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At present, Web-Based Instruction plays an important role for learning 

performance. An educational institution need to save time to create a Content 

Management System via an internet network. The result is Open Learning Source 

Management System. The popular open source platforms are Moodle, Atutor, 

Claroline, Learnloop, Splearn and Vclass because they are easy to use, edit, improve 

and adapt the content without any assistance from a web master or programmer. 

Therefore, at SUT, there is the SUTinsServer 5103 Plus Moodle with has a content 

management system already installed on a Linux platform for software development. 

However, its process is slow. When users request some recent data on web 

page, they have to wait until the server processes all data and refreshing all over the 

web page again. This research describes the design and development strategies by 

incorporating Caching PHP data programe to increase the performance. The results 

are also presented. 
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��!
�����#���!$%��*�!0��0	)��.
0(�+���j� (�4
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2.1.1  AJAX (Asynchronous JavaScript And XML)  
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�5��$% 2.1  *	�0ก�����$����$��ก���/�0��*����
� ก�� AJAX (��ก���
5��, www, 2550) 
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%��5+#�ก��i��$%ก�+�0.��0.&k� #�
�O##P���`4
�)���i�(�&%0N�(��N#(!�ก.
0*���
���4%
0 Web 2.0 ,��+�� 
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 *!��)
�� Google ,�+N�+ก���
��)
	4%
	��*�� Asynchronous ��4%
��i���ก}���$%�/�
N(+�5+#�กก�� AJAX ก��
�)�0*��)(!�� ก���/�0��*��,�!�
���-�d
��e��
�� `5ก�/���N�+0����i�
#/������ก ��)� ก���
��)
ก��}��.+
�5!�$%�d
��e��
�� (�4
ก��N(+��
ก����0

���
����j� d&%0 
Google ��i��5+��Q��*!�ก����	
� AJAX #&0	�0�ก�,�+�)� �!�!
�N( ).
0 Google N��)�0�+��q 
2005 #&0��i�ก���/� AJAX ������Pก��N�+0�� ��)� Gmail, GoogleMap, GoogleSuggest *!� 
GoogleGroup ��i��+� 
 ��4%
0#�กก������Pก��N�+0��N��O##P����$k �$(!�กก���$%�/�0��*!+��ก
�ก��	5 �	$�
��!�*!�������ก�.
0�5+N�+N�ก���
�
�ก���/�0���)�0 t �/�N(+�5+N�+�+
0(�P��
 *!��/�N(+ก��
�/�0��.
0�5+N�+��i�,�
�)�0,�)�)
��4%
0 -���O (��$%�ก
�.&k��$��0�)
,��$k 
 1)   *��
�)�0�!ก�����)
�5+N�+ (�4
�$%��$�ก�)� "Click, wait, and refresh"  
 ก���$%�������d
���
�	�
0�)
ก���/�0��.
0�5+N�+ -��#��
k0(�+���j��$%*	�0
�5)
N�.����k� *!+�,��/�ก��	)0 HTTP Request ก!��,���0�d
��e��
��*�� d&%0�/�N(+�5+N�+,�)	����`�/�

�,�,�+�!�N�.����k� �
ก#�กก���
�
� ��4%
�d
��e��
���/�ก�������!�	�j#กj#�	)0(�+� HTML 
ก!������0�������d
�� �)
#�ก��k��������d
��กj#��$�e��*!�*	�0(�+� HTML (�+�N(�) �5+N�+#&0#�
	����`N�+0���)
,�,�+  
 #��(j��)��5+N�+�+
0(�P��
	/�(���ก�������!�!.
0�d
��e��
�� *!�ก���$�e��
(�+� HTML N(�)��k0(�+� d&%0��i�	
%0�$%,�)�$���	
��
6��N���
0 Dynamic .
0ก���/�0������j�
*
��!
����� 
 2)   �
�$ก���
��)
*�� Synchronous (�4
�$%��$�ก�)� "request/response"  
 ก���$%�������d
����
%��/�ก���+
0.
.+
�5!#�ก�d
��e��
�� *!��d
��e��
��#��/�ก��
�
�	�
0�s���ก���+
0.
�$%�������d
���+
0.
����)���k� -���d
��e��
��#�,�)	����`	)0.+
�5!,�+
`+��������d
��,�),�+�+
0.
.+
�5!N�.����k� d&%0`4
��i�ก���
��)
	4%
	��*���
���0��$�� �0#� 
*���$k��$�ก�)� Request/Response *�� Synchronous �4
 ก���/�0��*�����	��#�0(����(�)�0 
�������d
��ก���d
��e��
�� �/�N(+�ก
�����!)��+�N�ก���/�0���/�N(+�5+N�+�/�
�,�,�),�+
$ก �
ก#�ก
ก���
ก���
�	�
0ก!����#�ก�d
��e��
�� (!�0#�ก�d
��e��
�������!�!�	�j# ��0�'���! 2.2  0�5"
ก��
�����
�����1����"ก���2!����0�� Synchronous ก	�0�� Asynchronous 
 �P��
0.
0-��0	�+�0��0 Software .
0 AJAX �)�0#�ก��j�*
�!
�����N�
�O##P����$k ��4%
0#�ก�$ก����
%� Engine ��01O�0,�!�
���  
 3�ก�'���! 2.2 AJAX Engine 
�� 31��'��1����" ���
��5���/'��,�ก	�
D���E
���� D !"31
��"���
��
ก���B�"�
��!A��
�
�� ก���B�"�
���" G #�"/'��,����0ก��31A�
���ก AJAX Engine �	�
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��# �
�� 0�
��!ก�����"#��
��
�C�3�ก
D���E
�����5���" 0�131�,����"����"#���'�0�� XML �

ก��#
����#���'��1����"
D���E
����ก	� AJAX Engine 
�2!�
�����
D����B�ก�����"#�#���'�3�ก

D���E
���� 

 

�5��$% 2.2  ก�����$����$����(�)�0ก��	4%
	��*�� Synchronous ก��*�� Asynchronous 
(�
ก
�$��$�, www, 2550) 
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�5��$% 2.3  AJAX Architecture (��ก���
5��, www, 2550) 

 
 AJAX 	����`�)��!�ก���
��)
��(�)�0,�!�
���ก���d
��e��
�� N��)�0.
0ก��
-(!�(�+���j� �������d
��#�-(!�.+
�5!#�ก AJAX Engine *��ก���+
0.
.+
�5!#�ก�d
��e��
��
-����0 ��0��k� AJAX #��/�(�+��$%��k0ก���/�	)0	)���
��)
ก���5+N�+*!��
��)
,���0�d
��e��
��*!+� 
AJAX Engine #�
�P ��N(+ก��ก���/��)�0 t N���j�*
��!
�������i�*�� Asynchronous �4
����
��i�

	��N�ก���
��)
,���0�d
��e��
����%��
0 ��0��k��5+N�+#�,�)��ก���������d
��(�+��)�0��!)�N�
.���$%ก/�!�0�
.+
�5!#�ก�d
��e��
��
$ก�)
,� ��0��k����`P���	0��N�ก��N�+���-�-!�$ AJAX #&0`5ก
�
��+�.&k���4%
*ก+,.�O (��)�0 t �)
,��$k 
 1)  *��
�)�0�!ก�����)
�5+N�+ (�4
 "Partial screen update" replaces the "click, 
wait, and refresh"  

Server l side system 

HTTP request UI, data, logic 

web server 

Server � side logic and 
data 

Ajax engine app  
logic  

user event                UI update 

browser client 

User interface 

app  
 
logic  

 

User interface 
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�+
0.
,���0�d
��e��
��#�`5ก#����i�.+
�5!N(�)��4%
`5ก��!$%��*�!0*!+� ก��(�P���0�ก.
0	)��
�
��)
ก���5+N�+#&0,�)�ก
�.&k� �����(�+���j���k���0�0`5ก*	�0
�5)*!�	����`N�+0��,�+ -������#�ก
ก��(�P���0�กก���/�0��.
0�5+N�+ ก����!$%��*�!0(�+���j���0	)��	����`�/�N(+(�+���j��/�0��
�)
,�,�+ `&0#�,�)N�)��k0(�� *�)
�)�0�+
�กj�/�N(+ก���/�0��,�)(�P���0�ก,�+  
 2) ก���
��)
*�� Asynchronous *���$%*�� "synchronous request/response"  
 �B���	� AJAX ก�� Request/Response 31�B�0�� Asynchronous D !"�2�ก��
��5����2!����ก	�
D���E
����0������1�5��B�ก���5ก����5����1����"
�����
D���ก	�
D���E
���� /���!
A5�กC�2�/'��,������H�,�"�

�C�0����
�,	
A5� �
#)1��!A��
�
���B�ก�����"#�#���'�3�ก
D���E
����
��'�
�2��"��	" (
��
ก���B�"�
0������ �ก	
 �5���"
��
 2 dFe" 
,�
 �
�����
ก	���	"���
) 
�2!�#���'�

5�
��"��H "
�����
D��� กC31
���!�
0��"�
��
�C��
���
��!/'��,����"#�#���'����� �
#)1��!#���'�
���
�2!
 G �	"�"0�5"���A� (��,� %�������3	ก��, 2547) 

 

�5��$% 2.4  ก���/�0��*�� Asynchronous *!�ก����!$%��*�!0(�+���j�  
*����0	)�� (��ก���
5��, www, 2550) 

 
 Greg Murray (2006) ,�+���$����$��`&0.+
�$ *!�.+
�	$�.
0 AJAX ,�+��0�$k 
 �	
���
� AJAX  

1) ��i����-�-!�$N(�)�$%�
�	�
0�)
�5+N�+,�+
�)�0�����j���4%
0#�กก��
��!$%��*�!0*����0	)��  

user events UI updates 
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2) �5+N�+,�)�+
0(�P��
ก�������!�!.
0�d
��e��
�� ��4%
0#�ก��i�ก���
��)

*�� Asynchronous  

3) �
0���ก���������d
��(!�ก t �$%	����`N�+ JavaScript ,�+  
4) �/�N(+ก�������!�!�$%�d
��e��
���$���������j���ก.&k� ��4%
0#�กก��

�����!�!�$%�d
��e��
��!�!0  
5) ,�)�+
0�/�ก���
���k0 (�4
N�+ Plugs-in  
6) ,�)�&��
�ก�� Platform (�4
6�'��$%N�+N�ก���.$��-��*ก��  

  �	
 ����
� AJAX 
1) �ก
�#�ก�����.+�N#�
�.
0�5+N�+ ��4%
0#�ก�����.+�N#�
�.
0�P2��+
�ก!�� 

(Back/Button) -���ก�
*!+��5+N�+��ก#�N�+�P2��+
�ก!����4%
ก!��,�(�+���
� *�)N� AJAX #�,�)��i�

�)�0��k� ��ก��Q����j�,�+�)��ก��(���0

กก���O (��$k -��#�N�+ IFRAMEs ��4%
�/�N(+�ก
�ก��
#�#/�(�+��$%*!+�-���������d
�� 
$ก�
�$(�&%0�4
 ก���/� Bookmark .
0�5+N�+ ��4%
0#�ก�������d
��#�
#�#/�(�+���j��$% Bookmark �)����0 URL ��)���k� ��0

ก	)��N( )
�5)�$%ก���	� URL (URL 
Fragment Identifier) ก����
���0	)��.
0 URL ���(!�0���4%
0(��� # �������}�� rfc2396 *!� 
rfc3896 ��4%
N(+ URL ��!$%��,��Pก���k0�$%�$ก���!
�ก �
�$�$k�/�N(+�5+N�+	����`�+
�ก!�����$%(�+���j�
��k�,�+
$ก���k0����+
0ก�� -���������d
���$%N�+#��+
0
�P ��N(+ JavaScript ��k��/�ก��������P0�)�
N��)
0 URL ��0

ก��)��$k��0�)��*ก+�O (������.+�N#�
�.
0�5+N�+N���4%
0�P2��+
�ก!��,�+
$ก�+�� 

2) ก���
�	�
0 (�4

�ก��(�)�0.
0�d
��e��
�� �4
������!���k0*�)�5+N�+
�+
0.
#�`&0�d
��e��
���
���� �+
0�
#����
�)�0�
��
���4%
�$ก����Q��-��*ก���)��ก�� 
AJAX `+������d
��,�)�$����	����`N�ก��*	�0�! *!�ก���.$����� XMLHttpRequest Object 

�)�0�$*!+� �5+N�+
�##���ก���
�	�
0�$%��4%
0�+�.
0(�+���j� �$%ก��*	�0�!N(+�5+N�+�(j��)�.���$k
����ก/�!�0�����!�!
�,�
�5) -��
�#*	�0�!.+
�5!��0	)��

ก��ก)
� 

3) �����)���4%
`4
.
0 JavaScript `&0*�+�)� AJAX ,�)�+
0ก��ก���
���k0
�,�
��
%�#�ก�������d
�� *�)�5+N�+#/���i��+
0����N(+�������d
����k��
���� JavaScript 	)���5+N�+ IE6 (�4
�ก)�
ก�)���k�#��+
0���� ActiveX N��������d
��
$ก�+�� ������)� XMLHttpRequest ��k�`5กก/�(��N(+�/�
ก�������!�!�/�	�%0�+�� ActiveX �� IE 	/�(����� IE7 ��k�,�+*ก+�O (��$k*!+� ��4%
0#�ก��i���j�
����6� DHTML �/�N(+�5+��Q����j��$%N�+���-�-!�$ AJAX �+
0�/�ก����	
�
�)�0�$��4%
,�)N(+��
�O (�ก��*	�0�!�$%*�ก�)�0ก����4%
�/�0�����������d
��*!������o
���
ก���$%*�ก�)�0ก�� #&0�$
ก����Q��,!����$(!�������4%
�)��N(+ AJAX ��k��$����	����`	50.&k� *!��)��!������P)0��กN�
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ก��*ก+�O (��$k,�+ �����k0ก����Q������
��)�0 t �$%�)��!������P)0��กN�ก��

ก*��-��*ก�� 
*!���
%���0�!4
ก
4%� t �
ก�(�4
#�กก��N�+ JavaScript ��$�0
�)�0��$�� 

2.1.2  ����i�
���ก �m�`�/ (Dynamic Web Caching System) 
David Guerrero (www, 1999) ,�+ก!)���)� Web Caching ��i�ก��������P0ก��N�+

0��

���
����j�N(+��j�.&k�*!����(���*�����
����$%��$�ก,���0

���
����j� �+��ก��N�+��j
กd$%
�d
��e��
�� (Proxy Server) �$%�/�(�+��$%�กj���j��$%�����$�ก*!+�,�+N� Proxy Server *�+�)�(!����#�
,�)�5+#�ก�/��)� Web Caching *�)#�
0 t *!+�����$ก��N�+0�� Web Caching �$%#��ก��-���������d
��
*!+�  d&%0�������d
��	)��N( )#��$�
�$ก���กj��
ก	��*!�.+
�5!�)�0 t �$ %,�+��#�ก��j�,�+N�
(�)������#/� N�*�)!����k0�$%�$ก���!
�ก�P2��+
�ก!��.
0�������d
����4%
ก!��,���0(�+���j��$%���
�)����*!+� (�+���j���0ก!)��#�`5ก*	�0�!-���&0.+
�5!#�ก(�)������#/��� Proxy Server d&%0
,�)#/���i��+
0,��&0��#�ก��j��d
��e��
��
$ก !�ก'��*���$k��i�ก���/� Caching �����*�ก (First 
Level of Caching) *���
��4k�}��.
0ก���/� Caching �4
ก���กj��
ก	���$%�5+N�+��(�&%0,�+
��$�กN�+0��*!+�N(+
�5)N��/�*(�)0�$%	����`N�+�)��ก��,�+  ��4%
,�)N(+�5 +N�+���$%	
0�$%�+
0ก��
��$�กN�+0���
ก	���P���$��ก��,���$�ก-����0#�ก�d
��e��
��
$ก  ��%��4
N(+�5+N�+���$%	
0	����`
�&0�
ก	����#�ก�/�*(�)0�)�� (Common Place) *��  d&%0!�ก'����0ก!)���$k��i�	
%0�$%#/���i���ก 
�ก���
�)�0��)� ��4%

0��ก�.���N( )*()0(�&%0d&%0��k0
�5)N���$��P-��  *!��$��
���ก��N�+0��.�
�.+�	)��N( )��#�ก
$ก�+��(�&%0.
0*
�*!��
ก�+���������4
.)���$ %�$������j��%/� ��4 %

����Pก��N�+�
�$��0ก!)�� #�	����`��$�กN�+0���
ก	���$%�+
0ก��#�ก��j�,�+
�)�0�����j� *!�!�
��
���ก��N�+0���$%#�

ก,���0

���
����j�  d&%0
0��ก�.���ก!�0�$%�$�5+N�+.��� 50 `&0 100 ��k� 
ก���/� Caching 	����`N(+��
ก��,�+`&0 60 ��
���dj���.
0 URL �$%�+
0.
#�ก Local Cache 
����*�ก�)�0 Browser-Cache ก���d
��e��
�� Proxy-Cache �4
 Browser-Cache #���i�ก�� Cache 
	/�(����5+N�+����$��*!�
�5)N��/�*(�)0�$%��i� Final User Workstation N�.���$% Proxy-Cache 
��i�-��*ก���$%�/�(�+��$%��i����*��#/������ก.
0��j��������d
��,�!�
��� -��
�P ��N(+
,�!�
������4 %
0(�&%0
)���
ก	���$ %���`5ก�+
0.
-����
4%�ก)
�(�+��$ k   d& %0 Proxy-Cache 
�d
��e��
���$%��ก#���0
�5)��(�)�0 Local Network ก��

���
����j�  -���������d
����k0(��#��+
0
.
�
ก	��#�ก�d
��e��
�� Proxy �5��$% 2.5 *	�0-��0	�+�0.
0 Proxy-Cache �d
��e��
�� ��
��$k 
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�5��$% 2.5  Proxy-Cache �d
��e��
�� Network Configuration (IDESIGN.IN.TH, www, 2005) 
 

 Proxy-Cache ,�)��i���$�0��0

ก�s���	/�(���ก��*ก+�O (�N���4%
0.
0*����
�
�����)���k� *�)��0��i�	
%0�$%#/���i���4%

0��ก��+
0ก��,e���
!!���4%
���ก�������!
�6��.
0
���4
.)��  d&%0N�ก��$�$k Proxy-Cache #�
�5)���d
��e��
���$%�������d
��.
0�Pก,�!�
���	����`
�.+�`&0,�+  *�)#���i����*�ก���4%
0,�!�
�����k0(��

ก#�ก���4
.)��

���
����j�  -���d
��e��
��
*���$k#��+
0�$  2 #P���4%
��)
	/�(������4
.)�� d&%0�$%�/�(�+��$%N�ก����4%
��)
ก�����4
.)��6��N�*!�
��4%
��)
ก�����4
.)��6���
ก  -��ก���.+���#�ก���4
.)��

���
����j�	����`�.+�`&0,�+�s��� 
���4
.)��6���
ก��)���k� ก��N�+0���d
��e��
�� Proxy-Cache *���$k ���#�
�P ��N(+�s���
���4
.)��6��N���)���k��$%	����`N�+0�� Caching ,�+ 
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�5��$% 2.6  Proxy-Cache Network Configuration with Firewall (IDESIGN.IN.TH, www, 2005) 
 

  David Guerrero (1999) ,�+N(+����(���.
0 Multi-Level Web Caching �)���i�
$ก
ก+��(�&%0.
0����ก+��(�+�N�ก���/� Web Caching �4
ก���/� Cache *��!/������k� (Cache 
Hierarchy) d&%0N�ก����4%
��)
N�+0��
�##��$ก����4%
��)
�$%��i�!/������k�*!��$�d
��e��
�� Proxy-
Cache ��k0*�) 2 ���.&k�,� -�� Proxy-Cache (�&%0 t 
�##��$�����(�+��$%�$%*�ก�)�0ก��	
0*��N�
*�)!���k�  -��#�.&k�
�5)ก���5�*��.
0���4
.)�� (Network Topology) �-����.
0 ISP *!�
������ก�����  d&%0 Cache �$%��i�*��.+�0��$�0 (Neighbor Cache (�4
 Sibling Cache)  #�N(+��
ก��
�s����
ก	���$%�$
�5)N����4%
0����
0*!+���)���k�  	)�� Cache �$%
�5)N�!/�����(�4
ก�)� (Parent Cache) 
	����`N(+��
ก��,�+��k0#�กก���&0��#�ก Cache ���
4%� t �$%
�5)N�!/����	50ก�)�(�4
#�ก*(!)0ก/���
� 
(Source) .&k�
�5)ก���)� Cache ����$k�$ก����4%
��)
,���0 Parent Cache ���
4%�
$ก(�4
,�) (�4
�$ Sibling 
Cache 
�5)N��������$��ก��(�4
,�)   -�� Parent Cache ���#�`5กN�+��4%
,�)	����`�$%#��&0�
ก	��
#�ก Cache N��������$��ก��,�+*!+� 
  ก���!4
ก Cache Topology �$%�$��i�	
%0�$%	/��� ��ก �����	����`!���
���ก��N�+
0�������4
.)��,�+  
0��ก�(�&%0 t 	����`�$%#��!4
กN(+�$(!�� Sibling Cache N�*�)!�(�)��0��
�)
� *!�N(+�$ Parent Cache ��$�0(�&%0 Parent Cache ,�+N�	)��0���$%
�5)Nก!+ก�����4
.)��
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���
����j� d&%0 Parent Cache ��0ก!)���$k	����`#���k0�)�N(+�$ก���+
0.
�
ก	��#�ก Parent Cache 
���
4%��$%
�5)�(�4
ก�)�,�+ ��)� �$% ISP  .+
�ก!0N�ก��#����k0 Sibling Cache (�4
 Parent Cache ��(�)�0
�5+N�+��
ก��ก�� ISP 	����`!���
���ก��N�+0���$%�$��ก�ก
� (Overload) N�	)��.
0ก����4%
��)

,�+ (�4
#���/���
���ก��N�+0���$%��i���j��)���	+���0
4%��$%,�)N�) IP Traffic ��%�,�  ก���/� Web 
Caching ���#��
#����N�	)��.
0 Application-Level �
�$ก���/�����
k0 d&%0N�+ ICP (Internet Cache 
Protocol) ��i�-��-��
!(!�ก  

 

�'���! 2.7  Multi-level Web Caching Organization (IDESIGN.IN.TH, www, 2005) 
 

  ICP ��i�-��-��
!�$%N�+	/�(���ก��	4%
	����(�)�0 Web Cache ��i� Lightweight 
Protocol �$%
�5)N�	)����.
0 UDP -�� ICP #�`5กN�+��4%
(��/�*(�)0.
0 Web Object N� Cache �$%

�5).+�0��$�0 ก��`)��-
� Object ��(�)�0 Cache 	)��N( )#��/��+�� TCP-Based HTTP Protocol  
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  N�ก��(��/�*(�)0�$%�$�$%	P�	/�(���ก�������-(!� Object  ��k� ���� Cache #�
	)0 ICP Request Packet ,���0 Sibling Cache *!� Parent Cache �Pก��� *!+� Cache �(!)��$kกj#�	)0 
ICP �
�ก!�����+�� HIT Code (�4
 MISS Code d&%0 HIT (���`&0 Cache ����$k�$ Object *!��ก!0
�$%#�N(+��
ก��  	)�� MISS (���`&0,�)�$ Object �$%�+
0ก��  ��0��k� Cache ����$%��i��5+�+
0.
กj#��5+�)�
N���$ Object �$%����
0�+
0ก��*!����#��
�.+
�5!�$k���ก��������ก
�
4%� t ��)�  Round-Trip 
Time (�4
ก���
�	�
0N�*�)!����k0  ��4%
�$%#��!4
ก,�+�)�#��+
0.
�)�� HTTP ,���0 Cache ���
N�  `+� Cache �
�ก!������i� MISS Packet ��� Cache �$%��i��5+�+
0.
กj#��/�ก���+
0.
�
ก	��
#�ก Parent Cache  ก�����ก���+
0.
*!��
�ก!�� ICP (ICP Request/Reply Exchange) ���#�
�ก
�.&k�N��)�0	�k� t �
s���k�#��/�N(+��
%���!�*10 (Latency Time) N(+ก���������d
�� *�)��!���0�$k
�5+N�+��ก#�,�)	����`	�0�ก�,�+������$������!�,�)��ก��ก��4%
��$��ก����!��$%*	�0�! 
  H�� Object ��!A5����"#�/��
 ICP ��#
�5
�Cก
���"�� Object 
��กC�����HH'ก�����'�
�
  ICP HIT Reply  
��2�
ก	� HTTP Redirect 0��ก���B�0��
��A��������ก	
��ก
	ก  ก���,�"�
 
ICP ��!ก������
��31�,�
�2!��1��
��2�#���
��
0�� Multi-Level Cache ��!��1ก��5��� Sibling 
Cache 0�1 Parent Cache 
���
	�
  D !"ก���,�"�
 ICP A��������3B�
��
�B���	�
��2�#����
�'���! 1 
0�1 2  �
ก�)���!�� Cache 
���"�	�
5�����2��
ก�)���! Cache ��ก�����"#� Document 3�ก Higher 
Lever Cache ��!
��2�
ก	
  ��!"��! ICP A�����"ก��กC
���1 Overhead 
���
	�
  
 

2.2  ����������ก����ก���������� 
 d$�
j��
	,��*!��� (www, 2550),�+	�P�,�+�)� ��j���#*��	*��
ก (Static Web Page) �4
 
��j���#��%�,� -����4k
(�.
0��j���#�(!)��$k#�,�)�$ก����!$%��*�!0N� t #�ก�)�#��$ก���/����/�
ก��*ก+,.��4k
(�.
0��j���#��k�N(�)#�ก(�+���j��$%���4%
0�d
��e��
��  ���
�)�0��)� `+��+
0ก��N(+�5+
��$%������j�,d��������!�.
0�d
��e��
��N�.���$%�5+N�+ก/�!�0��$%���� ��j���#*��	*��
ก#�,�)
	����`*	�0��!�,�+	/���j#�+��6�'� HTML ������ (�4
`+��+
0ก��N(+�5+N�+�+
0ก��������!��$%
*�+#�
0 กj#/���i��+
0
��-(!�(�+���j�,d���Pก���$ (�4
�Pก�
���$ ��4%
N(+��!�N�(�+���j���0ก!)��
��
�,���4%
�t (�4
N(+��!���0ก!)�� ��0ก����!�.
0���4%
0 �d
��e��
��  
 ��j���#*��,����
ก (Dynamic Web Page) �4
 ��j���#�$%�/�N(+��4k
(�.
0��j�,d��
��!$%��,�,�+��4%
� t �����!� ������ (�4

�##��$��4k
(���!$%��,�����$%�5+N�+�+
0.
 (d$�
j��
	
,��*!���, www, 2550) 	/�(���ก���.$����j���#*���$k #��$�����P)0��ก��กก�)�ก���.$����j���#
*��	*��
ก�+�0 *�)ก����Q��(�+���j�*��,����
ก�$k #��)��!�0��N�ก����!$%��*�!0��j� (�4

ก!)��
$ก���(�&%0�4
 ,�)#/���i��+
0�/�ก����!$%��*�!0��j�,d���)
� t ��$�0*�)���$����4k
(��$%#�
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*	�0N�
����,�+ *!+��/�ก���.$��-��*ก��N(+(�+���j��/���4k
(��(!)���k���*	�0N���!��$%
ก/�(�� (�4
����/��+
0.
.
0�5+N�+  

 2.2.1  ��� ���
� Dynamic Web Page 
����6�.
0 Dynamic Web Page 	����`*�)0���(�+��$%ก���/�0��

ก,�+ 3 

����6� ��0�$k 
1) 	��
���1O�0,�!�
��� �4
 (�+���j�*��,����
ก�$%�$�/�	�%0d&%0�/�0�������4%
0,�!

�
��� ��4%
�5+N�+�.+�,���0��j���#��k� t �d
��e��
��#�	)0��4k
(���k0(�� �����k0-�+���k0(��,���0
���4%
0,�!�
����$%��$�ก�5(�+���j���0ก!)�� *!+�-�+���k0(��#�`5ก�����!�!�$%���4%
0,�!�
���  

2) 	��
���1O�0�d
��e��
�� �4
 (�+���j�*��,����
ก�$%�$�/�	�%0d&%0�/�0�������4%
0
�d
��e��
����4%
�5+N�+�.+�,���0��j���#*���$k �d
��e��
��#��/�
)��,e!���0ก!)��ก)
� *!+��/�ก��*�! 
-�+��$%,�+�.$��,�+N�(�+���j���k���k0(����4%
N(+,�+�!!����

ก�� (!�0#�ก��k�#&0	)0�!!����d&%0��i� 
HTML ��$�0
�)�0��$��,�N(+���4%
0�5+N�+  

3) ��i���k0	��
���1O�0�d
��e��
�� *!�	��
���1O�0,�!�
��� �4
�$!�ก'���(�4
�ก��
*���$% 1 *!�*���$% 2 ���ก�� �4
�$-�+���0	)��`5ก*�!�/�	�%0�$%���4%
0�d
��e��
��ก)
� *!�-�+�
��0	)���$%#��+
0`5ก*�!-�����4%
0,�!�
��� (siamdev.net, www, 2548) 

2.2.2    ��#
#����
� �m�io+" (Web Site Technology) 
N��O##P������-�-!�$.
0��j�,d��,�+ก+��!k/�,���ก (�ก#����$����$��ก���P�ก��

��Q����j���#N��P�*�ก t ก���&ก'�ก���.$��-��*ก������j�#���i�*�� 1-2-3-4 กj�4
�5+��$���+
0
�&ก'���i�.�k� t ก�)�#���Q����j�,d��,�+ �+
0��$���5+ก��N�+���4%
0�4
(!������+��ก�� *!�N�+��!�
������  *�)N��O##P��� �5+�$%#��&ก'�(�4
�.$����j� 	����`�/���j�,�+�+����!�
�������j� ������$
���4%
0�4
	/���j#�5�N(+�!4
กN�+0����ก��� *!��$d
��	-�+�N(+�����-(!���ก����)����0���4
.)��


���
����j� d&%0��j��$%��Q��.&k�����4%
ก����$��ก��	
� กj��i�
$ก*��(�&%0�$%�$N(+�5+N�+	����`�����
-(!���N�+0��,�+-���$%�5+N�+,�)#/���i��+
0�$�����5+N�ก���.$����j���0ก!)�� 

 	/�(������-�-!�$N�ก����Q����j���k� ���	����`*�)0

ก,�+��i� 3 �P��+��ก��  
�P��$% 1 Static Web ��i�ก���.$����j�,d��*��������N�+�������d
����$�ก��j���#�$%

	�+�0�+��6�'� HTML 
�)�0��$�� (�4

�##��$	��
�����01O�0,�!�
��� (Client-side Script) 
�)�0 
JavaScript, VBScript (�4
N�+6�'� Java Applet d&%0 Static web 	)����ก�
��N�ก!P)�.
0��ก��$��
��ก�&ก'� (�4
�5+��
%��&ก'�ก��	�+�0��j� 
�#N�+N�ก��	�+�0-����#	)����� (�4
��j�,d���	�

��4%
0����)�0 t ��)� �������
��ก�� ��i��+� ��4%
�/��	�j#*!�กj
��-(!�.+
�5!,���0��j�-�	�
k0�$%
N(+��
ก���4k��$%�กj���j�e�$ 
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�P��$% 2 Dynamic Web ��Q���)
��#�ก�P��$% 1 �$ก��N�+	��
�����01O�0�d
��e��
�� 
(Server-side Script) ���)��N�ก����
%�����	����`.
0�
ก	�� HTML N�ก���
��)
ก��

0�����ก
�
4%�t .
0��01O�0�d
��e��
�� ��)� }��.+
�5! (�4

��������	����`N�ก�������!�!
.
0��j��d
��e��
����4%
�/�0����0
�)�0 ��)� Search, Webboard, Guestbook, Chat room, Webmail 
��i��+� -���$%���-�-!�$N�ก����Q����j�*�� Dynamic N��)�0*�ก�4
 CGI (Common Gateway 
Interface) 6�'��$%N�+�.$��	��
����$k��)� 6�'� C, Perl ��i��+� �)
��,�+�$ก����Q�����-�-!�$�$%�$
ก���/�0���!+�� t CGI ��4%
�/�0����01O�0�d
��e��
��(!��6�'� ��)� ASP (Microsoft), PHP (Open 
Source) *!� JSP (Sun Microsystem) ��i��+� 

 

�5��$% 2.8 *	�0ก�����$����$����(�)�0 Static ก�� Dynamic Web 
(d$�
j��
	,��*!���, www, 2550) 

 
�P��$% 3 ��j��d
���
	 (Web Service) ��i��5�*��ก����
ก���P�N(�)N��0ก����j� 

���
�)�0 ��j��d
���
	�$%�(j�,�+��� ��)� Microsoft Passport �$%N(+��
ก�����#	
�������i������#�
0 
(Authentication) �)����j� 6�'��$%N�+��i�*ก�ก!�0N�ก����Q����j��d
���
	�4
 XML (Extensive 
Markup Language) -�� Gottschalk, Graham, Kreger *!� Snell (2002) ,�+�
�������(���
�)�0
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��i���0ก��.
0��j��d
���
	�)� ��j��d
���
	 �4
 ��j�*
��!
������P�N(�)�$%���ก
��+��	)���)
� t 
�$����	��5���N�����
0 	����`�
���k0 �+�(� (�4
�/�0��,�+�)����j� ��j��d
���
		����`�/�
�,�
กj,�+��k0*�)0��0)�� t ��)��&0.+
�5! #�`&0ก�����ก����0�P�ก
#�$%d��d+
� ��4%
��j��d
���
	���N����
(�&%0��
%��/�0����j��d
���
	���
4%�กj	����`����5+*!���
%��/�0��,�+
$ก�+�� (d$�
j��
	,��*!���, 
www, 2550) d&%0	����`*	�0`&0����	��������$%�ก$%��.+
0ก����j��d
���
	,�+��0�5� 2.9 

 

�5��$% 2.9 *	�0 Web services actors, objects *!� operations (researchweb, www, 2002) 
 

�1�� LMS 3	5��'��
���#�" Dynamic Web Site �
�F33��	
 ��"�	�กC
��!�ก���
#���'�
�����! 3 D !"
��

�C�
D������ �5������ก�����" G 0���	��
�	���
�	�
�" �B���	��	�����"
��2!�"�2��

ก������"0�1�ก0��"�'�0���

�C�AD����5	"
�� 

1)  
��2!�"�2��
ก������"
�C�AD�� 
 -  HTML ��i�6�'�*�กN�+N�ก����Q����j�,d�� #�N�+ Editor ���N��.$��กj,�+ 

#�ก��k��/�ก������&ก0����i����	กP! .htm (�4
 .html 
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 - EditPlus ��i����4%
0�4
�)��N�ก���.$��	��
����)�0 t 
��
 HTML, PHP, 
Java *!� XML ��i��+� d&%0�
��N�ก!P)�.
0��ก��Q��-��*ก����ก -��-��*ก��`5ก��Q��#�ก
��
'�� ES-Computing 

 - Dreamweaver ���4%
0�4
�)��	�+�0��j�,d�� !�ก'�� WYSIWYG -��
-��*ก��`5ก��Q��#�ก��
'�� Macromedia 

 -  FrontPage ���4%
0�4
�)��	�+�0��j�,d�� !�ก'�� WYSIWYG -��-��*ก��
`5ก��Q��#�ก��
'�� Microsoft 

 -  Namo Web Editor ���4%
0�4
�)��	�+�0��j�,d�� -��-��*ก��`5ก��Q��#�ก
��
'�� SJ NAMO 

 -  PostNuke ���4%
0�4
��
(��*!�#��ก��	�+�0��j�,d��*��	/���j#�5� (Content 
Management System) -��-��*ก��`5ก��Q��#�ก��
'�� PostNuke Software Foundation 

 - Moodle ���4%
0�4
��
(��*!�#��ก��	�+�0��j�,d��*����$��	/���j#�5� 
(Learning Management System)   

2)  
��2!�"�2��
ก��
��!��'ก
��
�

�C�AD�� 
 -  JavaScript ���4%
0�4
N�ก���	�
�*�)0��j� ��)� .+
�����
%0 (�4
N	)�(�Pก���� 

�)�0t ��(�+���j� 
 - CSS (Cascading Style Sheets) �
���/���N�+����P�ก��*	�0�!.
0

.+
����N���j�,d�� 
3)  
��2!�"�2��
ก������"�'�-��ก��Exก0�1-��
��2!�
A�� �B���	��,��

�C� 

 -  Photoshop & Image Ready -e-�+�
�N�+N�ก���ก*�)06�� 	)��

���#
�$��$k N�+N�ก��!�.���6��*!+��/�6����!4%
�,(� -��-��*ก��`5ก��Q��#�ก��
'�� Adobe 

 - Firework N�+N�ก��	�+�06��*!��ก*�)06�� 	/�(�����j�-���s��� 
-��*ก��`5ก��Q��.&k�#�ก��
'�� Macromedia *�)N��O##P���,�+��!$%������i���
'�� Adobe 

 -  Flash N�+N�ก��	�+�06����!4%
�,(�	/�(�����j� -��-��*ก��`5ก��Q��.&k�
#�ก��
'�� Macromedia *�)N��O##P���,�+��!$%������i���
'�� Adobe 

 -  SWiSH ��i�-��*ก���$%�$.����!jก*!��/�0���!+�� Flash 	����`	�+�0
6����!4%
�,(�,�+
�)�00)�� -��-��*ก��`5ก��Q��#�ก��
'�� SWiSHzone 

 -  GIF Animator 	�+�06����!4%
�,(�*��0)�� t -��-��*ก��`5ก��Q��#�ก
��
'�� Creabit Development 
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4)  
��2!�"�2��
ก���	.
�0�����
�,	
�

�C� 
 -  PHP (PHP Hypertext Preprocessor) ��i�e�$*��� �$%,�+��������
��
�)�0��ก

N��O##P��� 
 -  ASP (Active Server Page) ��i��!
�6��u�.
0,�-��d
e�� �O##P��� ASP 

#�`5กN	)�.+�,�N�-��*ก���$%��i���j��d
��e��
��.
0��
'��,�-��d
��e ��0��k�,�)#/���i��+
0�/�
ก���
���k0-��*ก�� ASP 
$ก 

 - ASP.NET �4
*�������
�(�&%0�$%,�-��d
e��,�+��Q��.&k� -�� .NET 
,�),�+�ก$%��.+
0ก��-�������.
0��j�N�t��k0	
k� *�) .NET (���`&0 ก���/��
�
P�ก����Pก
�)�0��
-!ก����4%
�-�0�)
ก���(�4
���.)�� (Net = ��.)��) 

 -  JSP (Java Server Page) ��i�	��
���
$ก6�'�(�&%0 d&%0��i���0�!4
ก�$%
�)�	�N#	/�(���ก����Q����j�*
��!
����� #P���)��$%	/��� .
0 JSP 
�5)�$%ก��N�+6�'� Java d&%0��i�
6�'���
0���`P�$%�)��N(+	����`��Q��*
��!
�����.���N( )*!�d��d+
� ,�+
�)�0	���ก*!�
�����j� 

 -  Perl ,�+`5ก�
���N��P�*�ก t .
0��j� -�� Doug Sheppard (www, 2000) ,�+
N(+����(����)� Perl �)
��#�ก Practical Extraction and Report Language `5ก��Q��.&k�N��q 1980 
-����� Larry Wall d&%0��i�6�'��$%N�+�/� CGI 6�'�(�&%0 �$��ก}��ก����Q����#�ก6�'� C ��0��k� 
�5+�$%����&ก'�6�'� C ���+�0*!+� 	����`�&ก'�6�'� Perl ,�+-��,�)��ก 

 -  Python ��i�6�'������	506�'�(�&%0 �$%�$����	����`	50`5ก	�+�0.&k�  -�� 
Guido van Rossum (www, 1989) d&%06�'��$k��Q��.&k���-��,�)�&��
�ก��*�!�e
��� ก!)���4

	����`���6�'� Python ,�+��k0������ Unix, Linux, Windows NT/2000/XP/2003, FreeBSD 
(�4
*�+*�)���� MAC OS X, Palm, Nokia Mobile 
$ก
�)�0(�&%0��i�6�'�!�ก'�� Open Source �$%
*#ก#)��N(+N�+0��e�$ 

5) ���0ก��6�
#���'���!
����,��

�C� 
 -  MySQL ��i�}��.+
�5!*��-
���d
��	�$%,�+��������
��N�ก��N�+0��

	50	P�-��*ก��(�&%0�����4%
0N(+��
ก�� �$����	����`N�ก��#��ก��ก��}��.+
�5!�+��6�'� SQL 
(Structures Query Language) 
�)�0�$���	
��
6�� �$���������j�N�ก���/�0�� �
0���ก���/�0��
#�ก�5+N�+(!�� t ��*!�(!�� t 0��,�+N�.����$��ก�� 

 -  PostgreSQL �4
 ����}��.+
�5!�$%�/��
��/�	�%0�)�0 t .
06�'� SQL ��
���ก��N�ก��-��*ก�� �/�N(+�/�	�%0�(!)���k�	����`�/�0��,�+
�)�0�$���	
��
6�� *!���0���
�����+
0ก��.
0�5+N�+ 
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 -  Microsoft Access ��i�
$ก-��*ก��(�&%0.
0�P� Microsoft Office 
-��*ก�� Access �$k��i�-��*ก�}��.+
�5! �(���	/�(����กj�.+
�5! *!��/��������!�! (�4

�/��	�
N��5�*�����0�� 	����`�/�}��.+
�5! Access ��4%
��i�}��.+
�5!.
0-��*ก��
4%� t 
,�+��%�,� ,�)�)�#�N����Q���)��ก�� Visual Basic, C++ กj,�+ 

 

2.3  ����p�
�	
��� MySQL 
MySQL (����
	�
�*
!) 	�+�0.&k�-�����	�$��� �4%
 David Axmark *!� Allan Larsson 

*!����e��*!����4%
 Michael "Monty" Widenius (MySQL.com, www, 2008)-������}��.+
�5! 
MySQL ��i�����#��ก��}��.+
�5!-��N�+6�'� SQL *�+�)� MySQL ��i�d
e��*���-
���d
��	 
*�)*�ก�)�0#�กd
e��*���-
���d
��	��%�,� -���$ก����Q��6��N�+��
'�� MySQL AB N�
������	�$��� 	����`*�)0

ก,�+ 3 *�� �4
��
������$%��i�.
0e�$ (�
��
��
�$k ��
�����) ��
�����
ก���+� (�
���
����$�!��
�����) *!� ��
������$%	���	�P�ก���!
�6��u� SAP (MAX DB) -���$
����*�ก�)�0�4
 ��
������
��
��
�$k��k�	����`�/�,�N�+0��,�+e�$*�).��ก��	���	�P�(�4
ก��
�)���(!4
��4%
�$�O (��ก
�.&k� 	)����
������$%��i��
���
����$�!��k�N(+��
ก���+������	���	�P�
��4%
�$�O (� (d4k
��
ก��) *!���
�����	P��+�� 	���	�P�*!�N�+0��ก��-��*ก�� SAP N�����
}��.+
�5! MySQL ��
�����!)�	P��4
 ��
����� 5.0 �$����	����`(!��
�)�0�$%	/��� 	/�(�������
}��.+
�5!.���N( ) ( EnterPrise Feature ) ��)� Store Procedure, trigger, view *!� schema ��i�
�+� �O##P���
�5)�$% ��
����� 6.0.4 alpha (MySQL.com, www, 2008) d&%0,�+�$ก��������
%�
���	
��
6��N�	)��.
0����0*!� Index .&k���
$ก  

MySQL ��i��$%�
��N�+ก����ก	/�(���}��.+
�5!	/�(�����j�,d�� ��)� �$��$��
ก
 *!� phpBB 
*!��
��N�+0���)��ก��6�'�-��*ก�� PHP #��(j�,�+#�ก�5)�4
�
��
���
���)�0 t �$%#�	
�ก��N�+
0�� MySQL *!� PHP ����5)ก��,� �
ก#�ก�$k (!��-��*ก��6�'��$%	����`�/�0���)��ก��
}��.+
�5! MySQL d&%0���`&0 6�'�d$ d$�!�	�!�	 ��	��! d$����� 6�'�#��� ��
��! PHP ,��
� 
�5�$ *!�6�'�
4%� N�+0���)�� API 	/�(���-��*ก���$%�
��)
�)�� ODBC ��)� �
�
	�$ 	����`
��$�กN�+ MySQL �)����0 MyODBC  

	)��ก��#��ก��}��.+
�5! MySQL 	����`N�+-��*ก��*�� Command-line (-��N�+
�/�	�%0 : mysql *!� mysqladmin) (�4
#������-(!�-��*ก��#��ก��}��.+
�5!*��ก��e�� 
(Graphic User Interface : GUI) #�ก��j�,d��.
0 MySQL d&%0�4
-��*ก�� MySQL Administrator 
*!� MySQL Query Browser 
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	)���
��)
 (GUI) ��4%
��4%
��)
ก��6�'�N�ก����Q��
4%�t ��4%
N(+�.+�`&0eO0ก����ก���/�0��
ก��}��.+
�5! MySQL ,�+��)� ODBC (Open Database Connector) 
����i�����}��ก!�0�$%ก/�(��
����4%
N(+N�+��i�	����N�ก����4%
��)
ก��-��*ก��(�4
����
4%� t ��)� MyODBC 
����i�,��
��
����4%
N�+	/�(���ก����4%
��)
N������o
���
ก���
�-���, JDBC �!�		)����4%
��)
	/�(��� Java 
��4%
N�+N�ก���
��)
ก�� MySQL *!��$ API (Application Programming Interface) �)�0 t �$N(+
�!4
กN�+��ก���N�ก���$%�.+�`&0 MySQL -��,�).&k�
�5)ก��6�'�N�ก����Q��6�'�N�6�'�(�&%0*!�
��0�$-��*ก����j�*
��!
�����
$ก���(�&%0�4%
�)� phpMyAdmin ��i�-��*ก����
(��ก��#��ก��
}��.+
�5!N��5�*��ก��e�� d&%0��Q��.&k�-�� Olivier Mueller *!� Marc Delisle (sourceforge.net, 
www, 2001) d&%0��i��$�0��.
0 The phpMyAdmin Project *!�,�+��������
��N�ก��N�+0��ก��

�)�0*��)(!�� 
 

2.4  #��`ก����*� PHP 
6�'��$�
��$ N��4%
6�'�
�0กv'�)� PHP d&%0N�+��i��/��)
*��ก!)��dk/� #�ก�/��)� PHP 

Hypertext Preprocessor (�4
�4%
��
� Personal Home Page (�4
N�
$ก����(��� PHP �4
 
6�'��
��
���
���$%�$!�ก'��ก���/�0��1O�0.
0�d
��e��
��*���d
��e��
��-,d��	��
��� -��!
.	
��
�

�5)N�!�ก'��-
���d
��	 6�'� PHP N�+	/�(���#���/���j�,d�� *!�*	�0�!

ก��N��5�*�� 
HTML -���$��ก}��-��0	�+�0�/�	�%0��#�ก 6�'�d$ 6�'�#��� *!� 6�'���
��! -�� 6�'� PHP 
0)���)
ก����$���5+ *!��(���	/�(�����ก��Q����j�,d����4%
N�+N�ก���.$��	��
���	/�(�����j���#�$%
�+
0ก��ก���
�-�+	/�(����5+N�+ก���d
��e��
�� (ก
��
 6�ก�$��Q�กP!, 2547) 

ก��*	�0�!.
0 PHP #����กoN�!�ก'�� HTML d&%0#�,�)*	�0�/�	�%0�$%�5+N�+�.$�� d&%0
��i�!�ก'����)��$% PHP *�ก�)�0#�ก6�'�N�!�ก'��,�!�
���-,d��	��
��� ��)� 6�'�#�
��	��
��� �$%�5+����j�,d��	����`
)�� �5*!����!
ก�/�	�%0,�N�+�
0,�+ �
ก#�ก�$k PHP ��0��i�6�'�
�$%��$���5+*!���
%��+�,�+,�)��ก -���$���4%
0�4
�)���(!4
*!��5)�4
�$%	����`(�
)��,�+e�$��


���
����j� ����	����`ก�������!�!(!�ก.
0 PHP ,�+*ก) ก��	�+�0��4k
(�
��-����
#��ก��
�/�	�%0 ก��
)��.+
�5!#�ก�5+N�+*!������!�! ก��
)��.+
�5!#�ก���+���	 ����	����`#��ก��ก��
�Pกก$k d&%0�/�0����)���$��ก��-��*ก��N�!�ก'�� CGI �P�	����

4%���)� ก�������!�!���
�������/�	�%0 (Command Line Scripting) �/�N(+�5+�.$��-��*ก��	�+�0	��
��� PHP �/�0���)�� 
PHP �����d
�� (PHP parser) -��,�)�+
0�)���d
��e��
��(�4
�����d
�� d&%0�$!�ก'���(�4
�ก�� Cron 
(N��5�
กd�(�4
!$�Pกd�) (�4
 Task Scheduler (N��
�-��	�) 	��
����(!)��$k	����`�/�,�N�+N�*�� 
Simple text processing tasks ,�+ 
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ก��*	�0�!.
0 PHP `&0*�+�)�#P����	0��(!�กN�+N�ก��*	�0�! HTML *�)��0	����`
	�+�0 XHTML (�4
 XML ,�+ �
ก#�ก�$k	����`�/�0���)��ก���/�	�%0�	�
��)�0 t d&%0	����`
*	�0�!.+
�5!(!�ก PDF *e!� (-��N�+ Libswf *!� Ming)  PHP �$����	����`
�)�0��กN�ก��
�/�0����i������!�!.+
���� #�ก POSIX Extended (�4
 �5�*�� Perl ��%�,� ��4%
*�!0��i�
�
ก	�� XML N�ก��*�!0*!��.+�	5)�
ก	�� XML ����
0��������}�� SAX *!� DOM 	����`
N�+�5�*�� XSLT .
0�����4%
*�!0�
ก	�� XML ��4%
N�+ PHP N�ก���/�
$�
���
��d 	����`�/�0��
�)��ก��-��*ก��
4%� ��)� Cybercash payment, CyberMUT, VeriSign Payflow Pro *!� CCVS 
functions ��i��+� ��4%
N�+N�ก��	�+�0-��*ก���/��P�ก�����0ก���0
� 

�/�	�%0.
0 PHP 	����`	�+�0�)����0-��*ก��*ก+,..+
������%�,� ��)� notepad  (�4
 vi 
d&%0�/�N(+ก���/�0�� PHP 	����`�/�0��,�+N������o
���
ก��(!�ก�ก4
���k0(�� *!�	����`
�����!�!����j��d
��e��
���)�0 t ��)� Apache, Microsoft Internet Information Server (IIS), 
Personal Web Server, Netscape, iPlanet Servers, Oreilly Website Pro Servers, Caudium, Xitami, 
OmniHTTPd ��i��+� 	/�(���	)��(!�ก.
0 PHP ��0�$-��5!N�ก���
0��� CGI ����}�� d&%0 PHP 
	����`�/�0����i���������!�! CGI ,�+ ��k0��0	����`�/�0���)��ก�������o
���
ก��*!���j�
�d
��e��
��,�+�Pก���� �
ก#�ก�$k��0	����`N�+	�+�0-��*ก��-��0	�+�0 	�+�0-��*ก����
0���`P 
(OOP) (�4
	�+�0-��*ก���$%�����k0	
0
�)�0�.+��+��ก�� *�+�)�����	����`.
0�/�	�%0 OOP 
����}��N���
������$k��0,�)	��5��� *�)���,!����$��k0(!��.
0-��*ก�� *!����-��*ก��
����Pก�� (���`&0 PEAR library) ,�+`5ก�.$��.&k�-��N�+�5�*��ก���.$��*�� OOP ��)���k� 

PHP 	����`�/�0���)��ก��}��.+
�5!,�+(!����
� d&%0}��.+
�5!	)��(�&%0�$%�
0���,�+*ก) 
Oracle, dBase, PostgreSQL, IBM DB2, MySQL *!� Informix ODBC ��i��+� -��0	�+�0.
0
}��.+
�5!*�� DBX d&%0�/�N(+ PHP N�+ก��}��.+
�5!�$%�
0����5�*���$k *!� PHP ��0�
0��� 
ODBC (Open Database Connection) d&%0��i�����}��ก����4%
��)
}��.+
�5!�$%N�+ก��*��)(!��
$ก
�+�� d&%0	����`��4%
��)
ก��}��.+
�5!�)�0 t �$%�
0�������}��-!ก�$k,�+ 

PHP ��0	����`�
0���ก��	4%
	��ก��ก����
ก��N�-��-��
!�)�0t ��)�  LDAP,  IMAP, 
SNMP, NNTP, POP3, HTTP, COM (���
�-��	�) *!�
4%�t 
$ก��ก��� -��	����`���� Socket 
�����4%
.)��-����0*!��
�-�+-��N�+-��-��
!N� t กj,�+ PHP �$ก���
0���	/�(���ก��
*!ก��!$%��.+
�5!*�� WDDX Complex ก�� Web Programing 
4%�t ��%�,�,�+ ก!)��`&0N�	)�� 
Interconnection -�� PHP �$ก���
0���	/�(��� Java Objects N(+��!$%����i� PHP Object *!+�N�+0�� 
��0	����`N�+�5�*�� CORBA ��4%
�.+�	5) Remote Object ,�+��)�ก�� 
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 ��j���#�$%N�+ PHP ��i�-��0	�+�0(!�ก -����j���#	)����ก�$%N�+ PHP ��i�-��0	�+�0(!�ก
��k� #��$!�ก'���5�*����j���#��i�*�� Dynamic d&%0	����`-�+�
�ก���5+N�+,�+�$ #&0�/�N(+,�+���
�����
��ก��
�)�0*��)(!�� 
$ก��k06�'� PHP ��0��i� Open Source 
$ก�+�� #&0�/�N(+�$�5+�/�,�
��Q��ก��
�)�0*��)(!�� ��)� ����ก��#��ก��ก����$��ก��	
��)�����4
.)��

���
����j� กj��i�

$ก����(�&%0�$%�$ก���/�6�'� PHP ,�N�+0���+����)�ก�� ���
�)�0�����$%N�+6�'� PHP ��)� 
Joomla, Moodle, PHPBB *!� Mambo ��i��+� -���s��� Moodle ��i������$%,�+��������
��
��i�
�)�0��ก d&%0#�,�+
�
������!��
$��.
0 Moodle N�(��.+
`��,� 
 

2.5  Moodle (�� ��%�) 
Moodle �4
 �P�.
0 �d
��e��
��-,d��	��
��� 	/�(���	`����ก���&ก'� (�4
 ��5 
�#���� 

��4%
���$��*(!)0.+
�5! ก
#ก��� *!����*��)*����$��

�,!���)��

���
����j� (�4


������j� 
	����`�/�,�N�+,�+��k0
0��ก�N������ �(��
���!�� -�0��$�� 	`���� (�4
��5	
��
��' 
�5+��Q��-��*ก���4
 Martin Dougiamas -��*ก���P��$k��i� Open Source 6��N�+.+
�ก!0.
0 
gnu.org (General Public License) 	����`�����-(!�*!�N�+0��,�+e�$  	/�(����5+�5*!����
(Admin) �$%#��/�-��*ก��,��
���k0 �+
0�$��j��d
��e��
���$%��
ก�� PHP *!� MySQL �+��  �����
-��*ก����0ก!)��`5ก��Q��.&k���#�ก6�'� PHP *!�����}��.+
�5!�$%N�+,�+��Q����#�ก 
MySQL (Moodle.org, www, 2005) 

Moodle ��i�-
���d
��	�$%,�+���ก���
������i�
�)�0��ก d&%0�(j�,�+#�ก#/������j�,d��
13544 ��j��j�jHh j,d��#�ก 158 ��������%�-!ก (moodle.org, www, 2004) 	����`��i�,�+��k0 CMS 
(Course Management System) *!� LMS (Learning Management System) �$%	����`�)��������
�
����i�(���(�5) ���*��)��4k
(�.
0�5+	
� ��+
���
ก��N(+��ก��$���.+����&ก'� *!�����&ก
ก
#ก���.
0��ก��$�� 	����`	�+�0*(!)0.+
�5!N(�)(�4
���*��)�
ก	���$%�/�,�+ ��)� Microsoft 
Office, Web Page, PDF (�4
 Image ��i��+� �$�
ก	���$%������,�+	����`	)0�.+�,����*��),�+
-��0)�� �$�����
��)
	4%
	����(�)�0��ก��$�� ��4%
��)����k� *!��5+	
� ��)� chat (�4
 webboard 
��i��+� �$����*����	
� ���ก���+�� *!�ก
#ก��� �$%�
0�������N(+��*���$%(!�ก(!�� N(+
	)00�� N(+�/�*��1�ก(�� ���#N(+��*��*!+� export ,� excel 	/��
0.+
�5!��i� .zip *e����$�� N�

����	����`�/�,�ก5+�4�!0,�N����4%
0N�กj,�+ 	/�(���*(!)0.+
�5!(�4
ก
#ก��� (Resource and 
Activities) �$%`5ก��Q��*!��/���N�+0����k� 	����`*�)0

ก,�+��0�$k 

-  SCORM (*(!)0.+
�5! �$%��� Content #�ก6���
ก �$%��i�����}��)  
-  Wiki (	����Pก�� �$%�
�N(+�5+��$���.+���*ก+,.)  
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-  
6
�������� (Glossary : ����/������ #��(���(�5) 	����`	4��+�,�+)  
-  (+
0	���� (Chat : (+
0�$%	����`�����!�	������(�)�0��5 *!���ก��$��)  
-  ก������	��� (Forum : ก�����N(+��5 *!���ก��$���.+���1�ก�����
��(j�)  
-  ก���+�� (Assignment : �$%��ก��$���
���0��*!+��/��� upload 	)0��5)  
-  (+
0�o
���
ก�� (Workshop : �$%��ก��$���/�0��*!+�	)0 d&%0�����
�,�+(!��*��)  
-  �������ก�� (Label : *	�0.+
���� ��4%
���ก��N(+����)  
- *����	
� (Quiz : 	�+�0�!�0.+
	
�*!+��!4
ก��N(+�/���0	)�� ����	����`

�/�0��,�+
��-����
)  
-  -�!!� (Poll : *	�0�����
��(j��������!4
ก)  
-  *(!)0.+
�5! (Resources : text, html, upload, weblink, webpage, program)  
-  ก
#ก���.
0�5+	
� (Teacher Activities) (elearning.pharmacy.psu.ac.th, www, 2550) 

 

2.6  ��
�������( ก�(���	
� 
Iyengar, Challenger and Dantzig (1999) ,�+�	�
*�������
�N�ก��

ก*�������$%N�+

N�ก���+��4�.+
�5!#�ก��j��$%�.$��*�� Dynamic -��,�+�	�
ก���+��4�.+
�5!#�ก���� Caching 
*!�,�+�/�ก��

ก*��ก����!
0������0ก!)�� ��+
���k0�/��	�
.+
�5! -�������$%,�+�/�ก��
��	
��$k	����`��
%����	
��
6��N�ก���+��4�.+
�5!,�+�$�
%0.&k� 

Iyengar, Challenger, Dias and Dantzig (2000) �/��	�
*�������
�N�ก����Q��

�!ก
�
�&�N(�)�$%��$�ก�)� Data Update Propagation (DUP) ��4%
���#	
��)�(�+���j�.
0 
Cache N��ก)�*!+�#�ก.+
�5!N(�)-�� DUP #��
#�����)�(�+���j���#.
0 Cache N��$ก��
��!$%��*�!0 `+�ก!P)�.
0(�+���j���#.
0 Cache `5ก	�+�0.&k�#�ก Table �$%
�5)N�}��.+
�5!.
0 
Cache ��k� #��+
0�(�4
�ก��ก��.+
�5!N�}��.+
�5!#&0#�`4
�)�.+
�5!(�+���k�,�)�$ก����!$%��*�!0 
d&%0	����`�/�N(+�����/�0��,�+�$.&k� 

Chang, Lin and Ting (2004) ,�+�	�
�
�$ก���+��4�.+
�5!N����� Cache -��,�+�/�ก��
��!
0ก�� Tomcat Web �d
��e��
�� *!���j���#�$%��i�*����
� Dynamic -��-��*ก��6�'� JSP 
(Java Servlet Pages) *!���0,�+�	�
.�k��
�ก��

ก*������ *!�.�k��
�ก���/�0����0ก!)�� 
-�����P�)������$%,�+�/�ก��

ก*����k� 	����`�)��������P0����N(+�$���	
��
6���$.&k�,�+`&0 
290 ��
���dj��� 

3	ก��	
�� ��5���1ก'� 0�1 ��#���� ก�����
 (2547) A5�
�
�0
���5���� �5�ก���,�"�
#�"

�C�0�,�
�F33��	

��
0��%'
����� (Centralized Web Cache) D !"�,���C�กD�!0�,
��
%'
��ก��"�
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ก��������ก��0ก�A��
�
���
�"��ก� D !"��#��3B�ก	5�2�
�2!�A��
�
����3B�
�

��!���ก# �
 Proxy-
cache 31���"��ก����	����"��1�����-��
�2!���������H��"�	�ก��#����	�A5����3B�
�
#�"A��

�
�� �5�A5�
���!�
�'�0��ก��������ก��3�ก0�����%'
����
��
0��ก�13�� (Decentralized 
Web Cache) ��!�,�
��2!�"A��
�
���B��
����!0�,ก	

�"�
�1�� �B���������H0ก�#��3B�ก	55	"ก����
A5� ����"A�กC���
�C�0�,0��ก�13����!A5���ก��
B�
�
��,�����ก��3	5��"#���'��5�ก��
B� URL ��
0{,
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����0�$% 3.1 *	�0����0}��.+
�5!�$%N�+N����� Moodle 
  ����0    ����$��   .��� (ก
-!,���) 

 adodb_logsql   0 1.0 
 mdl_assignment   0 1.0 
 mdl_assignment_submissions   0 1.0 
 mdl_backup_config   0 1.0 
 mdl_backup_courses   0 1.0 
 mdl_backup_files   0 1.0 
 mdl_backup_ids   0 1.0 
 mdl_backup_log   0 1.0 
 mdl_block   20 2.5 
 mdl_block_instance   5 4.2 
 mdl_block_rss_client   0 1.0 
 mdl_cache_filters   0 1.0 
 mdl_cache_text   58 5.5 
 mdl_chat   0 1.0 
 mdl_chat_messages   0 1.0 
 mdl_chat_users   0 1.0 
 mdl_choice   0 1.0 
 mdl_choice_answers   0 1.0 
 mdl_choice_options   0 1.0 
 mdl_config   171 15.7 
 mdl_config_plugins   0 1.0 
 mdl_course   1 5.1 
 mdl_course_categories   1 3.0 
 mdl_course_display   0 1.0 
 mdl_course_meta   0 1.0 
 mdl_course_modules   0 1.0 
 mdl_course_sections   0 1.0 
 mdl_enrol_authorize   0 1.0 
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 mdl_enrol_paypal   0 1.0 
 mdl_event   0 1.0 
 mdl_forum   0 1.0 
 mdl_forum_discussions   0 1.0 
 mdl_forum_posts   0 1.0 
 mdl_forum_queue   0 1.0 
 mdl_forum_ratings   0 1.0 
 mdl_forum_read   0 1.0 
 mdl_forum_subscriptions   0 1.0 
 mdl_forum_track_prefs   0 1.0 
 mdl_glossary   0 1.0 
 mdl_glossary_alias   0 1.0 
 mdl_glossary_categories   0 1.0 
 mdl_glossary_comments   0 1.0 
 mdl_glossary_entries   0 1.0 
 mdl_glossary_entries_categories   0 1.0 
 mdl_glossary_formats   0 1.0 
 mdl_glossary_ratings   0 1.0 
 mdl_grade_category   0 1.0 
 mdl_grade_exceptions   0 1.0 
 mdl_grade_item   0 1.0 
 mdl_grade_letter   0 1.0 
 mdl_grade_preferences   0 1.0 
 mdl_groups   0 1.0 
 mdl_groups_members   0 1.0 
 mdl_hotpot   0 1.0 
 mdl_hotpot_attempts   0 1.0 
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 mdl_hotpot_questions   0 1.0 
 mdl_hotpot_responses   0 1.0 
 mdl_hotpot_strings   0 1.0 
 mdl_journal   0 1.0 
 mdl_journal_entries   0 1.0 
 mdl_label   0 1.0 
 mdl_lesson   0 1.0 
 mdl_lesson_answers   0 1.0 
 mdl_lesson_attempts   0 1.0 
 mdl_lesson_branch   0 1.0 
 mdl_lesson_default   0 1.0 
 mdl_lesson_grades   0 1.0 
 mdl_lesson_high_scores   0 1.0 
 mdl_lesson_pages   0 1.0 
 mdl_lesson_timer   0 1.0 
 mdl_log   177 24.8 
 mdl_log_display   94 4.4 
 mdl_message   0 1.0 
 mdl_message_contacts   0 1.0 
 mdl_message_read   0 1.0 
 mdl_modules   15 4.4 
 mdl_quiz   0 1.0 
 mdl_quiz_answers   0 1.0 
 mdl_quiz_attemptonlast_datasets   0 1.0 
 mdl_quiz_attempts   0 1.0 
 mdl_quiz_calculated   0 1.0 
 mdl_quiz_categories   0 1.0 
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����0�$% 3.1 *	�0����0}��.+
�5!�$%N�+N����� Moodle (���) 
 ����0    ����$��  .��� (ก
-!,���) 

 mdl_quiz_dataset_definitions   0 1.0 
 mdl_quiz_dataset_items   0 1.0 
 mdl_quiz_match   0 1.0 
 mdl_quiz_match_sub   0 1.0 
 mdl_quiz_multianswers   0 1.0 
 mdl_quiz_multichoice   0 1.0 
 mdl_quiz_newest_states   0 1.0 
 mdl_quiz_numerical   0 1.0 
 mdl_quiz_numerical_units   0 1.0 
 mdl_quiz_question_datasets   0 1.0 
 mdl_quiz_question_instances   0 1.0 
 mdl_quiz_question_versions   0 1.0 
 mdl_quiz_questions   0 1.0 
 mdl_quiz_randomsamatch   0 1.0 
 mdl_quiz_rqp   0 1.0 
 mdl_quiz_rqp_servers   0 1.0 
 mdl_quiz_rqp_states   0 1.0 
 mdl_quiz_rqp_types   0 1.0 
 mdl_quiz_shortanswer   0 1.0 
 mdl_quiz_states   0 1.0 
 mdl_quiz_truefalse   0 1.0 
 mdl_resource   0 1.0 
 mdl_scale   0 1.0 
 mdl_scorm   0 1.0 
 mdl_scorm_scoes   0 1.0 
 mdl_scorm_scoes_track   0 1.0 
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����0�$% 3.1 *	�0����0}��.+
�5!�$%N�+N����� Moodle (�)
) 
 ����0    ����$��  .��� (ก
-!,���) 

 mdl_sessions   0 1.0 
 mdl_survey   5 3.3 
 mdl_survey_analysis   0 1.0 
 mdl_timezone   0 1.0 
 mdl_user   2 15.3 
 mdl_user_admins   1 4.0 
 mdl_user_coursecreators   0 1.0 
 mdl_user_preferences   2 4.1 
 mdl_user_students   0 1.0 
 mdl_user_teachers   1 6.0 
 mdl_wiki   0 1.0 
 mdl_wiki_entries   0 1.0 
 mdl_wiki_pages   0 1.0 
 mdl_workshop   0 1.0 
 mdl_workshop_assessments   0 1.0 
 mdl_workshop_comments   0 1.0 
 mdl_workshop_elements   0 1.0 
 mdl_workshop_grades   0 1.0 
 mdl_workshop_rubrics   0 1.0 
 mdl_workshop_stockcomments   0 1.0 
 mdl_workshop_submissions   0 1.0 

 -��.+
�5!N�����0}��.+
�5!��k�	����`*	�0����	�������.
0}��.+
�5!��0���
�)�0,�+
��)� ����	���������(�)�0.+
�5!�)�0 t �$%*	�0
�5)N�����0����	��������ก$%��ก��-��5! forum  
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�5��$% 3.1 *	�0����	�������.
0}��.+
�5!.
0-��5! forum 
 

 3�ก�����	��	
��#�"����"�
6�
#���'��
��5'� forum 
	�
31
�C
A5����
�2!�
B���0�5"

��
�����	��	
��0�� E-R Diagram 0��� ����"�
6�
#���'�5	"ก����
	�
�������	��	
��ก	

���
#��"D	�D��
 D !"��ก
�2!�/'��,���ก��
���ก�,�"�
��5'� forum 5	"ก���� 3 "�B���� Moodle ���"�B�
ก����
�� ��2�
���ก�,�#���'��
���
���" G ��!������	��	
��ก	
 D !"
�ก3�ก��5'� furum ��!��
�����	��	
��ก	
0��� ��5'��2!
 G ��!�,�"�
�
�1�� Moodle 
	�
�	"����ก��ก���  5	"0�5"�

�'�0�� E-R Diagram #�"��5'����" G 
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�5��$% 3.2 *	�0����	�������.
0}��.+
�5! block 

 

�5��$% 3.3 *	�0����	�������.
0}��.+
�5! excercise 
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�5��$% 3.4 *	�0����	�������.
0}��.+
�5! cache_text

 

�5��$% 3.5 *	�0����	�������.
0}��.+
�5! user 
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�'���! 3.6 0�5"�����	��	
��#�"6�
#���'� course 

3.3  ��
��ก���	
��
�	
���`������ก���	
��
�	
�����ก���� Caching �
� 
��"�0+ 
N�	)���$k#���i�ก���/��	�
����
�ก���+��4�.+
�5! *���
�$ก���+��4�.+
�5!#�ก���� 

Caching .
0�
����P�.
0.+
�5! (A Caching Output in Learning Management System : CO-LMS) 
d&%0��i�����
��$%��Q��.&k� 	/�(���0��ก���+��4�.+
�5!N�����ก��#��ก��ก����$��ก��	
��)��
���4
.)��

���
����j�-���s��� !�ก'���$%	/��� .
0
�!ก
�
�&��$��0�)
,��$k 
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1) 	����`�+��4�.+
�5!#�ก��j��d
��e��
��,�+ d&%0#��/�.+
�5!�$%�$�5+�.+�����j�,d�����กj�N�
���� Caching  *!�	)0�)
N(+ก���5+�.+������)
,� 

2) 	����`�
0���ก������.
0��j�,d���$%�$�5�*��*�ก�)�0ก��

ก,�,�+ 
	/�(�������
�ก���+��4�.+
�5!*��N(�)�$%��Q��.&k���k� (CO-LMS) ��i�����
��$%N�+

-��0	�+�0(!�ก.
0eO0ก����N�-��*ก��6�'� PHP d&%0`4
,�+�)���i�-��*ก��6�'��$%,�+�������
�
����i�
�)�0��กN��O##P��� ��4%
0#�ก-��*ก��6�'� PHP �$k��i�-
���d
��	 �/�N(+0)���)
ก��
��Q��  

3.3.1  #�����	���
����� CO-LMS 
 -��0	�+�0ก���/�0��-����%�,�.
0���� CO-LMS ��k� ��4%
�5+N�+�+
0.
.+
�5!�)��

����

���
����j����$%1O�0�d
��e��
��  	��
���.
0 PHP #��/�0��*!����#	
�.+
�5!�$%�/�ก���+
0
.
�� #�ก��k�#��/�ก��	)0.+
�5!�$%�+
0.
ก!��,��$%,�!�
��� ��(�)�0��k����� CO-LMS #��/�ก��
����&ก.+
�5!�)�0 t �$%�$ก���/�0����k� ��k0*�)��
%��+�ก���+�.+
�5! #�ก����%0`&0ก�����ก���4�.+
�5!
ก!��,��$%,�!�
��� ��4%
ก�����ก��	
k�	P� ����#��/�ก������&ก.+
�5!��0ก!)��N��5�*�� html 
*!� Text ,e!� *!+��/�,��กj�,�+�$%���� ��4%
,�!�
����+
0.
.+
�5!��
$ก���k0 ����#��/�ก��
���#	
��)�.+
�5!��0ก!)����0ก��.+
�5!�$%�$
�5)N�����(�4
,�) `+�(�ก�$.+
�5!�$%��0ก������กj#�
�/�ก��	)0.+
�5!��0ก!)��,�N(+ก��,�!�
�������$ �/�N(+����,�)�+
0�/�ก���+�.+
�5!#�ก�d
��e��
��
N(�)�Pก���k0 

 

�5��$% 3.7 *	�0-��0	�+�0.
0����-����%�,� 
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�����$%��Q��.&k��$k���ก
��+��	)��(!�ก
�5) 2 	)�� �4
	)����
%��+� (Beginning 
Section) *!� 	)��	P��+�� (Ending Section) -���$-��0	�+�0.
0������0�5��$% 3.7 d&%0ก�� Caching 
�
����P�N� PHP ��k� #���i�ก��N�+0����e�e
��.
0eO0ก�����$%�$��ก�� PHP ��
����� 4 .&k�,� -��N�
*�)!�	)��#�`5ก��$�กN�+��4%
�$ก���+
0.
.+
�5!#�ก�5+N�+ d&%0�$���!��
$���)�0 t ��0�$k  

1) 	)����
%��+� ��i�	)��-��5!��
%�*�ก�$%�$ก���/�0��.
0���� -����4%
�5+N�+�/�ก��
�+
0.
.+
�5!���$%��j��d
��e��
����0ก!)�� ��j��d
��e��
��#��/�ก�������!�!�/�	�%0*!���$�กN�+0��
���� CO-LMS *!���4%
������
%��/�0�� -��5!	)����
%��+�#���i�	)��*�ก�$%`5ก��$�กN�+0�� -��N�
	)���$k#��/�(�+��$%N�ก�����#	
��)�,e!� PHP Script �$%`5ก��$�กN�+0��
�5)��k� �$�กj�,�+N�����
(�4
,�) -��#��/�ก�����$����$��-��ก�����#	
�ก���)�.
0�(�	 MD5 .
0,e!��$%`5ก�กj�,�+N�
	)��.
0 Cache N����� d&%0`+�(�ก,e!�N������$�)�.
0�(�	 MD 5 �$%��0ก��ก��,e!��$%`5ก��$�กN�+
0�� ���� CO-LMS กj#��/�ก��	)0,e!��$%�$N�����,�N(+ก���5+N�+*�� *�)`+�(�ก��0,�)�$���� CO-
LMS กj#��/�ก��
)���)��(�	�)�0 t .
0,e!� PHP Script �$%*	�0
�5)N�(�+���j���#�$%�5+N�+�+
0ก�� 
#�ก��k�#��/�ก������&ก��i�,e!�N��5�*��6�'� HTML (�4
,e!�.+
�����)
,�  

2) 	)��	P��+�� d&%0��i�	)��.
0-��5!�$%�/�(�+��$%N�ก��	
k�	P�ก�����ก��ก��
�/�0��.
0���� ��4%
����,�+�/�0����`&0	)���$k����#��/�ก������&ก,e!� PHP Script ��k��กj�
�
�,�+ *!���4%
�$�5+N�+���)
,��/�ก���+
0.
.+
�5!�$�$�)�.
0�(�	 MD5 ��0ก��,e!��$%,�+����&ก��k� 
����กj#�	)0,e!��$%�$
�5)��k�,�N(+*�� �/�N(+��j��d
��e��
��,�)�+
0�/�ก���+�(�.+
�5!#�ก}��.+
�5!
#�
0 (�4
#�ก����#�
0,�+ d&%0#���i�ก���)��!�6���N�ก���+��4�.+
�5!N(+ก����j��d
��e��
��,�+��ก 

 

�5��$% 3.8 *	�0	)��ก���/�0��.
0���� CO-LMS 



 

 
 

44

 

 

�5��$% 3.9 *	�0 Flowchart .
0���� CO-LMS 
 
 

eO0ก���� Output Control ��i�eO0ก�����$%�$
�5)N�,!����$.
06�'� PHP #&0,�)#/���i��+
0
N�+,!����$#�ก6���
ก��4%
.���ก���/�0�� *!�,�)#/���i��+
0�/�ก���
���k0��
%���
� d&%0��4%
�+
0ก��
N(+eO0ก�����$k�/�0�� #��+
0�$ก����k0�)�N�,e!� php.ini ��4%
eO0ก�����/�0��#��/�N(+	����`����P�
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�
����P��$%`5ก	)0

ก��#�ก	��
���d&%0`4
,�+�)���i����-����
�)�0��กN�(!�� t ก��$ -���s���
��4%
�+
0ก��#�	)0�����
��,���0�����d
�� (!�0#�ก�$%	��
�����
%��+��/�ก��	)0.+
�5!

ก,� -���$%
eO0ก���� Output Control #�,�)	)0�!�)
�����
���$%	)0

ก-��N�+eO0ก���� header() (�4
 eO0ก���� 
setcookie() -���s���eO0ก���� echo() *!�.+
�5!��(�)�0�!j
ก.
0-�+� PHP N�ก����k0�)�N(+ก��
eO0ก����#��+
0�$ก���!4
ก
0�����ก
���0*	�0N�����0 
 
����0�$% 3.2  ก���!4
ก
0�����ก
� Output Control  

Name Default Changeable Changelog 

output_buffering 0 PHP_INI_PERDIR  

output_handler NULL PHP_INI_PERDIR Available since PHP 4.0.4. 

implicit_flush 0 PHP_INI_ALL PHP_INI_PERDIR in PHP <= 4.2.3. 

eO0ก���� Output Control 	����`�/�N(+�
����P���e�e
���/�0��	/�(����Pก t ,e!�-��
�$%�/�ก��ก/�(��ก����k0�)�N(+��i� �on� `+�
��กN(+#/�ก��.
��.�.���.
0��e�e
��N(+*�)�
� 
	����`N�+�)�����!.	50	P�.
0,���*���$% �on� d&%0��i��)��$%ก/�(�� ��)� output_buffering=4096 
�(�4
�ก�� PHP 4.3.5 �$%`5กก/�(��N(+��i� Off �!
���!�N� PHP-CLI N�ก��ก/�(���)���
%���
�#�
,�)�$ก��ก/�(���)�������ก��$%�0�$% *!�,�)�$ก��ก/�(���)��0�$%N� t 	/�(������
�)�0N�ก��N�+0��
eO0ก�����$��0�$k 

<?php  
  ob_start();  
  echo"Hello\n";  
  setcookie("cookiename","cookiedata");  
  ob_end_flush();  
 ?>  

#�ก���
�)�0��0ก!)�� 	
%0�$%�/�

ก��#�ก echo() #�`5ก��k0
�5)N���
����กj�.+
�5!
��%����� 	
%0�$%�/�

ก#�ก����%0 ob_end_flush() N�����(���.
0��!� ก�� setcookie() #����	�
����	/���j#.&k�
�5)ก�� cookie #�����#�กก����i�	��(�PN(+�ก
�.+
�
��!�� (-���ก�
*!+�#�,�)
	����`	)0 header (!�0.+
�5!,�+`5ก	)0,�*!+�  

��4%
�ก
�ก����!$%��N(�)#�ก PHP ��
����� 4.1 (*!���
����� 4.2) ��i���
����� 4.3 
#P��ก��)
0�$%�ก
�.&k�N���
�����*�ก t #��+
0*�)N#,�+�)� implict_flush #�`5ก�ก�!
กN� php.ini 
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�
s���k�	
%0�$%`5ก	)0

ก,�ก�� ob_start() #�,�)`5กd)
�#�ก	
%0�$%�/�

ก 
���
�)�0eO0ก����*!�ก���/�0�� 
flush -- ��
���,(!.+
�5!��%�����.
0�
����P�  
ob_clean --  �/�����	�
�� (!�) ��
����กj�.+
�5!�$%�/�

ก��%����� 
ob_end_clean --  �/�����	�
�� (!�) ��
����กj�.+
�5!�$%�/�

ก��%�����*!����ก��

��
����กj�.+
�5!�$%�/�

ก��%����� 
ob_end_flush --  Flush (	)0) ��
����กj�.+
�5!�$%�/�

ก��%�����*!����ก����
����กj�

.+
�5!�$%�/�

ก��%����� 
ob_flush --  Flush (	)0) ��
����กj�.+
�5!�$%�/�

ก��%����� 
ob_get_clean --  ���	
%0�$%���#P��
����กj�.+
�5!��%�����N��O##P���*!�!���
����กj�

.+
�5!�$%�/�

ก��%�����N��O##P��� 
ob_get_contents --  �4�	
%0�$%���#P.
0��
����กj�.+
�5!�$%�/�

ก��%����� 
ob_get_flush --  Flush ��
����กj�.+
�5!�$%�/�

ก��%�����, �4��)��$%��i�.+
����*!�

���ก����
����กj�.+
�5!�$%�/�

ก��%����� 
ob_get_length --  �4��������.
0��
����กj�.+
�5!�$%�/�

ก��%����� 
ob_get_level --  �4�������$%�$%
�5).
0ก!,ก�$%��
����กj�.+
�5!�$%�/�

ก��%����� 
ob_get_status --  ���	`���.
0��
����กj�.+
�5!�$%�/�

ก��%����� 
ob_gzhandler --  ob_start ��$�กก!����4%
 gzip ��
����กj�.+
�5!�$%�/�

ก��%�����  
ob_implicit_flush --  ���ก�� implicit flush ����(�4
���  
ob_list_handlers --  *	�0���ก��	
%0�$%�/�

ก�$%�Pก��
�5)N�ก��N�+ 
ob_start -- ������
����กj�.+
�5!�$%�/�

ก��%����� 
output_add_rewrite_var --  ��
%��)��5+�.$��N(�) URL 
output_reset_rewrite_vars --  �4��)��5+�.$��N(�) URL 

 
3.3.2  ก�-����
���(s/	���
����� 
          ��i�ก��	�+�0ก��$��	
�	/�(�������ก����$��ก��	
��)�����4
.)��

���
����j� 

-��,�+�/�ก����	
�ก������ Moodle -�������$%�/�����	
���k� ,�+�/�ก���
���k0����+
�ก��
�����o
���
ก�� SUTinsServer 5103 Plus Moodle -����i�����!
�Pกd��d
��e��
����+
�N�+ 	/�(���
��Q������#��ก��ก����$���5+�)�����4
.)��

���
����j� d&%0�$ 3 ��
����� �4
 Moodle1.6.6, 
Moodle1.8.4 *!� Moodle2.0 
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3.3.3  ��%
+

ก�����
� 
            ก����	
�����ก���+��4�.+
�5!-���
�$ Caching Output -��N�+-��*ก��6�'� 
PHP ��k� �+
0�/�ก��ก/�(��,e!�.&k��� 2 ,e!� ��0�$k 

1)  begin_caching.php  
2)  end_caching.php  

            ��4%
,�+	�+�0,e!�	
0,e!�.&k���*!+� N(+�/�ก������&ก,e!���k0	
0,e!�,��กj�,�+N�
	)��.
0�d
��e��
���$%�/�ก���กj���j���#�
�,�+ d&%0N�ก���/��
#���$k,�+N�+�d
��e��
��!
�Pกd�N�ก��
��	
� ��0��k�#&0�+
0�/�ก������&ก,e!���0ก!)��,��กj�,�+�$% /var/www/html d&%0��i�	)���$%,�+�$ก��
���P�
�,�+�)�N(+��i�	)���$%�$ก�����.+
�5!��j���#�Pก���k0�$%�$ก���+
0.
��#�ก,�!*
���  
            #�ก��k�N(+ก/�(��ก���/�0��.
0����ก���+��4�.+
�5!#�กก�� Caching Output 
.
0��j��d
��e��
���+��-��*ก��6�'� PHP d&%0N�.�k��
��$k�$�
�$ก��ก/�(��ก���/�0��.
0����
-��*�)0

ก,�+��i� 2 �
�$�4
 
            1)  N�+eO0ก���� include() -���/�ก��ก/�(��N(+ก���Pก	��
��� (�4
�Pก,e!�.
0��j�
��#�$%�+
0ก��N(+�����/�0�� 
            2)  �/�ก��ก/�(��N(+ก��������k0���� d&%0��4%
�$ก���+
0.
��#�ก,�!*
���N(+�/�
ก����$�กN�+�����Pก���k0  -��ก��ก/�(����0ก!)���4
 ก��*ก+,.,e!� php.ini d&%0��i�,e!��$%��4%
�$ก��
�/�0��.
0-��*ก��6�'� PHP ,e!���0ก!)��#��/�ก�����#	
�.+
�5!(�4
�/�0��N�ก���
��)

��(�)�0�d
��e��
��*!�,�!*
��� d&%0��i����ก!�0N�ก��*�!.+
�5!N(+ก����k0	
01O�0��%��
0 .+
�5!�$%
�+
0�/�ก��*ก+,.��k�N(+ก/�(��N�	)��.
0,e!�  begin_caching.php ��
%��/�0���Pก���k0�$%�$ก���+
0
.
.+
�5!��#�ก,�!*
���(�4
�$%��$�ก�)� 	)�� header *!�N�	)��.
0,e!� end_caching.php ��k� 
ก/�(��N�	)��	P��+��.
0ก���/�0��(�4
�$%��$�ก�)� 	)�� footer ��%��
0 
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�5��$% 3.10 *	�0.�k��
�ก���/�0��.
0���� CO-LMS 
 

3.4 ก�� ����� ����������������
�
��ก
���'�ก���	
��
�	
��� 
 N�(��.+
�$k#�ก!)��`&0ก�����$����$��ก���+��4�.+
�5!#�ก�����o
���
ก�� Windows 
Server 2003 *!������o
���
ก�� SUTinsServer 5103 Plus Moodle d&%0��i������o
���
ก��!
�Pกd� 
*!�,�+�/�-��*ก�� Webserver Stress Tool N�+N�ก����	
���4%
�/�ก��(����	
��
6��.
0
�����o
���
ก����k0	
0*����0ก!)�� 
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-��*ก�� Webserver Stress Tool �4
 ����6�.
0d
e��*���d&%0�/�(�+��$%N�ก����	
�
���	
��
6��ก���/�0��.
0�d
��e��
���+��ก��#/�!
0��i��5+��$%������j� -��N�+ Webserver Stress 
Tool N�ก�����#	
�.+
�5!��0�$k 

1)  (� Maximize Uptime ��4%
�+
0ก�������)��d
��e��
�� 	����`�
0���#/�����5+�.+���
,�+��ก�+
���)�,(�) d&%0#��/�,�	5)ก��*ก+�O (�ก)
��d
��e��
��#�(�P�ก���/�0�� 

2)  (� Maximize Performance ��4%
�+
0ก�������)��d
��e��
��#�N(+���	
��
6��	50	P� 
*!��$�P�6��	50	P� � #P�N� ((���`&0 #P��$%�d
��e��
��#�	����`�/�0��,�+
�)�0�$���	
��
6�� 
*!����	
��
�!	50	P�) ��4%
��i�ก��������ก���)��5+�.+�����j�,d��	����`,�+���.+
�5!,�+
�)�0�$
�P�6�� �����j� 6��N�+�04%
�,.�)�0 t �$%,�+ก/�(���
�,�+ 

3)  (� Maximize ROI -���$%�d
��e��
���$%�$���	
��
6���$ ��ก#��$�����$%	50 (�กN�+N�ก��
�
0����5+�.+��� 10,000 �� �)
 (�&%0���$ �+
0*�)N#�)�	
%0�$%!0�P�#��P+��)� 

4)  #P���)� .
0-��*ก�� Webserver Stress Tool 
 -  	����`�
0���-(!������4
.)��,�+ 500 MBit/s  
 -  	����`*	�0�!(�+���j���#,�+ 1.000.000 (�+��)
��%�-�0  
 -  �5+N�+	����`N�+0��,�+ 10.000 ��,�+N���!���$��ก�� 
 -  

ก���0����i� html, word  
���
�)�0N�ก��N�+-��*ก�� Webserver Stress Tool N�ก����	
� Apache �� Windows 

2003 *!� Linux �+��ก������	��
��� phpinfo.php -��ก��#/�!
0 user ��k0*�) 1 `&0 400 �� �+��ก��
	�%0	��
����Pก t 5 �
���$ �!��i���0�$k 
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�5��$% 3.11 ก����	
� Apache �� Windows 2003 *!� SUTinsServer 5103 Plus Moodle 

Apache 2.6 

SUTinsServer 5103 Plus Moodle 

Apache 1.3 

Windows 2003 
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���
�)�0ก���.+�����j�,d��#�ก�5+�.+��� 3,000 �� d&%0�.+�����$%�����Pก 10 �
���$ ,�+�!��0�$k 

 

�5��$% 3.12  ก��e*	�0��!��s!$%�N�ก���
�	�
0�)
�5+�.+�����j�,d�� 
 

d&%0#�ก�(�P�!��0ก!)�� #&0�/�N(+�5+�
#��,�+�!4
กN�+��j��d
��e��
���$%��i������o
���
ก��!
�Pกd� 
������)�	����`�
�	�
0�)
�5+N�+,�+��j�.&k� �
ก#�ก��k�*!+���0��i�-
���d
��	d&%0	����`��Q��
�)
,�+-��,�)�$�O (�N� t -�������o
���
ก��!
�Pกd��$%�/���N�+��i��d
��e��
���4
 !
�Pกd��d
��e��
��
��+
�N�+	/�(�����ก��Q��#�ก�(��
���!�����-�-!�$	P����$ �$����	����`�)�0 t ��0�$k 

-  ����+
�ก�������	`$��6��*!��!
�#�กก����ก��.
0,���	 
-  ��i���
����� 2 6�'� -����
%���k0*�)ก��!0���� `+��!4
ก���5ก��!0�����+��6�'�N� 

(,��(�4

�0กv') กj#�,�+����ก��N�+0��.
06�'���k� 
-  .�k��
�ก���
���k0	����`N�+���56�'�,�� �$-��*ก��*�)0�����
���,�+N(+ (N�+��!��
���k0

,�)���กj#�	����`�$!
�Pกd��d
��e��
����+
�N�+0��,�+)  
-  	����` 
)��-�.$�� ,���e.
0�
�-��	�,�+����$ ��k0,���e�$%��i� FAT32 *!� NTFS 
-  	����` 
)��-�.$�� *e��,���e d$�$�
� *!� -
�`)���5�#�กก!+
0�
#
�
! 

 -  �(���	/�(���ก���dj�
��N(+��i����4%
0�d
��e��
���)�0t ��)� Web (PHP *!� MySQL), 
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DNS, DHCP, FTP, SSH, Proxy *!� Webmail ��i��+� 
 -  �$ Remote admin �$%N�+0��0)��  
 -  �$���4%
0�4
�)��	�+�0��j�(!�� t ��j� �4
��i� Multi-web �$%*�)!���j��$��4k
�$%��i�.
0
���
0 *!�	����`	)0��4k
(�.&k���j��+���
�$ FTP �(�4
���j��$%N(+��)���4k
�$%
4%� t 
 -  �$���4%
0�4
�)�0 t N(+ ��)� 	����`�5(��0eO0��!0 �!)� CD/DVD �$
$�
��
��	/�(���ก��
��Q��(�+���# �$ PHPMyadmin 	/�(���#��ก��}��.+
�5! �$-��*ก���.$�� CD/DVD �$-��*ก��
*ก+,.�ก*�)0�5�6����i��+� 
 -  �$���4%
0�4
�)��N(+�/�!
�Pกd��d
��e��
���$%�dj�
�� ��!$%��*�!0-��*ก��*!��5�*��,�+
��$���+
�*!+� N(+��i� Distribution .
0����
0 *!���4%
�.$��	
%0�$%,�+!0��*�)�d$�$*!+� #�,�+��i�
�d
��e��
����!4%
��$%��+
�N�+��i�.
0����
0 *!���4%
�/�,��
���k0!0���4%
0N� t กj#�,�+�d
��e��
��
��+
�N�+0��.
0����
0����$ 
 -  ���'��2�ก��
DC��	����" G 
,�
 ก��
DC��	�0�1ก���,�"�
 SUTinsServer �
���0ก�� 
Vmware, ก��
DC��	� SSH, ก��
DC��	� VSFTP Server, ก��
DC��	� DHCP Server, ก��
DC��	� DNS 
Server, ก��
DC��	� Vhost �
 Apache, ก��
DC��	����0ก��
��� Postfix/Dovecot, ก��
DC��	�  
Webmail, ก���,�"�

��
 Remote Admin, ก���B�0/�
��
�กD�
��
#�"�	�
�" 0�1 ก��
DC��	�
��
 
Proxy Server A��
��������0��� 
 



 

 

����( 4 
;�ก���<����=>�?@
A��B�=
C<	���;� 

 
 ก����Q������ก���+��4�.+
�5!-��N�+����
�ก�� Caching .+
�5!.
0�
����P�N����k0�$k 
,�+*�)0ก����!
0

ก��i�	
0	)���4
 ก����	
����	
��
6��ก���+��4�.+
�5!#�ก����
*����
� *!�ก����	
����	
��
6��ก���+��4�.+
�5!�$%,�+�/�
�!ก
�
�&��$%��Q��.&k�����Q���)�� 
-��N�ก����!
0*�)!�	)��#��/�ก���&ก'��P�	����
N�ก���+��4�.+
�5!#�ก����.
0
�!ก
�
�&�
��k� t �+�� �ก�u�N�ก���
#���������(���	�.
0*�)!�����
����ก
��+�� ��!��$%N�+N�
-��-��
! (Protocol Times) �)�.
0*�����
��� (Bandwidth) �)�.
0ก��	)0.+
�5! (Transferred 
Data) ��!��$%N�+N�����.
0(�)������#/�*!�(�)�������!�!ก!�0 (System Memory and CPU 
Load) �!
�#���!��$%N�+N�ก���+
0.
.+
�5!.
0�5+N�+ (Click Time) *!���!��$%�����/�ก��
�
�	�
0�)
�5+N�+ (Hits rate) N�ก����!
0�$k#�N�+
�!ก
�
�&� Caching Output �$%�$
�5)N�-��*ก��
6�'� PHP  

	/�(�����4k
(��$%,�+�/��	�
N����$k #���i�ก���/��	�
ก����	
�����ก���+��4�.+
�5!
�$%�$���	
��
6��-���$���!��
$����0�$k (��.+
 4.1 
�
���`&0	6��*��!+
��$%N�+N�ก����Q������
ก���+��4�.+
�5! (��.+
 4.2 
�
���`&0�!ก����	
�����*����
� ก��ก����	
�����*���$%N�+
���� CO-LMS ����Q���)�� *!�(��.+
 4.3 ��i�ก��
6
����	�P��!ก�����$����$��ก����	
�
������k0	
0���� 
 
4.1 ����`���	
���(s/	s
ก����u
�����ก���	
��
�	
��� 

���4%
0�
��
���
���$%N�+N�ก����Q���$���!��
$����0�$k  
  ���(
�s�	���ก�� (Server)  

�����*��� 
-  �
��
���
��*���$d$ Pentium IV  3.2 ก
ก���
��� 
-  (�)������#/� 512 ��กก�,��� 
-  ������
	ก� 80 ก
ก�,��� 
d
e��*��� 
-  �����o
���
ก��!
�Pกd� SUTinsServer 5103 Plus Moodle 
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 -  ���� LMS d&%0,�+N�+ Moodle ��i�����N�ก����	
� 
 ���(
�������ก�� (Client) 

�����*��� 
 -  �
��
���
��*���$d$ Pentium IV 3.2 ก
ก���
��� 
 -  (�)������#/� 512 ��กก�,��� 
 -  ������
	ก� 80 ก
ก�,��� 

d
e��*��� 
 -  �����o
���
ก�� ,�-��d
e���
�-��	� �
jกd��$ 
 -  -��*ก����	
�
����N�ก���+��4�.+
�5! Webserver Stress Tool  
 

4.2 e�ก�����
����� 

ก����	
�����ก���+��4�.+
�5!
�)�0�$���	
��
6����k� #��/�ก����	
�����ก���+�
�4�.+
�5!*����
� ก������ก���+��4�.+
�5!*���$%N�+���� CO-LMS ����Q���)�� -���$%N�
����*����
���k�#�N�+ก����	
�ก�������$%N�+0��N�ก���/�������j��d
��e��
����%�,�d&%0,�),�+�$
ก���/���i� Proxy �d
��e��
�� *!����� CO-LMS ����Q���)��ก������*����
���)�ก�� 	/�(��� 
URLs �$%N�+N�ก����	
����� �4
 http://www.co-lms.net/elearning/ 
  

4.2.1  ก�����
������	
��
�	
���`�� ��� 
 ����0�$% 4.1 `&0 4.6 *	�0�!ก����	
�����ก���+��4�*����
� -��#�*	�0�)�
��!��$%N�+	/�(���-��-��
! (Protocol Times) �)�.
0*�����
��� (Bandwidth) �)�.
0ก��	)0.+
�5! 
(Transferred Data) �)���!��$%N�+N�����.
0(�)������#/�*!�(�)�������!�!ก!�0 (System 
Memory and CPU Load) �!
�#���!��$%N�+N�ก���+
0.
.+
�5!.
0�5+N�+ (Click Time) *!���!��$%
�����/�ก���
�	�
0�)
�5+N�+ (Hits Rate) ��i��+� 

1)    �)���!��$%N�+	/�(���-��-��
! (Protocol Times) #���i��)���!��$%����N�+N�
ก��	)0.+
�5!	/�(���ก��-
�`)�� (Transmission) .+
�5!(�4
ก��*!ก��!$%��.+
�5!��(�)�0�+���0
ก���!����0 -��.+
�5!�$%,�+#�กก����!
0�$k��i��)���!��$%�/�0��
�5)��(�)�0-��-��
! d&%0#�,�+�)�
��!��$%�5+N�+N�+N�ก���+
0.
 (Click Time), ��!��$%N�+	)0.+
�5!,���*�ก (Time to First Byte), ��!��$%
N�+N�ก����4%
��)
 (Time to Connect), ��!�	/�(��� DNS (Time for DNS) *!���!�	/�(��� Local 
Socket (Time for Local Socket)  
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����0�$% 4.1 *	�0�)� Protocol Times for all URLs *����
� 
 
 

Time [ms] Click Time [s] 
Time to First 
Byte [s] 

Time to 
Connect [s] 

Time for 
DNS [s] 

Time for local 
socket [s] 

0 0 0 0 0 0 
5.84 4868.43 1688.71 53.71 18.00 5.78 
11.01 4497.25 754.17 39.50 12.75 0.57 
16.12 4694.64 664.43 45.07 15.50 0.66 
21.30 0.00 0.00 0.00 0.00 1.97 
26.70 8643.08 1326.58 160.75 69.58 3.90 
31.97 4362.43 544.00 50.43 18.00 0.65 
37.33 5010.75 746.75 176.55 79.70 1.22 
42.51 5356.94 902.00 217.50 98.50 0.72 
47.73 3773.00 466.54 40.31 10.77 0.71 
52.92 4136.08 509.33 48.83 14.92 0.51 
58.11 5550.40 688.90 37.10 10.30 0.84 
63.34 4520.35 637.29 94.59 36.82 1.49 
68.56 7247.75 917.25 45.33 14.50 1.06 
74.03 3807.22 577.22 115.94 48.00 1.31 
79.20 4658.67 645.56 69.44 26.67 1.47 
84.53 8895.23 1441.85 262.85 110.69 0.74 
89.94 9283.55 2524.85 136.80 59.90 0.70 
95.09 2720.86 335.86 38.57 10.86 0.99 
100.30 6025.42 878.05 141.95 59.21 0.82 
105.48 6192.20 731.40 39.20 9.80 2.65 
111.09 5450.10 970.33 276.05 117.33 0.86 
116.34 5300.79 686.00 69.21 24.36 0.72 
121.66 6124.44 875.89 106.44 41.00 1.09 
126.91 4934.42 1760.89 115.95 55.05 0.62 
132.16 4074.92 556.92 60.38 19.08 0.69 
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����0�$% 4.1 *	�0�)� Protocol Times for all URLs *����
� (�)
) 

Time [ms] Click Time [s] 
Time to First 
Byte [s] 

Time to 
Connect [s] 

Time for 
DNS [s] 

Time for local 
socket [s] 

142.59 4907.19 644.94 67.38 24.00 0.53 
147.81 7159.00 866.64 40.09 11.73 0.69 
153.06 4420.13 585.56 65.13 20.94 1.14 
158.26 4931.33 656.61 80.11 29.67 0.81 
163.45 4044.00 496.38 39.75 12.38 0.74 
168.69 4804.28 611.39 54.72 19.39 1.90 
173.87 6106.00 717.17 37.17 10.67 4.25 
179.33 8277.15 1383.75 287.35 110.25 0.71 
184.51 4828.88 589.63 48.38 16.63 0.83 
189.76 6586.33 850.42 70.08 24.33 0.90 
195.01 5984.89 758.83 81.78 27.22 0.56 
200.22 3432.00 453.83 47.25 14.33 0.68 
205.42 5661.23 743.69 54.54 17.85 0.91 
210.61 6900.13 914.94 94.88 32.69 0.59 
215.78 4468.36 543.45 46.91 15.27 1.29 
221.03 5256.12 713.24 67.29 24.88 0.84 
226.20 3105.45 427.73 52.64 15.00 1.07 
231.39 4886.00 640.72 90.33 33.94 0.99 
236.59 2944.08 479.67 103.67 39.67 0.55 
241.78 5465.55 678.82 46.00 15.00 0.85 
246.98 4093.24 582.65 84.88 29.82 0.71 
252.17 3549.67 476.67 55.67 20.00 0.96 
257.41 6956.56 922.06 74.89 28.28 0.52 
262.59 5416.33 713.78 39.67 11.33 2.42 
267.84 4545.00 693.13 120.06 46.44 0.83 
273.00 4982.27 651.27 51.36 15.55 0.81 
278.26 7564.68 993.05 78.95 30.58 0.54 
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����0�$% 4.1 *	�0�)� Protocol Times for all URLs *����
� (�)
) 

Time [ms] Click Time [s] 
Time to First 
Byte [s] 

Time to 
Connect [s] 

Time for 
DNS [s] 

Time for local 
socket [s] 

283.50 3089.14 382.71 45.57 13.43 0.98 
288.69 7412.75 1041.40 140.10 55.90 0.56 
293.89 2964.50 646.25 40.25 14.75 2.04 
299.14 6996.28 1590.11 144.06 65.33 0.83 

 ��4%
�/��)��$%,�+N�����0���
�����(� 	����`*	�0�!,�+��i�ก��e��0�5��$% 4.1 

 

�5��$% 4.1 ก��e*	�0�)�.
0 Protocol Times for all URLs 
 

2)    ���0�
5���5��
���!�#�"/'��,� 0�1���0�
5���5��#�"
D���E
���� (Average User and 
Server Bandwidth) �5����0�
5���5��
���!�#�"/'��,�31
��
���#�"0�
5���5���
#)1��!/'��,��B�ก����"
0�1�	�#���'��	�"��5A���!
D���E
���� ���
���0�
5���5��#�"
D���E
����31
��
���#�"0�
5���5����!

D���E
�����B�ก����"0�1�	�#���'�A���!/'��,� 
 
����0�$% 4.2 *	�0�)� Average User *!� Server Bandwidth *����
� 

Time [ms] Avg. User Bandwidth [kbit/s] Server Bandwidth [kbit/s] 
5.84 35.49 238.11 

Time Since Start of Test [s]
280 260 240 220 200 180 160 140 120 100 80 60 40 20 0 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
0 

Time [ms]
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����0�$% 4.2 *	�0�)� Average User *!� Server Bandwidth *����
� (�)
) 
Time [ms] Avg. User Bandwidth [kbit/s] Server Bandwidth [kbit/s] 
11.01 41.51 400.87 
16.12 42.65 473.67 
21.30 0.00 0.00 
26.70 29.43 765.24 
31.97 44.52 229.92 
37.33 40.35 643.67 
42.51 33.61 531.96 
47.73 48.75 430.28 
52.92 42.75 399.27 
58.11 38.45 332.23 
63.34 40.98 560.57 
68.56 36.47 397.17 
74.03 50.39 568.84 
79.20 41.50 299.61 
84.53 27.22 421.89 
89.94 26.74 638.92 
95.09 63.44 234.16 
100.30 29.43 630.76 
105.48 30.32 166.12 
111.09 34.68 645.73 
116.34 33.66 460.44 
121.66 35.90 292.30 
126.91 35.98 625.12 
132.16 46.76 427.71 
137.34 40.94 432.22 
142.59 37.37 526.80 
147.81 30.00 362.95 
153.06 41.73 527.27 
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����0�$% 4.2 *	�0�)� Average User *!� Server Bandwidth *����
� (�)
) 
Time [ms] Avg. User Bandwidth [kbit/s] Server Bandwidth [kbit/s] 
158.26 38.06 596.66 
163.45 43.78 266.18 
168.69 40.64 593.99 
173.87 34.72 199.36 
179.33 31.87 633.39 
184.51 39.03 265.99 
189.76 26.71 394.23 
195.01 36.09 592.65 
200.22 51.96 398.07 
205.42 42.05 430.60 
210.61 32.43 532.76 
215.78 40.18 367.66 
221.03 46.69 558.85 
226.20 56.02 366.59 
231.39 41.38 599.35 
236.59 59.08 397.48 
241.78 45.32 366.55 
246.98 44.92 563.09 
252.17 50.32 399.27 
257.41 44.11 594.46 
262.59 54.25 299.67 
267.84 40.25 526.03 
273.00 43.91 367.38 
278.26 40.45 622.59 
283.50 57.62 231.42 
288.69 35.00 665.45 
293.89 58.54 132.49 
299.14 25.92 591.31 
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 ��4%
�/��)��$%,�+N�����0���
�����(� 	����`*	�0�!,�+��i�ก��e��0�5��$% 4.2 

 

�5��$% 4.2 ก��e*	�0�)�.
0 Average User and Server Bandwidth 
 

3)    �)�.
0ก��	)0.+
�5! (Transferred Data), (�)������#/��$%N�+N����� (System 
Memory) *!�-(!��$%N�+N�(�)�������!�!ก!�0 (CPU Load) -���)�.
0ก��	)0.+
�5!�4

��
���.
0.+
�5!�$%�5+N�+,�+	)0*!����.+
�5!,��$%�d
��e��
�� d&%0�)��$%�5+N�+	)0.+
�5!,��$%�d
��e��
�� ��)� 
ก�����#P.+
�5!.&k�,�N����� FTP (�4
ก�����#P.+
�5!.
0��j��)�0 t �)����j��������d
����i��+� 
	)��ก�����.+
�5!#�ก�d
��e��
����k� ��)�ก����$�กN�+0��.
0�5+N�+(�4
ก��������j��������d
�� ��i��+�  

 
����0�$% 4.3 *	�0�)� Transferred Data  System Memory *!� CPU Load *����
� 

Time [ms] 
Transferred Data 

[kbit/s] 
Available System Memory 

[MB] 
Local CPU Load 

[%] 
5.96 238.11 148.00 15.65 
11.05 400.87 148.00 22.68 
16.21 473.67 147.00 33.69 
21.54 0.00 147.00 33.59 
26.83 765.24 146.00 32.45 
32.23 229.92 145.00 28.39 
37.44 643.67 144.00 22.45 

Time Since Start of Test [s]

28026024022020018016014012010080 6040200
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����0�$% 4.3 *	�0�)� Transferred Data  System Memory *!� CPU Load *����
� (�)
) 

Time [ms] 
Transferred Data 

[kbit/s] 
Available System Memory 

[MB] 
Local CPU Load 

[%] 
42.63 531.96 143.00 16.72 
47.84 430.28 142.00 17.67 
58.24 332.23 144.00 25.71 
63.46 560.57 143.00 25.80 
68.91 397.17 142.00 22.01 
74.14 568.84 142.00 16.96 
79.47 299.61 140.00 10.71 
84.71 421.89 140.00 7.98 
90.05 638.92 138.00 11.31 
95.21 234.16 137.00 23.37 
100.43 630.76 136.00 42.24 
106.02 166.12 136.00 49.75 
111.30 645.73 135.00 48.82 
116.57 460.44 134.00 45.99 
121.78 292.30 132.00 38.83 
127.07 625.12 132.00 22.84 
132.28 427.71 132.00 14.23 
137.50 432.22 132.00 18.26 
142.72 526.80 132.00 31.64 
148.01 362.95 132.00 41.43 
153.18 527.27 132.00 46.28 
158.40 596.66 132.00 50.23 
163.59 266.18 132.00 43.67 
168.81 593.99 131.00 31.65 
174.27 199.36 131.00 19.25 
179.47 633.39 130.00 13.17 
184.69 265.99 130.00 13.53 
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����0�$% 4.3 *	�0�)� Transferred Data  System Memory *!� CPU Load *����
� (�)
) 

Time [ms] 
Transferred Data 

[kbit/s] 
Available System Memory 

[MB] 
Local CPU Load 

[%] 
189.90 394.23 130.00 24.08 
195.16 592.65 129.00 22.30 
200.38 398.07 129.00 22.16 
205.56 430.60 129.00 29.29 
210.74 532.76 129.00 31.96 
215.92 367.66 129.00 26.70 
221.16 558.85 128.00 27.42 
226.34 366.59 128.00 34.32 
231.53 599.35 128.00 28.21 
236.73 397.48 127.00 24.91 
241.95 366.55 128.00 26.48 
247.15 563.09 127.00 28.57 
252.33 399.27 127.00 27.84 
257.55 594.46 127.00 28.96 
262.72 299.67 127.00 24.47 
267.98 526.03 127.00 20.98 
273.21 367.38 127.00 25.69 
278.46 622.59 127.00 29.69 
283.63 231.42 127.00 39.63 
288.84 665.45 127.00 44.11 
294.03 132.49 127.00 41.41 
299.28 591.31 126.00 32.87 
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 ��4%
�/��)��$%,�+N�����0���
�����(� 	����`*	�0�!,�+��i�ก��e��0�5��$% 4.3 

 

�5��$% 4.3 ก��e*	�0�)�.
0 Transferred Data *!� System Memory *!� CPU Load 
 

4)    �)�.
0 Open Requests *!� Transferred Data #�กก����!
0�$k#�*	�0�)�
*�����
����$%N�+ (Bandwidth), �)� Open Requests, �)���!��$%N�+N�ก�����.+
�5! (Received Requests) 
*!��)���!��$%N�+N�ก��	)0.+
�5! (Sent Requests)  
 
����0�$% 4.4 *	�0�)� Open Requests *!� Transferred Data *����
� 

Time [ms] 
Bandwidth 
[kbit/s] 

Open Requests Received Requests/s Sent Requests/s 

5.96 238.11 80.00 13.95 15.52 
11.05 400.87 24.00 21.31 19.38 
16.21 473.67 41.00 5.26 9.20 
21.54 0.00 55.00 31.21 28.37 
26.83 765.24 81.00 14.75 17.51 
32.23 229.92 43.00 26.04 22.76 
37.44 643.67 69.00 24.66 23.50 
42.63 531.96 82.00 19.94 19.94 
47.84 430.28 24.00 18.65 19.04 

Time since start of test [s]
28026024022020018016014012010080604020
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����0�$% 4.4 *	�0�)� Open Requests *!� Transferred Data *����
� (�)
) 

Time [ms] 
Bandwidth 
[kbit/s] 

Open Requests Received Requests/s Sent Requests/s 

53.04 399.27 38.00 15.39 16.16 
58.24 332.23 26.00 25.86 25.67 
63.46 560.57 57.00 21.16 23.35 
74.14 568.84 42.00 15.02 22.91 
79.47 299.61 56.00 19.82 13.91 
84.71 421.89 82.00 28.66 26.22 
90.05 638.92 118.00 10.66 11.63 
95.21 234.16 24.00 29.12 28.16 
100.43 630.76 64.00 10.72 12.69 
106.02 166.12 33.00 29.77 27.87 
111.30 645.73 89.00 22.61 21.66 
116.57 460.44 39.00 13.81 26.46 
121.78 292.30 74.00 26.29 14.75 
127.07 625.12 84.00 19.39 19.39 
132.28 427.71 34.00 20.31 20.69 
137.50 432.22 27.00 24.32 22.78 
142.72 526.80 40.00 17.96 18.72 
148.01 362.95 23.00 23.21 23.80 
153.18 527.27 37.00 29.12 27.97 
158.40 596.66 42.00 10.98 11.95 
163.59 266.18 24.00 27.39 27.01 
168.81 593.99 29.00 13.71 16.09 
174.27 199.36 43.00 25.82 23.12 
179.47 633.39 90.00 13.39 14.16 
184.69 265.99 29.00 17.08 17.27 
189.90 394.23 41.00 27.59 26.06 
195.16 592.65 47.00 18.40 18.79 
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����0�$% 4.4 *	�0�)� Open Requests *!� Transferred Data *����
� (�)
) 

Time [ms] 
Bandwidth 
[kbit/s] 

Open Requests Received Requests/s Sent Requests/s 

200.38 398.07 28.00 19.89 21.05 
205.56 430.60 32.00 24.67 23.90 
210.74 532.76 45.00 17.58 18.74 
215.92 367.66 27.00 25.58 25.39 
226.34 366.59 28.00 27.74 26.39 
231.53 599.35 42.00 18.63 20.74 
236.73 397.48 42.00 17.06 16.10 
241.95 366.55 28.00 27.52 27.13 
247.15 563.09 43.00 18.50 18.69 
252.33 399.27 35.00 26.08 25.12 
257.55 594.46 40.00 13.73 15.08 
262.72 299.67 23.00 24.55 25.32 
267.98 526.03 50.00 19.69 18.16 
273.21 367.38 36.00 27.63 27.63 
278.46 622.59 43.00 9.08 9.85 
283.63 231.42 24.00 31.31 32.08 
288.84 665.45 54.00 5.59 5.20 
294.03 132.49 32.00 27.40 25.69 
299.28 591.31 117.00 27.63 25.32 
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 ��4%
�/��)��$%,�+N�����0���
�����(� 	����`*	�0�!,�+��i�ก��e��0�5��$% 4.4 

 

�5��$% 4.4 ก��e*	�0�)�.
0 Open Requests *!� Transferred Data 
 

5)    �)���!��$%N�+N�ก���+
0.
.+
�5! (Click Time) *!��)���!��$%�����/�ก��
�
�	�
0 (Hits/s) �)
�5+N�+ #�กก����!
0�$k#�,�+�)�����	��������)�0 t ��(�)�0�$%�5+N�+,�+�/�ก��
�+
0.
.+
�5!����0���� 
 
����0�$% 4.5 *	�0�)� Click Time  User/s *!� Hits/s for  all URLs *����
� 

Time [ms] Click Time [ms] Clicks/s Hits/s 
5.84 4868.43 1.38 11.04 
11.02 4497.25 2.32 18.58 
16.13 4694.64 2.74 21.95 
21.30 0.00 0.00 0.00 
26.70 8643.08 4.43 35.47 
31.97 4362.43 1.33 10.66 
37.33 5010.75 3.73 29.83 
42.52 5356.94 3.08 24.65 
47.73 3773.00 2.49 19.94 
52.92 4136.08 2.31 18.50 

Time since start of test [s]

280260 24022020018016014012010080 604020
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����0�$% 4.5 *	�0�)� Click Time  User/s *!� Hits/s for  all URLs *����
� (�)
) 
Time [ms] Click Time [ms] Clicks/s Hits/s 
58.11 5550.40 1.92 15.40 
63.34 4520.35 3.25 25.98 
68.56 7247.75 2.30 18.41 
74.03 3807.22 3.30 26.36 
79.20 4658.67 1.74 13.89 
84.53 8895.23 2.44 19.55 
89.94 9283.55 3.70 29.61 
95.09 2720.86 1.36 10.85 
100.30 6025.42 3.65 29.23 
105.48 6192.20 0.96 7.70 
111.09 5450.10 3.74 29.93 
116.34 5300.79 2.67 21.34 
121.66 6124.44 1.69 13.55 
126.91 4934.42 3.62 28.97 
132.16 4074.92 2.48 19.82 
137.34 4917.62 2.50 20.03 
142.59 4907.19 3.05 24.42 
147.81 7159.00 2.10 16.82 
153.06 4420.13 3.05 24.44 
158.27 4931.33 3.46 27.65 
163.45 4044.00 1.54 12.34 
168.69 4804.28 3.44 27.53 
173.88 6106.00 1.15 9.24 
179.33 8277.15 3.67 29.35 
184.52 4828.88 1.54 12.33 
189.77 6586.33 2.28 18.27 
195.02 5984.89 3.43 27.47 
200.22 3432.00 2.31 18.45 
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����0�$% 4.5 *	�0�)� Click Time  User/s *!� Hits/s for  all URLs *����
� (�)
) 
Time [ms] Click Time [ms] Clicks/s Hits/s 
205.42 5661.23 2.49 19.96 
210.61 6900.13 3.09 24.69 
215.78 4468.36 2.13 17.04 
221.03 5256.12 3.24 25.90 
226.20 3105.46 2.12 16.99 
231.39 4886.00 3.47 27.78 
236.59 2944.08 2.30 18.42 
241.78 5465.55 2.12 16.99 
246.98 4093.24 3.26 26.10 
252.17 3549.67 2.31 18.50 
257.41 6956.56 3.44 27.55 
262.59 5416.33 1.74 13.89 
267.84 4545.00 3.05 24.38 
273.00 4982.27 2.13 17.03 
278.27 7564.68 3.61 28.85 
283.50 3089.14 1.34 10.73 
288.69 7412.75 3.86 30.84 
293.89 2964.50 0.77 6.14 
299.14 6996.28 3.43 27.40 
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 ��4%
�/��)��$%,�+N�����0���
�����(� 	����`*	�0�!,�+��i�ก��e��0�5��$% 4.5 

 

�5��$% 4.5 ก��e*	�0�)�.
0 Click Time, Hits/s *!� User/s for  all URLs 
 

6)    �)��s!$%�.
0��!��$%,�+#�กก���+
0.
.+
�5!#�ก���� (Average Request Time) 
*!��)������
��!����4%
�/�ก���+
0.
.+
�5!#�ก���� (Errors)  
 
����0�$% 4.6 *	�0�)� Average Request Time *!� Errors (per URL) *����
� 

Time [ms] 
Average Request 
Time [ms] 

Average Request Time [ms] 
All Images 

Errors [%] 

5.84 4868.36 1525.43 0 0% 
11.02 4497.30 404.65 0 0% 
16.13 4694.63 355.39 0 0% 
21.30 0.00 93.75 0 0% 
31.97 4362.41 281.09 0 0% 
37.33 5010.85 507.66 0 0% 
42.52 5356.94 611.42 0 0% 
47.73 3773.12 120.36 0 0% 
52.92 4136.17 178.76 0 0% 
58.11 5550.52 146.60 0 0% 

Time Since Start of Test [s]
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����0�$% 4.6 *	�0�)� Average Request Time *!� Errors (per URL) *����
� (�)
) 

Time [ms] 
Average Request 
Time [ms] 

Average Request Time [ms] 
All Images 

Errors [%] 

63.34 4520.27 289.17 0 0% 
68.56 7247.79 125.45 0 0% 
74.03 3807.29 364.96 0 0% 
79.20 4658.60 282.35 0 0% 
84.53 8895.21 859.00 0 0% 
89.94 9283.53 2142.07 0 0% 
95.09 2721.05 526.75 0 0% 
100.30 6025.33 426.97 0 0% 
105.48 6192.46 118.32 0 0% 
111.09 5450.18 650.47 0 0% 
116.34 5300.80 193.66 0 0% 
121.66 6124.36 337.90 0 0% 
126.91 4934.38 1809.80 0 0% 
132.16 4075.00 158.55 0 0% 
137.34 4917.60 191.66 0 0% 
142.59 4907.17 177.63 0 0% 
147.81 7159.01 109.64 0 0% 
153.06 4420.21 263.20 0 0% 
158.27 4931.19 231.88 0 0% 
163.45 4044.12 139.22 0 0% 
168.69 4804.25 187.16 0 0% 
173.88 6105.84 102.62 0 0% 
179.33 8277.20 793.88 0 0% 
184.52 4828.76 136.52 0 0% 
189.77 6586.35 230.10 0 0% 
195.02 5984.88 263.43 0 0% 
200.22 3431.87 192.13 0 0% 
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����0�$% 4.6 *	�0�)� Average Request Time *!� Errors (per URL) *����
� (�)
) 

Time [ms] 
Average Request 
Time [ms] 

Average Request Time [ms] 
All Images 

Errors [%] 

205.42 5661.06 270.30 0 0% 
210.61 6900.01 261.30 0 0% 
215.78 4468.37 124.73 0 0% 
221.03 5256.16 384.33 0 0% 
226.20 3105.38 182.48 0 0% 
231.39 4886.06 267.49 0 0% 
236.59 2944.19 472.03 0 0% 
241.78 5465.51 190.96 0 0% 
246.98 4093.14 269.85 0 0% 
252.17 3549.85 190.44 0 0% 
257.41 6956.57 213.65 0 0% 
262.59 5416.50 314.39 0 0% 
267.84 4544.97 352.15 0 0% 
273.00 4982.23 315.20 0 0% 
278.27 7564.72 237.04 0 0% 
283.50 3089.15 394.91 0 0% 
288.69 7412.82 434.56 0 0% 
293.89 2964.38 812.82 0 0% 
299.14 6996.17 1256.45 0 0% 
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 ��4%
�/��)��$%,�+N�����0���
�����(� 	����`*	�0�!,�+��i�ก��e��0�5��$% 4.6 

Click Times and Errors (per URL)

Test Type: TIME (run test f or 5 minutes)

Time Since Start of Test [s]
280260240220200180160140120100806040200
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�5��$% 4.6  ก��e*	�0�)�.
0 Average Request Time *!� Errors (per URL) 
 

 ��4%
�/��)���!��$%�5+N�+�/�ก���
��(�)�0ก���+
0.
.+
�5!#�ก���� (User Wait Time) 
�)���!��$%N�+N�ก����	
� (Time Since Start of Test) *!���
���dj����)������
��!����4%
�5+N�+�+
0
.
.+
�5!#�ก���� (% of User) ���/�ก��*	�0�!��i�*�� Spectrum #��/�N(+	����`�
�����(�,�+
�)� ��4%
�5+N�+�/�ก���+
0.
.+
�5!#�ก����*����
���k� ��!��$%�5+N�+�+
0.
.+
�5!#�ก������i�,�
ก��#��ก��#��*!�,�)�)
��4%
0  

 

�5��$% 4.7  ก��e*	�0�)� Spectrum of Click Times 

"How  many users w aited for how  long under w hat load to complete a click?"

Test Type: TIME (run test for 5 minutes)
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4.2.2 ก�����
�����ก���	
��
�	
���`����(i�	
������ CO-LMS ����u
����� 
 ����"��! 4.7 H " 4.12 0�5"/�ก���5����1��ก����
�2
0����!A5�
B��	�ก���� �ก�� 
Caching #���'�#�"
����������	.
����� �5�310�5"���
�����!�,��B���	��������� (Protocol 
Times) ���#�"0�
5���5�� (Bandwidth) ���#�"ก����"#���'� (Transferred Data) ���
�����!�,��

�1��#�"�
�������3B�0�1�
�����1���/�ก��" (System Memory and CPU Load) ���53


�����!�,��
ก�����"#�#���'�#�"/'��,� (Click Time) 0�1
�����!�1���B�ก������
�"���/'��,� (Hits 
rate) 
��
��
 
 1)   ���
�����!�,��B���	��������� (Protocol Times) D !"
��
���
�����!�1���,��

ก����"#���'��B���	�ก����
H��� (Transmission) #���'���2�ก��0�ก
���!�
#���'��1����"��
��"
ก	�������" �5�#���'���!A5�3�กก���5��"
��
��
���
�����!�B�"�
��'��1����"�������� D !"31A5����

�����!/'��,��,��
ก�����"#� (Click Time) 
�����!�,���"#���'�A���0�ก (Time to First Byte) 
�����!�,�
�
ก��
,2!����� (Time to Connect) 
����B���	� DNS (Time for DNS) 0�1
����B���	� Local 
Socket (Time for Local Socket) -��*	�0N�����0�$% 4.7  
 
����0�$% 4.7 *	�0�)� Protocol Times for all URLs *���$%N�+���� CO-LMS  

Time 
[ms] 

Click Time 
[s] 

Time to First 
Byte [s] 

Time to 
Connect [s] 

Time for 
DNS [s] 

Time for 
local socket [s] 

0.00 0.00 0.00 0.00 0.00 0.00 
5.89 4203.00 148.00 13.52 273.00 706.00 
11.28 5448.96 263.11 3.34 546.70 1317.07 
16.36 2770.57 46.52 1.63 135.86 296.29 
21.95 2858.59 62.18 1.66 163.55 336.45 
27.37 2765.78 43.09 1.84 140.09 300.00 
32.94 3020.62 73.00 2.87 233.52 475.24 
38.37 3471.35 136.90 3.91 347.00 654.35 
43.69 2864.14 68.91 1.73 197.18 390.50 
49.05 2750.48 40.65 1.20 126.87 282.96 
54.31 2818.96 71.22 2.28 196.57 372.74 
59.70 2869.65 57.65 2.10 166.12 365.65 
65.28 3069.00 78.48 1.94 215.89 461.04 
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����0�$% 4.7 *	�0�)� Protocol Times for all URLs *���$%N�+���� CO-LMS (�)
) 
Time 
[ms] 

Click Time 
[s] 

Time to First 
Byte [s] 

Time to 
Connect [s] 

Time for 
DNS [s] 

Time for 
local socket [s] 

70.64 2821.00 50.78 1.92 145.91 311.00 
75.84 2918.16 58.89 1.70 172.21 353.05 
81.13 2812.05 68.90 2.94 185.81 350.57 
92.64 3179.93 93.18 2.24 276.50 509.36 
98.16 2935.00 73.76 2.25 182.53 380.65 
103.70 3145.39 104.87 5.02 287.65 529.43 
109.45 3093.83 99.46 1.33 259.00 492.00 
114.72 2771.43 43.43 1.34 139.38 314.86 
119.95 2856.39 66.43 2.66 189.87 373.70 
125.22 2875.84 49.53 2.54 148.47 325.42 
130.84 2950.79 86.08 2.10 210.21 414.83 
136.16 3175.95 86.24 3.73 269.52 566.95 
141.39 2872.80 59.40 2.99 178.95 371.60 
146.67 2993.17 76.58 2.37 219.54 431.50 
151.97 2747.52 42.14 1.34 138.24 301.00 
157.38 3070.83 67.56 2.40 185.94 396.94 
162.56 2870.04 58.78 1.86 163.26 345.30 
167.94 3240.64 113.59 4.26 300.32 577.09 
173.33 2876.86 56.86 1.50 165.76 362.38 
178.61 2825.68 45.64 2.62 130.55 297.27 
183.94 2902.54 68.83 1.97 189.46 375.46 
189.25 2773.62 39.76 3.20 124.95 294.10 
194.51 2740.67 31.71 1.84 110.81 281.43 
199.75 3231.39 109.09 2.89 291.65 574.61 
205.08 2905.77 64.73 2.03 185.14 377.32 
210.31 2745.58 40.05 1.60 130.21 301.84 
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����0�$% 4.7 *	�0�)� Protocol Times for all URLs *���$%N�+���� CO-LMS (�)
) 
Time 
[ms] 

Click Time 
[s] 

Time to First 
Byte [s] 

Time to 
Connect [s] 

Time for 
DNS [s] 

Time for 
local socket [s] 

215.64 3287.15 108.50 6.37 256.35 512.10 
221.03 3190.84 110.63 2.22 291.74 550.74 
226.59 3189.00 75.20 3.20 226.75 464.15 
232.20 3353.07 120.00 3.02 314.30 595.52 
242.98 3257.96 106.57 2.23 275.70 544.39 
248.14 3025.24 72.86 1.79 222.62 432.90 
253.41 3101.62 93.05 1.76 238.43 465.38 
258.70 2885.38 62.57 2.34 166.24 354.71 
264.03 3037.68 83.68 3.92 225.53 442.68 
269.45 2762.30 56.30 1.72 149.48 311.96 
274.94 2816.32 56.82 1.97 160.18 320.09 
280.25 2944.16 60.11 3.36 204.63 418.84 
285.72 3305.41 122.82 2.58 332.82 636.36 
290.91 2986.23 73.77 1.91 196.50 401.09 
296.20 2787.65 55.43 1.89 163.26 338.26 
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 ��4%
�/��)��$%,�+N�����0���
�����(�	����`*	�0�!,�+��i�ก��e��0�5��$% 4.8 

 

�5��$% 4.8 ก��e*	�0�)�.
0 Protocol Times for all URLs 
 

2)   ���0�
5���5��
���!�#�"/'��,� 0�1���0�
5���5��#�"
D���E
���� (Average User and 
Server Bandwidth) �5����0�
5���5��
���!�#�"/'��,�31
��
���#�"0�
5���5���
#)1��!/'��,��B�ก����"
0�1�	�#���'��	�"��5A���!
D���E
���� ���
���0�
5���5��#�"
D���E
����31
��
���#�"0�
5���5����!

D���E
�����B�ก����"0�1�	�#���'�A���!/'��,�  
 
����0�$% 4.8 *	�0�)� Average User *!� Server Bandwidth *���$%N�+���� CO-LMS  

Time [ms] User Bandwidth [kbit/s] Server Bandwidth [kbit/s] 
5.89 40.35 32.19 
11.28 35.34 854.63 
16.36 61.26 702.29 
21.95 59.63 665.75 
27.37 61.38 719.31 
32.94 56.50 641.48 
38.37 50.38 622.94 
43.69 59.42 702.62 
49.05 61.71 727.84 

Protocol Times for all URLs

Time Since Start of Test [s]

280260240 220200180160 140120100 80604020 0

5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500
0

Time [ms] 
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����0�$% 4.8 *	�0�)� Average User *!� Server Bandwidth *���$%N�+���� CO-LMS (�)
) 
Time [ms] User Bandwidth [kbit/s] Server Bandwidth [kbit/s] 
54.31 60.28 739.43 
59.70 59.30 535.81 
65.28 56.40 819.51 
70.64 60.37 729.43 
75.84 58.53 618.46 
81.13 60.49 673.98 
86.95 52.38 465.47 
92.64 55.65 835.73 
98.16 58.40 522.19 
103.70 54.66 703.22 
109.45 55.34 707.52 
114.72 61.40 676.76 
119.95 59.68 745.92 
125.22 59.32 611.41 
128.76 58.69 735.46 
146.67 57.33 771.41 
151.97 61.79 672.40 
157.38 55.98 564.36 
162.56 59.27 751.37 
167.94 53.57 693.81 
173.33 59.15 661.48 
178.61 60.13 706.66 
183.94 58.73 764.18 
189.25 61.21 669.88 
194.51 61.93 676.22 
199.75 53.56 745.58 
205.08 58.68 700.68 
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����0�$% 4.8 *	�0�)� Average User *!� Server Bandwidth *���$%N�+���� CO-LMS (�)
) 
Time [ms] User Bandwidth [kbit/s] Server Bandwidth [kbit/s] 
210.31 61.84 614.11 
215.64 52.91 637.64 
221.03 55.61 597.34 
226.59 54.20 609.18 
232.20 51.32 816.14 
237.47 61.08 451.55 
242.98 53.50 707.31 
248.14 56.72 689.84 
253.41 55.53 675.97 
258.70 59.11 673.17 
264.03 56.40 604.67 
269.45 61.46 718.94 
274.94 60.39 681.56 
280.25 58.05 605.53 
285.72 52.49 682.12 
290.91 57.47 720.33 
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��4%
�/��)��$%,�+N�����0���
�����(�	����`*	�0�!,�+��i�ก��e��0�5��$% 4.9  

 

�5��$% 4.9 ก��e*	�0�)�.
0 Average User *!� Server Bandwidth 
 

3)   �)�.
0ก��	)0.+
�5! (Transferred Data), (�)������#/��$%N�+N����� (System 
Memory) *!�-(!��$%N�+N�(�)�������!�!ก!�0 (CPU Load) -���)�.
0ก��	)0.+
�5!�4

��
���.
0.+
�5!�$%�5+N�+,�+	)0*!����.+
�5!,��$%�d
��e��
�� d&%0�)��$%�5+N�+	)0.+
�5!,��$%�d
��e��
�� ��)� 
ก�����#P.+
�5!.&k�,�N����� FTP (�4
ก�����#P.+
�5!.
0��j��)�0 t �)����j��������d
�� ��i��+� 
	)��ก�����.+
�5!#�ก�d
��e��
����k� ��)�ก����$�กN�+0��.
0�5+N�+ (�4
ก��������j��������d
����i��+� 
-��N�����0�$% 4.9 *	�0�)��$%,�+#�กก����	
�ก������ CO-LMS 

 
����0�$% 4.9 *	�0�)� Transferred Data  System Memory *!� CPU Load *���$%N�+���� CO-LMS 
Time [ms] Transferred Data [kbit/s] Available System Memory [MB] CPU Load [%] 
6.24 32.19 167 53.93 
11.33 854.63 167 69.51 
16.70 702.29 167 81.43 
22.15 665.75 167 91.73 
27.68 719.31 166 76.94 
33.12 641.48 166 62.87 
38.54 622.94 166 65.39 
43.94 702.62 166 62.71 

Time Since Start of Test [s]

280260 240 220200180160 140 120100 8060 40200
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����0�$% 4.9 *	�0�)� Transferred Data  System Memory *!� CPU Load  
 *���$%N�+���� CO-LMS (�)
) 
Time [ms] Transferred Data [kbit/s] Available System Memory [MB] CPU Load [%] 
54.54 739.43 162 77.05 
60.23 535.81 161 82.64 
65.52 819.51 160 84.98 
70.77 729.43 159 83.52 
76.00 618.46 158 77.72 
81.66 673.98 158 77.50 
87.47 465.47 156 80.51 
92.95 835.73 154 77.28 
98.62 522.19 153 81.83 
104.20 703.22 153 88.25 
109.70 707.52 153 78.19 
114.89 676.76 152 78.68 
120.14 745.92 150 82.44 
125.76 611.41 148 73.13 
131.11 723.89 148 75.34 
136.34 670.27 148 85.39 
141.55 646.90 151 78.71 
146.83 771.41 150 72.92 
152.13 672.40 150 81.05 
157.55 564.36 150 81.82 
162.75 751.37 149 82.75 
168.12 693.81 150 84.43 
173.49 661.48 149 80.49 
178.89 706.66 149 82.90 
184.20 764.18 149 80.41 
189.42 669.88 149 80.76 
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����0�$% 4.9 *	�0�)� Transferred Data  System Memory *!� CPU Load  
 *���$%N�+���� CO-LMS (�)
) 
Time [ms] Transferred Data [kbit/s] Available System Memory [MB] CPU Load [%] 
194.68 676.22 149 73.86 
199.91 745.58 149 76.32 
205.24 700.68 148 87.47 
215.98 637.64 148 80.52 
221.50 597.34 148 79.98 
227.19 609.18 148 77.22 
232.38 816.14 149 66.82 
237.95 451.55 149 71.34 
243.15 707.31 149 75.18 
248.34 689.84 149 72.03 
253.57 675.97 149 75.50 
258.98 673.17 149 81.43 
264.30 604.67 149 85.99 
269.70 718.94 149 86.82 
275.24 681.56 149 90.81 
280.70 605.53 149 87.77 
285.93 682.12 149 86.50 
291.20 720.33 149 74.72 
296.42 735.10 149 75.50 
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��4%
�/��)��$%,�+N�����0���
�����(�	����`*	�0�!,�+��i�ก��e��0�5��$% 4.10  

 

�5��$% 4.10 ก��e*	�0�)�.
0 Transferred Data, System Memory *!� CPU Load 
 

4)   �)�.
0 Open Requests *!� Transferred Data #�กก����!
0�$k#�*	�0�)�*����
�
����$%N�+ (Bandwidth), �)� Open Requests, �)���!��$%N�+N�ก�����.+
�5! (Received Requests) *!�
�)���!��$%N�+N�ก��	)0.+
�5! (Sent Requests) -��*	�0N�����0�$% 4.10 
 
����0�$% 4.10 *	�0�)� Open Requests *!� Transferred Data *���$%N�+���� CO-LMS 

Time [ms] 
Bandwidth 
[kbit/s] 

Open Requests Received Requests/s Sent Requests/s 

6.24 32.19 134 38.45 16.09 
11.33 854.63 131 32.74 35.54 
16.70 702.29 45 35.28 31.23 
22.15 665.75 50 33.26 34.89 
27.68 719.31 41 26.81 26.44 
33.12 641.48 59 29.35 27.88 
38.54 622.94 72 32.85 35.07 
43.94 702.62 50 35.48 34.93 
49.32 727.84 44 33.31 32.55 

Time since start of test [s] 
28026024022020018016014012010080604020
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����0�$% 4.10 *	�0�)� Open Requests *!� Transferred Data *���$%N�+���� CO-LMS (�)
) 

Time [ms] 
Bandwidth 
[kbit/s] 

Open Requests Received Requests/s Sent Requests/s 

54.54 739.43 49 35.35 35.35 
60.23 535.81 64 30.35 30.92 
65.52 819.51 44 32.98 30.50 
70.77 729.43 52 32.47 33.99 
76.00 618.46 61 30.42 31.31 
81.66 673.98 49 29.94 29.59 
87.47 465.47 85 34.46 35.92 
92.95 835.73 56 24.35 27.00 
98.62 522.19 60 33.31 32.23 
104.20 703.22 62 35.69 30.96 
109.70 707.52 52 25.02 26.95 
114.89 676.76 40 36.42 36.04 
120.14 745.92 50 32.62 34.22 
125.76 611.41 57 30.96 28.71 
131.11 723.89 48 30.79 30.60 
136.34 670.27 69 28.94 28.75 
141.55 646.90 51 36.58 37.14 
146.83 771.41 57 31.69 30.94 
152.13 672.40 45 26.93 29.52 
157.55 564.36 60 35.23 33.89 
162.75 751.37 53 32.60 32.41 
168.12 693.81 76 31.24 29.94 
173.49 661.48 58 32.98 34.65 
178.89 706.66 45 36.18 36.18 
184.20 764.18 49 33.28 31.94 
189.42 669.88 47 30.44 31.20 
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����0�$% 4.10 *	�0�)� Open Requests *!� Transferred Data *���$%N�+���� CO-LMS (�)
) 

Time [ms] 
Bandwidth 
[kbit/s] 

Open Requests Received Requests/s Sent Requests/s 

194.68 676.22 44 35.19 34.43 
199.91 745.58 73 34.49 33.18 
205.24 700.68 56 31.78 31.96 
210.59 614.11 45 31.57 34.54 
215.98 637.64 73 28.28 28.64 
221.50 597.34 53 29.69 30.57 
227.19 609.18 69 33.71 30.44 
232.38 816.14 68 25.30 27.46 
237.95 451.55 52 28.66 28.47 
243.15 707.31 69 36.23 32.39 
248.34 689.84 59 27.85 28.43 
253.57 675.97 61 31.08 32.56 
258.98 673.17 47 34.72 33.97 
264.30 604.67 50 30.35 33.49 
269.70 718.94 44 34.53 31.46 
275.24 681.56 49 29.84 28.92 
280.70 605.53 50 29.26 30.03 
285.93 682.12 64 30.75 33.60 
291.20 720.33 57 38.12 33.53 
296.42 735.10 49 38.65 33.15 

 

 

 



 

 
 

85

 

��4%
�/��)��$%,�+N�����0���
�����(�	����`*	�0�!,�+��i�ก��e��0�5��$% 4.11  

 

�5��$% 4.11 ก��e*	�0�)�.
0 Open Requests *!� Transferred Data 
 

5) �)���!��$%N�+N�ก���+
0.
.+
�5! (Click Time) *!��)���!��$%�����/�ก��
�
�	�
0 (Hits/s) �)
�5+N�+ -���$%#�กก����!
0�$k#�,�+�)�����	��������)�0 t ��(�)�0�$%�5+N�+,�+�/�
ก���+
0.
.+
�5!����0���� -��N�����0�$% 4.11 *	�0�)��$%,�+#�กก����	
�ก������ CO-LMS 
 
����0�$% 4.11 *	�0�)� Click Time  User/s *!� Hits/s for  all URLs *���$%N�+���� CO-LMS 

Time [ms] Click Time [ms] Clicks/s Hits/s 
5.89 4203.00 0.19 1.52 
11.28 5448.96 5.01 40.10 
16.36 2770.57 4.14 33.13 
27.37 2765.78 4.24 33.93 
32.94 3020.62 3.78 30.26 
38.37 3471.35 3.67 29.39 
43.69 2864.14 4.14 33.14 
49.05 2750.48 4.29 34.33 
54.31 2818.96 4.36 34.88 
59.70 2869.65 3.16 25.28 

Time since start of test [s]
280 260 240220200180160140 12010080604020
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����0�$% 4.11 *	�0�)� Click Time  User/s *!� Hits/s for  all URLs *���$%N�+���� CO-LMS (�)
) 
Time [ms] Click Time [ms] Clicks/s Hits/s 
65.28 3069.00 4.83 38.66 
70.64 2821.00 4.30 34.41 
75.84 2918.16 3.65 29.17 
81.13 2812.05 3.97 31.79 
86.95 3413.13 2.74 21.96 
92.64 3179.93 4.93 39.42 
98.16 2935.00 3.08 24.63 
103.70 3145.39 4.15 33.17 
109.45 3093.83 4.17 33.38 
114.72 2771.43 3.99 31.92 
119.95 2856.39 4.40 35.19 
125.22 2875.84 3.61 28.84 
130.84 2950.79 4.27 34.15 
136.16 3175.95 3.95 31.62 
141.39 2872.80 3.81 30.52 
146.67 2993.17 4.55 36.39 
151.97 2747.52 3.96 31.72 
157.38 3070.83 3.33 26.62 
162.56 2870.04 4.43 35.44 
167.94 3240.64 4.09 32.73 
173.33 2876.86 3.90 31.20 
178.61 2825.68 4.17 33.33 
183.94 2902.54 4.51 36.05 
189.25 2773.62 3.95 31.60 
194.51 2740.67 3.99 31.90 
199.75 3231.39 4.40 35.17 
205.08 2905.77 4.13 33.05 
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����0�$% 4.11 *	�0�)� Click Time  User/s *!� Hits/s for  all URLs *���$%N�+���� CO-LMS (�)
) 
Time [ms] Click Time [ms] Clicks/s Hits/s 
210.31 2745.58 3.62 28.97 
215.64 3287.15 3.76 30.08 
221.03 3190.84 3.52 28.18 
226.59 3189.00 3.59 28.74 
232.20 3353.07 4.81 38.50 
237.47 2778.21 2.66 21.30 
242.98 3257.96 4.17 33.37 
248.14 3025.24 4.07 32.54 
253.41 3101.62 3.99 31.89 
258.70 2885.38 3.97 31.75 
264.03 3037.68 3.57 28.52 
269.45 2762.30 4.24 33.91 
274.94 2816.32 4.02 32.15 
280.25 2944.16 3.57 28.56 
285.72 3305.41 4.02 32.18 
290.91 2986.23 4.25 33.98 
296.20 2787.65 4.33 34.68 

 

 

 

 

 



 

 
 

88

 

��4%
�/��)��$%,�+N�����0���
�����(�	����`*	�0�!,�+��i�ก��e��0�5��$% 4.12  

 

�5��$% 4.12 ก��e*	�0�)�.
0 Click Time, Hits/s *!� User/s for  all URLs 
 

6)   �)��s!$%�.
0��!��$%,�+#�กก���+
0.
.+
�5!#�ก���� (Average Request Time) 
*!��)������
��!����4%
�/�ก���+
0.
.+
�5!#�ก���� (Errors) -��*	�0N�����0�$% 4.12 
 
����0�$% 4.12 *	�0�)� Average Request Time *!� Errors (per URL) *���$%N�+���� CO-LMS 

Time [ms] 
Average Request 
Time [ms] 

Average Request Time [ms] 
All Images 

Errors [%] 

5.89 4203.23 830.74 0 0% 
11.28 5449.03 1599.53 0 0% 
16.36 2770.56 557.48 0 0% 
21.95 2858.58 645.17 0 0% 
27.37 2765.81 598.27 0 0% 
32.94 3020.52 736.39 0 0% 
38.37 3471.33 1069.22 0 0% 
43.69 2864.19 674.79 0 0% 
49.05 2750.49 640.36 0 0% 
54.31 2819.02 618.64 0 0% 

Time Since Start of Test [s] 
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����0�$% 4.12 *	�0�)� Average Request Time *!� Errors (per URL)  
 *���$%N�+���� CO-LMS (�)
) 

Time [ms] 
Average Request 
Time [ms] 

Average Request Time [ms] 
All Images 

Errors [%] 

59.70 2869.63 703.64 0 0% 
65.28 3068.99 800.42 0 0% 
70.64 2820.97 630.55 0 0% 
75.84 2918.10 750.55 0 0% 
81.13 2812.10 586.79 0 0% 
86.95 3413.18 983.04 0 0% 
92.64 3179.94 839.22 0 0% 
98.16 2935.12 701.33 0 0% 
103.70 3145.47 895.91 0 0% 
109.45 3093.83 824.10 0 0% 
114.72 2771.40 631.24 0 0% 
119.95 2856.43 683.94 0 0% 
128.34 2870.10 672.12 0 0% 
125.22 2875.87 713.41 0 0% 
130.84 2950.81 703.83 0 0% 
136.16 3175.94 933.07 0 0% 
141.39 2872.77 700.15 0 0% 
146.67 2993.15 776.43 0 0% 
151.97 2747.53 612.49 0 0% 
157.38 3070.80 827.34 0 0% 
162.56 2870.10 672.12 0 0% 
167.94 3240.55 968.64 0 0% 
173.33 2876.83 702.31 0 0% 
178.61 2825.60 614.73 0 0% 
183.94 2902.64 698.05 0 0% 
189.25 2773.67 623.77 0 0% 
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����0�$% 4.12 *	�0�)� Average Request Time *!� Errors (per URL)  
 *���$%N�+���� CO-LMS (�)
) 

Time [ms] 
Average Request 
Time [ms] 

Average Request Time [ms] 
All Images 

Errors [%] 

194.51 2740.63 616.72 0 0% 
199.75 3231.32 965.72 0 0% 
205.08 2905.82 752.72 0 0% 
210.31 2745.60 638.84 0 0% 
215.64 3287.20 941.94 0 0% 
221.03 3190.74 919.72 0 0% 
226.59 3189.12 894.88 0 0% 
232.20 3353.05 1008.83 0 0% 
237.47 2778.16 632.16 0 0% 
242.98 3257.99 957.77 0 0% 
248.14 3025.23 767.68 0 0% 
253.41 3101.67 874.95 0 0% 
258.70 2885.36 700.72 0 0% 
264.03 3037.57 810.55 0 0% 
269.45 2762.36 580.08 0 0% 
274.94 2816.27 651.30 0 0% 
280.25 2944.17 718.32 0 0% 
285.72 3305.48 936.40 0 0% 
290.91 2986.21 758.02 0 0% 
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Click Times and Errors (per URL)

Test Type: TIME (run test f or 5 minutes)
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�5��$% 4.13  ก��e*	�0�)�.
0 Average Request Time *!� Errors (per URL) 
 

��4%
�/���!��$%�5+N�+�+
0�
��(�)�0ก���+
0.
.+
�5!#�ก���� (User Wait Time) ก��
��!��$%N�+N�ก����	
� (Time Since Start of Test) *!���
���dj����)������
��!����4%
�5+N�+�+
0.

.+
�5!#�ก���� (% error of User) ���/�ก��*	�0�!��i�*�� Spectrum #��/�N(+	����`�
�����(�
,�+�)� ��4%
�5+N�+�/�ก���+
0.
.+
�5!#�ก�����$%�/����� CO-LMS .+
�5!.
0�
����P�����Q���)��
��k� ��!��$%�5+N�+�+
0.
.+
�5!#�ก������i�,�
�)�0�)
��4%
0�0�$%	�%/��	�
,�)ก��#��ก��#�� 

"How  many users w aited for how  long under w hat load to complete a click?"

Test Type: TIME (run test for 5 minutes)
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�5��$% 4.14  ก��e*	�0�)� Spectrum of Click Times 
 

-��	�P�*!+� ��4%
�/�ก����	
�����*����
�ก������ CO-LMS ����Q���)����k� 
#�,�+�)�����	��������)�0 t �$%�ก
�.&k��� d&%0��4%
�/����
�����(��!*!+�#��/�N(+����,�+�)�����

Time Since Start of Test [s] 

Average Request Time [ms] 
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*��N��$%#��$���	
��
6���$ก�)� ก���$%#�	����`��	
�,�+�)�������k��$���	
��
6����ก.&k�
(�4
,�)��k� #�	����`�
�����(�,�+#�ก�)��)�0 t ,�+#�ก #/�����5+N�+0������ (Clicks) �)�
�
�	�
0.
0�����)
�5+N�+ (Hits) �)���!��$%�����
�	�
0�)
�5+N�+ (Avg. Click Time) .���
.+
�5!�$%����	)0N(+�5+N�+ (Bytes) *!�.���.+
�5!�$%	)0,�N����� (kbit/s) -��*	�0�!,�+��0�$k 
 
����0�$% 4.13 *	�0�)��!�$%,�+#�ก����*����
� 

User No. Clicks Hits Errors 
Avg. Click Time 

[ms] 
Bytes kbit/s 

1 43 344 0 4,993 927,811 34.57 
2 46 360 0 4,567 970,965 37.79 
3 40 320 0 5,815 863,080 29.69 
4 43 336 0 4,823 906,234 35.79 
5 27 216 0 9,661 582,579 17.87 
6 32 256 0 7,281 690,464 23.71 
7 35 280 0 6,430 755,195 26.85 
8 42 328 0 5,021 884,657 34.38 
9 35 280 0 6,689 755,195 25.81 
10 34 272 0 7,199 733,618 23.98 
11 42 336 0 5,165 906,234 33.42 
12 40 312 0 5,574 841,503 30.97 
13 43 336 0 5,103 906,234 33.83 
14 43 336 0 5,019 906,234 34.40 
15 38 304 0 5,856 819,926 29.48 
16 46 368 0 4,717 992,542 36.59 
17 36 288 0 6,005 776,772 28.75 
18 40 312 0 5,794 841,503 29.79 
19 43 344 0 4,815 927,811 35.85 
20 39 312 0 5,588 841,503 30.89 
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����"��! 4.14 0�5"���/���!A5�3�ก�1��0����!A5�
B��1�� CO-LMS 

User No. Clicks Hits Errors 
Avg. Click Time 

[ms] 
Bytes kbit/s 

1 64 512 0 2,936 1,357,116 57.78 
2 62 496 0 3,125 1,314,718 54.28 
3 62 488 0 2,921 1,293,139 58.06 
4 58 464 0 3,147 1,229,922 53.91 
5 56 448 0 2,968 1,187,524 57.17 
6 56 448 0 3,080 1,187,144 55.07 
7 60 480 0 2,965 1,271,940 57.20 
8 59 464 0 3,073 1,229,542 55.19 
9 65 512 0 2,948 1,356,736 57.52 
10 59 464 0 3,125 1,229,922 54.29 
11 59 464 0 2,977 1,229,542 56.97 
12 59 472 0 3,115 1,251,121 54.46 
13 63 496 0 3,001 1,314,338 56.52 
14 57 448 0 3,137 1,187,144 54.06 
15 62 488 0 2,919 1,293,139 58.11 
16 55 432 0 3,194 1,144,746 53.10 
17 63 504 0 2,947 1,335,917 57.57 
18 55 432 0 3,151 1,144,746 53.83 
19 61 480 0 2,933 1,272,320 57.85 
20 60 480 0 2,994 1,271,940 56.64 
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��4%
�/��!�$%,�+#�ก������k0	
0��(��)��s!$%���k0(�� #��/�N(+,�+����	��������)�0 t 


ก����0�$k 
 
����0�$% 4.15 *	�0�)��s!$%�.
0 Clicks  Hits  Errors  Average Click Time  Bytes *!� kbit/s N�ก��
 ��	
�����*����
�ก������ CO-LMS 

System Test Clicks Hits Errors 
Avg. Click Time 

[ms] 
Bytes kbit/s 

���� CO-LMS 60 473.6 0 3032.8 1255133 55.979 
������
� 60 468 0 8709 1262254 46.08075 

3�ก����"��! 4.15 31�B����������� Clicks D !"
��
���#�"3B�
�
��!/'��,��,��
ก�����ก
�1�� �5������!A5�31
��
���
���!� 0�1��� Hits �2�3B�
�
AE����!
D���E
�����B�ก��5��
����5��3�ก

�C�
D���E
���� �5��
��!
����������#�"AE��กC�2� �
��#�"
�C�AD�� 0�1�'�-�����" G 
��
��
 
�	�����"
,�
 H����/'�5��
����5 1 �
��
�C�AD����!��1ก��A�5����'�-�� 4 �'� D !"31�� Hits �	�"��5
3B�
�
 5 Hits  
���1 Hits ��	�"��! 1  ��3�กก��5��
����5�
��
�C�AD�� 0�1��!
��2���ก 4 ��	�"3�ก
ก��5��
����5�'�-�� 4 �'�-��
	!

�" 5���
���
��3 "�B���� Hits 
��
�	�,���	5��!A��5�
	ก 
���1��
3B�
�
�'"��ก

2!�"3�ก�ก��0����
 !"�
��
�C�AD��31��1ก��A�5�������AE�� ���
��� Errors #�
��i��)��
��!���$%,�+#�ก����-����4%
�����$�O (�N�ก���
��)
ก���5+N�+ #��/�N(+�ก
��)��
��!��
.&k�,�+ *!��)� Average Click Time ��i��)���!��s!$%��$%�5+N�+�/�ก���
��)
,���0�d
��e��
�� 	)���)� 
Bytes #���i�.���.+
�5!�$%�5+N�+�/�ก��-(!�#�ก�d
��e��
�� *!��)� kbit/s #���i��)��$%�d
��e��
��	)0
.+
�5!N(+ก���d
��e��
�� d&%0��4%
�/�ก���
�����(�*!+�#��(j��)�#/����ก���!
ก.
0�5+N�+�$%��)�ก�� �)�.
0 
Hits N����� CO-LMS #���กก�)������
�##��$ก��	�+�0,e!�N(+�5+N�+-(!�#/������ก *�)�)���!�
�s!$%�N�ก���
�	�
0ก���!
ก��k��+
�ก�)���ก �/�N(+��4%
�5+N�+-(!�.+
�5!#�ก�d
��e��
��#&0�+
�ก�)�
����*����
� d&%0�/�N(+ก��	)0.+
�5!#�ก�d
��e��
��N(+ก���5+N�+��k�,�+��ก.&k�
$ก�+�� 

*!��!�$%,�+#�กก����	
�����#��/�N(+,�+�)���!��$%N�+N�ก��
)��.+
�5! (Time 
Spent) *!���!��$%N�+�
�	�
0�)
�5+N�+ (Average Click Time) �)
 URL ��0�$k 
 
����0�$% 4.16 *	�0�)� Time Spent *!� Avg. Click Time #�ก����*����
� 
URL No. Clicks Errors Errors [%] Time Spent [ms] Avg. Click Time [ms] 

1 767 0 0.00 4,235,841 5,523 
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����0�$% 4.17 *	�0�)� Time Spent *!� Avg. Click Time #�ก����*���$%,�+�/����� CO-LMS 
URL No. Clicks Errors Errors [%] Time Spent [ms] Avg. Click Time [ms] 

1 1,163 0 0.00 3,530,673 3,036 

 #�ก�)��)�0 t �$%,�+N�����0.+�0�+��$k 	����`�/���(�����	���������(�)�0����
��k0	
0*�� ��)� �)�.
0 Time Spent �4
�)�.
0��!��$%�5+N�+��$�กN�+0��(�+���j���#��k���i���!����
��)�,(�)(�ก�)���!���ก *	�0�)��5+N�+��$�กN�+(�+���j���#��0ก!)����i���!���� ��i��+� d&%0#��/�N(+
	����`�
�����(�`&0���	
��
6��N�ก���+��4�.+
�5!�$%����#���ก.&k��)�����*��N� �$%#�	����`
�)����
%����	
��
6��N(+ก������ก����$��ก��	
��)�����4
.)��

���
����j�,�+ ��0*	�0N�����0
�$% 4.17 d&%0����*����
���k�#��+
0N�+��!���กN�ก���
�	�
0ก���5+N�+*!���i�,�-��,�)
	�%/��	�
 #��$ก����!$%��*�!0��!��)
�.+�0��ก *�)���� CO-LMS ��k�#��$ก���
�	�
0�)
�5+N�+
�$%�����j�ก�)� d&%0#��$��$�0�)�0*�ก��)���k��$%�5+N�+#��+
0N�+��!��)
�.+�0��
���4%
�
ก���
�	�
0 
*�)��4%
�$ก���/�ก�� Caching .+
�5!�กj�,�+N�������$���+
�*!+���k� ��4%
�5+N�+�/�ก���+
0.
.+
�5!��
�

$ก���k0 ���� CO-LMS ��k�กj#��/�ก���
�	�
0,�+��j�.&k� *!���i�,�
�)�0	�%/��	�

$ก�+�� 
 
����0�$% 4.18 *	�0ก�����$����$���)�.
0��!��$%�5+N�+,�+���ก���
�	�
0#�ก���� 

Time [ms] Average Request Time [ms]  
.
0���� CO-LMS 

Average Request Time [ms]  
.
0����*����
� 

0 0 0 

5.89 4203.23 4868.36 

11.28 5449.03 4497.3 

16.36 2770.56 4694.63 

21.95 2858.58 0 

27.37 2765.81 8643.08 

32.94 3020.52 4362.41 

38.37 3471.33 5010.85 

43.69 2864.19 5356.94 
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����0�$% 4.18 *	�0ก�����$����$���)�.
0��!��$%�5+N�+,�+���ก���
�	�
0#�ก���� (�)
) 

Time [ms] 
Average Request Time [ms]  

.
0���� CO-LMS 
Average Request Time [ms]  

.
0����*����
� 

49.05 2750.49 3773.12 

54.31 2819.02 4136.17 

59.7 2869.63 5550.52 

65.28 3068.99 4520.27 

70.64 2820.97 7247.79 

75.84 2918.1 3807.29 

81.13 2812.1 4658.6 

86.95 3413.18 8895.21 

92.64 3179.94 9283.53 

98.16 2935.12 2721.05 

103.7 3145.47 6025.33 

109.45 3093.83 6192.46 

114.72 2771.4 5450.18 

119.95 2856.43 5300.8 

122.89 2787.53 7149.01 

125.22 2875.87 6124.36 

130.84 2950.81 4934.38 

136.16 3175.94 4075 

141.39 2872.77 4917.6 

146.67 2993.15 4907.17 

151.97 2747.53 7159.01 

157.38 3070.8 4420.21 

162.56 2870.1 4931.19 

167.94 3240.55 4044.12 
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����0�$% 4.18 *	�0ก�����$����$���)�.
0��!��$%�5+N�+,�+���ก���
�	�
0#�ก���� (�)
) 

Time [ms] 
Average Request Time [ms]  

.
0���� CO-LMS 
Average Request Time [ms]  

.
0����*����
� 

173.33 2876.83 4804.25 

178.61 2825.6 6105.84 

183.94 2902.64 8277.2 

189.25 2773.67 4828.76 

194.51 2740.63 6586.35 

199.75 3231.32 5984.88 

205.08 2905.82 3431.87 

210.31 2745.6 5661.06 

215.64 3287.2 6900.01 

221.03 3190.74 4468.37 

226.59 3189.12 5256.16 

232.2 3353.05 3105.38 

237.47 2778.16 4886.06 

242.98 3257.99 2944.19 

248.14 3025.23 5465.51 

253.41 3101.67 4093.14 

258.7 2885.36 3549.85 

264.03 3037.57 6956.57 

269.45 2762.36 5416.5 

274.94 2816.27 4544.97 

280.25 2944.17 4982.23 

285.72 3305.48 7564.72 

290.91 2986.21 3089.15 
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Abstract 
 

Learning Management System (LMS) 
via internet network is turn key solution to 
support and improve learning performance. The 
popular LMSs via internet network on open-
source platform are Moodle and ATutor. 
However, its process is slow. When users 
request some recent data on web page, they 
have to wait until the server processes all data 
and refreshing all over the web page again. 
This research describes the design and 
development strategies by incorporating 
reading and writing data in Dynamic Web 
Cache Memory technology to increase the 
performance. The results are also presented. 
 
Keywords: Learning Management System, 
LMS, open source, retrieval, Cache Memory 
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1. ��
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�5)��ก��� -��*�)!�

��j�,d��กj#��$����*�ก�)�0ก��N�ก����Q��  [1] 
d&%0�$��k0*��	 
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 ��j�,d���$%�$��4k
(�
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(�(�4
�5�*��.
0
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��j�,d���$%
	����`������P0��!$%��*�!0��4k
(�(�4
�5�*��
.
0��j�,�+�!
� d&%0N��O##P��� ��j�,d��	)��N( ) 
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*�� Dynamic ��k� 	)��N( )#��$ก��	�+�0��j�-��
N�+-��*ก��6�'� PHP *!�}��.+
�5! ��)� 
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� d&%0��j�,d���$%	�+�0
.&k�����i�*�� Dynamic �$k�$ก���/�,�N�+0���$%
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e��*�������#��ก��
����$��*�� -
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������ 6 ��)� s���k��/�N(+ก���/� Cache ��N�+
*��(�)������#/�(!�ก��k�,�)�P+��)�������/�N(+
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0�/���4%
�$% #��กj�	
��+��Pก
����6� d&%0��i�ก��!0�P��$%,�)�P+��)� *�)ก���/�
�
�$ก���+��4�.+
�5!-��N�+ก���กj�*!��&0.+
�5!�$% 5̀ก
��$�กN�+0���)
�t#�ก Cache ��N�+ #���i��
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3. ������� 
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ก������� 
 �O # #P �� ��$k  !� ก '��ก� ��/ � 0 ��*��
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��� - �d
��e��
�� ��
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`�� ��� 

N�ก����	
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�/�ก��

ก*��-��*ก���$%	����`���#	
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ก��

ก*��-��*ก���$%	����`���#	
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0
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.+
�5!#�ก���4%
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��� ��)���$��ก��ก��ก��
��	
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� *�)#��$����
*�ก�)�0ก����0�$% .+
�5!�$% 5̀ก	)0ก!����N(�)�Pก���k0
��k� ,�),�+,��&0��#�ก}��.+
�5!-����0 *�)#�,�
�&0.+
�5!#�ก Cache .
0(�)�������!�!ก!�0�$%

�5)�����4%
0�d
��e��
��*�� -��.+
�5!�(!)���k�#� 5̀ก
�กj�N��5�*��.
0 Text File d&%0	����`#����!�
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N�ก��	)0*�)!����k0,�+

ก����i�.+
�5! ��4%
ก��
�
�����(����$����$�����	
��
6��.
0������k0 2 
�����)
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 3.3 ����ก�����
� 

0���
#���$k#��/�ก����	
�����ก��
�/�0��*����
�ก������ก���/�0��*��N(�) �$%,�+
����Pก��N�+�
�$ก���&0.+
�5!#�ก Cache .
0
(�)������#/� -��ก����	
�ก���+��4�.+
�5!
�)��ก����j�ก��	
�

�,!�� �$%,�+#/�!
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#���$k-���s��� N�ก����!
0�$k,�+�/�ก��
��	
����$����$�����	
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6��ก���+��4�.+
�5! 
��(�) � 0 � ��4% 
 0,�! �
��� *!� �d
 ��e � �
��  d&% 0
���!��
$��.
0���4%
0�d
��e��
��*!��P���!
0 �$
��0�)
,��$k 

 
����0�$% 1 ���!��
$���P���!
0�$% 1 

Intel Celeron CPU 2.40 GHz 130 nm 
Cache Type L1 8 KB, L2 128 

KB 
Memory DDR 512 MB 
OS SUT-MEU 1.1 

(Linux) 
Cache Size 128 KB 
Number of Simulated Click 150 
Number of Clients 20 

 
����0�$%  2 ���!��
$���P���!
0�$% 2 

Intel Pentium 4 CPU 2.80 GHz 
Cache Type L1 8 KB, L2 512 

KB 8-way set, 64 
B/line 

Memory DDR 256 MB 
OS SUT-MEU 1.1 

(Linux) 
Cache Size 512 KB 
Number of Simulated Click 150 
Number of Clients 20 

 
 
 
 
 

4. e�ก���� �����"�	
���`��ก��
������e� 
#�กก����!
0 *!�,�+�/�ก���
#����	
�

������0ก!)��*!+���k� #��(j�,�+�)�.+
�5!�$%���4%
0
,�!�
����$ก���+
0.
,���0�d
��e��
��  N�����
*����
�#��+
0�$ก���+��4�.+
�5!�$% �กj�
�5) N�
}��.+
�5! d&%0��4%
���$����$��ก������N(�)�$%,�+�/�
ก��

ก*�� -��
�������-�-!�$ก���กj�.+
�5!N� 
Cache .
0(�)������#/�.
0���4%
0�d
��e��
�� d&%0
#�ก��k0 2 ก����!
0 ��0����0�$% 3 *!�����0�$% 4 
��k� ��4%
�/����/�ก�����$����$���!��0ก!)�� (��0�5��$% 
1 *!��5��$%  2) #��(j�,�+�)�ก���+��4�.+
�5!#�ก
}��.+
�5! #�N�+��!���กก�)�ก���+��4�.+
�5!#�ก 
Cache &̀0 3.5 ��)� �/�N(+,�+�����$���	
��
6���$%
�$�
%0.&k�  

 
����0�$% 3 ก���.+�`&0.+
�5!�$%�$.��� Cache size ��)�ก�� 
128 KB 

File size 
(bytes) 

Average access time 
from Cache (ms.) 

Average 
access time 

from 
Database 

(ms.) 
400 1.56388712 5.94800991 
800 1.6118571 6.19116917 
1200 1.64641825 6.08104062 
1600 2.50772277 6.42845932 
2000 1.59610004 6.41205416 

 
����0�$% 4 ก���.+�`&0.+
�5!�$%�$.��� Cache size ��)�ก�� 
512 KB 

File size 
(bytes) 

Average access time 
from Cache (ms.) 

Average 
access time 

from 
Database 

(ms.) 
400 0.44471494 1.81189888 
800 0.4526618 1.63058406 
1200 0.45688939 1.61358984 
1600 0.46310366 1.70644158 
2000 0.53137386 1.64867937 
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���`���
�ก���	
��
�	
���`�� Cache #����*� PHP 
 
 N�ก���
#���$k ,�+�$ก���.$��-��*ก��.&k�����4%
��	
�ก���/�0��-���
�$ก�� ก�� Caching 
Output .
0��j��d
��e��
���+��-��*ก��6�'� PHP d&%0#�กก���&ก'�*!��+���+�(�.+
�5!����k� 
�5+�
#��,�+�/�ก��	�+�0����ก���+��4�.+
�5!-���
�$ก����0ก!)��.&k��� 
 ก���/�����ก���+��4�.+
�5!-���
�$ Caching Output N�-��*ก��6�'� PHP ��k� N�
.�k��
�*�ก�+
0�/�ก��	�+�0,e!�.&k��� 2 ,e!� -���/�ก����k0�4%
,e!�*�ก�)� begin_caching.php d&%0
�$���!��
$��.
0 Source Code ��0�)
,��$k 
 

 

<?php 
 
// Settings 
$cachedir = '/tmp/cache/'; // Directory to cache fi les in (keep 
outside web root) 
$cachetime = 600; // Seconds to cache files for 
$cacheext = 'cache'; // Extension to give cached fi les (usually 
cache, htm, txt) 
 
// Ignore List 
$ignore_list = array( 
'http://www.co-lms.net/elearning/rss.php', 
'http://www.co-lms.net/elearning/search/', 
'http://www.co-lms.net/elearning/login/' 
); 
 
// Script 
$page = 'http://' . $_SERVER['HTTP_HOST'] . 
$_SERVER['REQUEST_URI'].serialize($_GET).serialize( $_POST); // 
Requested page 
 
$cachefile = $cachedir . md5($page) . '.' . $cachee xt; // Cache 
file to either load or create 
 
 
$ignore_page = false; 
for ($i = 0; $i < count($ignore_list); $i++) { 
//$ignore_page = (strpos($page, $ignore_list[$i]) ! == false) ? 
true : $ignore_page; 
$ignore_page = (strpos($page, $ignore_list[$i]) !==  false) ?  
$ignore_page : true; 
} 
 
$cachefile_created = ((@file_exists($cachefile)) an d ($ignore_page 
=== false)) ? @filemtime($cachefile) : 0; 
@clearstatcache(); 
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 *!��/�ก��	�+�0,e!��$% 2 .&k��� -����k0�4%
�)� end_caching.php d&%0�$���!��
$��.
0 source 
code ��0�)
,��$k 

 

 ��4%
,�+	�+�0,e!���k0	
0,e!�.&k�����$���+
�*!+� N(+�/�ก������&ก,e!���k0	
0,e!�,��กj�
,�+N�	)��.
0�d
��e��
���$%�/�ก���กj���j���#�
�,�+ d&%0N�ก���/��
#���$k,�+N�+�d
��e��
��!
�Pกd�N�ก��
��	
� ��0��k�#&0�+
0�/�ก������&ก,e!���0ก!)��,��กj�,�+�$% /var/www/html d&%0��i�	)���$%,�+�$ก��
���P�
�,�+�)�N(+��i�	)���$%�$ก�����.+
�5!��j���#�Pก���k0�$%�$ก���+
0.
��#�ก,�!*
���  
 #�ก��k�N(+ก/�(��ก���/�0��.
0����ก���+��4�.+
�5!#�กก�� Caching Output .
0��j�
�d
��e��
���+��-��*ก��6�'� PHP d&%0N�.�k��
��$k�$�
�$ก��ก/�(��ก���/�0��.
0����-��*�)0


ก,�+��i� 2 �
�$�4
 
 

<?php 
 
// Now the script has run, generate a new cache fil e 
$fp = @fopen($cachefile, 'w');  
 
// save the contents of output buffer to the file 
@fwrite($fp, ob_get_contents()); 
@fclose($fp);  
 
ob_end_flush();  
 
?> 

// Show file from cache if still valid 
if (time() - $cachetime < $cachefile_created) {  
 
//ob_start('ob_gzhandler'); 
@readfile($cachefile); 
 
//ob_end_flush(); 
exit(); 
 
} 
 
// If we're still here, we need to generate a cache  file 
 
ob_start(); 
 
?> 
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 1) N�+eO0ก���� include() -���/�ก��ก/���N(+ก���Pก	��
��� (�4
�Pก,e!�.
0��j���#�$%
�+
0ก��N(+�����/�0�� 
 2)  �/�ก��ก/�(��N(+ก��������k0���� d&%0��4%
�$ก���+
0.
��#�ก,�!*
���N(+�/�ก��
��$�กN�+�����Pก���k0  -��ก��ก/�(����0ก!)���4
 ก��*ก+,.N(+ก��,e!� php.ini d&%0��i�,e!��$%��4%
�$
ก���/�0��.
0-��*ก��6�'� PHP ,e!���0ก!)��#��/�ก�����#	
�.+
�5!(�4
�/�0��N�ก��
�
��)
��(�)�0�d
��e��
��*!�,�!*
��� d&%0��i����ก!�0N�ก��*�!.+
�5!N(+ก����k0	
01O�0��%��
0 
.+
�5!�$%�+
0�/�ก��*ก+,.��k�N(+ก/�(��N�	)��.
0,e!�  begin_caching.php ��
%��/�0���Pก���k0�$%�$
ก���+
0.
.+
�5!#�ก,�!*
���(�4
�$%��$�ก�)� 	)�� header *!�N�	)��.
0,e!� end_caching.php 
��k� ก/�(��N�	)��	P��+��.
0ก���/�0��(�4
�$%��$�ก�)� 	)�� footer ��%��
0 

��0��k�`+��+
0ก��N(+�����/�0��,�+	��5���-���$%,�)�+
0�/�ก��*ก+,.��j���#�Pก,e!� 
�5+�
#��#&0N�+�
�$N�ก��ก/�(��N(+�����/�0���Pก���k0��4%
�$ก���+
0.
.+
�5!#�ก,�!*
��� d&%0�+
0�/�
ก��ก/�(��N�,e!� php.ini ��0�$k 

 

 ��4%
�/�ก��ก/���.+
�5!�)�0 t ��$���+
�*!+� N(+�/�ก��	�+�0-e���
����4%
�กj�.+
�5!ก�� 
Caching -��N�-��*ก��,�+�/�ก��ก/�(��N(+.+
�5!�$%,�+ Cache �
�,�+N�	)��.
0 /tmp/cache 
��%��
0 �/�N(+��4%
�$ก���+
0.
.+
�5!��#�ก,�!*
���N��Pก t ���k0#��$ก�� Caching .+
�5!��0ก!)��

; Magic quotes 
; 
 
; Magic quotes for incoming GET/POST/Cookie data. 
magic_quotes_gpc = Off 
 
; Magic quotes for runtime-generated data, e.g. dat a from SQL, 
from exec(), etc. 
magic_quotes_runtime = Off 
 
; Use Sybase-style magic quotes (escape ' with '' i nstead of \'). 
magic_quotes_sybase = Off 
 
; Automatically add files before or after any PHP document. 
auto_prepend_file = /var/www/html/begin_caching.php 
auto_append_file = /var/www/html/end_caching.php 
 
; As of 4.0b4, PHP always outputs a character encod ing by default 
in 
; the Content-type: header.  To disable sending of the charset, 
simply 
; set it to be empty. 
;  
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�5)N� cache (�4
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(�4
,�) `+�.+
�5!,�)�$ก����!$%��*�!0,� ����กj#��/�ก��	)0.+
�5!,�N(+ก���5+N�+�$%�+
0.
.+
�5!
��0ก!)������$ *�)`+�(�ก.+
�5!�$%�+
0.
�$ก����!$%��*�!0,� ����#��/�ก������&ก.+
�5!N(�)�.+�
,��กj�,�+�$% cache *!��/�ก��	)0.+
�5!N(�),�N(+ก���5+N�+����0ก!)������$  
 

ก���	
��	� ���(
���
��(��s/	s
ก��)'ก*������ 
 
 #�กก���&ก'��+���+�*!�(����4%
0�4
N�ก�����#	
�ก���/�0��.
0��j��d
��e��
�� ��k�
�5+�
#��,�+����!4
ก���4%
0�4
N�ก�����#	
�ก���/�0���$%	
��!+
0ก�������+
0ก������0�$k 
 -  32Bit Server Monitor 
 -  WebstressTools 
 -  ExpertWebmaster 
 -  IPCheck 
 -  ServerMonitorpro 
 1.  ��� 
�
ก��+��+�%�#��`ก��`�����
�s/	��
 

 ��4%
,�+�/�ก���+���+����4%
0�4
*!+�*!�,�+�/���
�ก�����!
0N�+0��*!� �
���k0
������0�$k 

1) �/�ก���
���k0-��*ก�� 32Bit Server Monitor 
2) �/�ก���
���k0-��*ก�� WebstressTools 
3) �/�ก���
���k0-��*ก�� Expert Webmaster 
4) �/�ก���
���k0-��*ก�� IPCheck 
5) �/�ก���
���k0-��*ก�� ServerMonitorpro 
6) ��	
�ก��N�+0��-��*ก���)�0 t 

  (!�0#�ก�$%,�+�/�ก���
���k0-��*ก����k0(����$���+
�*!+� #���i�ก����	
�ก��
N�+0��-��*ก���)�0 t *!�����&ก�!ก���/�0��.
0-��*ก����4%
���$����$��.+
�$.+
�	$���0�$k 
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2.  e�ก�����
�ก��s/	��
  32Bit Server Monitor 

 

�5��$% ..1 *	�0(�+�#
-��*ก�� 
 

���������h�
�#��`ก�� `��e���(i�	 
1) ���4%
0 Client 1 ���4%
0	����`�/�ก�� Monitor ,�+ 20 URL   
2) ก���/�0��.
0-��*ก���/�0��*����$�!,��� ���#	
��!
���!� 
3) �����!��$%�5+N�+,�+ก/�(�� 
4) �$ Log file N(+	����`���#	
�,�+�+
�(!�0,�+ 
5) �$ก��*#+0��4
� (Alerts) (!��t�5�*���$%	����`�/�N(+�5+�5*!��������,�+����$ 

- Sound Alert ��4%
�������#	
�,�+�)� ��j��d
��e��
�� ,�)	����`�.+�`&0,�+(�4
 (�4
 
Service 
�##��$ก�� Respond �+�,�-��*ก��#�	)0�	$�0��4
� (Service is down) ��4%
N(+�5+�5*!
��������*!�	����`�.+����#	
�,�+
�)�0����$ 

- Email Alert Service ��4%
�������#	
�,�+�)� ��j��d
��e��
�� ,�)	����`�.+�`&0,�+
(�4
 (�4
 Service 
�##��$ก�� Respond �+�,�-��*ก��#�	)0 Email *#+0,���0 Email .
0�5+�5*!
��������$  
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�5��$% ..2 *	�0 log file #�กก���/�0��.
0-��*ก�� 
 

3.  e�ก�����
�ก��s/	��
  Webserver stress tool7 

 

�5��$% ..3 *	�0(�+�#
-��*ก�� 



 

 

118

 

���������h�
�#��`ก�� `��e���(i�	 
1) ก���/�0��.
0-��*ก����i�*�� Manual 
2) �
ก	`��� ก��N�+ CPU *!� Performance .
0���4%
0 
3) 	����`��	
�ก���/�0��.
0 user 1 ���)
 1 ��j�#�ก#/����ก�� Click  
4) Ramp #���	
�ก��-(!��$%��
%�.
0��!���k� t 
5) Time #���	
�ก���/�0��N�ก��-(!�N��)�0��!���k� t 	����`ก/�(�� Run Test  

ก$%���$  
6) Number of Users ก/�(���5+N�+ก$%��  
7) Old Delay ก/�(����!��+
�ก!����i��
���$ N��$%�$kก/�(�� 5 �
���$ 
8) �)��$%,�+#�กก��	�%0 Start Run #��กj�,�+N� Log Files *!�*	�0��i� Graphs  
9) �กj���i� Log Files ��k0(�� 

 

�5��$% ..4 *	�0*	�0�!!���� ��i� Log file 
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���
�)�0#�ก�����#	
�ก���/�0��.
0��j��d
��e��
��#�ก Option web server load 
Performance �$%,�+ 

 

�5��$% ..5 *	�0 Server and User Bandwidth 
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�5��$% ..6 *	�0 Test Client Health 
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#�ก�5� *	�0
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1901801701601501401301201101009080706050403020

O
p
e
n
 R
e
q
u
e
st
s

1

B
a
n
d
w
id
th
 [k

b
it/s]

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

S
e
n
t/R

e
ce
iv
e
d
 R
e
q
u
e
sts/s

 

�5��$% ..7 *	�0 Open Requests and Transferred Data 
 

4.  e�ก�����
�ก��s/	��
#��`ก�� Expert Webmaster 
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e�ก�����
�ก��s/	��
#��`ก�� Expert Webmaster 
(!�0#�ก�
���k0�	�j#*!+�กj	����`N�+0��,�+�!�-��ก���
��� URL .
0��j�,d���$%���

�+
0ก�����#	
�!0N��)
0 URL/IP Address 
���������h�
�#��`ก�� `��e���(i�	 
1) ก���/�0��.
0-��*ก���/�0��*����$�!,��� 
2) 	����`���#	
�,�+�$!�(!��t URL ,�)#/�ก��  
3) ,�)�$ log file  

 
5.  ก�����
�ก��s/	��
 IPcheck Server Monitor 

         

�5��$% ..9 *	�0(�+�#
-��*ก�� 
 

���������h�
�#��`ก�� `��e���(i�	 
1) Login �.+���*!+�#�,�+��0�5��$% ..9 
2) ก���/�0��.
0-��*ก���/�0��*����$�!,��� 
3) �$ก�����0���!ก�����#	
�,���0 Email .
0�5+�5*!�����Pก�����4%
	����`�/�,�

��i�	`
�
N�ก�����#	
�	`��� down time *!� uptime ,�+ 
4) ก��*	�0�!ก�����#	
���i��5�*��.
0 Graph �!ก��#�กก�����#	
�ก��

�/�0�� 
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6.  ก�����
�ก��s/	��
  PA Server Monitor Pro 

 

�5��$% ..10 *	�0(�+�#
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���������h�
�#��`ก�� `��e���(i�	 
1) ก���/�0��.
0-��*ก���/�0��*����$�!,��� ���#	
��!
���!������!��$%�5+N�+,�+

ก/�(�� 
2) �$ Log file N(+	����`���#	
�,�+�+
�(!�0,�+ 
3) �$ก��*	�0 System information ��k0(�� �)�� Browser ��i��5�*��ก��e *!� Log 

file ,�+ 
4) *	�0��!� Uptime ��k0(��  
5) ก�����#	
��4k��$% Disk spaces 	����`ก/�(�� Low disk space ��4%
*#+0N(+�������

,�+ 
6) *	�0ก��N�+ Memory .
0���4%
0�$%N(+��
ก���ก$%��ก���d
��e��
�� ��)� Physical 

Memory ,virtual Memory  
7) �$ก��*#+0��4
� (Alerts) �)����0 e-mail 
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�5��$% ..11 *	�0�!�$%,�+#�กก�� Monitor .
0-��*ก�� 
  

7.  ���ก����� ��
e�`����0�e�  
#�กก����	
�ก��N�+0��-��*ก��*!�,�+����&ก�!ก����!
0�กj�	`
�
�)�0 t #�ก

ก�����0���!ก���/�0��.
0-��*ก��*!+����)� *�)!�-��*ก���$����	����`�$%*�ก�)�0ก��


ก,���0�$k  
 
����"��! #.1 0�5"ก��
�����
����ก���,����0ก�� 

  
���������h 

  

#��`ก����(s/	 

�
���k0���4%
0 Client �
���k0�$%���4%
0 Server 
32BitService Expert 

Webmaster 
Webstress 
Tools 

IPCheck Server 
Monitorpro 

Realtime / / / / / 

e-mail Alert /   / / 

Sound Alert /      

log file / / / / / 

*	�0�!*��ก��e   / / / 

check Disk space     / 

Memory Use   /  / 
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#��`ก�� Webserver Stress Tool
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#��`ก�� Webserver Stress Tool 7 
 

�!4
ก File -> New Scenario กj#����กo(�+�#
��0�5�  

 

�5��$% �.1 *	�0(�+��)�0-��*ก�� Webserver Stress Tool 
 

Option ก����	
�#��$N(+�!4
ก 3 �5�*���+��ก���4
 
- Clicks #���	
�ก���/�0��.
0�5+N�+ 1 ���)
 1 ��j�#�ก#/����ก�� Click  
- Ramp #���	
�ก��-(!��$%��
%�.
0��!���k� t 
- Time#���	
�ก���/�0��N�ก��-(!�N��)�0��!���k� t 	����`ก/�(��N(+ Run Test  

ก$%���$  
- ก/�(���4%
 URLs �$%#�N�+N�ก����	
� 
- ���
�)�0�$%N�+��	
��4
 http://clms.sut.ac.th/elearning *!���0	����`��	
���j�,d��

(!�� t ��j�,���+
�ก��,�+ 
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�5��$% �.2 (�+��)�0-��*ก��	)��.
0 URL Platern 
 

ก/�(���)� Browser Settings 
    Use proxy : N	)����+
0ก��  
  Use proxy User : Username  &  Password 
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�5��$% �.3 (�+��)�0-��*ก��	)��.
0 Browser Simulation 
 

Default �$%ก/�(��,�+*!+��4
 write details and user logs ก�� open HTML Report after test 
*!� Local IP Addresses �$%N�+N�ก����	
� �4
 192.168.150 *!���4%
�/�ก��ก/�(���)��)�0 t �	�j#
*!+� N(+	�%0 Start Test #�*	�0�!!����

ก����i�(�+� html 
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�5��$% �.4 *	�0ก��ก/�(���)� Program Option *!�*	�0�!!���� ��i� Log *!� html file 
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