
����� 2 

ก��	�
��
ก��� 
 

�������ก�	
��
���������������
�������������  
����!ก"�#�����$��กก
��%
$���
ก�!���ก
�&�'�
 "()*+��*+�����,-�� (V-Model) ก
�$
.�
,)�"�ก
��
���/�ก��,
 "()*+��* +�!ก
����
�+���%
�"�.�
,���"�-&0�"$
�,ก
�.�
,��,&��1*-���-���+��&$�.23 
(Multiple Linear Regressions) +�!������
���������-ก����4�"�ก��ก
��%
����� 
 

2. ���������ก���
��
�ก������ก��
���� 
 

2.1 ������������ก���
 ก��!�" �#
$	%&
�% (Software Process)  
 

���	����
��/������� 1960 #��-ก��,�+��.�
,.��4
��,
�	
 ก�!���ก
�&�'�
 "()*+��* 
(Software Process) $�0"�!���
��
�.",&��-)"�*���� ,�.�
,.��
�.�
�ก��ก�!���ก
�������
���
���/�ก��, (Engineering Process) ก��	,92�.��.�,�.��ก
�&�'�
 "()*+��*)	
�-�:�-$:��	
 ก
�
���ก�!���ก
����ก��ก��,4"��!���
��
���/�ก��,��ก
��%
-����
�-�0�"�)	
� ; �%
�
,
��
,"�-$:�4���)"�ก
��%
�
�#��"�	
�-�	���� +)	"�	
�#�ก:)
,ก�!���ก
�ก
�""ก+��+�!&�'�

 "()*+��*����ก�!���ก
��
���/�ก��,���ก:���.�,���ก�3!-�<�ก
�/
ก�
$
��1��%
-���ก
����
-$,
!�,������ -&�
!ก
�&�'�
4���)"�ก
��%
-���ก
�+��)	
� ; ��ก
�&�'�
 "()*+��*��
�=��������
ก>�	
#,	�
,
��$
4�"������,#���	
 ��1�ก
���-�<���1�ก
������������ �
���1�"
��!��ก�	

"�ก��1�ก
�$�
������
�ก
�3*���+)ก)	
�ก��""ก#� ��������
�#,	"
�,�.%
)"�+�	�"��%
$�����ก
��
�ก
�3*#�� (��3�),2540)  

ก�!���ก
�""ก+��+�!&�'�
�!���
� "()*+��*�%
+�ก)
,�2�+��$�0"�.�����
�
4"���1��%
-���ก
� (Models/Paradigms) #��$�
��2�+������ก�� +)	���.��ก
�.��.��
"���!����!
�%
-��"ก�!���ก
�&�'�
 "()*+��*+�����,-�� (V-Model) -&0�"ก
��%
-���ก
�&�'�
��������)
 "()*+��* (Software Life Cycle)  
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2.1.1 ก���
 ก��!�" �#
$	%&
�%&�� (V-Model) 
 

ก�!���ก
�&�'�
 "()*+��*+���� (V-Model) ���+�����A
&��� 1.7 ก�!���ก
����
#�����ก
�&�'�
,
�
ก-�.��.ก
�""ก+��+�!&�'�
 "()*+��*+����%
)ก Waterfall Model +�!
92�-���,.��.����1����4
��,
.0" ก�!����ก�
�$,-�"�,��-,0�"�C 1992 (German Ministry of Defense) 4�"
+)ก)	
�����%
.�E�
กก
�&�'�
+����%
)ก (Waterfall Model) .0"ก
�&�'�
+���� (V-Model) �!
�%
�
�.��.2	ก��#�&��",ก��ก
����"�����!+�	�""ก-�<� 2 �	�� ,�F=G� �
�+�!F=G�4�
-�<��2�
.��
�)���� F=G���
� �
�,0"4"�)�����!-�<�ก�!���ก
���-.�
!$*+�!""ก+���!�� "()*+��* �	��
F=G�4�
4"�)�����!-�<�ก
����"�+�!ก
��%
�����ก�
��ก�!���ก
�9��) "()*+��* +�!��
ก�!���ก
�9��) "()*+��*+���� (V-Model) ��!ก"�����4���)"�ก
��%
�
�������    

 

1. ��-.�
!$*.�
,)�"�ก
� (Requirement Analysis) 4���)"�ก
�-ก:�.�
,)�"�ก
��
ก�2ก.�
 
+�!�%
,
��-.�
!$*.�
,�2ก)�"��$�)��)
,.�
,)�"�ก
�����2ก.�
$�0"92���� 

2. ""ก+���!�� (System Design) 4���)"�ก
�""ก+���!����ก�!���ก
�&�'�
 
�!�� "()*+��*-�	�ก
�""ก+���.�����
�4"� "()*+��* (Architecture Software System)  

3. ""ก+�����+ก�, (Program Design) -4���)"�ก
�""ก+���2�+��ก
�&�'�
)�� 
���+ก�, 

4. ก
�-4��� (Coding)  4���)"�ก
�-4������+ก�,4"� "()*+��* 
5. ก
����"� (Unit & Integration Testing) 4���)"�ก
����"����-�<�$�	���	"�+�! 

A
&��,�����!��4"� "()*+��* 
6. ���"��!�� (System Testing) 4���)"�ก
����"���+)	�!�	��4"��!�� "()*+��* 
7. ���"�ก
��",���$�0"4�".�
,���-�<��
�ก
� (Acceptance Testing)  4���)"�ก
� 

���"� "()*+��*-&0�"�$�)��)
,.�
,)�"�ก
�+�!-&0�"ก
��",��� 
8. ก
�����
�+�!�%
�����ก�
 (Operation & Maintenance) 4���)"�ก
�����
� "()*+��* 

+�!ก
��%
�����ก�
-&0�"�H"�ก��ก
�-ก���=E$
-,0�"�2ก.�
�%
#�����
� 
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'�!��� 2.1 +���ก�!���ก
�&�'�
 "()*+��*+���� V 6 Model  
 

2.2 ������������
�(
ก��)ก���ก*��
�)	�
�ก�� (Requirement Engineering) 
 

-.�0�"�,0"����!���.�
,�%
-�:�4"��!�� "()*+��*���#��)
,�����!��.*���ก%
���,�ก
�
ก�	
��
�ก��,
ก������.0" �!����/�ก��, "()*+��*.�
,)�"�ก
� (Requirement Engineering) +�!
-�<�ก�!���ก
�$�0"���,�	�$,
����-$:�#�����4"�ก��	,92��$�+$�	�4�",2� (Stakeholders) �	
)�"�ก
�
"!#� -"ก�
����#���
กก
�-ก:�.�
,)�"�ก
�-$�	
���-,0�"�%
ก
���-.�
!$*-��:��!-�<�)��-�0�",���ก
�
�%
#��2	ก
�)��)����!��(Implementation)  
��ก�!���ก
����ก�	
�����!��,#��
�ก
��	
�-��� �2ก.�
 
92�����!�� 92�&�'�
�!�� $�0"$�
�"�	
����-ก����4�"����+)ก)	
�ก��""ก#�  
������-$�	
���-�<�
-�H
$,
�$��ก��ก��%
�
�#,	�	
�!-�<�.�
,&
�&"��4"��2ก.�
$�0"��ก&�'�
�!��.�
,4��+���
)	
� ; ���-ก��4
�� 
��-�<�9�)	"ก
�&�'�
�!�� "()*+��*�������� �!-$:�#���	
��/�ก��,.�
,)�"�ก
� 
(Requirement Engineering) ,�.�
,�%
.�E)	"ก
�&�'�
�!��-�<�"�	
�,
ก-&�
!�	
��/�ก��,.�
,
)�"�ก
�(Requirement Engineering) �!)"�.%
�
,#���	
 �%
#,)�"��%
 +�!4���)"�ก
��%
$�0"
&�'�
�!���!)"�.%
�
,�	
�%
"!#�+�!�%
���)	",
-,0�"#��.�
,)�"�ก
� ,
+����
� �%
ก
�
��-.�
!$* )����"�.�
,�2ก)�"� +�!�%
 "()*+��*4�"ก%
$��)	"#� �
ก����-,0�"#�� "()*+��*
4�"ก%
$���
��%
,
-4����$�-�<��2�+��,
)�I
�����/�ก��,.�
,)�"�ก
�  
��ก
��%
 ��/�ก��,
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.�
,)�"�ก
��%
-�<�"�	
�,
ก����!)�"�,�.�
,�2�&0��I
����)	"#����-&0�"��!ก"�ก
��%
 ��/�ก��,

.�
,)�"�ก
� 
8 ��)����
 (Cognitive psychology) -&0�"�	����ก
��%
 
��-�<�&0��I
����.��,���ก
�-ก:�

�����,-&�
!92���� -4�
#�-ก:�.�
,)�"�ก
� )�"�-4�
#���,A
�3*ก�	
�!,
 
���=E$
+�!.�
,
)�"�ก
� 

8 ,��������
 (Anthropology provides)  
8 ���.,����
 (Sociology)  
8 A
�
/
�)�* (Linguistics)  
ก	"�ก
�""ก+��+�!&�'�
�!���ก
�9��) "()*+��*�!)�"�,�.�
,-4�
���	
"!#�.0"

.�
,)�"�ก
� -&0�"����!#���%
ก
�""ก+��+�!���
�#��"�	
��2ก)�"� +)	ก
�#��,
 
��.�
,)�"�ก
�
�����!#����
�#��"�	
�#��	
-�<�.�
,)�"�ก
�����2ก)�"� #,	.�
�-.�0�"� -&�
!������9��&�
�+)	�!
��� �
,
���%
#��2	.�
,��,-$��#��ก
�-ก:�.�
,)�"�ก
��
�-$,0"�ก��ก��ก��,�
���/�ก��,
 "()*+��* (Software Engineering) ก��ก��, "0�� ; ����
,
������-�������$�-4�
ก��.�
,)�"�ก
�
4"� Process, Project, Product +�!�
�����%
#�� ก
�����-������#,	#��+���	
$��ก-����� +)	-�<�.�
,
�%
-�<� ����!)�"��%
.�
,-4�
�� .�
,)�"�ก
�4"��=E$
ก	"�����!+ก��=E$
 �2�+���
�4"�
��/�ก��,.�
,)�"�ก
� (Requirement Engineering) -�<�ก
����$
��1�ก
����-$,
!�,����!�%
,
���
-&0�"����!-4�
����������� �2ก.�
 (Customer) )�"�ก
�+�!�%
,
��-.�
!$*.�
,)�"�ก
�,  ก
���!-,��
.�
,-�<�#�#�� , ก
�-���
��ก
�+ก��=E$
"�	
�,�-$)� ก
�"1��
�ก
�+ก��=E$
�$����-��  
��
�
,
��+�	�����4"�.�
,)�"�ก
�""ก#�� 3 +��������.0" 

 

1. .�
,)�"�ก
�$��ก (Functional Requirement) -�<�.�
,)�"�ก
����)�"�,�"�2	��
ก�!���ก
�9��) "()*+��*���� ;  
���!-�<�.�
,)�"�ก
�4���&0��I
�����!�� $�0" 92���� )�"�ก
�
+�!�%
-�<�)�"�,� 
���!4
�#,	#����ก
��%
�!��4"� "()*+��* 

2. .�
,)�"�ก
����#,	��	.�
,)�"�ก
�$��ก (Non 6 Functional Requirement) -�<�.�
,
)�"�ก
�4"��!��$�0"92�������,����!��+����
,
���%
�$��!��$�0" "()*+��*�����%
�
�#����-���
.�
,�
,
����
�.�3A
&+�!ก
��%
�
��$�,���!���1�A
&"
��!-�<�-�0�"�#44"�-��
, ,
)�I
�
������&�'�
�!���!"�2	���2�+��4"�ก�!���ก
�$�0"4�",2����-�<��	���	�����������$�.�
,
)�"�ก
�$��ก (Function Requirement) ,�ก
��%
�
�����,�2�3*$�0"�%
�$�ก
��%
�
�,���!���1�A
&
,
ก����4
��  
��)��"�	
�4"�.�
,)�"�ก
����#,	��	.�
,)�"�ก
�$��ก (Non 6 Functional Requirement) 
���+�����A
&��� 2.2 
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 Non-functional 
requirements 

Process 
requirements 

Product requirements External 
requirements 

Delivery 
requirements 

implementation 

requirements 

standards 

requirements 

Usability requirements 

Reliability requirements 

Safety requirements 

Efficiency requirements 

Performance requirements 

Capacity requirements 

Legal 
constraints 

Economic 
constraints 

Interoperability 

requirements 

 
 
 
 
 
 
 
 
 
 

 

 

'�!��� 2.2 +���)��"�	
�4"� Non 6 Functional Requirement  
 

3. .�
,)�"�ก
��%
.�E$��ก (Domain Requirement) -�<�.�
,)�"�ก
����92�&�'�
�!��
 "()*+��*)�"��$�.�
,�%
.�E-�<�"�����+�ก.0")�"��%
�!�����ก	"��
��
,
���%
�!��"0��)	"#�
#��  
�� Domain Requirement �!��,�
� Functional Requirement ����%
.�E+�!)�"�-�0"ก�%
ก	"�
-&0�"����!#��&�'�
�!�����-ก����-�0�"�)	"�
ก.�
,)�"�ก
��%
.�E���#�� 
 

2.2.1 ก���
 ก����
�(
ก��)�
�)	�
�ก�� (Requirement Engineering Process)  
 

-�<������$�0"ก�!���ก
�����!#��,
 
��.�
,)�"�ก
�����2ก)�"���ก
�-ก:�.�
,)�"�ก
�
+�!ก	"�����!#�-ก:�.�
,)�"�ก
��
ก�2ก.�
�%
-�<�)�"�,�ก�!���ก
� Requirement Engineering 
process ���+�	�"�-&0�"-)���,ก
��%
�
��$�,���!���1�A
&+�!�������"�
ก#���
ก4���)"�+�!��1�ก
�
4"� Requirement Engineering Process .0" Input +�! Out Put ���+�����A
&��� 2.3 
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'�!��� 2.3 +��� Requirement Engineering Process Input and Out Put 
ก�!���ก
���/�ก��,.�
,)�"�ก
����ก��	,��ก&�'�
 "()*+��*�	���$E	-�0"ก���ก��,
ก

���=������.0" +��-ก����ก��$"� (Spiral Model Requirement Engineering Process) ���+�����
A
&��� 2.4 ��!ก"����� 4 4���)"�$��ก ; ������ 

1. ก
������,.�
,)�"�ก
� (Requirement Elicitations) -�<�4���)"�ก
������,.�
,
)�"�ก
�4"�92����-ก����4�"�ก���!������$,� -&0�"�$�#��.�
,)�"�ก
����.�"�.��,�����!���
� 

2.  ก
�-���
+�!ก
���-.�
!$*.�
,)�"�ก
� (Requirements Analysis and Negotiations) 
-�<�4���)"�ก
���.�
!$*4�",2����#���
ก+$�	�4�",2����-ก����4�"� +�!-,0�",�4�"4��+���-ก��4
��ก:)�"��%

ก
�-���
-ก����ก���!�����"
�-������+����$�-4�
��#�����/�
�-����ก�� 

3. ก
��%
-"ก�
�.�
,)�"�ก
� (Requirements Documentation) -�<�4���)"�ก
��%
-"ก�
�   
)	
� ; -ก����ก��.�
,)�"�ก
�$�0" ก
��%
4�"ก%
$��4"�4�",2����#��,
 

4. ก
�)����"�.�
,)�"�ก
� (Requirements Validation) -�<�4���)"�ก
�)����"�
-"ก�
�$�0"�������#��ก%
$��#��,�.�
,�2ก)�"�4"�4�",2� $�0"�!-�<�ก
��%
 �%
���	�����#,	+�	��
-&0�"�$�,������	
 Software Requirements &��",����!�%
#�&�'�
-�<�)	"#�  

 
 
 
 
 

 

Agreed
requirements

System
specification

System
models

Requirements
engineering process

Stakeholder
needs

Organisational
standards

Domain
information

Regulations

Existing
systems

information
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'�!��� 2.4 +���+9�A
&4"�ก�!���ก
�$
.�
,)�"�ก
�+��-ก����ก��$"� (Spiral 

Model Requirement Engineering Process) 
 

2.3 �
)!�
�	
�%- ก��!�" �
.	���ก��)&/�0.�ก��1��  CAD/CAM 
 

���)���+)	�C ../. 1950 -�<�)��,
#��,�ก
���!��ก)*���.",&��-)"�*���
���/�ก��, +�!
�	���
�"�)�
$ก��,,
ก4
�����-���,�
กก
����.",&��-)"�*-&0�"�	����ก
�.%
��3-�<��	���$E	
����.�
,ก�
�$��
�
���
�#,�.�"�-�:ก��"��ก�* �%
�$�.",&��-)"�*,� 4�
�-�:ก��+)	4��
.�
,�
,
���2�4
��+�!����%
.�E.0"�
.
�2ก���
�,�ก
���!��ก)*���.",&��-)"�*���
�)	
� ; 
ก��
�4�
�4
�� 
��ก	"�$�-ก��ก
�&�'�
�����
���
�L
�*�+��*+�! "()*+��*-&0�"��!��ก)*����
�)	
� ; 
��-ก��-�.�������$,	 ; -�	� .",&��-)"�*ก�
(Mก (Computer Graphics)  
��-�<�ก
����.",&��-)"�*
-&0�"���
�A
&���
���/�ก��,ก:#��,�ก
�&�'�
-�.�������$,	4
�����"
/��&0��I
��
���
�
.",&��-)"�*ก�
(Mก-&0�"�	����ก
����
�+���������0�"�	
>ก
����.",&��-)"�*�	����ก
�
""ก+��? $�0" CAD ( 
��,
�
ก Computer Aided Design $�0" Computer Aided Drafting) +�!
)	",
ก:#��,�ก
�&�'�
���.",&��-)"�*�	����ก
�9��)���� ���ก
����.��.�,"��ก�3*����%
$��
���
9��)���.�
$�0"�����
�������
�+�!#��-���ก-�.��.����	
>ก
����.",&��-)"�*�	�����
�9��)?$�0" 
CAM (,
�
ก Computer Aided Manufacturing) +�!-�0�"��
ก.",&��-)"�*�	�����
�9��)����)�"�
"
/��4�",2��
ก.",&��-)"�*�	����ก
�""ก+��������� �
������"�"�	
���� �
�)�"�����
��	�,ก��

Requirements elicitation Requirements analysis and
negotiation

Requirements documentationRequirements validation

Informal statement of
requirements

Agreed
requirements

Draft requirements
document

Requirements
document and

validation
report

Decision point:
Accept document
or re-enter spiral

START
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+�!�!-���ก-�.��������
���� ����.�
,-.������	
 CAD/CAM  
�� CAD/CAM �0"�	
-�<�&0��I
�
4"�ก
���!��ก)*���.",&��-)"�*���
�"�)�
$ก��, 

$
ก�!���ก�!���ก
��%
�
���
� CAD/CAM �$�#��9�-):,����!)�"��
,
���	�4�",2��
�
ก��#�� ก�	
�.0" 4�",2����""ก+�����.",&��-)"�*�	����ก
�""ก+�� 
��-�<�4�",2�����ก�3!�2�
A
&ก�
(Mก�!�
,
���%
#������ก
�9��)�����
� 
��,���ก�3!+�!4�
�-�	�-����ก�����""ก+��#��
��ก��!ก
��������$
ก,"�����ก�3!ก
����4�",2��	�,ก����ก�3!4"��
� CAD/CAM �!-�<� 
��ก�3!���+�����A
&��� 2.5 

 

 
'�!��� 2.5 +���.�
,��,&��1*4"�ก
����4�",2��	�,ก���!$�	
�$�	���
�)	
� ; 4"�

�!���
� CAD/CAM ���
�"�)�
$ก��, 
4�"��4"�ก
�����!�� CAD/CAM ����%
-4�
,
�	������
�ก
�9��) .0" ก
���-��
��ก
�

""ก+�����9��
����""ก,
,�.�
,�2ก)�"�-�0�"�0"#��"�ก����,�.�
,�0�$��	�)	"ก
�-������+���
+ก�#4.	
����	
���ก
����
�9��
�"�2	��-ก3O*)�%
+�!-,0�",�ก
��%
4�",2����""ก+��#��#�����
���
ก
�9��)�!#��4�",2����)�"�ก
�-&�
!-�<�4�",2����-����ก��#,	)�"�,�ก
���	4�",2��$,	�
���-��
��
ก
�9��)��#��,
ก 
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2.4 ���3�ก�����)ก���
�)��)!� 0%�4����� &��!�.�56 (Multiple Linear Regressions)  
 

�=E$
��
���/�ก��,+�!����
/
�)�*�������#�,�ก-ก����4�"�ก��)��+�����,�.�
,��,&��1*
ก��)���+)	�"�)��4
��#� �ก)�+����,,)��	
)��+��)
, (Dependent Variable, Y) $�0"9�)"���"� 
(Response) ,�"�2	-&���)��-���� ���4
��ก��.	
4"�)��+��"���! (Independent Variable, X) �%
��� k )�� 
(X1, X2,C, Xk) .�
,��,&��1*�!$�	
�)��+��-$�	
����2กก%
$�����+���%
�"�.3�)/
�)�*-���ก�	
 
+���%
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  Y = β0 + β1X1 + β2X2 + C + βkXk + ε                                                     C (2.2) 
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  Y = b0 + b1x1 + b2x2 + C + bkxk + e                                                              C (2.3) 
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  Y^ = b0 + b1x1 + b2x2 + C + bkxk                                                                   C (2.3) 
 

HIJKLMกOPPQRSTTUVWXPVYกZ[O STT\]O^_KกOP`a`_YSTTXbcKXLdUefghQijVJMVklZSRP`a`_Y 
k klZ (Multiple Linear Regression Model with k Repressors Variables) eOPOMcXk_Pm jβ , j = 0, 1, 
C., k `QกXPVYกZ[O LlMRPnLcjocpกOP`a`_Y eOPOMcXk_Pm jβ  SLaK`IKกOPXR^VJYUSR^KjVJXกcaqIWUกlTr^
k_T Y k[_fUIJKfU[ZYq_KกOPXR^VJYUSR^KjVJXกcaqIWUกlT jx  XMsJ_klZSRP_cLPnjVJXf^s_jlWKfMa ix  
(i=j) MVh[OhKklZ 

 

2.4.1 &'()*+,-ก/012&30/45631/7898*:&;2'<5= 
 

XKsJ_Utqq_KกOPZcXhPOnfmhZOM`a`_Y XRuUXKsJ_UtqjVJXกVJYZqd_KกlThZOMh^OaXh^sJ_U (Error 
or Residual) HIJK\nkd_Kj]OกOPkPZ\L_TXKsJ_Utqq_KกOPZcXhPOnfmhZOM`a`_YXกVJYZกlTh[O
h^OaXh^sJ_UalKUVW (กl^YO, 2546) 

1 h[OhZOMh^OaXh^sJ_U e XRuUklZSRPjVJMVกOPS\กS\KRกkc 
2 h[OXv^VJYhZOMh^OaXh^sJ_UXRuUwQUYm E (e) =0 
3 h[OhZOMSRPRPZUq_KhZOMh^OaXh^sJ_UXRuUh[OhKjVJ V (e) = 2

eσ  
4 h[OhZOMh^OaXh^sJ_Ukd_KXRuU_cLPnk[_กlU 
5 klZSRP_cLPnkd_KXRuU_cLPnk[_กlU 

jxyzVกOP__กSTTกOPja^_KS^nSTT\]O^_KกOP`a`_YXbcKXLdUefghQialKjVJก^[OZMO
qdOKkdU\n`QกU]OMOfOhZOMLlMelUomq_KR{\\lYjVJMVr^กPnjT|UกOPj]OKOUadOU CAD/CAM k[_กOP
RPnXMcUPOhOS^nPnYnXZ^Oq_KกOPr^ckbcWUKOUkdUSTTSM[ecMem 

 

2.5 ?@ABCก/03D/+1E3F/,GGH/?C)I;JI+7*&K*06L/7&GL 
 

 h[Oe^lKKOUt}}~O fMOY`IK h[Oก]O^lKt}}~Oq_KXhPsJ_K|bdt}}~OjVJXR�a|bdKOU|UfU[ZYกc�^Zlkkm
hQiadZY \]OUZUblJZ�MKjVJ|bdKOU MVfU[ZYXRuU กc�^Zlkkm-blJZ�MK fPs_XPVYกZ[O 1 fU[ZY fPs_ 1 YQUck 
กPiVกOPhcah[Oe^lKKOUjVJ|bd|UM_Xk_PmLOMX}LMVLQkP|UกOPh]OUZi alKk[_tRUVW 
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