�m�
��������"�� ก-8 

�����"�� ก-8  ����1����
(���	.�+�
��m�1�+"q�
(������ VariableEnum 
�	.�+�
�� ����1����
 

Text �&������
�m�
�e�mก&e,���� 
Value �&�����(���q����ก�# 

 

���� Rule 

�$%�����"��"������"���$%�ก��	�ก��p'��$�1ก��
����� ���o(m�1ก��ก�1"�� +�����1����


�
m�
��������"�� ก-9 

�����"�� ก-9  ����1����
(���	.�+�
��m�1�+"q�
(������ Rule 
�	.�+�
�� ����1����
 

Id ��
�(��ก��	�ก�� 
Name � ��(��ก��	�ก�� 
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�����"�� ก-9  ����1����
(���	.�+�
��m�1�+"q�
(������ Rule (�&�) 
�	.�+�
�� ����1����
 

Order ���

�(��ก��	�ก�����p�ก��	�ก�� 
isDefault �1�	�&�ก��	�ก����!�$%�ก�$������� �o+& 
Group ก�	&+"��ก��	�ก����!��,& 
andOrOperator �
�
������ก�����ก1(���� ���o(��ก��	�ก�� (m��
# �� � 

���#) 
conditionsOfRule �	
(���q����ก�# ValueOfCondition p'���$%��&�(���� ���o("��

ก����
d
�e,���� 
actionsOfRule �	
(���q����ก�# ValueOfAction p'���$%��&�(��ก��ก�1"��"��

ก����
d
�e,���� 
resultAssignment ���ก��ก��ก����
e��
��#��กก��ก�1"�� ���ก
�e��
��#(��

�p�ก��	�ก�� 
�+"q�
 ����1����
 

AddActionOfRule() ����+�q����ก�# ValueOfAction (��ก��ก�1"��"������ก������+
�(��o$��ก��	�ก�� 

AddConditionOfRule() ����+�q����ก�# ValueOfCondition (���� ���o("������ก������+
�(��o$��ก��	�ก�� 

DeleteAction() ��ก��ก�1"����+id "��ก����
 
DeleteCondition() ��ก���� ���o(��+id "��ก����
 
GetValuesOfAction() �&��	
(���q����ก�# ValueOfAction ��+ id (��ก��ก�1"��

"��ก����
 
GetValuesOfCondition() �&��	
(���q����ก�# ValueOfCondition ��+ id (���� ���o(

"��ก����
 
GetConflictConditons() �&��	
(�� id (��me&�m���� ���o( "���� ���o(��ก��	�ก��"������

n'�"��(

m���ก
� 
IncreaseActionOrder() �� ������

�(��ก��ก�1"��('!� 
IncreaseConditionOrder() �� ������

�(���� ���o(('!� 
DecreaseActionOrder() �� ������

�(��ก��ก�1"���� 
DecreaseConditionOrder() �� ������

�(���� ���o(�� 
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�����"�� ก-9  ����1����
(���	.�+�
��m�1�+"q�
(������ Rule (�&�) 
�+"q�
 ����1����
 

GetResultAssignment() �&����ก��ก��ก����
e��
��#(��ก��ก�1"��"��ก����
 
AddResultAssignment() ����+���ก��ก��ก����
e��
��# 
RemoveResultAssignment() �����ก��ก��ก����
e��
��#(��ก��ก�1"��"��ก����
 

 

���� ValueOfCondition 

�$%�����"��"������"���กq��&�(���
�m$�$�
�m�&�(��me&�m���� ���o( p'��ก����
d
�e,���� 
+�����1����


�m�
��������"�� ก-10 

�����"�� ก-10  ����1����
(���	.�+�
��m�1�+"q�
(������ ValueOfCondition 
�	.�+�
�� ����1����
 

variableId ��
�(���
�m$�$�
�m�&� 
conditionFactId ��
�(��me&�m���� ���o( 
conditionId ��
�(���� ���o( 
order ���

�(���� ���o(��ก��	�ก�� 
boolOperator �
�
������ก���$�����"��� 
leftId �&�"��p���(���
�m$� 
rightId �&�"��(��(���
�m$� 
excludeLeft ก����
�1��+�&�
���p���
����� �o+& (ก�.��
�
������ก��

�$�����"��� � � between) 
excludeRight ก����
�1��+�&�
���(��
����� �o+& (ก�.��
�
������ก��

�$�����"��� � � between) 
�+"q�
 ����1����
 

GetValueText() �&��&�(���
�m$�m�1�
�
������ก���$�����"��������
�m�
�e� 
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���� ValueOfAction 

�$%�����"��"������"���กq��&�(���
�m$�$�
�m�&�(��me&�m��ก��ก�1"�� p'��ก����
d
�
e,���� +�����1����


�m�
��������"�� ก-11 

�����"�� ก-11  ����1����
(���	.�+�
��m�1�+"q�
(������ ValueOfAction 
�	.�+�
�� ����1����
 

actionId ��
�(��ก��ก�1"�� 
actionFactId ��
�(��me&�m��ก��ก�1"�� 
variableId ��
�(���
�m$�$�
�m�&� 
isConstantValue �1�	�&��&�(���
�m$�$�
�m�&��$%��&���"���� �o+& 
constantValue �&���"��(���
�m$�$�
�m�&� 
customDtParameterId ��
�(������+�����#(���p�ก��	�ก��"��ก����
d
�e,���� 
paramCondFactId ��
�(��me&�m���� ���o("��������p�ก��	�ก�� 
paramCustomVarId ��
�(���
�m$�$�
�m�&�(��me&�m���� ���o( 
returnVariable �q����ก�# ReturnVariable �� �e��
��#(���p�ก��	�ก�� 
isCallingSubRuleSet �1�	�&�ก��ก�1"���$%�ก������ก�p�ก��	�ก���&���� �o+& 
subRulesetId ��
�(���p�ก��	�ก���&��"��n,ก����ก��� 
description ���������(��ก������ก����p�ก��	�ก���&�� 
subRuleSetParams �	
(���q����ก�# SubTableParameter �� �����+�����#(��

�p�ก��	�ก���&�� 
�+"q�
 ����1����
 

AddSubRuleSetParam() ����+�q����ก�# SubTableParameter �� �����+�����#(���p�
ก��	�ก���&�� 

GetSubtableParam() �&��q����ก�# SubTableParameter ��+�&�(������+�����#"��
ก����
 

GetValueText() �&��&�(���
�m$�$�
�m�&������
�m�
�e� 
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���� RuleSet 

�$%�����"��"������"���กq��p�ก��	�ก���� ������ก���

�����o�� +�����1����


�m�
���
�����"�� ก-12 

�����"�� ก-12  ����1����
(���	.�+�
��m�1�+"q�
(������ RuleSet 
�	.�+�
�� ����1����
 

id ��
�(���p�ก��	�ก�� 
name � ��(���p�ก��	�ก�� 
description ���������(���p�ก��	�ก�� 
groups �	
(���q����ก�# RuleGroup �� �ก�	&+(��ก��	�ก�� 
predefinedFacts �q����ก�# PredefinedFacts �� �or�#(���"q����� 
category $�1�0"(���p�ก��	�ก�� 
customDtParameters �	
(���q����ก�# DtParameter �� �����+�����#"��ก����
d
�

e,����(���p�ก��	�ก�� 
returnVariables �	
(���q����ก�# ReturnVariable �� �e��
��#(���p�ก�

�	�ก�� 
rules �	
(���q����ก�# Rule �� �ก��	�ก�� 
bpel �q����ก�# Bpel �� �or�#�����"��o
���ก�p�ก��	�ก�� 
isLoop �1�	�&��p�ก��	�ก��"�����m����p!���� �o+& 
isLoopFix �1�	�&�ก��"�����m����p!���$%�m��ก����
�������
�

�� �o+& 
loopCount ���������ก��"�����m����p!�� 
loopConditions �	
(���q����ก�# LoopCondition �� ��� ���o(ก����p!�� 
loopCondOpr �
�
������ก���$�����"���(���� ���o(ก����p!�� 

�+"q�
 ����1����
 
ChangeGroupOfRule() �$�����ก�	&+(��ก��	�ก��"��ก����
 
CheckAmbiguous() ����������+ก��ก�+(���p�ก��	�ก�� 
CheckConflict() ����������+(

m���(���� ���o("��ก����
 
SaveToBpel() m$���p�ก��	�ก���$%�or�#����� 
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 �����"�� ก-12  ����1����
(���	.�+�
��m�1�+"q�
(������ RuleSet (�&�) 
�+"q�
 ����1����
 

SaveToPersistence() �
�"'ก�p�ก��	�ก����or�#�p�ก��	�ก�� 
Split() m�ก�p�ก��	�ก����ก�$%� 2 �p�ก��	�ก�� 
UpdateRule() mก�o(ก��	�ก��"+��ก����
��or�#�p�ก��	�ก�� 

 

���� LoopCondition 

�$%�����"��"������"���กq��� ���o((��ก����p!�� +�����1����


�m�
��������"�� ก-13 

�����"�� ก-13 ����1����
(���	.�+�
��m�1�+"q�
(������ LoopCondition 
�	.�+�
�� ����1����
 

id ��
�(���� ���o( 
returnVariableId ��
�(��e��
��#(���p�ก��	�ก��"���+��$%��� ���o( 
order ���

�(���� ���o( 
boolOperator �
�
������ก���$�����"��� 
leftId �&�"��p���(���
�m$� 
rightId �&�"��(��(���
�m$� 
excludeLeft ก����
�1��+�&�
���p���
����� �o+& (ก�.��
�
������ก��

�$�����"��� � � between) 
excludeRight ก����
�1��+�&�
���(��
����� �o+& (ก�.��
�
������ก��

�$�����"��� � � between) 
�+"q�
 ����1����
 

GetValueText() �&��&�(���
�m$�m�1�
�
������ก���$�����"��������
�m�
�e� 

 

���� RuleGroup 

�$%�����"���กq�(��+,�(��ก�	&+ก��	�ก�����p�ก��	�ก�� +�����1����


�m�
��������"�� 
ก-14 
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�����"�� ก-14  ����1����
(���	.�+�
��m�1�+"q�
(������ RuleGroup 
�	.�+�
�� ����1����
 

id ��
�(��ก�	&+ 
name � ��(��ก�	&+ 
description ���������(��ก�	&+ 
rules �	
(���q����ก�# Rule �� �ก��	�ก����ก�	&+ 

�+"q�
 ����1����
 
AddRule() ����+�q����ก�# Rule "��ก����
 
RemoveRule() ���q����ก�# Rule "��ก����
 

 

���� Bpel 

�$%�����"���กq�(��+,�or�#�����(���p�ก��	�ก�� m�1"������"��m$���p�ก��	�ก���$%�
0�*������ +�����1����


�m�
��������"�� ก-15 

�����"�� ก-15  ����1����
(���	.�+�
��m�1�+"q�
(������ BusinessRules 
�	.�+�
�� ����1����
 

wsdl �กq�(��+,�or�#��������q��p��#���(��or�#����� 
partnerLinkType � �����#�����#����#o"$¤(��or�#����� 
role � ���"��"(��or�#����� 

�+"q�
 ����1����
 
SetWsdl() ก����
(��+,�m�1�
�"'กor�#��������q��p��#��� 
Transform() m$���p�ก��	�ก���$%�0�*������m�1�
�"'ก��or�#����� 

 

���� Category 

�$%�����"���กq�(��+,�(��$�1�0"�p�ก��	�ก�� +�����1����


�m�
��������"�� ก-16 
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�����"�� ก-16 ����1����
(���	.�+�
��m�1�+"q�
(������ Category 
�	.�+�
�� ����1����
 

id ��
�(��$�1�0" 
name � ��(��$�1�0" 
description ���������(��$�1�0" 
rulesets �	
(���q����ก�# RuleSet �� ��p�ก��	�ก����$�1�0" 
AddRuleSet() ����+�q����ก�# RuleSet "��ก����
 

�+"q�
 ����1����
 
RemoveRuleSet() ���q����ก�# RuleSet "��ก����
 

 

���� ReturnVariable 

�$%�����"���กq�(��+,�(��e��
��#(���p�ก��	�ก�� +�����1����


�m�
��������"�� ก-17 

�����"�� ก-17 ����1����
(���	.�+�
��m�1�+"q�
(������ ReturnVariable 
�	.�+�
�� ����1����
 

id ��
�(��e��
��# 
name � ��(��e��
��# 
type $�1�0"(��+,�(��e��
��# 
value �&�(��e��
��# 

 

���� DtParameter 

�$%�����"���กq�(��+,�(������+�����#"��ก����
d
�e,����(���p�ก��	�ก�� +�����1����


�
m�
��������"�� ก-18 

�����"�� ก-18 ����1����
(���	.�+�
��m�1�+"q�
(������ DtParameter 
�	.�+�
�� ����1����
 

id ��
�(������+�����# 
name � ��(������+�����# 
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�����"�� ก-18 ����1����
(���	.�+�
��m�1�+"q�
(������ DtParameter (�&�) 
�	.�+�
�� ����1����
 

type $�1�0"(��+,�(������+�����# 

 

���� PredefinedFacts 

�$%�����"�� �กq�(��+,�(��me&�m���� ���o(m�1ก��ก�1"����กor�#(���"q����� +�
����1����


�m�
��������"�� ก-19 

�����"�� ก-19  ����1����
(���	.�+�
��m�1�+"q�
(������ PredefinedFacts 
�	.�+�
�� ����1����
 

id ��
�(��or�#(���"q����� 
name � ��(��or�#(���"q����� 
conditions �	
(���q����ก�# Condition �� �me&�m���� ���o( 
actions �	
(���q����ก�# Action �� �me&�m���� ���o( 

�+"q�
 ����1����
 
AddActions() ����+�	
(���q����ก�# Action "��ก����
 
AddConditions() ����+�	
(���q����ก�# Condition "��ก����
 
GetAction() �&�(���q����ก�# Action ��+ id "��ก����
 
GetCondition() �&�(���q����ก�# Condition ��+ id "��ก����
 

 

���� BusinessRules 

�$%�����"���กq�(��+,�or�#(���"q����� �p�ก��	�ก��m�1$�1�0"�p�ก��	�ก��"
!��+
 +�
����1����


�m�
��������"�� ก-20 

�����"�� ก-20  ����1����
(���	.�+�
��m�1�+"q�
(������ BusinessRules 
�	.�+�
�� ����1����
 

predefinedFacts �	
(���q����ก�# PredefinedFacts �� �or�#(���"q�����"
!��+
 
rulesets �	
(���q����ก�# RuleSet �� ��p�ก��	�ก��"
!��+
���1�� 
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�����"�� ก-20  ����1����
(���	.�+�
��m�1�+"q�
(������ BusinessRules (�&�) 
�	.�+�
�� ����1����
 

categories �	
(���q����ก�# Category �� �$�1�0"�p�ก��	�ก��"
!��+
 
�+"q�
 ����1����
 

ChangeRulesetCategory() �$�����$�1�0"(���p�ก��	�ก��"��ก����
 
InitCategories() ������q����ก�# Category "
!��+
"��ก����
����กor�#ก��	�ก�� 
InitPredefinedFacts() ������q����ก�# PredefinedFacts "
!��+
"��ก����
����กor�#

ก��	�ก�� 
InitRuleSets() ������q����ก�# RuleSet "
!��+
"��ก����
����กor�#ก��	�ก�� 
SaveRuleSetsToBpel() �����or�#����������
��q����ก�# RuleSet "
!��+
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���W��ก � 
 

��(��� �(+����������\ +� �������(,���\ก�ก' Data Access 

 

���� RuleSetDAM  

�$%�����"��"������"���&�� �� �
�"'ก m�1mก�o((��+,���or�#�p�ก��	�ก�� ����1����


�
m�
��������"�� (-1 
�����"�� (-1 ����1����
(���+"q�
(������ RuleSetDAM 

�+"q�
 ����1����
 
InsertActionOfRule() ����+ก��ก�1"����ก��	�ก��"��ก����
 
InsertConditionOfRule() ����+�� ���o(��ก��	�ก��"��ก����
 
InsertRule() ����+ก��	�ก�� 
InsertCustomDtParameter() ����+����+�����#(���p�ก��	�ก��"��ก����
d
�e,���� 
InsertReturnVariable() ����+�
�m$�e��
��#(���p�ก��	�ก�� 
InsertGroup() ����+ก�	&+(��ก����p�ก��	�ก�� 
InsertLoopCondition() ����+�� ���o((���� ���o(ก����p!��(���p�ก��	�ก�� 
DeleteActionOfRule() ��ก��ก�1"����ก��	�ก��"��ก����
 
DeleteConditionOfRule() ���� ���o(��ก��	�ก��"��ก����
 
DeleteRule() ��ก��	�ก��"��ก����
 
DeleteCustomDtParameter() ������+�����#(���p�ก��	�ก��"��ก����
d
�e,���� 
DeleteReturnVariable() ���
�m$�e��
��#(���p�ก��	�ก�� 
DeleteGroup() ��ก�	&+(��ก����p�ก��	�ก�� 
DeleteLoopCondition() ���� ���o((���� ���o(ก����p!��(���p�ก��	�ก�� 
UpdateActionOfRule() mก�o(ก��ก�1"����ก��	�ก��"��ก����
 
UpdateConditionOfRule() mก�o(�� ���o(��ก��	�ก��"��ก����
 
UpdateRule() mก�o(ก��	�ก��"��ก����
 
UpdateCustomDtParameter() mก�o(����+�����#(���p�ก��	�ก��"��ก����
d
�e,���� 
UpdateReturnVariable() mก�o(�
�m$�e��
��#(���p�ก��	�ก�� 
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�����"�� (-1 ����1����
(���+"q�
(������ RuleSetDAM (�&�) 
�+"q�
 ����1����
 

UpdateGroup() mก�o(ก�	&+(��ก����p�ก��	�ก�� 
UpdateLoopCondition() mก�o(�� ���o((���� ���o(ก����p!��(���p�ก��	�ก�� 
GetAllRules() � ��	
(���q����ก�# Rule p'���$%�ก��	�ก��"���1�	��or�# 
GetAllCustomDtParameters() � ��	
(���q����ก�# CustomDtParameter p'���$%��
�m$�

$�
�m�&�"���1�	��or�# 
GetAllReturnVariables() � ��	
(���q����ก�# ReturnVariable p'���$%��
�m$�e��
��#

�1�	��or�# 
GetAllGroups() � ��	
(���q����ก�# RuleGroup p'���$%�ก�	&+"���1�	��or�# 
GetAllLoopConditions() � ��	
(���q����ก�# LoopCondition p'���$%��� ���o(ก����

p!��"���1�	��or�# 

 

���� BusinessRulesDAM  

�$%�����"��"������"���&�� �� �
�"'ก m�1mก�o((��+,���or�#ก��	�ก�� ����1����


�m�
�
�������"�� (-2 
�����"�� (-2 ����1����
(���+"q�
(������ RuleSetDAM 

�+"q�
 ����1����
 
InsertCategory() ����+�+�
�+,&(���p�ก��	�ก��"��ก����
 
InsertRuleSet() ����+�p�ก��	�ก��"��ก����
 
DeleteCategory() ���+�
�+,&(���p�ก��	�ก��"��ก����
 
DeleteRuleSet() ���p�ก��	�ก��"��ก����
 
UpdateCategory() mก�o(�+�
�+,&(���p�ก��	�ก��"��ก����
 
UpdateRuleSet() mก�o(�p�ก��	�ก��"��ก����
 
GetAllCategories() � ��	
(���q����ก�# Category p'���$%��+�
�+,&"���1�	��or�# 
GetAllRuleSets() � ��	
(���q����ก�# RuleSet p'���$%��p�ก��	�ก��"���1�	��or�# 
GetAllPredefinedFacts() � ��	
(���q����ก�# PredefinedFacts p'���$%�or�#(���"q�����"��

�1�	��or�# 
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���� PredefinedFactsDAM 

�$%�����"��"������"���&��(��+,���or�#(���"q����� ����1����


�m�
��������"�� (-3 
�����"�� (-3 ����1����
(���+"q�
(������ PredefinedFactsDAM 

�+"q�
 ����1����
 
GetAllConditions() � ��	
(���q����ก�# Condition p'���$%�me&�m���� ���o("���1�	��or�# 
GetAllActions() � ��	
(���q����ก�# Action p'���$%�me&�m��ก��ก�1"��"���1�	��or�# 

 

���� BpelDAM 

�$%�����"��"������"��m$��(��+,�ก��	�ก���$%�0�*������ ����1����


�m�
��������"�� 
(-4 
�����"�� (-4 ����1����
(���+"q�
(������ BpelDAM 

�+"q�
 ����1����
 
SetNestedIfElse() ������	
(��(�����+ If-Then ��กก��	�ก�� 
SaveBpelDoc() �����m�1�
�"'ก(��+,�"��o
���กก��m$���$%�or�#����� 
SaveBpelWsdl() �����m�1�
�"'กor�#��������q��p��#���(������� 
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���W��ก � 
 

� ก[&� \�� ������� �5n�&�. ��\''��� 5n�&�[�ก81%�ก�' 5n�&ก81%�ก�'  
 

� ก[&� \�� ������� �5n�&�. ��\''��� 

 
�,$"�� �-1 ��กp#��q+m�����+�(��or�#(���"q����� 
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�,$"�� �-1 ��กp#��q+m�����+�(��or�#(���"q����� (�&�) 
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� ก[&� \�� ������� �5n�&�[�ก81%�ก�' 

 
�,$"�� �-2 ��กp#��q+m�����+�(��or�#�p�ก��	�ก�� 
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�,$"�� �-2 ��กp#��q+m�����+�(��or�#�p�ก��	�ก�� (�&�) 
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�,$"�� �-2 ��กp#��q+m�����+�(��or�#�p�ก��	�ก�� (�&�) 
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� ก[&� \�� ������� �5n�&ก81%�ก�' 

 
�,$"�� �-3 ��กp#��q+m�����+�(��or�#ก��	�ก�� 
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���W��ก � 
 

�UV�T ก��,-.������T� ��T ���Y�1�ก�Y&ก81%�ก�' 
 

����1����
(��ก�������� ���+ ����.���ก�.#ก��	�ก��+�

��&�o$��! 

ก����V�"��+"�UV�[�ก81%�ก�' 

 ก&��"��e,�����1����������ก���

������� ��p�ก��	�ก���
!� ����������+�
�+,&ก&��

��,$"�� 
�-1 d
�ก����
� ��m�1��������� �+ ��������+�
�+,&m��� e,������+��n�� mก�o( �� ��$�����
�+�
(���p�ก��	�ก��0����
�o
�  

 

�,$"�� �-18 �
���&��ก��������+�
�+,&(�������ก���

����� 

ก����.�������ก���
+���,' 

�+ ��������+�
�+,&m��� e,������+��n����+�����ก���

��������+�
�+,&�
!�o
� d
�����+���
����d
�ก����
� �� ���������m�1or�#(���"q�����"��$�1ก��
���me&�m���� ���o(m�1ก��ก�1"�� 
"��ก��	�ก��0�������������ก����� 

��,$"�� �-2   
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�,$"�� �-19 �
���&��ก������������ก���

����� 

ก����.��ก81%�ก�',������ก���
+���,' 

 ก�������ก��	�ก��0���������ก���

�����"��o
� 2 ���� � � �����ก��	�ก��"��1ก� �� �
�����ก��	�ก����ก�� ���o("��e,������ �ก ��� ���+ ���!�1�����ก��	�ก����ก"	กก�.�"���$%�o$o
�(���&�
����+���(���� ���o( ��ก�,$"�� �-3 +��� ���o(� � $�1�0"�,ก���+��&�����+���"��e,������+��nก����
���
o
� � � �$%��+���ก�� �o+&�$%��+���ก m�1�� ���o(������ก���&�������+��&�����+��� � � 2 �
��� �
+�กก�&� 2 �
�  

 
�,$"�� �-20 �
���&��ก������������ก���

�������ก�� ���o( 
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 e,������+��n�� �ก"���1�������� ���o(+������ก��	�ก����ก"	กก�.�(���� ���o(�
!� d
��� �ก
"���&�� Generate Rules m�&�1�� ���o("������+�(��o$e,������+��n ����+�&�����+�������� ���o(�
!�o
� �� ��
����&��
!�o$�����ก��	�ก�� �+ ������������ก���

�������ก�� ���o(���,$ �-4 �1o
�ก��	�ก��
"
!��+
 16 ก� �� � 2N d
� N �������&�����+���(���� ���o("
!��+
 ��"����!�&�����+���(���� ���o(
m�ก +� 2 �&� � � �$%��+���ก�� �o+&�$%��+���ก m�1�&�����+���(���� ���o("�����+� 2 �&���&�ก
� � � 
2 �
��� �+�กก�&� 2 �
� 

��
!��'�+��������&�����+���(���� ���o("
!��+
�"&�ก
� 2+2 = 4 m�1+�ก�
�	�ก��"
!��+
"���$%�o$o
�� � 24 = 16 ก� �+ ������������ก���

������1o
�

��,$"�� �-2 

 

�,$"�� �-21 �
���&�������ก���

�����"���������ก�� ���o( 

 ��ก�,$"�� �-4 ก� rule_1 +��� ���o(� � �,ก����$%��+���ก �&��ก� rule_12 +��� ���o(� � 
�,ก����$%��+���กm�1o+&�$%��+���กm�1������ก���&�������+�กก�&� 2 �
� �1��q��&�+����ก�"��+�
�� ���o("���$%�o$o+&o
� ��&� �,ก����$%��+���กm�1o+&�$%��+���ก e,������+��n��m�1mก�o(ก�
���&���!0����
�o
� 

n��e,��������+�� ���o( d
�"��o+&�� �ก"���&�� Generate Rules �� ���o(�
!��1o+&���+���������
ก��	�ก����ก"	กก�.�(���� ���o( m�&�� ���o(�
!��1n,ก����+�(��o$��ก��	�ก��"��+���,&m��� ��&� 
�
���&����ก�,$"�� �-4 �� ���o(�1n,ก����+�&�"����(��o$��ก�"	กก� m�&o+&+�ก�������ก���+&m�&
��&���
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ก���ก.5�ก81%�ก�' 

e,������+��n����� mก�o(m�1�$��������

�ก��	�ก��"��1ก�o
� d
�+���q�m��������
��$%�
�&���&�$�1���ก
�e,���� (User interface) 

��,$"�� �-5 ��ก�,$�$%�ก��	�ก��ก���'��p'��$�1ก��
���
�&�� If m�1 Then ���&�� If $�1ก��
����� ���o( ���&�� Then $�1ก��
���ก��ก�1"�� 

 
�,$"�� �-22 ก�������m�1mก�o(ก��	�ก��"��1ก� 

ก��ก��"�+��T� �5� 

e,������+��n����+ �� ก����
���

�m�1mก�o(�� ���o( ��+"
!��� �ก�
�
������ก�����ก1 
(Logical operator) "��
������ก������ ���o(o
� �
�
������ก�����ก1 o
�mก& m��
# (and) ���# (or) 
�� ���o(��ก��	�ก��(��������
���!��+��n�� �ก�
�
������ก�����ก1m��
#�� ����#�
��
�
���'��
�"&��
!� �
��� �"	ก�� ���o(��ก���'���1m��
#ก
��� ����#ก
���&���
��&����'���"&��
!� 

�+ ��e,��������+�� �mก�o(�� ���o(��ก��	�ก�� e,���������1�	�
�
������ก���$�����"���m�1�&�
(���
�m$�$�
�m�&�(���� ���o(�
!� 

��,$"�� �-6  

 
�,$"�� �-23 �1�	�
�
������ก���$�����"���m�1�&�(���
�m$�"���ก����ก
��� ���o( 

�
ก*.1�
�
������ก���$�����"��� m�1�&�(���
�m$�('!���,&ก
�$�1�0"(���
�m$�
(Variable type) 

���! 
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1) �
�m$�$�1�0"�
���( �
�
������ก���$�����"���"����+��n�� �กo
� o
�mก& �����ก�&�� 
�����ก�&��"&�ก
�� �+�กก�&�� �+�กก�&��"&�ก
�� ��"&�ก
�� �o+&�"&�ก
�� m�1��1��&���  �&���&��
!�
n�������$%��
���( n���$%��
�m$�$�1�0" integer ������&�
���(��������q+ n���
�m$�$�1�0" 
double ��+��n������")���+o
� 

2) �
�m$�$�1�0"����
ก(�1 �
�
������ก���$�����"���"����+��n�� �กo
� o
�mก& 
��"&�ก
�� m�1 �o+&�"&�ก
�� �&���&��
!��$%��
��
ก*� �
���( �� �����
ก(�1�
t 

3) �
�m$�$�1�0"�,��� o+&+��
�
������ก���$�����"�������� �ก ����1�$%��&� ��"&�ก
�� 
��+� �&���&��$%� ������ �� � ��"q�� 

�1��q�o
��&��� ���o($�1ก��
����
�m$�$�
�m�&�"��e,��������ก����
�&� �+ �������ก��
�

�����n,ก����ก����� ���o(���&���!�1n,ก$�1�+�� (Evaluate) �&������� ��"q� 

��
!������ก��
�

���������+�ก���
�����+�����#��กe,�����ก��� �� ���������+�����#�
!�o$$�1�+��ก
��� ���o((��
ก��	�ก���&���������ก���

����� ��&� �� ���o(�ก����ก
�������������"���
�� +��
�m$�$�
�m�&� � � 
OrderSize m�1e,����ก����
�� ���o(�&� �OrderSize > 20� 

��
!�e,�����ก��������&��&�(�� 
OrderSize +���������ก���

����� �� �������ก��$�1�+���� ���o( �
��� �"	ก�
�m$�$�
�m�&�(��
"	ก�� ���o("��+��������ก���

����� �1�����$%�����+�����#(�������ก���

������
!� �+ �������
ก���

�����"��������,$��q��p��#��� ����+�����#���&���!�1ก����$%�����+�����#(����q��p��#���
�
����� ����1����
�ก����ก
�����+�����#(�������ก���

������1ก�&�����
�(��ก��ก����

����+�����#(�������ก���

����� 

ก��ก��"�+ก��ก������
��5� 
ก��ก�1"��"
��o$ � � ก��ก�1"��"��o+&��&ก������ก������&�� �,$m��ก��ก�1"���� �

ก��ก��++�ก���1�	�

�����or�#(���"q����� e,������+��n����+ mก�o( ก����
���

�m�1��ก��
ก�1"�� ก��ก����
ก��ก�1"��+� 2 �&�� o
�mก& ก��ก����
�&�����+�����# m�1ก���

ก��e��
��# 


��,$"�� �-7 



                                                                                                                                                                
                                                                                                                                                                

 

 

121 

 

 
�,$"�� �-24 ก��mก�o(ก��ก�1"��
������ ���+ ����.���ก�.#ก��	�ก�� 

 

1) ก��ก����
�&�����+�����# �$%�ก��ก����
�&��
�m$�$�
�m�&� (Custom variable) 
(��ก��ก�1"��p'���1�$%�����+�����#"���&����ก��ก�1"���
!� �&�ก����
���+�

���! 

ก) �&���"�� (Fixed value) ��&� 1 �ABC� true �$%���� 
() �&���ก����+�����#(�������ก���

����� ��+"��ก�&�����&��ก��ก����


�� ���o(�&������ก���

�����+�����+�����#"���ก�
�
�m$�$�
�m�&���me&�m���� ���o( m�1
����+�����#"��e,���������('!���� e,������+��n�������+�����#���&��
!�+��$%�����+�����#(��ก��
ก�1"��o
� 

��,$"�� �-8 ก����
�&�����+�����#(��ก��ก�1"�� ItemId ��ก����+�����# 
CustomerType p'��+���ก�
�m$�$�
�m�&�(���� ���o( customerTypeCondition $�1�0"(��+,�
(������+�����#(�������ก���

�����"���� �ก+��
!�������
�����ก
�����+�����#(��ก��ก�1"��
"��ก����
 �+ ��ก����
�&�m����&�����+�����#�1m�
����,$ �<� ���� ���o(>.<� ���
�m$�$�
�m�&�>� 
��&� �customerTypeCondition.CustomerType� 

��,$"�� �-9 

�) �&�(���
�m$�e��
��#(�������ก���

����� p'���$%��
�m$�"���กq��&�e��
��#
(�������ก���

�����p'���1� �ก�
�o$�
�e,�����ก��� �&�(���
�m$�e��
��#d
�$ก��n,กก����
��ก
e��
��#(��ก��ก�1"�� ก���

ก��e��
��#(��ก��ก�1"��ก�&�����
�(��n

o$ e,������+��n����&�
(���
�m$�e��
��#��!�$%�����+�����#(��ก��ก�1"��o
� 

 
�,$"�� �-25 ก��ก����
�&�����+�����#(��ก��ก�1"��
�������+�����#(�������ก���

����� 

   

 
�,$"�� �-26 ก��m�
��&�����+�����#(��ก��ก�1"�� 
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2) ก���

ก��e��
��# �$%�ก������&�e��
��#o
���กก��ก�1"��+�ก����
���ก
��
�m$�
e��
��#(�������ก���

�����p'���1n,ก�&�ก�
�o$�
�e,�����ก��������ก���

����� �� �e,�����ก���
��q��p��#�����ก�.�"�������ก���

�����"��������,$(����q��p��#���m��� 

��,$"�� �-10 e��
��#
(��ก��ก�1"�� item_cost n,กก����
���mก&�
�m$�e��
��#(�������ก���

����� Cost of Item 
����1����
(���
�m$�e��
��#(�������ก���

������1ก�&�����
�(��ก��ก����
�
�m$�e��
��#
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Abstract-At present, business rules and business processes 
are increasingly significant for organizations. Business 

processes enable organization to quickly respond to changes 
and align with business objectives.  Business rules enable 
organization to decouple business logic from the applications.  

However, the people who truly know the business rules like 
business managers essentially implement the business rules 
through software developers.  This may cause the business 

rules used in IT systems not align with organization goals and 
lack of agility to change.  This paper presents a method that 
enables the business managers to create and edit the business 

rules themselves by constructing decision tables as a guideline 
and exposing them as web services in BPEL (Business Process 
Execution Language) to support the expected business 

processes.    

I. INTRODUCTION 

Business rules are widespread in any organization for 

example discount policy, budget approval and insurance 

approval.  These business rules are considered as the core of 

business processes as they are used in decision-making, 

defining policy, responding to events and being constraint of 

organization [1].  In short, business rules synchronize 

activities occurring in business processes of organizations.  

However, the business rules are traditionally embedded 

within the applications implemented in programming 

languages and consequently difficult for ordinary users who 

truly know them to understand.  It is also difficult to 

maintain and verify that the implementation matches the 

requirements [7].  Therefore, we should specially manage 

and define the business rules explicitly.   

Web services provide interoperability solutions for 

sharing data and functionality across applications.  Web 

services can be composed as to perform a new business 

process using orchestration concept.  BPEL (Business 

Process Execution Language) [3] and our previous work [6] 

are languages that define the business processes by 

specifying the control and data flows among the web 

services.  BPEL and web services provide agility and 

interoperability solutions for sharing data and functionality 

across heterogeneous applications. 

This paper presents a method to bridge the gap between 

the business rule experts like business managers and the 

actual business rules implemented in IT systems by using 

decision tables.  Typically, business managers lack of 

programming knowledge background but are familiar with 

decision tables.  Therefore, our work selects decision tables 

to represent business rules and transforms them into BPEL.  

The BPEL business rules are exposed as web services to 

support business processes.  This approach enables business 

managers to define and directly implement the business 

rules aligning with the business objectives.  Also, the 

decision tables enable business managers to easily create 

and modify the business rules without programming.  

Additionally, these business rules separated from business 

logic can collaborate with other applications by invoking 

other web services or can be invoked from other systems to 

compose agile business processes.  The mentioned approach 

enables business rules experts in organizations can 

implement business rules by themselves and thus decreasing 

time consumed to modify and create business rules and 

increasing reusability, maintainability and verifiability of 

them. 

II. BUSINESS RULES AND BPEL 

A. Business Rules 

    A business rule is a statement that defines or constraints 
some aspects of the business [4].  It can be a policy, 
agreement or definition relating to criteria organizations do 
with the customers, partners or employees.  The business 
rules typically consist of a collection of terms, facts and 
rules.  A term is a basic word or word phrase in any natural 
language e.g. English that workers can recognize and share 
in the business [20].  A fact is a statement that connects 
terms through prepositions and verb phrases into sensible 
business-relevant observations.  A rule is a statement that is 
applied in decision-making or computation to produce new 
information [1].  All business rules can be expressed by 
using IF-THEN format. 

 Business rules are particularly good for decisions and 

policy-intensive business domains such as the finance and 

insurance sectors [5].  Some of these rules exist in a 

formalized way, e.g., in an organizational handbook, others 

are not documented and exist only informally [9].  Business 

rules capture the unique competitive proposition of a 

business.  Because of this central role, the specification, 

enforcement, and management of rules should be a 

separated and specialized portion of business logic [11]. 

B. BPEL 

Process composition languages e.g. BPEL [3] and [6] 

provide collaboration among web services and define 

business process flows.  However, developers are 

increasingly using BPEL based on XML for modeling 

business processes within the Web service architecture [8].  

It supports two different kinds of processes i.e. executable 

business processes that can be executed by a BPEL engine 

and abstract business processes that are not intended to be 
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executed and specify some agreed behavior that partners in 

a communication scenario can agree upon [10]. 

There are many researches relating to combining web 

services and business rules to support business processes 

[16].  Since business rules management separates the 

maintenance and execution of business rules, leveraging 

web services technology to expose business rules as callable 

web services is the next approach to system integration [12].  

This approach increases reusability and loose coupling of 

the business rules in IT systems. 

III. DECISION TABLES 

 A decision table [13] is a structure for describing a set of 
related decision rules.  The basic parts of a decision table are 
shown in Table 1.  The upper left portion called the 
condition stub contains statements of the conditions.  The 
lower left portion called the action stub contains statements 
of the actions.  The condition entries and action entries are 
in the upper right and lower right portions, respectively.  
Each column in the entry portions (condition and action) 
forms a decision rule.  From Table 1, Y means condition is 
true, N means condition is false, X means action is 
performed and – means irrelevant condition (condition does 
not matter) or action doesn’t performed. 

TABLE I 
THE BASICS PARTS OF A DECISION  TABLE 

 Business Rules 

 1 2 3 

Condition Stub Condition Entries 

Condition 1 Y Y N 

Condition 2 Y N - 

Action Stub Action Entries 

Action 1 X - X 

Action 2 - X X 

 

IV. RULE MARKUP LANGUAGE (RULEML) 

    RuleML is a markup language for publishing and sharing 

rule bases on the World Wide Web [15].  RuleML that is 

open and neutral language represents rules in the form 

XML.    There are many works relating to RuleML [15].  

For example, [16] uses RuleML to store rules from the Rule 

Editor application.  Reference [17] proposes XRML to 

represent business rules by embedding the rules in web 

pages in order to control software agent and web page 

display.  Furthermore, [18] and [19] propose General Rule 

Markup Language and Mathematical Markup Language, 

respectively.   

V. APPROACH 

    This paper presents an approach to define business rules 

in IT system with decision tables in order to users who truly 

know the business can create business rules aligning the 

organizations’ goal.  The decision tables based on 

predefined conditions and actions are stored in RuleML 

format to persist the created business rules.  Then the 

business rules are transformed into BPEL collaborating web 

services in order to create and support business processes.  

The model is shown following Fig. 1. 

    This approach consists of four parts: 

 
Figure 1. Creation business rules from decision tables approach 

 

A. Predefined Actions and Conditions 

This part kept in a XML file defines terms or variables 
used in actions and conditions, variable data types and 
activity types in actions.  Activity types can be to return a 
value to client or web service calls.  If the activity is to 
return a value, the returned variable or value has to be 
defined.  If the activity is a web service call, necessary 
artifacts e.g. the WSDL location of the called web service 
and a list of web service parameters are required.  
Furthermore, it includes natural language sentences 
representing condition and actions in decision tables.  These 
sentences enable general users can easily understand terms 
in business rules.  For example, if a integer variable in 
condition is accidentNo, the sentence presented in decision 
table is “Number of accident more than ?”.  The “?” will be 
replace with a user-defined value when create decision 
tables. 

B. Decision Table 

     A decision table represents business rules to users.  Users like 
business managers can create business rules based on predefined 
actions and conditions as mentioned above.  After business rules 
are created and stored in RuleML files, users can edit them via 
decision tables again.   

C. Business Rules in RuleML Format 

After business rules are created in a decision table, they are 
stored in a RulML file to persist them.  Each of the business rules 
in the RuleML file includes conditions and actions customized by 
users, variables used in conditions and actions, variable data types 
and activity types in actions according to previous predefined 
actions and conditions.  From the previous example, if a user 
defines “Number of accident more than 12”, this condition is 
transformed to pseudo code like “AccidentNo > 12” in a RuleML 
file. 

D. BPEL files 

    BPEL files contain the business rules in form if conditions then 
actions implemented by BPEL.  These files can be executed by 
BPEL engines to expose the business rules as web services that can 
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invoke other web services to support business processes.  The 
approach used to transform business rules in a decision table to 
business rules in a BPEL file is explained as following: 

If there is a decision table DT, the other variables are defined as 
following; 

- C = {Ci} (i = 1..cn) is the set of conditions in the condition stub 
of DT; 

- A =  {Ai} (i = 1..an) is the set of actions in the action stub of DT; 

- R = {Ri} (i = 1..rn) is the set of business rules in DT; 

- CTRj = {CTiRj} (i = 1..tcn) is the set of true conditions of the 
business rule Rj  and Rj  is a member of R; 

- CFRj = {CFiRj} (i = 1..fcn) is the set of false conditions of the 
business rule Rj  and Rj  is a member of R; 

- ARj = {AiRj} (i = 1..pan) is the set of performed action of the 
business rule Rj and Rj  is a member of R; 

With above definitions, the pseudo code of BPEL into which the 
decision table DT is transformed is shown as following; 

 

IF (CT1R1 AND CT2R1 AND … AND CTtcnR1 AND  

NOT (CF1R1 OR CF2R1 OR … OR CFfcnR1)) 

THEN A1R1 AND A2R1 AND … AND ApanR1 

ELSE IF (CT1R2 AND CT2R2 AND … AND CTtcnR2 AND 

 NOT (CF1R2 OR CF2R2 OR … OR CFfcnR2)) 

THEN A1R2 AND A2R2 AND … AND ApanR2 

… 

ELSE IF (CT1Rrn AND CT2Rrn AND … AND CTtcnRrn AND  

NOT (CF1Rrn OR CF2Rrn OR … OR CFfcnRrn)) 

THEN A1Rrn AND A2Rrn AND … AND ApanRrn 

 

Each IF and ELSE IF statement in BPEL represents each business 
rule in a decision table that stored in a RuleML file.  The 
conditions in each IF and ELSE IF statement are true conditions 
and false conditions (preceded by NOT operator) of that business 
rules.  The actions in THEN statements are the actions performed 
when all true conditions in that business rule are true and all false 
conditions are false. 

VI. CASE STUDY 

Our case study is a discount policy decision table of a 

bookstore as shown in Table 2: 

TABLE 2 
THE DISCOUNT POLICY DECISION  TABLE 

 1 2 3 

Condition Stub Condition Entries 

Customer is a student Y Y N 

Order size is more than 7 Y N - 

Action Stub Action Entries 

Allow 15% discount X - - 

Allow 10% discount - X - 

No discount - - X 

From the table, there are obviously two variables in 

the condition part i.e. customer type and order size whereas 

there is only one variable in the action part i.e. discount.  

Consequently, the predefined actions and conditions of the 

decision table are shown as following: 

 

<facts>   

  <conditions> 

    <condition name="customerType"> 

      <naturalLanguage>Customer is ?</naturalLanguage> 

      <variable name="CustomerType" type="string" /> 

    </condition> 

    … 

  </conditions> 

  <actions> 

    <action name="allowDiscount" type="return"> 

      <naturalLanguage> 

Allow ?% discount 

      </naturalLanguage> 

      <variable name="Discount" type="double"/> 

    </action> 

  </actions> 

<facts> 

 

The conditions and actions tags contain conditions and 

actions that can be used in the decision table, respectively.  

Each of the conditions and actions can be used multiple 

times by customized the variable value.  The 

naturalLanguage tags contain values that are shown to 

represent condition or action in the decision table.  The 

variable tags specify the name and type of variable used in 

the condition or action.  The type attribute in action 

specifies type of action i.e. returning value to client or web 

service calls.   

After users successfully create the decision table, it is 

store in a RuleML file to persist the business rules in the 

decision table. 

 

  <RuleML> 

      <Implies> 

          <body> <Atom> 

              <op> <Rel>not equal</Rel> </op> 

              <Var type="xsd:string">CustomerType</Var> 

              <Ind>student</Ind> 

          </Atom> </body> 

          <head><Atom> 

              <op><Rel>return</Rel></op> 

             <Ind type="xsd:int" >Discount</Ind> 

             <Ind>0</Ind> 

          </Atom></head> 

      </Implies> 

 … 

  <RuleML> 

 

The RuleML tag contains all of the business rules in the 

decision table and each business rule exists in an Implies 

tag.  The body tag contains conditions whereas the head tag 

contains actions.  The above business rule means “If a 

customer is not a student, not allow discount” or the third 
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business rule in the above decision table.  Finally, all 

business rules in the decision table are transformed into 

BPEL as following pseudo code: 

 

IF (CustomerType == “student” AND OrderSize > 7)     

THEN Discount = 15   

ELSE IF (CustomerType == “student” AND NOT 

(OrderSize > 7)) 

THEN Discount = 10 

ELSE IF (CustomerType != “student”) 

THEN Discount = 0 

RETURN Discount 

 

The web service resulted from the above BPEL has an 

interface as following pseudo code: 

 
double GetDiscount (String CustomerType, int orderSize) 

 

The web service receives two parameters i.e. 

customerType, orderSize and returns percent discount to 

web service clients. 

VII. RELATED WORK  

There are many works that focus on integrating between 

business rules and business processes.  In [5], the authors 

propose a method in order to separate business rules from 

business processes.  They define business processes in 

BPEL and use principle of Aspect-Oriented Programming to 

separate business rules from business processes.  However, 

their business rules have to be directly defined with BPEL 

not decision tables.  Furthermore, the business rules are 

finally merged with existing BPEL processes whereas our 

business rules can work as independent web services.  

Reference [16] proposes a rule engine that inferences 

RuleML business rules.  It also proposes a rule editor to 

create and edit rules but the result rules are RuleML format 

that have to work with its rule engine and can not work as 

web services.  Reference [21] applies business rules to 

control business processes by inserting business rules into 

the header of an SOAP-envelope.  Business rules are 

evaluated among intermediate web services thus the central 

rule engine is not required.  Nevertheless, the business rules 

are embedded in SOAP messages and can not work 

independently. 

 

VIII. CONCLUSION 

In this paper we have presented the approach to define 

business rules separated from business logic by using 

decision tables.  With our approach, the non-technical users 

expert in business rules can define business rules closely 

aligning organization goals without programming skill.  

Therefore the approach decreases time consumed to 

create business rules and increase maintainability and 

verifiability of them.  After business rules are created in 

decision tables, they are stored in RuleML files to persist 

them and are finally transformed into BPEL files.  The 

BPEL files can be executed by BPEL engines and exposed 

as business rule web services.  The result business rules, 

therefore, are reusable and have agility to change.  Because 

of BPEL specification, the business rules can be specified to 

invoke other web services.  Consequently, the business rules 

from our approach provide collaboration between 

heterogeneous applications or web services to construct and 

support business processes efficiently. 
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Abstract 

 
At present, business rules and business processes are 

increasingly significant for organizations. The business 
processes enable organization to quickly respond to 
changes and align with business objectives. The business 
rules are recognized as core of the business processes and 
one of key factors in successful organizations. However, 
these rules are traditionally embedded in the business 
process logic. The business rule experts who are typically 
not experienced programmer, such as business analysts 
essentially implement the business rules through 
developers. This causes the business rules used in IT 
systems not align with organization goals and lack of 
agility to change. This paper presents a business analyst 
friendly method that enables them to manipulate and 
manage the business rules themselves with a DSL 
(Domain-specific language) and decision tables. Finally, 
these rules are exposed as web services in BPEL 
(Business Process Execution Language) to support the 
expected business processes.  

Key Words: business rules, business processes, decision 
tables, web services, BPEL, Domain-specific languages. 

1. Introduction 

 

Business processes nowadays are one of main 

determining factors for any successful organization. 

Meanwhile, business rules perceived as the important part 

of business processes are leveraged in decision-making, 

defining policy, reacting to events and being constraint of 

organizations [7]. Also, they are widely used in any 

organization for example discount policy, budget 

approval and insurance approval. In short, the business 

rules synchronize activities occurring in the business 

processes of organizations. Typically, these rules are 

defined by business rule experts, such as business 

analysts, who are normally inexperienced programmers. 

However, they are traditionally embedded within the 

applications implemented in programming languages and 

consequently difficult for the business analysts, who are 

probably ordinary users but truly know them, to 

understand. Moreover, it is difficult to maintain and 

verify that the implementation satisfies the requirements 

[9]. Such business rules lack a solution for agile making 

changes without modifying existing business process. 

Because of all of the mentioned difficulties, we should 

specially manage and define the business rules explicitly 

and make them can be directly defined by domain experts 

who are probably non-programmers.  

Web services provide interoperability solutions for 

sharing data and functionality across heterogeneous 

applications. They can be composed as to perform a new 

business process using orchestration concept. BPEL 

(Business Process Execution Language) [1] and BPML 

[2] are languages that define the business processes by 

specifying the control and data flows among the web 

services. We focus on BPEL since it is becoming the 

preferred standard for web service composition and 

encouraged by many vendors.  
Domain-specific languages (DSLs) provide a solution 

to directly represent and implement particular problem 
domains [6]. They can represent domain concepts as 
textual or graphics. Also, they enable the development of 
specific solution easier than general-purpose 
programming languages. Many DSLs are designed to be 
comprehensible for non-programmer domain experts by 
covering complexity and implementation details and 
providing familiar interface. Consequently, the DSLs 
enable the domain experts and programmers to identically 
realize problem domain. 

This paper presents a method to bridge the gap 
between the business rule experts like business analysts 
and the actual business rules implemented in IT systems 
by leveraging decision tables and a DSL. Typically, the 
business analysts do not have experience in programming. 
Therefore, our approach applies decision tables and the 
DSL to represent the business rules and transforms them 
into BPEL. The generated BPEL business rules are 
exposed as web services to support business processes. 
This approach enables the business analysts to define and 
directly implement the business rules aligning with 
business objectives. Moreover, these business rules 
extracted from other business logic can repeatedly 
collaborate with other applications by invoking other web 
services or can be invoked from other systems to compose 
agile business processes. The mentioned approach allows 
business rules experts in organizations to implement the 
business rules themselves, in contrast to traditional 
approach which rules are implemented through 
developers. Therefore, our approach achieves decreasing 
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time consumed to define the business rules and increasing 
reusability, maintainability and verifiability of them. 

This paper is organized as follows. In next section we 
introduce some basic concepts of our approach. We then 
briefly describe the architecture and components of 
proposed solution. Section 4 presents the detail of design 
and implementation. Section 5 demonstrates the case 
study. Section 6 presents related works and in section 7 
we finally conclude this work. 
 

2. Background 
 

2.1 Business rules 
 

According to the Business Rules Group [3], a business 
rule is a statement that defines or constraints some aspects 
of the business. It can be a policy, agreement or definition 
relating to manner which organizations do with their 
customers, partners and employees. A business rule 
typically consists of a collection of terms, facts and rules. 
A term is a basic word or word phrase in any natural 
language (such as English) that employees can realize and 
share in the business process such as “customer” and 
“order” [13]. A fact is a statement that connects terms 
through prepositions and verb phrases into sensible 
business-relevant observations such as “Customer place 
order”. A rule is a statement that is applied in decision-
making or computation to produce new information. All 
rules can be expressed by using “IF-THEN” format. 

Traditionally, the business rules are embedded within 
the business process logic. This causes problems of 
reusability, maintaining and management. The 
modification of the business rules is not agile and impacts 
the other business processes. To address the problems, the 
business rules have to be managed and defined separately 
from the rest of business processes, and then be enabled 
to work independently. This approach increases 
reusability and loose coupling of the business rules in IT 
systems. 

 

2.2 BPEL 
Process composition languages such as BPEL and 

BPML provide collaboration among web services and 
define business process flows. However, developers are 
increasingly using BPEL based on XML for modeling 
business processes within the Web service architecture 
[10]. It supports two different kinds of processes i.e. 
executable business processes that can be executed by a 
BPEL engine and abstract business processes that are not 
intended to be executed and specify some agreed behavior 
that partners in a communication scenario can agree upon. 

BPEL includes several features for web services 
collaboration such as invoking a web service and 
assigning value to an XML document. It also has 
commands for control flow such as if and else if. 

 

2.3 Decision table 

A decision table is a structure that describes a set of 
related decision rules [5]. The basic parts of a decision 
table are shown in Table 1. The upper left portion called 
the condition stub contains the statements of the 
conditions. The lower left portion called the action stub 
contains the statements of the actions. The condition 
entries and action entries are in the upper right and lower 
right portions, respectively. Each column in the entry 
portions forms a decision rule that can be written in an 
“IF-THEN” statement. For example in Table 1, the first 
column can be expressed in “IF Age >=15 and Gender is 
Female THEN Charge member fee $100”. The “-” in the 
last column means irrelevant condition (condition does 

not matter or don’t care). In an unambiguous decision 
table, every possible case of conditions matches only one 
column [16]. Therefore, a decision table can be 
implemented with an “IF-THEN-ELSE_IF-THEN-
ELSE_IF-THEN…” statement. 

3. Architecture of our approach 
 

This paper presents an approach to define business 
rules in IT systems with the DSL and decision tables in 
order that users who truly know the business can create 
the business rules aligning the organization goals 
themselves. Our approach provides interface between 
business analysts, which are business rule expert but 
inexperienced programmer, and the implemented business 
rules. They can define and edit the business rules via the 
DSL and can verify and consider the specific rules via the 
decision tables. Both decision tables and DSL express the 
business rules by based on predefined facts that we will 
describe later. After creating the business rules, all of 
them are stored in XML format for persistence purpose. 
Finally they are transformed into BPEL. The business 
rules in BPEL can collaborate with web services in order 
to support business processes. The architecture of our 
approach is shown in Figure 1. 

Table 1 The extended entries decision table 

Condition Stub Condition Entries 

Age >= 15 >= 15 < 15 

Gender Female Male - 

Action Stub Action Entries 

Charge member fee 100 150 0 
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The approach consists of five components: the 

predefined facts, the DSL rule editor, the decision table, 

business rules in XML format, and rule in BPEL. 

 

3.1 Predefined facts  
 

The predefined facts persisted in a XML file define 

templates of facts available in the business rules. There 

are two types of fact: condition and action as Figure 2. 

Both of them have variables that users have to define. 
The action type can be to return a value to client or 

web service call. If the action is to return a value, the 
returned variable or value has to be specified. If the action 
is a web service call, necessary artifacts such as the 
WSDL location of the called web service and a list of web 
service parameters are required.  

The predefined facts also include natural language 
sentences (in <naturalLanguage> tag). This enables the 
DSL and decision tables represent conditions and actions 
in ordinary user-friendly manner. For example, if there is 
a evaluated variable in a condition as CustomerType, the 
sentence presented in the DSL and decision tables is 
“Customer is ?”. The “?” will be replaced with a user-
defined value when displayed in the DSL and decision 
tables.  

3.2 DSL rule editor 

 

The DSL rule editor provides an environment that 

allows creation and modification of business rules. The 

editor extracts facts from the mentioned predefined facts 

and displays them in easily understandable way as Figure 

3. The business analysts choose and add actions and 
conditions to a rule, and then customize the related 

variables. For example, from previous example, users can 

define the condition as “Customer is library”. Since the 

DSL is similar to natural language, this obviously enables 

non-programmer business rule experts can define rules 

themselves. After the business rules are created and stored 

in XML files, the users can edit via the editor and view 

through the decision tables later. 

 

3.3 Decision table 
 
The decision tables represent business rules to users. 

Users without programming experience can verify and 
consider the business rules via them. In our decision table, 

 
Figure 1 The architecture of the approach 

<facts> 
  <conditions> 
    <condition name="customerTypeCond"> 
      <naturalLanguage> 

Customer is ? 
      </naturalLanguage> 
      <variable name="CustomerType"      
   type="string" /> 
    </condition> 
      ... 

</conditions> 
 

  <actions> 
    <action name="allowDiscount"> 
      <naturalLanguage> 

Allow ?% discount 
      </naturalLanguage> 
      <variable name="Discount"   
         type="double"/> 
      <return variable="Discount" /> 
    </action> 
    <action name="RecordLog" > 
      ... 

<variable name="CustomerName"   
         type="string"/> 

      <invoke service="RecordLogWS"                       
  operation="RecordLog"  

wsdl="LogWS.wsdl"> 
        <parameter variable="CustomerName"/> 
      </invoke> 
      ... 
    </action> 
  </actions> 
</facts> 
 

Figure 2 Predefined facts contain the templates of condions 
actions 

 
 

Figure 3 The business rule is displayed as rows in the 
decision table. 
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each rule is represented as a row. Meanwhile, each of the 
conditions and actions is represented as a column and 
expressed with the natural language sentence as shown in 
Table 2.  

 
3.4 Business rules in XML format 

 
After the business rules are created in the DSL rule 

editor, they are stored in XML files to persist them. The 
XML files contain details of the conditions and actions 
customized by users such as the values of variables used 
in them.  

 

3.5 Business rule in BPEL 
BPEL files contain business rules in form of “IF-

THEN-ELSE_IF-THEN-ELSE_IF-THEN…”. They are 

generated from the previous business rules in XML. 

These files can be executed by BPEL engines to expose 

the business rules as web services (called business rule 

services). The business rule services can serve and invoke 

other web services to support business process 

collaboration. 

 

4. Creation and transforming of the business 

rule 

As mentioned previously, a decision table describes a 
set of related rules or a rule set (a business rule). 
Therefore, we apply a decision table to describe a 
business rule.  

4.1 Creating business rule from the predefined 

facts with the DSL rule editor   

For the creation of the business rule, we design a 

predefined facts XML file as shown in Figure 2. It acts 

like material for business rules creation and consists of 

condition and action templates. The <conditions> and 

<actions> tags contain a set of conditions and actions that 

can be applied in the business rules, respectively. The 

variable that is related to them is specified with a 

<variable> tag. This tag specifies the name and type of 

the variable used in the condition and action. 
The <action> tag specifies an activity performed in the 

business rule. The activity can be to return value to client 
(<return> tag) or to call web service (<invoke> tag). 
These tags specify the applied variables as shown in 
Figure 2. 

 

4.2 Business rules in XML file   

All created business rules are stored in a business 

rules XML file. It keeps the information of the decision 

tables. The DSL rule editor and the decision tables always 

read this file to extract the rule sets. After creating the 

business rule, the rule set from the decision table will be 

transformed into the business rules XML file as shown in 

Figure 5. 

A <BusinessRules> tag contains all of the decision 

tables or rule sets. A <ruleset> tag specifies the location 

of the XML file that stores a rule set or a decision table, 

and the applied facts. Meanwhile, a <facts> tag specifies 

the location of the predefined facts file that can be used 

by several decision tables.  

Each decision table is stored in its own XML file as 

shown in Figure 6, called the rule set file. Each rule is 

stored in a <rule> tag. The <condition> tag specifies the 

Boolean expression. Each condition of the rule from the 

table, such as “OrderSize is more than 6” is kept in a 

logical operator tag, such as <moreThan> tag depending 

on the operator in the condition. These tags have three 

attributes i.e. condition, leftId and rightId. The first 

attribute refers to the condition name in the predefined 

facts. The rest attributes describe a left side and right side 

of the logical expression. For example in Figure 6, the 

Boolean expression is “OrderSize > 6 AND 

CustomerType= = ’bookstore’”. The <variable> tag in 

<action> tag specifies a value of the related variable in 

the action.  

 

Table 2 The business rule is displayed as rows in the 
decision table. 

 
<BusinessRules> 
  <facts name="factsForSale"  

location="predefined_facts_sale.xml"/> 
 
  <ruleset name="discount_book_rules" 
 location="discount_ruleset.xml"  
   facts="factsForSale" 
   description ="Discount for novel" /> 

 
  <ruleset name="book_promotion_rules" .../> 
</BusinessRules> 
 

Figure 5 All of the decision tables are stored in form of  

rule sets in the business rules XML file. 
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4.3   Business rule BPEL generation 
 

Each of the rule set XML files is transformed into a 

BPEL file in form of “IF-THEN-ELSE_IF-THEN-

ELSE_IF-THEN…” as Figure 7. This file compromises 

with the BPEL 2.0 specification and can be executed by 

compatible BPEL engines. As Figure 7, an <if> tag stores 

all rules of decision table. For the first rule, the condition 

and action are specified in the first <condition> and 

<sequence> tag, respectively. From the rule set file, the 

<And> tag inside the <condition> tag is transformed in a 

Boolean expression i.e. “OrderSize >= 6 and  

CustomerType= ='bookstore'” as Figure 7. The each of 

rest rules is specified in an <elseif> tag.  

The XML schema is also generated to define the 

complex type of the input variable and output variable 

used in the BPEL. These types depend on the type of the 

variables used in the actions and conditions. 
As mentioned previously, the action can be to return 

value or web service call. The first type is implemented 
with an <assign> tag. This tag assigns the returned value 
to the variable that is replied to the client. For example 
from Figure 7, it assigns 25 to Discount element of 
DiscountOut variable. Finally, all of the returned values 
are combined as the output variable and are replied to the 
client with a <reply> tag. In the BPEL, the web service 
call action is implemented with an <invoke> tag. This tag 
specifies the called web service and parameters. 

 

5. Case study 

We apply our approach with a case study i.e. a book 
discount policy. The result decision table is shown as 
Table 2. From the table, there are obviously two variables 
in the condition part i.e. customer type and order size. 

Meanwhile, there is only one variable in the action part 
i.e. discount. Consequently, the predefined facts of the 
decision table are declared as Figure 2 (the RecordLog 
action is irrelevant. It is shown to be example of the 
action of web service call). The result business rule and 
BPEL are generated as Figure 6 and 7, respectively. 
When the BPEL is executed by a BPEL engine, it can 
work as a web service to support business processes as 
shown in Figure 8. 

 

6. Related work 

 

There are many works that focus on integrating 

between business rules and business processes. In [4], the 

authors propose a method in order to separate business 

rules from business processes. They define the business 

processes in BPEL and use principle of Aspect-Oriented 

Programming to separate the business rules from the 

business processes. However, their business rules have to 

be directly defined with BPEL not decision tables. 

Furthermore, they are finally merged with existing BPEL 

processes whereas our business rules can work as 

independent web services. Schmidt [14] applies business 

rules to control business processes by inserting the 

business rules into the header of an SOAP-envelope. The 

business rules are evaluated among intermediate web 

services. However, the business rules are embedded in 

SOAP messages and can not work independently. In [12], 

the authors propose a method that integrates business 

rules into business process implemented by BPEL. They 

<ruleset name="DiscountCalculation" > 
  <rule name="rule_1" > 
    <condition> 
      <And> 
        <moreThan 
 condition="orderSizeCond"  
 leftId="OrderSize"  
 rightId="6"/> 
        <equals   
condition="customerTypeCond"   
   leftId="CustomerType"  
   rightId="bookstore" /> 
      </And> 
    </condition> 
    <action name="allowDiscount"> 
      <variable name="Discount" 
value="25"/> 
    </action> 

</rule> 
 

  <rule name="rule_2" >...</rule> 
</ruleset> 
 

Figure 6 The rule set file store a decision table. 

<process name="DiscountCalculation"> 
  <variables> 

<variable name="DiscountIn"  
       type="DiscountInType"/> 
<variable name="DiscountOut"  

              type="DiscountOutType"/> 
  </variables>   
  <sequence> 
    <if> 
      <condition> 

OrderSize >= 6 and  
CustomerType=='bookstore' 

      </condition> 
      <sequence> 
        <assign name="Assign1"> 
          <copy> 
            <from>25</from> 
            <to>$DiscountOut/Discount</to> 
          </copy> 
        </assign> 
      </sequence> 
      <elseif>...</elseif> 
  ... 
    </if> 
    <reply variable="DiscountOut" /> 
  </sequence> 
</process> 
 

Figure 7 The generated business rules in BPEL 
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present the Rule Interceptor Service that intercepts all 

incoming and outgoing BPEL Web service calls and then 

apply business rules with the exchanged messages. 

However, their work does not focus on business rule 

creation.  
The DSLs are also applied in the wide area of 

researches. Hamdi et el. [8] have developed a DSL named 
PPL for specify security policy in distributed systems. 
They claim that the DSL allows the expression of 
complicated security policy easily. Peltier [11] has 
proposed a DSL for model transformation in Model-
Driven Architecture. He demonstrates that the DSL 
enables transformations to be expressed in a formal, 
executable, short learning curve required and human-
readable way. 
 

7. Conclusion 
 

In this paper we present an approach to define and 
verify business rules separated from business logic by 
using the DSL and decision tables. The DSL offers the 
readable textual. Meanwhile, the decision tables present 
the easily comprehensible graphics for non-programmer 
business rule experts. Both of them cover complexity and 
implementation details, and provide familiar interface for 
the business rule experts. With our approach, they can 
define the business rules closely aligning with 
organization goals without experienced programming 
skill. The business analysts can create or modify the 
business rules in implemented business process directly. 
Therefore this approach decreases time consumed to 
manage business rules and increase maintainability and 
verifiability of them. After the business rules are created 
in the DSL, they are stored in the business rule XML files 
to persist them and are finally transformed into the BPEL 

files. With this approach, the result business rules can 
reusable and have agility to change. They also provide 
collaboration between heterogeneous applications or web 
services to construct and support business processes 
efficiently. 
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