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Abstract

A Remote Control System using SAS-2

In recent years, the Internet systems are increasing, and various services are offered

on the Internet and personal digital assistants. C/S systems come to be used on com-

panies and educational facilities. For that reason, individual files are managed by a file

server. So, we research the service which transmits and receives files from a destination

to a file server. A famous access method to a file server is FTP(File Transfer Protocol).

However, accesses into a intranet with a fire wall are difficult.

In this thesis, I produce a new system using HTTP(Hyper Text Transfer Proto-

col), SMTP(Simple Mail Transfer Protocol), and SAS-2(Simple And Secure password

authentication protocol, Ver. 2). Such system does not dependent on environments of

a destination terminal and offeres secure contents communication services.

key words File service, HTTP, SMTP, SAS-2, E-mail
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3 ��� - T U $'&Rö0÷C-'¶ · E^à#á ; Û Ä F 5vi E HTTP m}¨ · âXñ $'&)( m 7`I ä ÷ L?E
SMTP @�J#BÙL ðC&)5}$0&6(��8/#7MI ä ÷ @CT UOfKh<c:m`¨ · 3�ÃR�R&2Ç�9�Ä m�='>,L��
D:d p'q%/ Web � Æ#ÐSQ gûaGERâXñ $'&)(��b7`I ä ÷ � d�h�W /���- �#î gÙa �?òÅðK&.5
@KáRóRô � dGhbW w���� -'¶ dRf
 "! ³b/�#%$'&�( ¨ · Pop-up Mail

$#&'ö{÷ @KBvDRN 3 �)� -0/ É?Ê 3S5 à?á'Y#®A@�J
B`L�N2©v«{F Ã è Ã+*�¬' Y#® /-,�.R; Û Ä F 5 w ��/ ~ c`N8fGL.g:L !?"G; Û Ä F 5:/ �
0 E1� ã   / ��2{gMa .�#�$A/43<± W � d65 ÷ è�7 / ��8{@KTVU�Ú - m i�9�: �?D z D�f

;
2.1 Pop-up Mail <>=+?�@
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3

3.1 3
� � � � �  � � �  

3 �)�%É#Ê 325 àRá?YR® -?i E 3bÃ`Ä6Æ^Çû9bÄ í mC�?Ò ~ c}� ¶ dGÉ#Ê 3?7�Ð2Ñ#&.5 m��
��	 �eE�n�o /Sp?q (P &RQ ) m0� � d r?s t�
� /��� @�g �#z D $0&�ö0÷ @-�� � d#f

3.1.1 ���
�Rò}ðS&ª5 W i EKF Ã� æ &�� j�� -���A/ ¾ · � · w -?õ d65 ÷ è%7 -0¶ · E �#òÅð2&5 @��}_X�ûE���,â0WAç 7�5:�K3 7 -8ð'9 ä & � @�!�" � dGh�W w��"� W z d#f�ÚGN:E �#òð2&k5�i�# ¹%$ � - z:| E'&�(G¾*)+ � / � �{�)5 � &R� @Cá#ô � dGhbWS\ ��� -'¶ dKh�W
g,aCE', � w �Rò}ðS&ª5 @�- : N�P &RQ#&K-0¶ cA�ûE'��Mâ�.?h6m - \ ð09 ä &/�102 � &� @�3 � d'4 w��"� -'¶ dRfCh / N#�:E�n�o0m0��D#�:E�P &#Q w JRB`L)�'D8d ; Û (v3C1?*+k- EGÉ�Ê 3?7�ÐOÑ#&ª5 í /S�Rò}ðS&.5 @Ká#óRô � dGhbW w���� W z dRf u mÅE P &RQ gÙa
á#ô ~ c}N �?ò}ð2&k5�i E ¯vÝ{ð2&.5:$?&.( m�5�6 ~ c�d)NR�}E', � w�7�8 - \93 � d'4 w-'õ d#f
h / ¨8U z J;:C@�< � d �?ò}ð2&.5 @KBAD�E .%#�$0-Ri ECÉ#Ê 3�58$#&6({�A/bð2&.5:$#&( W P &�Q#/ JRB pRqA/ �SmÅâ<ñ $'&.( @KBAD�E 3 �)� -G�RòÅðS&ª5:/ à#á0@KT U6f
â6ñ $�&G( mûÉ%Ê 3R5 @0�;= E �v� � d{h,W /{-:õ d �bòeð?&S5 t "bÁ � @%-}N 	 E

WWW(World Wide Web) @�>ML�� �?òÅðK&)5}/ á#ó?ô ¬# @GT U6fCh / Y?®A@GB%D}dCh
W - E�P &�QGi à#á ~ c�d �?ò}ð2&.5 @:â<ñ $#&6( m�56 ~?	 dChvW m:¨ · E �#ò}ð2&.5 @
ó#ô � d2Ú - ×A@{@��- � dX�R� w?zÅ|kz d#f)Ó / NR�8E�P &RQ2p#q m0� � d �#ò}ð2&.5 á
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3.1 3 ���AÉRÊ 3�5 à?áRY#®

ó#ô ÝG/ ×A@ ��� w����,~ c£d{W��'m`E�n�o pRq mRg#g}dGÉ�Ê 3�5{¬#��	���� \ �	� -'õ
dKhvW w�
��`~ c d�f

3.1.2 3 ��������������

É#Ê 3�5:$'&)( Wkn2o /Kp#qA/ �Cm i â^ñ $#&�( (Web
$?&6(

) @CÒ õ EOn2oeWCâXñ $#&( � / >?ô0m i HTTP @CB%D:d?f�Ú�N}E�� !?"8Ý m�Þ#ß wbu��,~ c d ïKÃR�G3 7�� ÷bï6&
� YR® -?¶ dRE SAS-2

!R" YR®{@KBADRNOP &RQO!?" @KTVUªhbW�m:¨ · Eÿ¸ 3 �0m:¨Rd! �"G¾
& · � ÚbL6@0ÎSÏ`f
â^ñ $0&�( WKÉ#Ê 3O5}$0&)( � -?i POP/SMTP @CBbD:E �?ò`ðK&)5 mÅ¨ · É'Ê 325:/¬# @KT UªhbWRW � d#f

;
3.1 3 #%$!&%')(+*�,.-0/.1
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3.1 3 ���AÉRÊ 3�5 à?áRY#®

3.1.3 � � � � � � �������	��


������
HTTP >���������� Web �����! �"$#&%(')���*�!�&+	,.-0/21�#�34%(')�&�

�5�768� SMTP �9�:�<;�=7>41?#�@�AB $� SMTP ;�C�D�E�F7G$H��JI�;�KL�L1	#�@<ANM9 
O #P3

SMTP 6��RQ)S4T4�2UWV<XZY5H[�:I)\9K�]5/L^&_PY8%R`�;9a�1�+�bdc.e4�P]gfJS*b�h!X
i I� &"!#73L,PjJQ&+�S�XkM SMTP �7�l�&m	H9V.-!�on�;[KL�L1	#Rp7qrA[��H&Vs-!��n�;
�9�:� �?� �9�:�&mW%Z'41?#Zp9q�;[t�u)v�E9D�#&3[@sw<�4x�vlE$� POP 6<H[�JI8�7�����
y DLz�Ho�(I<;2{)�4|�M4}4~ ���N���&� 15�[�[����b0h)X i I) 7"<#L3NU?V5X*�l�<,:;��0v
E!�N{)�P|LY����?�k�&�9�J�7m	h*��Q5S&v9�[H2�JI!Yo�4�4�L��;������B�7�8H2�(I<; ���9�

14�7��;����:3
@Nw � ;��LC$v&�B�5��Y��<��a��7��;����:3

�
3.2 ������ *¡:¢2£2¤�¥P¦N§J¨ �

1. ©4ªL«4¬ O MP5®l1?#�A[�B¯0v�D)°P±�Q�I<Y�²4³�;!�J+8,N-!/�´PQ�S0X�;��)µ[E8�4%.'
�L�J�8¶�Y SMTP �7�(�5M�·4¸41	#L3

2. %Z'��L���$¶4Y SMTP �L�*�)60�[Ho�JI8Y&¶o¹7pLq��0�B¯�v2D�°4±*Q*I!Y�²9³�;[º7»
v9�J¼LY�Ho�JI�;�°P±�Q�I<�4�l��½�Y POP �7�J�5�[KL�41	#43

3. °P±lQ2I!�4�l��½5Y POP �7�:�560�[H2�JI<;[¾9¿P·)µ�z)@5AZ;)°L±*Q�I!�4�l�)���4À
1�#73

4. °P±lQ�I��L�LÁ5®�Â	�P°P±�Q�I<�7�J� ��� ¾&¿�·)µ�z2²L³�;)H2�(I)�Pº4»0v7�:¼PY�H2�
I�;!%B'��L�l�5�[KL�P1�#73

5. %B'��L�:�5� y D4z5H2�(I)6$�s{)�P|[�P�4À0Ã�w�#43
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3.2 SAS-2 ;�C�DLz5°P±�Q�I��4�

3.2 SAS-2 � � � � � ��� � 	 


3 ��[ &Y5°L±lQ2I��4��;�� ���9 &Y2{)�L|o©Lª��������oY7�9�J�)���[¿�#�������;[�)�
���P1 .

3.2.1  "!$#$%�&('*),+.-

{��P|o©4ªrAs6$�R]�/�^7_�/�z�6L+�b�cse��[]WfJS2�[x0v:Eo{��P|P;10�2P1�#lz�34YP]�/
^9_o 9"<#L3[@2Y�]�/�^9_[;��4C0v:E$��4�5L²4³Pm)YP+8,N-</7698�;���D!�B²4³�Y;:�<�;1=
> 1	#�@5ANM7 O #P3
?A@ °P±�Q*I��L��B�C� L68��°P±�Q*I<Y2�L��;[��� �9"4z?�o��-ADEl+7a�©4ª&]�/[^&_[;

F�G v9�s{<�4|�M�H*I5v�E��7C� O #4@�A.M9J�K F ARa8#73l¼5@� �L!/��*�NMR©7ª�;[C5D8�
{)�4|oM�HAI�v:E���O&#(]�/�^7_[; F�P 1�#73
L8/)�:�*MZ©7ªrAs60�RQ[� ID ASL8/)�:�*Ml;UT�V41	#P@�As�8�)�SWNX�1	#93NU�V)X*���
,��&;7L!/��:�NMl¼PYNY*Y[M9Z2wr#:z�3<�s¹�[&�UWg� 1N/5v(M]\_^� 7"<#L3:¼�@l $�a` 3 �
McbRd��A�5�e�	%.'��4�l�r�[H2�(I!�7�J�8¶ ���gf�h Y*{)�L|PY_L!/5�:�*M.²4³�;�·L¸& O
aLD��<� ��1?#�@�ANM�i�jWABa!#L3Rk[�8�(]�/�^7_o�l��D4E�°L±lQ�I]m4K7p4q7M9noYpiqj& 
"	�*�.©Lª4pLq9�l��DLE1r�s�t�u7M �L� � 19v5a7D5�0� ��1�#�@)ANM�w]3 � wr#L3
��x�Y7j�y�;;z�z*1L©4ª�B�C�Aov:E8�|{�}�~9�& F�P Ã w8z SAS-2 ©7ª9B�C&;oC�DLz�{5�
|�©7ª�; F�P 1?#L3

SAS-2 ©4ª�B�C&6U�4©Lª��&�[K4¾L�0Ãkwr#����PT[;[�Akl1	#�@5As�!�5�2��H��9�[©Lª�;��
�(��S[T�Q�_�L8/5�:�NMZ©4ª�B�C& 9"!#43����4}7~9 9Yo�4C�;U����O1�R��Ãkw!zo©4ª�B�C& 
"!#lz�38��r�sqt�u�M���a&D<37/�z$�7,�j�Q7+)S0X / �9�:���� &YU���7©9ª9M\7^� �"!#�@
A���+�I�Wca�9_�Yl�dc��5��]WfZS2M���L)TP�&S�"<#:z�3<�s{)�P|[�8�5����D7H�����; F�G
1�#[@�ANML O #73
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3.2 SAS-2 ;�C�DLz5°P±�Q�I��4�

3.2.2 SAS-2 ���

{��P|2©LªLp��PC�D�# SAS-2 ©Lª�Y�«��&6[�5��Yo���N 9"<#L3

	�
�
�������

ID:ID

S:Password

n: ©4ªbR��;1�P1 0 ����Y����
Nn:n b��NYo©4ª& [�7CP1�#����
E � F � H: �$V(]�E��R� ( ��B��_���R� )

� ��� : �7/),s²4³
⊕: �!�"$#�s�%
&

: ')(
←: * V

+�,�-

1. {��L|P60� ID A S ;UT�V41?#�A/.�01� Nn ;32�W�v5476�vlE]�9893:¼7Y�Â?�pT�V7²7³
A:����;�C�D!�
A = E (ID � S ⊕ Nn)

;�;�(P1�#73
2. {��P|�6 A = E (ID � S ⊕ Nn) A ID ;1H��&a*I!��X� 9�4�:�9��K�<41�#73
3. �4�:�)68�Z©4ª�0��[�LCP1	#:z�34Y��$�4T� &"!# ID A A ;�4�6L1�#L3
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3.2 SAS-2 ;�C�DLz5°P±�Q�I��4�

��� ,�-

1. {��4|[6 ID � S ;1T�V41	#�A[��T�V4²L³rA:4�6�v:E7"<# Nn ;[C�D�E8� A = E (ID �

S ⊕ Nn) ;�;�(P1?#L3
{!�L|P6��q� N

n � 1 ;32qW	v 4�671�#&3:¼!v*E9T�V9²9³gA ��� N
n � 1 ����� bo©9ª

²9³� �"8# C = E (ID � S ⊕ N
n � 1) ;32�W	v�� �	Vl]oE)�7� F ;PC)D4E	� F(C) =

F(ID � C) ;1;�(P1�#73
Ã � �
� =C⊕(F(C)

&
A)

� =F(C)⊕A

Y ;�(�;�� ��3
2. {��L|P6�� � �9�2� ID Y 3 	)Y ���LT4;7Q5SPTL��UWV)X ��Y1��
9"PaoU?V<X2�*�8,:;
C�DPE7�4�l�9�[K�<41�#73

3. �L�J�56$�.K � w<E
O zo²4³ �[x�v7���K���:��0v:Eq�PD7z��$�PT�;PC�D�{��P|o©Lª�;

���:3
{)�L| ��� K � w!E

O z<�9�:�[x�v9�����v:E��PD7z A ;�C5D�E�� ⊕A ;���D<� F(C)

;�· � *�1?3
·�� *5vlz F(C) ;�C�D�E � ⊕(F(C)+A) ��� C ;�·4¸41�#73
�L�J�56 F(ID � C) ;�;�(0v7��� ⊕A Y�;�(���� · � *)v�z F(C) A����P1?#L3
F(C) A F(ID � C) M����L1ow��&©Lª�W��rAZa � � �����&M$� ����v�a4¿2w��9©Lª� �!
A.a �(@oY�0�"o [Á)®l1�#73

4. �7���)60� � bPY[©7ª5Y7zq3)��� C ; A Y�#�� � ��:�$�v D = H(ID � F(C)) ;1;�(
1�#73

5. ���o�$6�� D ;�Q8S9T��[U�V0X��8Y���
 "9aPUgV0XP�P��,o;7C!D&EL{0��|P½ �9K <
1�#73

6. {)�P|�6$� H(ID � F(C)) ;�;�(�v7�:�7�(��½ �%� K�<�Ã w!E O z D AZY&����;����:3
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3.2 SAS-2 ;�C�DLz5°P±�Q�I��4�

D = H(ID � F(C)) a � �5�4�:�r�L,�jlQL+�S$Xp�o 9Y1���L©4ª9M�WAX�1	#L3

3.2.3 ���
� ���

ID � Password ;1T�VP1�#2��Yo©Lª�r�s4«��96��5�PY �!� �7a!#43

�
3.3 ���	��
�����

©4ª�r�s96�*��7}4~WA*°4±lQ�I������������ �R@5AZ;����5z<3
{��P|[6 ID � Password ;��L@ � �14�60v:Eq� � aP¿�w ��� �Nb ID � Password Y;�4��;
���4aL¿lw���a � a 8:a �"!$#��&%&'�(�*)�+ 8*,.-�)0/�O1� ID � Password ) 2�34�5�6�

' �7�986:��";��*<&=7>	?q��8@!
2�31�"�A�9�0B&CD)�<5=9EF�*,.- � � �G� *H�&I5J��5K0L&M5N&O&P � ID � Password B5C

) 2�31�&���DQFRA��S9THU�V��5�	�.W"XZY$[�;4>"\�L5M&N&O1)�]_^6!�,$`�W a4bG\�#.c5%9'

(.d�)�+fe*,�-$g"h�i.j1-lk@Wm\0S9THU�VDn5oZp�U4q6r�s�W5?�#�c9%�L&M"B&C�-ut�v5w�h@'

S9T�U�VDB&C1)�xmc&86: c5;0W�<5=9Efj*,.-$g5h@i�j	'*hm\zy&{5|&}�g*~"�7��`�\$#.c5%Hy

{1'����0)��1�H��j�,�-$g5h�i�j"!
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3.2 SAS-2 )����5��S9T�U�V����

3.2.4 �
	�����������������
��� p�c V )��
�9���! 4S9T�U�V��"��#�$@W&%'�5? \&2�3
(�c*)�K ��� p�c V '�o,+,-D)
]_^G-.��^0/1i21'3�4D)��'576

8,9�:�;

< c"=9K�w?> WWW )2@f>H?7\ ID \ Password \*p0c	VZXBA"C�;9)m2 3D("cE)�W'F"GIH
J Efj"6KF�G"H J � `Z��B5C@Km\&2�3�("c*)ML�W2N&O�`�?"P�j xFc986:�c�;�W < c'=&'.pGc
V�XQA�CG;�W�R�SF>�� < c'= ID -�>	?�T"U7�u` j,6
VXW O�Y�ZE[9U4q�'�\�]�g7e5j@-*\&2�3
(�c*)DO�Y�S9THU�V^("c*)I_�\ ID - SAS-2 L5M

h2`�\�1�B&CD) �"� pGcAV.W2a*�"@"b9Efj"6

c,d�e�f

< c'=2O�Y�S&T6U�V��,�,\,]D)�+Ig7j�-02z3
(�ch).KZ\ < c�=m-�S9T�UHV^(5c*)Zd�h@'�L
MD)�]_^ �,i \0pGcAVQ(�c*)"_ �,� p�cAV1n5oD)�jXk9Efj"6lF�vEH J 'Im�\ < c'=2O7Y XZY
[Z;X\,]1)n+&g2o"pF��`7� \ < c�= ID -rqQs!tHcuAzB5C@g&P�Y.OMvXi^w.x�(�c*).W'y,z7�
`^{"��j,6n|~} < c�=GL5M,�,���HS9THU�V��,�M�n�"q�Ah��S9THU�V^(&c?)��
}4p�c VQ(�c*)
W ��� p�c V�h0o"-'�Fj"6
S9T�U�V^(�ch)
�
}4p�c VQ(5c?)�h"KZ\K�
�&� ��� p�c VuO�YlL&M,���
�&�*i V ��69S9T
U�V^(&c?)�WI{ < c�=GL"M���]
��\zL"M"g2p,�'� j&��S9T�U�V
�,����]
� \K���5L&M,�,���
S9T�U�V����,���
� ��� pGcAV.hMw.x
("ch).W0o�-��fj,6

�,�X���

S�TGU�VB(Dc�)QO�Y�o�Y `M{Di@�2�&�@L"M&�&��� < cI=��^}n�&�@L�M&�&�1g��&���D\K�
�4L1M�g
p
�
� jQ��\�w�xQ(4cn)mK�\ < c�=�g������*���7SDT9U*V^���7w@�DK < c�=5g
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3.2 SAS-2 �����5��S9T�U�V����

o�-��9���7SDT9U*VM�
�Q� WWW �����2=@h�����h�i j HTML(Hyper Text Markup

Language) 	,$�h V�
 � j�6

���������

whx!(�c~) h@K < cI=I}2U@O4W�P"� b�\�x c����7c�s��'�!�7j'|Q�&� ��j�6�|n}�x c��
�.c"s0WI% g7jK3"4&������W��'��6

• � < c�=,} ID \ Password }�U5O ����� F�vHL"M�!0W ID \ Password g�"&]F�u`m�#!.\
$ } ������T�U���\&%.v�O�Y ID \ Password ��' 
 �fj�� ��(*)GW*y5{&|5}�W�'�` j9a
^�W��Fj"6

• t v"} S"T�U�V!�&�^}2T&U ����� t v@w9hDW,�&���~{
Pmj"S"T�U�VM��T�U�\Ky&z��~{
%�e"6

• � < c'='}�pGcAV.XMA'C~sn}~T�U+�,�-� ID \ Password �/.�0�WZ\ P.v0XZYl[us W }4pHc
V�XQA�C~sn��H J �?1 e?{,�'� a ^ W��Fj���i�\*p�c V�XQA�C~sn� T,U��?{I%.eI6

3.2.5 1325476��������������� �

S9T�U�V^(�ch)�8Z\:9�;�<�WMwlx
("c*)^}�=���}�>���\ VEW�?�@ �l}�L"M&N&O���wlx�(5c
)�_^} S"TGU�V.oI-�\�w&�F\'whxu(DcX)^O�Y�o&-���`M{Di@��S�T�UGV�}�XBADC�ZGcBAE�9]
^?60pGcAVQ(�ch).hn+&gn��E*� �,�&��S9T�U�V^(�ch).W0o bH\&S9T�U�V^("c*)�8n+Ig2��E*�
�,�IO7YlN&O���] ^?6
V�W W�{GF#HfS�T�UGV�g"`I\��h1IE5�GJLK!�GM�N��1\hP�Y O�v i0|@}u}�O#ND�'`&\��n�
1,�^6
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3.2 SAS-2 �����5��S9T�U�V����

3.2.6 SAS-2 ���������
	+1+2 4 6
���������� 6

;����@h�8m\ < c�=HL"M
} R���� ��{ VXW�?�@ �HS5T6U�V^("c*)Zdn�����@j�6

�
3.4 SAS-2 �! #"%$�&('*)�+-,/.1032!46587:9;.

VEWL?�@ 8F\=<?>1W2`"\�1	xfc��,�Bw.xD("cX)4Q R�h S"THUGVQ(@c?)�W*o"-,� jI6Hw*>�\
V W�?�@ O�Y&\=<@>1W'`I\D1�xFc��,��ACB�D7�E{ HTTP @I-��'�!��{�whxD(�c~)�W&o�jI6
wlx
(&c?)�W9o�Y `u{"i"� x7cG��8m\ $ }"w5w2}�	�h ��� p�cAV�WFEHGB�5S9T�U�V^(&c�).W
oI- � ` jI6*S"TGUGVM("cX) 8&o Y `Q{@i��n�I���nT��7�E{�%�e�6 %1W V W�?L@ h A \ C \

F(C) �HI@J�����K4W \ ID \ML0\ON�\9S�T�U�Vu�&�7���4quA~�OA@BPD���whx^(@c~)MQSRHh
S&THU�VQ("c�).W9o,-,�fj"6 V WL?�@ hL82�"�H<?>,�D} H(ID \ F(C)) �PIHJ�� T5����{&%
e,6*S9T6U�VQ("c*)�h�8P<�>HT�U���]���\=<H>"g�p��'�fj
�0\*S9T�U�V��"�&�&jEk'� j�6Gw
��\K���H<�>"�
} x7cG��>%IHJ��?{I%.e"6*S9T�UHV��,�"gPVMWX�fj
��\*S&T�U�Vu(5c�)DO7Y
wlx
(&c?)I_�\*S9T�U�V��,�,���f\K�"��<�>,�����6AHBXD��6��>X}�� ��� p�c V�WFEHG�� o
-'�fj"6
VEWL?�@ 82T"���X{&%'�����,�?<�>"��} H(ID \ F(C)) �lo�Y `Q{�i"���,�?<H>,�,�
�PY
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3.3 wKx
(5c�) \0S9T�U�V^(&c�)md�hI} ��� p�c�VQ}���`
� �"\K�,��<H>"g�p��'�fj
�HS9T�UHV��,���,�&����Y ` j'6

3.3
��� � � � 	 
 �� � � � � � � � � � ��� � � ���

;@�@�1h#8f\0S�TGU�VB(DcE)^O�Y V W#?#@ WmS"T�U�VQ��+&-I��j/J#K��9\ V�W#?#@ O�Y
S9T�U�Vu(5c?)�W S9T�U�Vu��o�-'� j:JLK
} �D 1S9THU�V��,��#�$��������Fj"6

3.3.1 1325476�� �"!$#&%('&)+*&, -/. 0D 6"132+4
5

3.5 687:9�;8<>=�?A@CBED�9AFHG3IKJML ?L@ 6E=N?C@MBu��O�P�Q�RTSVU�WNXZY�[]\^D_9
Fa`�=N?A@CBZD�9AF>bcX8dTe>f89gBEX��8hZi�jNS3k

l
3.5 m�nporq�sgtvuxwzy�{_|~}g�����zqT�r�]�

�z� Y�[x\^D�9gF�GVI�7�9T; ID Y Password Y_[x\�D�9AF���XHf89�BE�E�����ci8�_� �M�
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3.3 [x\^D�9AF$Yv=N?C@CBZDT9AF b���X8dTe>f89gBEX��8h

d�e>f�9�BZi:=N?M@CBZD_9�F^��6��_PNS3U_k
=�?C@8B>D_9CF����NO
	���N�87E9_;���������G+I SAS-2 ���^i
���_S+U k���� <����

S�h
�(YT[x\�D_9gFH6��������_<NdTe f89 B�������� haU�k���������< ����� haU�`vYT[]\
D�9gF!�>Yr7Z9N;vG3I"��#�$�%_<�&�c��=N?A@CB(' `�dTe>f89�BEX*),+.-0/�1 `3254�/�1�i
687:9 S�;=<?>A@�BZYN=_?�@8BDC�E�;F<?>A@�BTX 2 GZX?;F< >!@?BTiTd_e3fv9KB>6T���+�
=N?C@CB�D�9KFH6��TPNS3U_k
=N?C@CBZD�9�F!���Z=N?M@CB0C�E ;,<�>
@�B8<TR�H/�_YI��#�$�%^X�&�c��=N?A@CBZX?C�E
<D�*�F��h U_kc=�?�@MBDC�E <�J!K�S(U�`NYv=�?�@MBDC�E�L�M$` SAS-2 ���^60N 	VUPO�Q
��������i�d�e>f89�B�6v�T�/�_YT[z\^D_9�F:6��TPTS3U�k
7�9N; � YMJCL�R�S 6�N�T�U?V�W � YIX�Y/�ZU�N�T���O�Q�����[^XP\/9�] `8=N?C@CBED�9
F�GVIv[]\^D�9�F:6�� I hAU�^���O�Q���������i�_�`/�_YIO�Q����_<����TS3U^`M=T?A@MB
�
#�L�M�i?#(I h$U�k

3.3.2 a8bdcfe=gihkjilnm=onpFqnrts�u vDwxeky,z+4
5

3.6 687:9�;8<HJML�R�S�GVI�=T?A@MBZD�9AFH6E=N?C@MB�i?��P�Q�RTSVU�WNXZY�[]\^D_9
Fa`�=N?A@CBED_9gF>bcX�dTe f�9�BEX?��hZi�jNS+kN=N?C@CB�O�P�QTR 6�_�{(YCJMLT� G3I}|
~!� 6Z=N?C@CBZD_9gF:6�=T?A@CB�i��TPTSVUA���ZYI���������D�cX�����<��0��TZk
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3.3 [x\^D�9AF$Yv=N?C@CBZDT9AF b���X8dTe>f89gBEX��8h

l
3.6 mvn�o q��Kt����vu]w]yM{ | }K�_� �zqN�r�]�

=�?8@vB�O P�Q�R��+`��
	H63Y_[�\�D 98FEG Ix7>9 ; ID Y Password Y�[�\ZD^9CF���X
f�9�BZ�E�T���vi��T�/�A�8d�e>f�9gBZi:=T?A@CBZDT9CF���6 �TPNS3U_k
=�?C@8B>D_9CF����NO
	���N�87E9_;���������G+I SAS-2 ���^i
���_S+U k���� <����

S�h
�(YT[x\�D_9gFH6��������_<NdTe f89 B�������� haU�k���������< ����� haU�`vYT[]\
D�9gF!�>Yr7Z9N;NX?�TP��� 6
�
T�Y dTe>f89 B�6������ h>��=N?C@CB `rdTe>f89 BEX�),+
-�/�1 `3254�/�1^i 6k7 9 S�;,<*>!@�Bvi���� ��Yv=�?A@CBZD_9gF���6 ��PNS3U_k
=N?C@CBZD�9�F!�vO�	��!c�:=N?C@MB:i��_9�B \���������� ���cX�����X:=��gB�-�6 X� 
�_Y�!#"%$�&^OTP�'!K�f�+)(+*�, `�Y SAS-2 ���.-�N�	/U.O�Q���������i�dTe>f�*/&0-v���
�_YT[x\21�*43�-���5NS3U_k
6 *#7 � Y�8�9�R�S.-�N�T�U?V�W � YIX�Y/�ZU�N�T���O�Q�����[^XP\:*�] `�!#"�$�&�1�*
3�;=<v[]\21>*?3@-��A< hAU�^���O�Q���������i�_�`/�_YIO�Q�����B����TS3U^`�!�"%$�&
�
5�L�M�i?#C< h$U�k
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4

�
3 � � ����� {DU�^��ZY?8�9�R�SVYv[x\21�*�3 Y !#"�$�&+1�*%3ZX 3 �:b?��X�!#"�$�&

� R i��	�NSVUC���ZYI�@�cX�
� ���TR��^����Bvi��	�/�C�Zk

4.1 � � � � � � � �
� 8�9�R�S�

• CPU:Pentium 345MHz

• f � � :128MB

• HDD:4GB

• OS:Windows2000SP2

• Web !,@#" 7 :IE6.0SP2

� [ \21�*43$�
• CPU:Celeron1.5GHz

• f � � :256MB

• HDD:40GB

• OS:Windows2000SP2

• Server:AN HTTPD1.4

• System:PHPversion4.2.2
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4.1 �TR��^����B����

• ServletEngine:ApacheJServ1.1.2

• Data Base:MySQL3.23

• SMTP Server:Radish ver1.0.0

• POP Server:PS.PoP3

� !�"�$�&+1�*%3$�

• CPU:Celeron1.2GHz

• f � � :256MB

• HDD:40GB

• OS:Windows2000SP2

��� X�
� ���TR��^����B5H�R���� i [��/�A�Ek�!�"%$�& � R�������	^X#;�;>U�
:`xi����
������21�*%3������ -�� _�` ��� ���,+���� ���8i?[��/���8�9�R�S>-���|�� � � 6 *#7
i����/��I_�` ��� ���,+�������� �8i?[
TT�Zk
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4.1 �����^����B����

4.1.1 �������

6 *#7�� 4!#"�$�&+1�*�3	� Web !�@	"�7vi�[
T�U�� �)(Z��
� 
:`xi���� `8� U�T��_k
� �����  �����^����B������ 4.1 � 
�:��<*>�$ �.! ��*�Bvi����/�C�Zk ID ` Password

i����/���!#"�$�&+1�*�3	����5�
���
 h@- 
 7 SAS-2 ����B����Kh��Tk
� ��U���[�
�� 6 *�7 � %� � -NjV� U�& � ID !"� " �47�*Z��-�#%$ �'&'(') B���^��


 � -����U�T*�_k

l
4.1 +-,8m�.p�0/

��&�(") ��� I'����21 - g� �)(E���A��T�!�"�$�&+1�*%3 9 ��f */&Z� �N���  SAS-2

��� i�� �p�����  ID  Password i (") 
��_k�
�
Z� (') � h/�P\=*�] � �� �21�*�3 �
\ *�]�3+*��
-�4"5�� h�dTe>f�*�&@- 
"��!#"�$�& � �>B7698;:�� ��k
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4.1 �����^����B����

4.1.2 vtc������
6 *#7��  SAS-2 ����B�����
 �7:� � 4.2 �vj�
>f�$ ����� -�� ��k

l
4.2 ��o
	���

f�$ ��������� ��������.-�U@!#"�$�&���5 � ��B�8�� �#
 � -E� U�& �Nk������
] ���
!#"�$�&������! #"���$�%/��
&�� �H�I��5��(]���-�U@!�"%$�&0��#�B%698 :I� ��'
!#"�$�&0��5 � �����(��)�� � /���& ��'�
+*�,�!#"�$�&���5 �.-�/;:4��	.-�����#�
]
����0!1�[/�ZU�T �+243�& ��2�-�& ��!�"�$�& �?|!5��
6 ��
*:)B���^ 7&������I��5#�
]
� ;=< 6 *#7 � 8 9�R�S.;=<�!#"�$�&+1�*?3@-+!#"%$ &�����+.;,<�*�� 
���
�:)B���^��#'
6 *#7 B���^*�98�	�1
T.:
T�
 � -�$���]#*�!<;�* �=�2��� �C�>'
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4.1 �����^����B����

4.1.3 a8bdcfe��th����

!#"�$�&+1>*?3@-���� 
 � �0!#"�$�&�B�& ���#;�C�E���� � -�/ 	� �*T@!#"%$�&�B�
.;
*AU�&*� \ �v������� '��?��5 !���*�B
-�����%$.�����
] �.����
 '�
�*@- 
 7 !�"�$�&
1�*�3 2 -�& � ��� �C�3\ ��������� ��� ��!#"�$�&�B7�����T�.-�$!%�� *��!'
!#"�$�&0��# �.-!/  6 *#7���8�9 -�U��/�5T@!�"%$�&(����� I��5 ! ��*�B
-+!#"�$�&

'��������7$*��5#�(]���;=< \:*�]7�?��5�
 �#'
8�9�R�S>; < \ *�]�B���5f� * !#"�$�&+1�*430-+!#"�$�&�B0&9*0�#���<)T�.-���#�� *E�
!#"�$�&�B=$#%�� * � 
 � -�� ��'3��N�0 � ��-�8�9�R�S.-�U�$�%��.8^� ����21�*%3 2 �
\ *�]�3+*_�
-�4'5 �ZU�^T��!�"%$�&(��� , ���<)T�.-�$!%,� *�� 
� -����U�N 7 	�/�
� ��#/�A�@!#"�$�&D�  � * < ��|�� � -�$�%�� * ��'

�
4.3 ��� �"!�#%$9�9
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4.1 ���������������

!#"�$�&0|#5 ����5����
	��!#"�$�& � ��, ���������� � ������	�� � �!#"�$�&�� �
$!���080
 ����� � :��#'�
 *�- 
������ "!$# � ��,��#����"
 ��%&��,('�)�!�* �,+ /

-�.0/21�3�3 �4����5�6�7 ���� 8!$#(9'��:�;"<�=�>@?�*BA�'
�� 8!8#���C 1(D�E AGF�H�IKJ<*&	�L2M�IKNO�P�
QRA�S

�
4.4 � � � !�# $KT4U4V

W .�X�3@Y[Z C,?P\^]��� �!8#�_�C�`�a 1�b�cRd �� 8!8# -�.0/ ��	�e�f,?g\^]2�� $!8#
<hQ^A 3^ikjl3 I�m
n�ohpKq�rsA
SGe�ft?l\k]u�� K!K#&<�Q�A�v
wh	hx�IR�� K!�#Ro�y�z
{ � d�|G}�-�.~/21�Z C�r@A�S |G}�-�.0/ ��	&�� 8!8#(���� d �� �!8#&o���ph� d���. �
� .���1 �� K!�#��

���2o��Rp"rsA��R� 1 %2��F(H�I�J�\u<��2��A(S�� 3 � d e
f��"]
�� 8!8#h<�������'h+��P��Q&A4v�w(	 d ������'�+��4�$�(o���r,% jg1 �^A�S
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4.1 ��������������	

4.1.4 
�������������

�� 8!8#uo���� 3@Y �� 8!8# -�.�/21 *���� � ."! rkA�#�I%$�&
	�L2M�IKNO�P�
Q&A�S

'
4.5 (*),+�-�.%$0/01 1

W .�X <32545687:9�o�;�r��2� 1 %h� d�< 4.5 I (1) I2% j 1 ����I*=5>@? 1 QRA��� 8!
#�<�A�B@?g\ A�S��"I |~3�Y W .�X <
*������ .�! ��] c �� $!8#uo*C�DsS��� �!8#uoEC�F
G f�rkA�� d�< 4.5 I (2) Iu% j 1IHKJ@L�1 �� $!8# Z C,�NM .:O�1 �� $!8#���<�PRQ*S"T
\OA�S
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4.1 ��������� O ��	

'
4.6 (*),+�-�.��0/01 2

<
4.6 I (3) 	&�� 8!$#uo�*�� � � . ! rkAN#�I���� G��	��
 ��QRA�S��� $!8#�<�;���

� c � E \�� Z C 68759�o*;�rR�u� 1 %2� e�f��� 8!8#h<R�� 8!8# -�.�/21�Z C@?g\ A�S��
I�+�)���#��������� 8!$#RI�* ��� � .�!01���� r�\�� < 4.6 I (4) I Z C����8N�n�<����
����A�S
<

4.6 I (3) I Z C 6@759�	� . # Z C 1�!#" ����QRA�]	$ d  . # 1 %�A�% Z +�)���#
<'&R�&�(% Z�)�* IKv�w 1�+ � d �� 8!8#�% Z�)�* N�n�<�A B,?g\ A�S
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4.2 ���

4.2
� �

����$ &�I�� c �� 8!8#(_�C�9�� 1
D�c � d L�M�I 2 ��I���f
o
	 ��]&S

• ��� =�> 3kY �� 8!8#������
oR��� d �� �!$#��������� �8� d �N��=�>�<R�� $!8#
��� "�� o ��. O � ."����� � Y \OA�T � I�:�;�I���fkS
• ��� =�> 3kY������ #������
oR��� d������ #��������� �8� d �N��=�>�< ����� #
��� "�� o ��. O � ."����� � Y \OA�T � I5��� = > � I CPU 5�6! �I���fkS
���� #RI
"8Q2?8o 11 #"7 . 9�$!%&� d x�\('�\^I ���� # 1*) ��+��!� 1�3�3 A":�;

I�,��(o
	���] "!� o*A 4.1
1 B�rkS

KByte 50 100 150 200 250 300

Time(Second) 6.532 7.514 8.535 9.707 10.969 12.420

KByte 350 400 450 500 1000

Time(Second) 14.113 15.996 16.226 17.278 36.846
-

4.1 (*),+�-�.���/10

2 ?43 �!��� #RI�_�C�95� � QRA0< d65!7  . # � HTTP N�Cho*$ c +(I d 3 8u; � I
����� #(9���I�]�$ d % Z �� 1 :�;"< 3�3 A
� csj "�� <�� Y \R]RS
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4.2 ���

11 #@7 . 9�I ����� #(_�C�9 �
o
	 j # 1^d ����= > 1�3�3 A CPU 5�6(o
,�� �$]&S
,�� "� o < 4.7

d�<
4.8
d <

4.9
d�<

4.10
1 B�rkS

3 Dtd�< 4.7
�

50KByte
d

100KByte
d

150KByte
d

200KByte
d <

4.8
�

250KByte
d

300KByte
d

350KByte
d

400KByte
d <

4.9
�

450KByte
d

500KByte
d <

4.10
�

1MByte

I ����� #(_�C�I�# 1 ����= > 1�3�3 A CPU 5�6� �I "��� Q&A�S

'
4.7 CPU ������� 1

'
4.8 CPU ������� 2
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4.2 ���

'
4.9 CPU ������� 3

<
4.10

1 B�r 1MByte I ������� _�C�95� 1(D�E A��%� =5>hI CPU 5�6! � d �!��5
6�I�� J I�"RQ*3����(o	��
 �4+��� ��1 ��]&S

'
4.10 CPU ������� 4

�����	� _
C
9�� 1hD�E AN����=�>2I CPU 5
6  2I�, �����lL�M�I�� j 3 " � <!� Y

\R]&S

•
i I�"RQh?�I �������21
D�c + � d ��"�5�6�� � ��� i
d�������� IKF�f 3	��� � Q&A�S

•
������� _�C�9����! 1 ��"�5�6���<#" Y \BA�S

• ��"%$�&%��L('�I)�%� �#* c � ��+ f �4+ c A�S
• ��"%$�&%� � 1 ,�- Y 2 ,�L@?�. * c ��.�/0� d �%��< + f�rkA�S
• ��"%$�&%� � 60% - Y 100% I21�.�Q&A�S
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4.2 ���

��� I���������- Y���������� �2.
	�1 � -�-,AG< d ��� = >�.����
A �!��$%&�<��3 c

� ��� O
� Q&A��u��<����h?g\�]&S
� ���	� � � � ��. D�c + �E� = > � � d�� ����� � �(`�a2o |0}������ . Z ��]�� d

������� ��������< Z �P�,?P\OA�T ��������� .��@A! ��. d*������� �!�����(o
��]"	�I
# ���:=5>�I CPU $%&�$�"@Q � � J �$]k�&% � Y \ A�S CPU .(-(-,A "8Q3#$(& � �!�
����� ��'�( - Y "@A(�&) c 	�1 � Q�� d ����� O '�(s���4+ ����= >2.(-�-^A $�& �  3
c � c �
A�S��"Ih��� - Y�d+* � ��� O ��,�- L * c � � ��.�I0/%�@9 � I ��������� �0$
��1 � Q&A�S
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5

5.1
� � � � � � � � � 	 
 �

*����� � d � � � O�� � o���� � d���� . �!���)��� �"$ � Q��0��� � O o���1 �����
� - � d � ����� d*�����)��� ��� /�9 !�d���������� y�z { o
	 j �! j T � . �#" ��+
 �3� ��0x�� ��d � ����� d��������
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