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SUMMARY

Analysis and Conversion of Web Document Structure
for Generation of Mobile Contents

Jeong-Hee, Kim

Department of Information Engineering

Graduate School of Cheju National University

In this thesis, methods of analysis of web document structure supporting wired

internet service in wireless environment and transformation from complex contents

for wired internet to mobile contents are suggested.

In addition, analysis model and evaluation standard are developed as a test-bed

for proposed two research results based on degree of user preference.

The presented analysis method of web document structure makes the web docu-

ment in previous stage reformed as XHTML document based on XML. In addition

it unifies layout components in overlap pages in web documents, and clarifies the

places for use of related components. Also it makes the web documents lightweight

by eliminating the dynamic and unnecessary components.

With the proposed analysis method of web document structure, hardware limi-

tation of mobile terminal can be overcome. and browsing view of wired and mobile

environments can be retained. In addition, XSL pattern template in the stage of

contents transformation can be made simple. For reusing in various mobile devices,

web documents are reformed as a light lightweight XHTML documents which is

composed of single table.

Next, the proposed content transformation method makes lightweight web docu-

ments transformed to XHTML basic documents which is adopted as mobile mark-up

ii



language, and it applies XSL transformed template document including conversion

rule based on XHTML basic module to a single table which is the result of the

analysis of web document structure.

Finally, it is shown that the proposed methods of content transform and con-

version processing retain the consistent browsing view between wired and mobile

environment, and make the XPATH complexity in conversion technique lessened

quantitatively.

iii
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I. "�Òeµ

1. ¥o>Ä© :�¿R� ���  ấ�\�

�&³F� R/Û(World Wide Web)(WWW)�Ér ���Ér 5Åq�̧�Ð SX�íß�÷&�¦ e��Ü¼ 9, ����"f ��

_� �̧��H&ñ
�Ð[þt�ÉrR/Û�̀¦:�xK�%3��¦e����Hz�́&ñ
s���(S. Chandra, 2000). s��Qô�ÇR/Û&ñ
�Ð

[þt�Ér HTML(HyperText Markup Language)(HTML)�̀¦ :�x�#� R/Û ë�H"f�Ð ���$í
÷&#Q

R/ÛÚÔ��Äº$�\�_�K�K�$3�÷&�¦, PC �̧m�'�\�¦:�x�#�þj7áx��6 x��\�>����²ú�÷&�¦e��Ü¼

 9 þj��H\���H Áº��� l�Õütõ� ���'��Å	_� :�x½+ËÜ¼�Ð ��6 x��[þt�Ér Êë@/����o, PDA(Personal

Digital Assistants), ���'��Å	 TV, R/Û J�×¼ 1pxõ� °ú �Ér PC�� ����� ���ª�ô�Ç Û¼ß¼�2; ß¼l�

\�¦ °ú���H �̧��{9� éß�ú́�l�\�¦ :�xK�"f ���'��Å	\� Ó�o[jÛ¼½+É Ãº e��>� ÷&%3���(B. C. Housel

1px 1998).

Õª�Q�� �̧��{9� éß�ú́�l�[þt_� n�Û¼e�¦YUs� �o���_� Óüto�&h� ß¼l���H @/ÂÒì�r_� l��>r R/Û

�̀s�t��� �í�<Ê��¦ e����H X<s�'�_� �ª��̀¦ t�"é¶�t� 3lw��¦ e��Ü¼ 9, ¢̧ô�Ç X<s�'� {9�§4�

s� ]jô�Ç&h�s�l� M:ë�H\� ÚÔ��Äº$�_� l�0px\� ]j����̀¦ ÅÒ�¦ e���¦(B. N. Schilit 1px 2001),

"fq�Û¼\�¦ 0Aô�Ç �̧��{9�6 x �BHJ$�ÞÔ[þt�Ér ���ª�ô�Ç "fq�Û¼ \O��̂[þts� �̧��{9� éß�ú́�l�\� :£¤

�o�)a ���#Q\�¦ ��6 x�#� f��]X� ]j�����¦ e��#Q"f ÆÒ�� q�6 xs� [þt�¦ e����. ����"f Ä»���

}©�\�]X�5Åq�)a PC\�¦@/�©�Ü¼�Ð]j����)al��>r_�R/Û�BHJ$�ÞÔ\�¦���ª�ô�Çn�Û¼e�¦YUs�ß¼l�_�

�̧��{9� éß�ú́�l�\�"f�̧ ��6 x½+É Ãº e���̧2�¤ ��1lxÜ¼�Ð ���8̈��#� ÆÒ�� ÈÒ��q�6 x \O�s� Ä»

1



���õ� �̧��{9� 8̈��â
\�"f R/Û "fq�Û¼\�¦ ]j/BN½+É Ãº e���̧2�¤ ���H l�Õüts� ¹כ��9���(B. C.

Housel 1px 1998),(R. Han 1px 1998).

¢̧ô�Ç R/Û ë�H"f ���8̈� ~½Ód��\�"f��H ë�H"f_� ½̈�̧\�¦ ������l� 0AK� HTML I�Õª ì�r$3�

Ü¼�Ð ë�H"f_� ½̈�̧\�¦ �����(T. W. Bickmore 1px 1997), (T. W. Bickmore 1px 1999), (D.

W. Embley 1px 1999)��¦ e����HX<, s�ü< °ú �Ér ~½Ód���Ér I�Õª ×�æd��_� ì�r$3�s�Ù¼�Ð ���8̈�

�̧Ñýt�̀¦ ��t��¦ e����HWAP(WAP Forum) >�s�àÔJ?s��� áÔ|ÃÌr�, ¢̧��H "f!Q[þt�Ér �9�'�

a�A õ�&ñ
_� �̧!QK�×¼\�¦ °ú�>� ÷& 9, ¢̧ô�Ç ���8̈� õ�&ñ
s� �×¼ �ïç̀
÷&#Q e��#Q"f Ä»6 x$í


s� b��#Qt��¦ e����. Õªo��¦ XHTML(XHTML) �̧Ñýt l�ìøÍ ���8̈� õ�&ñ
�Ér R/Û ë�H"f_� ½̈

�̧ü< I�Õª ���8̈� ½©gË:�̀¦ XSL(XSL and XSLT) %7�e�¦aÅ@Ü¼�Ð &ñ
_���¦ Ãº'���t�ëß� %7�

e�¦aÅ@ ���$í
s� 4�¤ú̧���¦ Ä»���õ� �̧��{9� 8̈��â
_� {9��'a�)a ÂÓ\�¦ ]j/BN��¦ e��t� 3lw���.

Õª�QÙ¼�Ð �:r ���½̈\�"f��H Ä»���}©�\� ]X�5Åq�)a PC\�¦ @/�©�Ü¼�Ð ]j����)a l��>r_� R/Û �BH

J$�ÞÔ��WAP 2.0(WAP 2.0)l�ìøÍ_� XHTML Basic(XHTML Basic)���#Q�Ð���8̈�÷&#Q

�̧��{9� éß�ú́�l�_� �è+þA n�Û¼e�¦YUs�\�"f ò́Ö�¦&h�Ü¼�Ð ³ð�&³|̈c Ãº e���̧2�¤ ��6£§õ� °ú s�

4éß�>��Ð ���½̈\�¦ Ãº'���%i���.

'Í	 ���P:, �&³F�_� R/Û �BHJ$�ÞÔ ���8̈��Ér @/ÂÒì�r WAP >�s�àÔJ?s�\�"f ��1lx, ¢̧��H Ãº

1lx_� I�Õª �9�'�a�A, ¢̧��H XHTML �̧Ñýt l�ìøÍ õ�&ñ
Ü¼�Ð Ãº'���)a��. s��Qô�Ç {9�@/ {9� I�

Õª B�iç
\� _�ô�Ç Óüto�&h�·�7Ho�&h� I�Õª �9�'�a�A õ�&ñ
�Ér ���8̈�|̈c R/Û ë�H"f_� ß¼l�\� ����

���8̈� �è¹כ r�çß��Ér WAP >�s�àÔJ?s� x9� XSL ë�H"f�� *�ú́ �¦ e����. Õªo��¦ ���8̈��)a �BH

J$�ÞÔ��H �̧��{9� l�l�_� n�Û¼e�¦YUs� :£¤$í
 	�s��Ð ���K� {9��'a÷&t� ·ú§�Ér Ä»���õ� �̧��{9�

2



ÚÔ��Äºfç
 ÂÓ 1px_� ë�H]j�� e��Ü¼ 9 ¢̧ô�Ç �BHJ$�ÞÔ Òqt$í
 ���#Q��� XHTML Basic_� ×�æô?

½̈�̧ _�s��̂¦�̀¦ t�"é¶�t� ·ú§��H ë�H]j&h�[þt�̀¦ °ú��¦ e����. Õª�QÙ¼�Ð �BHJ$�ÞÔ ���8̈��̀¦ éß�í�H

�>� ����"f Ä»���õ� �̧��{9� çß� {9��'a�)a ÚÔ��Äºfç
 ÂÓ t�"é¶ x9� ×�æô? _�s��̂¦ ]j��, Õªo�

�¦ ���ª�ô�Ç �̧��{9� éß�ú́�l�\�"f F���6 xs� ��0px�̧2�¤ �â
|¾Ó_� R/Û ë�H"f\�¦ Òqt$í
½+É Ãº e����H

R/Û ë�H"f ½̈�̧ ì�r$3� ~½ÓZO��̀¦ ]jîß��%i���.

¿º ���P:, R/Û ½̈�̧ ì�r$3��̀¦ :�x�#� �̧Ø�¦�)a ���½̈ ���õ���� �â
|¾Ó_� R/Û ë�H"f\�¦WAP 2.0

l�ìøÍ XHTML BasicÜ¼�Ð ���8̈����H �BHJ$�ÞÔ ���8̈� ~½Ód���̀¦ ]jîß��%i���. s���H �â
|¾Ó�o÷&

�¦ éß�{9� _�s��̂¦ ½̈�̧�Ð F�½̈$í
�)a R/Û ë�H"f ½̈�̧ ì�r$3�_� ���õ�\� &h�6 x|̈c ���8̈� ½©gË:s�

���$í
�)a XSL ���8̈� %7�e�¦aÅ@s���.

[j ���P:, F�g#3�0Aô�Ç �̧��H Ä»��� ���'��Å	 �BHJ$�ÞÔ\�¦ �̧��{9� ���'��Å	 �BHJ$�ÞÔ�Ð ���8̈��

#� "fq�Û¼���H ��Ér	כ �̧��{9� éß�ú́�l�_� :£¤$í
�©� Ô�¦��0pxô�Ç {9�s�t�ëß� �̧��{9� éß�ú́�l�\�¦

s�6 xô�Ç ���'��Å	 ��6 x ì�r��\�¦ %ò
%i�Z>� "fq�Û¼(Domain-speific)�Ð ½̈ì�rô�Ç Êê K�{©� "fq�

Û¼ %ò
%i�Ü¼�Ð_� �BHJ$�ÞÔ ���8̈��Ér �©�{©�y� Ä»6 x� 9 �BHJ$�ÞÔ F����$í
_� q�6 x�̧ y���èr����

��. ����"f ·ú¡_� ¿º éß�>�\�"f ]jîß��)a ~½Ód��_� ���õ�\�¦ ì�r$3�½+É ì�r$3� �̧4Sqõ� $í
0px î̈
��

�̧|	��̀¦ ���$í
�%i�Ü¼ 9, ���$í
 r� l�ï�r X<s�'���H Ä»���õ� �̧��{9� ���'��Å	 ��6 x :�x>� x9�

s�6 x��[þt_� ��� ñ�̧\�¦ �ÃÐ�¦�#� �©�0A Ï��ß¼\� K�{©�÷&��H ��s�àÔ\�¦ ½̈�̧ ì�r$3�õ� ���8̈�

_� @/�©�Ü¼�Ð ���&ñ
Ùþ¡Ü¼ 9, $í
0px î̈
�� l�ï�r�Ér R/Û ë�H"f ½̈�̧ ì�r$3�õ� �BHJ$�ÞÔ ���8̈�_� ���

ø@�̧, Õªo��¦ ���8̈� �̧Ñýt_� 4�¤ú̧�$í
Ü¼�Ð &ñ
Ùþ¡��.

=åQÜ¼�Ð R/Û ë�H"f ½̈�̧ ì�r$3�õ� ���8̈�_� ½̈�&³ ���õ�\�¦ �Ð%i�Ü¼ 9, ���õ�_� ì�r$3��̀¦ :�xK�

ë�H]j&h�[þt�Ð]jr��)a���½Ó[þts�]jîß��)a~½Ód��\�_�K�K����H�d�̀¦&ñ
|¾Ó&h�Ü¼�Ð���7£x�%i���.
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2. ¥o>Ä© 6�£� ��� Ðaµ%K� Ä©Å]�

�:r ���½̈��H Ä»���}©�\� ]X�5Åq�)a PC\�¦ @/�©�Ü¼�Ð ]j����)a l��>r_� R/Û �BHJ$�ÞÔ�� �̧��{9�

8̈��â
_� éß�ú́�l���� �è+þA n�Û¼e�¦YUs�\�"f�̧ ò́Ö�¦&h�Ü¼�Ð ³ð�&³|̈c Ãº e���̧2�¤ �l� 0AK�

R/Û ë�H"f ½̈�̧ ì�r$3� ~½ÓZO�õ� s�\�¦ s�6 xô�Ç �BHJ$�ÞÔ ���8̈� ~½ÓZO��̀¦ ]jîß��%i���. R/Û ë�H"f

½̈�̧ ì�r$3��Ér WAP >�s�àÔJ?s�\�"f HTML�̀¦ �9�'�a�A���HX< �è¹כ÷&��H r�çß�_� �̧!Q

K�×¼, Ä»���õ� �̧��{9� 8̈��â
\�"f_� {9��'a÷&t� 3lwô�Ç ÂÓ, WAP 2.0 l�ìøÍ ��ß¼\O� ���#Q���

XHTML Basic_�×�æô?_�s��̂¦p�t�"é¶1px_�ë�H]jü<F���6 x8£¤����̀¦K�����l�0Aô�Ç~½Ó

îß�s� 9, �BHJ$�ÞÔ ���8̈��Ér R/Û �BHJ$�ÞÔ\�¦ �̧��{9�6 xÜ¼�Ð ���8̈��l� 0Aô�Ç ���8̈� ~½ÓZO�s� 9 s�

��H ½̈�̧ ì�r$3� ���õ�_� :£¤fç
��� éß�{9� _�s��̂¦ l�ìøÍ ���8̈� l�ZO�s� 9 ���8̈� ½©gË:_� &ñ
_���H

XSLTl�Õüt_� XSL���8̈�%7�e�¦aÅ@\�&ñ
_��%i���. ¢̧ô�Ç$í
0px î̈
��\�¦0AK�ì�r$3� �̧4Sqx9�

$í
0px î̈
�� l�ï�r�̀¦ ���$í
�%i�Ü¼ 9, =åQÜ¼�Ð ]jr��)a ë�H]j&h�[þts� ]jîß�ô�Ç ~½ÓZO��̀¦ ��6 x�<Ê

Ü¼�Ð+� K����H�d�̀¦ �Ð%i���.

�BHJ$�ÞÔ ���8̈� ~½ÓZO�\�"f s� �7Hë�H_� #3�ÅÒ\�¦ &ñ
o��#� Fig. 1\� ����?/%3���. �̧��

{9� �BHJ$�ÞÔ Òqt$í
 ~½Ód���Ér ß¼>� ���6 x ��ß¼\O� ���#Q(WML, mHTML, cHTML, etc.) l�

ìøÍ,l��>rÄ»����BHJ$�ÞÔ\�"f �̧��{9��BHJ$�ÞÔ�Ð_����8̈�,Õªo��¦éß�ú́�l�×�æçß��íÐ�	(XML,

XHTML, ¢̧��H ×�æçß� ���#Q)Ü¼�Ð Òqt$í
��¦ XSL l�ZO��̀¦ ��6 x���H ~½ÓZO�[þt�Ð ½̈ì�r½+É Ãº

e����HX< �:r ���½̈��H Ä»��� �BHJ$�ÞÔ\�"f �̧��{9� �BHJ$�ÞÔ�Ð_� ���8̈� #3�ÅÒ\� K�{©��)a��.

�:r ���½̈_� ����̂ ½̈$í
 x9� y�� �©�_� ?/6 x�Ér ��6£§õ� °ú ��.

2�©�_� ?/6 x�Ér ���'�� ���½̈ x9� �'aº�� ���½̈�Ð"f Áº��� ���'��Å	 l�Õütõ� R/Û ë�H"f ½̈�̧ ì�r

$3�, Õªo��¦ Ä»��� �BHJ$�ÞÔ\�"f �̧��{9� �BHJ$�ÞÔ�Ð_� �BHJ$�ÞÔ ���8̈� ~½ÓZO�_� 
¹$íכ��9 x9� ���
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Generation Method of 
Wireless Contents

Special Markup Language-based
(WML, mHTML, cHTML, etc)

Wired Contents-based
(HTML)

Device Independent-based
(XML, XHTML)

Filtering XHTML ModuleMethod of Content Conversion

WML mHTML cHTML XHTML Basic Etc.

Fig. 1 Category of content conversion method considered in the thesis.

8̈� ~½Ód��_� 7áxÀÓü< Õª [jÂÒ l�ZO�[þt�̀¦ ¶ú�(R�Ð��¤��. ¢̧ô�Ç �BHJ$�ÞÔ Òqt$í
_� ~½Ó�¾Ó\�"f �&³

F�ü< �¾ÓÊê �̧��{9� ���'��Å	 ��ß¼\O� ���#Q :�x½+Ë_� µ1Ï��� ~½Ó�¾Ó�̧ ¶ú�(R�Ð��¤��.

3�©�\�"f��H R/Û ë�H"f ½̈�̧ ì�r$3� ~½Ód���̀¦ ]jîß��%i���. s���H WAP >�s�àÔJ?s� �BHJ$�

ÞÔ ���8̈� �̧Ñýts� R/Û ë�H"f\�¦ �9�'�a�A�l� s���� éß�>�\�"f ���8̈�½+É R/Û ë�H"f\�¦ XML l�ìøÍ

Ü¼�Ð ë�HZO� ½©gË:�̀¦ ú̧� t�v����"f(Well-Formed) éß�{9� _�s��̂¦[þt�Ð F�½̈$í
�)a XHTML

ë�H"f�Ð ���$í
ô�Ç��. Õªo��¦ XHTML Basic\�"f t�"é¶÷&t� ·ú§��H ½̈$í
 ¦¹�è[þt�̀כ ]j���

�¦ ë�H"f\�¦ éß�í�H��¦ �â
|¾Ó�o r�v�>� �)a��.

4�©�\�"f��H 3�©�_��â
|¾Ó�o�)aXMLl�ìøÍë�H"f\�¦s�6 x�#�WAP 2.0 8̈��â
_�XHTML

Basic ��ß¼\O� ���#Q l�ìøÍ ë�H"f�Ð ���8̈����H �BHJ$�ÞÔ ���8̈� ~½ÓZO��̀¦ ]jîß��%i���. ]jîß��)a

���8̈� ~½ÓZO��Ér XSLT l�Õüt�̀¦ ��6 x� 9 ���8̈� ½©gË:�Ér XSL ë�H"f�Ð &ñ
_��%i���.

5�©�\�"f��H 3�©�õ� 4�©�\�"f ]jîß��)a ~½Ód��_� $í
0px î̈
��\�¦ 0AK� ì�r$3� �̧4Sqõ� $í
0px î̈


�� l�ï�r�̀¦ ���$í
�%i���. F�g#3�0Aô�Ç Ä»��� �BHJ$�ÞÔ\�¦ �̧��{9� �BHJ$�ÞÔ�Ð_� ���8̈��Ér ��z�́�©�

Õª s�6 x$í
 x9� Ä»6 x$í
s� ±ú���. �t�ëß�, �̧��{9� ���'��Å	 ��6 x��_� ��� ñ�̧ü< Õª ��� ñ�̧

\� ���Ér &ñ
�Ð ��s�àÔ\�¦ ì�r$3�����, ���8̈�½+É @/�©� ��s�àÔ x9� &ñ
�Ð\�¦ ���×þ�½+É Ãº e��l� M:

ë�Hs���. Õªo��¦ ���$í
�)a ì�r$3� �̧4Sqõ� $í
0px î̈
�� l�ï�r\� ���� ]jîß��)a ~½ÓZO�_� $í
0px î̈


�� x9� ���õ�\�¦ ì�r$3��#� Õª ���õ� ]jîß��)a ~½Ód��s� ë�H]j&h�Ü¼�Ð ]jr��)a ���½Ó[þt�̀¦ K�����<Ê
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�̀¦ �Ð%i���.

=åQÜ¼�Ð 6�©�\�"f��H �:r ���½̈_� ���õ� ì�r$3�õ� �¾ÓÊê ���½̈ õ�]j\� @/�#� l�Õüt�%i���.

6



II. ®̧�Áo> ¥o>Ä©

2�©�\�"f��H Áº��� ���'��Å	, R/Û ë�H"f ½̈�̧ ì�r$3�, Ä»��� �BHJ$�ÞÔ\�"f �̧��{9� �BHJ$�ÞÔ�Ð

_� ���8̈� ~½ÓZO�, Õªo��¦ �̧��{9� ��ß¼\O� ���#Qü< �'aº���)a ���'�� ���½̈[þt�̀¦ ¶ú�(R�Ð�¦ s�\�¦

���¹כ�%i���.

1. ÈÁ¤n> ê�>'a*7i

1) ÈÁ¤n> ê�>'a*7i 5�³À

Áº��� ���'��Å	s�êøÍ ú́� Õª@/�Ð ����o���s��� ���6 x �r���õ� °ú �Ér ����̀¦ s�6 x�t� ·ú§�¦

Áº���}©�(Wireless Network)�̀¦ s�6 x�#� Anytime, Anywhere 7£¤ M:ü< �©��è\� �'a>� \O�

s� ��Ä»\�v>� ���'��Å	�©�\� �>rF����H &ñ
�Ð\� ]X���H�>� ���H Ä»q�3$'�Û¼ (��ÉÓh�A 8̈��â


�̀¦_�p�ô�Ç��(R. Kalden1px 2000), (N. K. Sharma, 2002), (M. Shi1px 2003). Fig. 2(y©�

I�½© 1px 2002)\���H Ä»·Áº��� W1àÔ0>ß¼ ½̈�̧\�¦ �Ð%i�Ü¼ 9, Table 1(þj6 xU�́, 2003)\���H

Áº��� ���'��Å	_� :£¤fç
�̀¦ &ñ
o��#� ����?/%3���.

2) ËÂ¤n> ê�>'a*7iø��+ 	�l�

Ä»·Áº������'��Å	 8̈��â
�Ér Table 2(î�r$í
{9�, 2002)ü<°ú s�q��§½+ÉÃºe��Ü¼ 9,y�� ½̈ì�r

\� ���Ér 	�s�\� _�K� Ä»��� �©�\�"f ]j/BN÷&��H ���'��Å	 "fq�Û¼��H �̧��{9� 8̈��â
\�"f Ä»���

õ�1lx{9��>�"fq�Û¼~ÃÎ�̀¦Ãº\O���.����"fÄ»����BHJ$�ÞÔ\�¦ �̧��{9� 8̈��â
\�"f"fq�Û¼��

÷&�̧2�¤ &h�]X�ô�Ç ���8̈� l�Õüt[þts� ¹כ��9���(WML 1.1, 1999), (Unwired Planet, 1997).
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WAP 
Gateway

Inter-
Working 
Function

CP 
Server

CP 
Server

Switching 
System

Wireless Internet
Network

Public Internet

Fig. 2 Wired and wireless network structure.

3) ÈÁ¤n> ê�>'a*7i "�j�â« '�×ÐÏ�

Áº��� ���'��Å	 "fq�Û¼ ~½Ód��Ü¼�Ð��H ß¼>� WAP(Wireless Application Protocol) áÔ

�Ð�Ðc+t l�ìøÍ_� WAP ~½Ód��, Õªo��¦ HTTP(Hyper Text Transfer Protocol) áÔ�Ð�Ð

c+t l�ìøÍ_� ME(Mobile Explorer) ~½Ód��, ¢̧ô�Ç i-Mode(NTT DoCoMo)(i-Mode) ~½Ód��

Ü¼�Ð ½̈ì�r½+É Ãº e����. ¢̧ô�Ç 6£x6 x "fq�Û¼�Ð��H �½�×¼�:r l�ìøÍ_� �̧��{9� ���'��Å	, PDA\�

CDMA(Code Division Multiple Access) }9��̀¦ »1ÑF��#� X<s�'�\�¦ f��]X� ���5Åx ~ÃÎ�̀¦ Ãº

e����H PDA x9� �½�×¼�:r l�ìøÍ_� �̧��{9� ���'��Å	, �̧àÔ·¡¤\� CDMA }9��̀¦ »1ÑF��#� Áº���

���'��Å	\� f��]X� ]X�5Åq½+É Ãº e����H �̧àÔ·¡¤ x9� �½�×¼�:r l�ìøÍ_� �̧��{9� ���'��Å	Ü¼�Ð µ1Ï����

�¦ e����(Ä»%ò
8̈�, 2002), (s�1lx��H 1px 2002).

Table 1. Feature of wireless Internet.

:£¤fç


- ���]j #Qn�"f�� ]X�5Åqs� ��0px
- YO�w�p�n�#Q "fq�Û¼ ��0px
- l��>r �����]j¾¡§ x9� �©�q�\� @/ô�Ç "é¶��� �̧7áxs� ��0px

@/³ð&h� "fq�Û¼

- >h��� &ñ
�Ð �'ao� "fq�Û¼
- ÂÒ�� &ñ
�Ð\�¦ ]j/BN���H SMS "fq�Û¼
- M-Commerce "fq�Û¼

]jô�Ç ���½Ó

- Áº��� s�1lx :�x���}©�_� ±ú��Ér @/%i�;�¤
- �©�@/&h�Ü¼�Ð ����Ér n�Û¼e�¦YUs� �½Ó
- Áº���}©� ��\O���çß� s�K� �'a>� 4�¤ú̧�
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Table 2. Comparison between wired and wireless Internet environment.

½̈ì�r Ä»��� ���'��Å	 Áº��� ���'��Å	

���5Åx 5Åq�̧ 56Kbps\�"f ÃºÑþ� Mbps 14.4Kbps\�"f 2Mbps(IMT 2000)
�o��� 640 × 480 Pixels 128 × 128 Pixels s��

���'��̀s�Û¼ ���ª�ô�Ç{9�§4��©�u�ü<Ø�¦§4��©�u� Ó�o&ñ
�o���, �èáÔàÔ !Q�Ér 1px
:�x��� \��QÖ�¦ ±ú�6£§ Z�}6£§

áÔ�Ð�Ðc+t TCP/IP TCP/IP, WAP
�BHJ$�ÞÔ +þAI� HTML WML, cHTML, mHTML, HDML
]X���H +þAI� �ª�~½Ó�¾Ó éß�~½Ó�¾Ó(��6 x�� c+t �9�Ãº)
E�e�¦o�H�s���� ���ª�ô�Ç ÆÒ��, ����â
s� /'¹¡§ ô�Ç&ñ
÷&�¦ ÆÒ�� x9� ����â
 #Q�9¹¡§

$��©�$í
 X<s�'� $��©� 6 xs� X<s�'� $��©�\� ]jô�Ç

(1) WAP '�×ÐÏ� "�j�â«

WAP�Ér GSM(Global Standard for Mobiles), TDMA(Time Division Multiple Ac-

cwss), CDMA, CDPD(Cellular Digital Packet Data) 1px�̀¦ �í�<Êô�Ç �̧��H Áº��� W1àÔ0>

ß¼\�������½+ÉÃºe����H �̧��{9�(��ÉÓ'�6 x��v�%7�%��Ð 1997�̧� Ericsson, Motorola, Nokia,

Unwired Planet(�&³ Phone.com) 1px 4>h_� �r���� ×�æd��s� ÷&#Q"f ���$í
ô�Ç WAP �í!3�

\�"f >hµ1Ï÷&%3���. WAP�Ér HTTP, TCP/IP(Transmission Control Protocol/Internet

Protocol) 1px l��>r ���'��Å	 ³ðï�r_� áÔ�Ð�Ðc+t�̀¦ ��6 x�t� ·ú§��"f HTML�̀¦ HDML ¢̧

��H WML�Ð ���8̈��#� �©� ñ �§8̈�$í
 x9� �o�©� ³ðr�\�¦ t�"é¶���H >�s�àÔJ?s��� ¹כ��9�

 9, �&³F� AT&T, BellSouth, Wireless Data, IBM 1px�̀¦ �í�<Ê�#� ²DG?/_� SK 9\�YU

9�u, LG 9\�YU9�u, ���[jl� :�x��� 1px ��� [j>� 200#�>h \O��̂[þts� WAP �í!3� �r"é¶Ü¼�Ð

��{9�÷&#Q e����. (&ñ
�Ð:�x���l�Õüt�â
%ò
���½̈�è, 2000), (�èáÔàÔÑ��ß¼p�n�#Q, 2002), (s�1lx

��H 1px 2002). ����"f Fig. 3(Yong-Woon Kim, 2001)õ� °ú s� Áº���}©�õ� l��>r_� Ä»���

���'��Å	}©�_� ���1lx�̀¦ 0A�#� Ñüt ��s�\� WAP >�s�àÔJ?s��� 0Au�� 9, ��6 x��_� éß�

ú́�l�ü< >�s�àÔJ?s� ��s�\�"f��H WAP\�"f &ñ
_��)a áÔ�Ð�Ðc+t�Ð :�x���s� s�ÀÒ#Qt��¦

WAP >�s�àÔJ?s�ü< Ä»��� ���'��Å	}©��Ér l��>r_� ���'��Å	 :�x��� ~½Ód����� HTTP�Ð :�x���s�
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Fig. 3 Model of WAP service.

s�ÀÒ#Qt��¦ e����. 7£¤ ��6 x���� s��Qô�Ç WAP "fq�Û¼\�¦ ~ÃÎl� 0AK�"f :�x��� ��\O�����H

WAP >�s�àÔJ?s�\�¦ ½̈�&³K��� ��¦ éß�ú́�l� \O��̂��H WML�Ð �)a ��s�àÔ\�¦ �̂¦ Ãº e��

��HWAPÚÔ��Äº$�\�¦]j/BN�#���� 9�BHJ$�ÞÔ\O��̂(Contents Provider)��H"fq�Û¼ |̈c

��s�àÔ\�¦�BHJ$�ÞÔÒqt$í
���#Q���WML�Ð ½̈�&³K���ô�Ç��(WAP 2.0-1),(~ÃÌl��&³1px 2001).

ìøÍ��� WAP 1.X_� Ä»���}©� ���1lx #Q�9¹¡§Ü¼�Ð ���K� WAP �í!3��Ér Áº���\� :£¤�o�)a

WMLõ�áÔ�Ð�Ðc+t�̀¦�íl���¦XHTML�̀¦G�×þ��#����+þAr����WML 2.0(WML 2.0)õ�

SSL(Secure Sockets Layer), TCP/IP\� s�ØÔ��H l��>r Ä»��� ���'��Å	 ³ðï�r�̀¦ t�"é¶���H

WAP 2.0 	�[j@/ Áº��� ���'��Å	_� ²DG]j ³ðï�r ½©����̀¦ 2001�̧�\� µ1Ï³ð�#� �¾ÓÊê Áº��� ���

'��Å	 "fq�Û¼ 8̈��â
�̀¦ ����Ð :�x½+Ë���HX< ·ú¡�©�"f�¦ e����. �t�ëß� �&³F� ���'�� ×�æ��� �©�

I�s���(s�1lx��H 1px 2002), (�̂����ò́ 1px 2002), (~ÃÌl��&³ 1px 2004). Fig. 4(WAP 2.0)��H

WAP 2.0"fq�Û¼~½Ód��s� 9, Fig. 5(Yong-Woon Kim, 2001)��HWAP 1.XáÔ�Ð�Ðc+tÛ¼

×þ�s���.

(2) ME '�×ÐÏ� "�j�â«

ME��H ��s�ß¼�Ð�èáÔàÔ���� P.�(��õ� ]jÊë�#� ]jîß�ô�Ç ~½Ód��Ü¼�Ð WAP 1.X �̧4Sq

~½Ód��õ���H ²ú�o� Ä»��� ���'��Å	_� áÔ�Ð�Ðc+t Û¼×þ��̀¦ Õª@/�Ð ��6 x���H �&³F�_� ���'��Å	
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WAP 
Micro 
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(x/WTA)

HTTP 
Proxy
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Feature 
Enhancement

HTTP 
Server

Contents

Encoded Request(URL) Request(URL)
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Fig. 4 Proxy model of WAP 2.0 service.

WAE User Agent

WSP

WTP
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TCP/IP

Contents
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Origin Server

HTTP

SSL

TCP/IP

Request 
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Encoded 
Request / 
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Fig. 5 Protocol stack of WAP 1.X.

³ðï�r�̀¦ t�"é¶���H ÚÔ��Äº$��Ð+�, �è+þA éß�ú́�l�(Phone, PDA)1px\� ò́Ö�¦&h�s� 9 ��s�

ß¼�Ð�èáÔàÔ_� Û¼h�A��(Stinger) áÔ�Ð#�oàÔ_� �íl� éß�>�\�"f �¾ÓÊê Windows CE l�ìøÍ

_� Û¼��àÔ �:r\� ��6 xH�d�̀¦ 3lq&h�Ü¼�Ð ��¦ e����. Õªo��¦ �BHJ$�ÞÔ Òqt$í
 ���#Q��H Áº���

8̈��â
_� ]j��� M:ë�H\� l��>r Ä»���}©�_� �BHJ$�ÞÔ\�¦ Ãº6 x½+É Ãº�� \O�#Q HTML�̀¦ »¡¤���ô�Ç

mHTML(Microsoft)s�����H ��ß¼\O� ���#Q\�¦ ��6 x�#� "fq�Û¼\�¦ ��¦ e����(s�1lx��H 1px

2002). 7£¤ ME ~½Ód���Ér Ä»��� 8̈��â
_� HTTP áÔ�Ð�Ðc+t�̀¦ s�6 x�l� M:ë�H\� WAP >�s�

àÔJ?s�ü< °ú s� áÔ�Ð�Ðc+t ���8̈�õ�&ñ
�̀¦ ��u�t� ·ú§��WAP �Ð�� X<s�'� 5ÅxÃº��� r�çß�s�

��ØÔ��. Fig. 6�Ér ME "fq�Û¼ �̧4Sqs� 9 Fig. 7�Ér ME áÔ�Ð�Ðc+t Û¼×þ�s���(�èáÔàÔÑ��

ß¼p�n�#Q, 2002), (ME).
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Fig. 6 Model of ME service.

Contents

 Request / Response

Client Web Server

Gateway

HTTP

HTTP

SSL

TCP

Bearer

Contents

HTTP

SSL

TCP

Bearer

Fig. 7 Comparison of standards of i-Mode, WAP and ME technique.

(3) i-Mode(NTT-DoCoMo)

i-Mode��H 1999�̧�{9��:r_�s�1lx:�x�����\O������ NTT-DoCoMo(i-Mode)���� ½̈»¡¤ô�Ç

1lq��&h����Áº������'��Å	³ðï�rs���.{9��:r_� TDMAn�t�_O�!sqÒ�¦�Q~½Ód����� PDC(Personal

Digital Cellular) 0A\�"f J�(�¶ :�x����̀¦ t�"é¶���H l�Õüt�Ð"f, i-Mode @/6£x+þA éß�ú́�l�\�¦

:�xK� �����Bj{9�õ� R/Û �̀s�t� "fq�Û¼\�¦ ~ÃÎ�̀¦ Ãº e����. ¢̧ô�Ç i-Mode\�"f��H ×�æçß� >�s�

àÔJ?s�\�¦ ��u�t� ·ú§�¦ ���'��Å	�©�_� �BHJ$�ÞÔ\�¦ i-Mode+þAÜ¼�Ð çß�éß�y� ���8̈�r�~�́ Ãº e��

Ü¼ 9, HTML 4.0(HTML 4.0)_� "fÚÔ !Ó	��� cHTMLs�����H ��ß¼\O� ���#Q\�¦ R/Û �̀s�t�

���$í
\� ��6 x����"f þj@/ 9.6kbps_� ���5Åx5Åq�̧\�¦ t�"é¶ô�Ç��. ¢̧ô�Ç �¾ÓÊê WAP 2.0 l�ìøÍ

Ü¼�Ð "fq�Û¼�� ���8̈�s� ÷&��� WAP 2.0\� @/6£xô�Ç éß�ú́�l�ëß� e��Ü¼��� i-Mode6 x �BHJ$�ÞÔ

ü<WAP6 x�BHJ$�ÞÔ �̧¿º\�¦\P�|ÃÐ½+ÉÃºe��#Q, i-Mode"fq�Û¼��HWAP\�_�ô�ÇÁº������'�

�Å	 éß�{9� ³ðï�r�̀¦ s�Ò�¦ Ãº e���̀¦ �Ü¼�Ð	כ l�@/��¦ e����(i-Mode, 1998), (þj6 xU�́, 2003).

Fig. 8\�"f��H i-Mode, WAP, MEçß�_� :£¤fç
[þt�̀¦ q��§�%i���(î�r$í
{9� 1px 2002).
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Fig. 8 Comparison of standards of i-Mode, WAP and ME technique.

4) �¿����
 Ùoµ��dåÃ ¥U>#a

�̧��{9� �BHJ$�ÞÔ ]j��� ���#Q��H ß¼>� WAP l�ìøÍ_� HDMLõ� WML, Õªo��¦ HTML

l�ìøÍ_� cHTML, mHTML, sHTML1pxÜ¼�Ð ½̈ì�r�)a��(�̂��â
�� 1px 2002).

WML(Wireless Markup Language)�ÉrWAP Forum\�_�K�&ñ
_�÷&%3�Ü¼ 9, XML(�̂�

&ñ
�B 1px 2002), (�̂�&ñ
�B 1px 2003), (�¦+À:ï�r 1px 2004 1px),(XML)\� l�ìøÍ�̀¦ é�H ��ß¼\O�

���#Qs���. WML�Ér Êë@/�:r, PDA, �ª�~½Ó�¾Ó  ñØ�¦l�ü< °ú �Ér �̧��{9� éß�ú́�l�\�"f ]jô�Ç

�)a ��6 x�� ���'��̀s�Û¼ :£¤$í
�̀¦ �¦�9��¦, %7�Û¼àÔ l�ìøÍ_� �BHJ$�ÞÔ\�¦ ]j/BN�l� 0A�#�

ëß�[þt#Q&��Ü¼ 9, I�Õª l�ìøÍs����"f %7�Û¼àÔ, s�p�t�, X<s�'� {9�§4��̀¦ t�"é¶ô�Ç��(�̂�½©&ñ
,

2002), (WML 1.1).

HDML(Handheld Devices Markup Language)(HDML)�Ér Unwired Planet(UP)��

\� _�K� 1lq��&h�Ü¼�Ð >hµ1Ï÷&%3�Ü¼ 9, l��>r_� HTMLõ� ²ú�o� ]jô�Ç�)a ]j"é¶�̀¦ ����� l�l�

�©�\�"f X<s�'� ³ð�&³ x9� ��6 x�� �©� ñ���6 x�̀¦ ��0px�>� ô�Ç��. HDML ë�H"f��H Deckõ�

Card����H ���1lx >h¥Æ��̀¦ ��6 x��¦ e����. s���Ér	כ 6£x6 x áÔ�ÐÕªÏþ�s� ��×�æ_� Card�Ð ½̈

$í
�)a ë�H"f\�¦ ����?/�̧2�¤ ô�Ç��. �7Ho�&h���� ��� <�Ê�Ér ��×�æ_� Card_� |9�½+Ë�Ér ���_�
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Deck�̀¦s�ÀÒ 9s� Card_�|9�½+Ë�̀¦:�xK�R/Û�̀¦�ÃÐÒ�oô�Ç��(Unwired Planet). Äºo�����\�

"f��H 017, 019\�"f l��:r ���#Q�Ð "fq�Û¼��¦ e���¦ ú́§�Ér �:r[þts� HDML�̀¦ t�"é¶�t�ëß�

�&³F���H WML_� /åL5Åqô�Ç �Ð/åLÜ¼�Ð Õª ��6 xs� �&³$�y� ×�¦#Q [þt�¦ e��Ü¼ 9, @/��� WML

�̀¦ l��:rÜ¼�Ð �#� "fq�Û¼���H ÆÒ[j�Ð ��7#Q ���¦ e����(�èáÔàÔÑ��ß¼p�n�#Q, 2002),

(�̂�½©&ñ
, 2002).

cHTML(Compact HTML)�Ér i-Mode 8̈��â
\�"f ��6 x÷& 9, HTML 2.0, 3.2, Õªo�

�¦ 4.0_� ÂÒì�r |9�½+Ës���. S-JIS character encoding�Ér ìøÍ×¼r� ��6 x÷&#Q4R�� ��¦ s�

p�t���H GIF �íÐ�	ëß��̀¦ t�"é¶ô�Ç��. i-Mode_� éß�&h��Ér _�s��̂¦õ� áÔYUe��, Õªo��¦ JAVA

ü< ���Ér Û¼ß¼wn�àÔ ���#Q\�¦ �í�<ÊK�"f éß�ú́�l� ÚÔ��Äº$�\� ³ðr�½+É Ãº \O���H ��Ér	כ t�"é¶�

t� ·ú§��H��(i-Mode, 1998), (s�&ñ
8̈�, 2002).

mHTML(Moblie Hypertext Markup Language)(Microsoft)�Ér l��>r_� Ä»��� ÚÔ��

Äº$�\�"f��6 x�~�� HTML�BHJ$�ÞÔ[þt�̀¦ �̧��{9� 8̈��â
\�"f��6 x�l�0AK� HTML 3.2_�

ÂÒì�r |9�½+ËÜ¼�Ð ½©&ñ
t�#Q��� �̧|	�\� ëß�7á¤���H HTML�̀¦ _�p�� 9, "fq�Û¼ 8̈��â
�Ér

TCP/IP �©�_� ³ðï�r HTTP áÔ�Ð�Ðc+t�̀¦ ��6 x��¦ HTML 3.2ü<  ñ8̈�s� ÷&t�ëß� n�

��s�Û¼_� ô�Ç>��Ð ���K� I�Õª[þt�̀¦ ³ð�&³½+É Ãº \O���H �â
Äº Áºr�ô�Ç��. 7£¤ HTML 4.0 I�Õª

[þtõ���H  ñ8̈�÷&t� ·ú§��H��(ME),(Phone.com).

sHTML(Small Hypertext Markup Language)(sHTML)�Ér AnyWeb _"tÀÒ��� ��ß¼

\O� ���#Qs� 9, ���'��Å	 ³ðï�r ë�H"f��� HTML�̀¦ ���Ér��. l��:r&h�Ü¼�Ð javascript, color,

applet, animation, ActiveX script, VB script 1px�̀¦ t�"é¶½+É Ãº e��Ü¼�� �̧��{9� ���'��Å	
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Table 3. View of mobile markup languages.

��ß¼\O� ½̈ì�r :�x����� ÚÔ��Äº$� q��¦

�&³F�

WAP 1.X

SK-WML SK, ���[jl� :�x���, LGT AUR WML 2.0 t�"é¶
HDML ���[jl� :�x���, LGT UP 3.1, 4.1 WML 2.0, XHTML t�"é¶

mHTML KTF ME WML 2.0 t�"é¶
UP-WML ���[jl� :�x���, LGT UP 3.1, 4.1 WML 2.0, XHTML t�"é¶
cHTML NTT DoCoMo Access WML 2.0 t�"é¶
MML J-Phone MML WML 2.0,XHTML t�"é¶

�¾ÓÊê

WAP 2.0
WML 2.0 WML 1.1 + XHTML Basic(WAP Forum)

XHTML Basic Reformulation of HTML 4.0(W3C)

éß�ú́�l�_� ]j���&h�[þt M:ë�H\� r�Û¼%7� ÂÒ�\�¦ �¦�9�#� ]jü@r�v��¦, ¹ô�Çכ��9 �� Qt� &ñ


�Ð[þtëß� %7�Û¼àÔ 0AÅÒ�Ð ]j/BNô�Ç��(sHTML, 1999).

5) /�×Ññ Ùoµ��dåÃ V�¼ÇÐ ¥U>#a ¦�>&�×

�̧��{9� ÚÔ��Äº$���H �̧��{9� éß�ú́�l��� R/Û\� ]X�5Åq½+É M: ��6 x÷&��H �èáÔàÔJ?#Qs���.

�&³F� �̧��{9�ÚÔ��Äº$�l�Õütr��©��ÉrWireless Planet_� UP Browser��t�C���¦e��Ü¼

 9, Ericssonõ� Nokia, Spyglass, MS1pxs� ����_� ÚÔ��Äº$�\�¦ r��©�\� ?/Z�~�¦ e����(&ñ


�Ð:�x������½̈ �<ÆÕütõ�]j, 2002), (�̂��<Æ#3�, 2002).

Table 3(�̂�l���;, 2002)�Ér �&³F� ²DG?/·ü@ s�1lx :�x��� ��\O���[þts� G�6 x��¦ e����H �̧

��{9� �BHJ$�ÞÔ ]j��� ���#Q �&³S!� x9� �&³F� WAP 1.X_� "fq�Û¼�� �¾ÓÊê WAP 2.0 l�ìøÍ_�

WML 2.0Ü¼�Ð���8̈�|̈c���}©��̀¦�Ð#�ÅÒ�¦e����.Õª�Q��WAP 2.0õ�WML 2.0(XHTML

Basic(XHTML Basic)_� ���+þA)s� s�p� WAP �í!3�\�"f �Ý¶�¦ ÷&%3�t�ëß� �&³F� \O��̂çß�

s�K� �'a>��Ð ���K� WAP 2.0 l�ìøÍ_� "fq�Û¼��H z�́�&³÷&�¦ e��t� ·ú§��(Zionwap).

XHTML Basic�Ér XML�Ð�)a HTML 4.0_����+þA��� XHTML_�ÂÒì�r Sets����"fSX�

�©�$í
õ� s�d��$í
s� ÂÒ#��)a 	�[j@/ �BHJ$�ÞÔ Òqt$í
 ���#Q�Ð+�, Êë@/ ����o 1px CPU 0px§4�õ�

Bj�̧o��� &h��Ér �̧��{9� éß�ú́�l�6 xÜ¼�Ð I�Õª\�¦ ×�¦s����"f, Áº��� ���'��Å	 5Åq�̧\�¦ >h����
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l� 0Aô�Ç :�x½+Ë �BHJ$�ÞÔ l�Õüt���#Q�Ð WAP �í!3�s� W3Cü< /BN1lxÜ¼�Ð ���$í
ô�Ç �Ý¶�¦îß�s�

��(s�1lx��H 1px 2002). ¢̧ô�Ç ²DG?/ s�1lx :�x�����[þts� XHTML BasicÜ¼�Ð �BHJ$�ÞÔ\�¦ "fq�

Û¼�>� |̈c M: s�\�¦ ÚÔ��Äºfç
���H ÚÔ��Äº$���H y��y�� NMB, KUN, LIONs� |̈c �Ü¼�Ð	כ

�Ð�¦ e����(KTF �í»1Ï l�S\�hË>, 2003).

2. �	ø %K�"� Ä©�¿ &P��7�

HTMLs� r�y��&h���� �íÐ�	s�l� M:ë�H\� (��ÉÓ'��Ð �#��FK &ñ
�Ð\�¦ %�o��>� ô�Ç����H

8£¤���\�"f ô�Ç>�\�¦ ��t��¦ e����HX<, R/Û �BHJ$�ÞÔ ½̈�̧ ì�r$3��Ér HTML�Ð ³ð�&³�)a R/Û ½̈�̧

\�¦ ì�r$3��>� ÷&���, ì�r$3��)a R/Û �̀s�t���H ���ª�ô�Ç R/Û 6£x6 x áÔ�ÐÕªÏþ�_� {9�§4�Ü¼�Ð ��6 x

½+É Ãº e��>� �)a��. 7£¤ R/ÛÜ¼�ÐÂÒ'� Ä»6 xô�Ç &ñ
�Ð\�¦ ÆÒØ�¦�l� 0Aô�Ç 3lq&h��̀¦ ��t��¦ e����H

R/Û ½̈�̧ì�r$3�_����õ�\�¦Ä»���õ� �̧��{9�çß��BHJ$�ÞÔ���8̈�r����8̈� �̧Ñýt_�{9�§4�X<s�'��Ð

��6 x�<ÊÜ¼�Ð"f, �̧��{9� ���'��Å	6 x R/Û �̀s�t� ���$í
 éß�>�\�"f &ñ
�Ð\�¦ ÆÒØ�¦�����, ë�H"f

_� YUs���Ö�©�̀¦ �ÃÐ�¦�#� �̧��{9� éß�ú́�l�6 x �BHJ$�ÞÔ ë�H"f\�¦ Ä»6 x�>� Òqt$í
½+É Ãº e����.

�'aº�� ���½̈[þt�̀¦ ¶ú�(R�Ð���, ë�H"f %ò
�©� ���d���̀¦ 0AK�, %7�Û¼àÔ %ò
%i�_� >�8£x&h���� àÔo�

\�¦ ��dç
��¦ �7Ho�&h���� >�8£x ½̈�̧\�¦ ÆÒØ�¦�#�, SGML/XML\� l�ìøÍ�̀¦ é�H ����� ë�H"f

\�¦ Òqt$í
�l� 0Aô�Ç ½̈ë�H�:r&h���� ½̈�̧ì�r$3� ~½ÓZO�(s��â
 ñ 1px 2001), XML ë�H"f�Ð_� ��1lx

���8̈��̀¦ Ãº'���l� 0AK�, Ä»��ô�Ç J�����̀¦ °ú���H HTML ë�H"f_� ½̈�̧\�¦ ì�r$3���¦, Õª\�

�'aº���)a �â
�Ð &ñ
�Ð\�¦ ���d�����H ~½ÓZO�(�̧�FK6 x 1px 2002), R/Û ë�H"f ���8̈�\� e��#Q"f�	�%7�Û¼

àÔ\�¦ ]j/BN��¦ ���8̈�_� Ä»���$í
�̀¦ �¾Ó�©�r�v�l� 0AK�, HTML I�Õª J���� ì�r$3�÷�rëß� ��m�

�� �BHJ$�ÞÔ &ñ
�Ð_� 5Åq$í
 ì�r$3��̀¦ :�x�#� z�́r�çß� ì�r$3�Ü¼�Ð R/Û ë�H"f ���8̈�\� ¹ô�Çכ��9 ���
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��oÛ¼ &ñ
�Ð\�¦ ÆÒØ�¦���H �����, @/ÂÒì�r_� R/Û �̀s�t��� YUs���Ö�©�̀¦ 0AK� ��Ãº_� _�s�

�̂¦�̀¦��6 x��¦e������H&h�\��ÃÌîß��#�, Table-Layout Based Structure Analysis Algo-

rithm�̀¦ ��6 xô�Ç R/Û �̀s�t� ?/6 x\� K�{©����H %7�Û¼àÔ, s�p�t� 1px�̀¦ �̧¿º ×�æô?�)a _�s�

�̂¦ 5Åq_� ô�Ç !sq\� �í�<Êr�(��Ü¼�Ð+� "é¶���H YUs���Ö�©�̀¦ ëß�[þt�¦, ÂÒ��&h���� ���×þ� &ñ
�Ð\�¦

0Aô�Ç_�s��̂¦_�{9�ÂÒì�r�̀¦�����oÛ¼�ÐÆÒØ�¦���H~½ÓZO�(�̧Ãº���1px 2002), Layout-Forming

Tag Analysis Algorithmõ� Component Grouping Algorithm�̀¦ ��6 x�#� r�y��&h� ³ð

�&³�̀¦ ÅÒ�̧��¦ e����H I�Õª &ñ
�Ð\� @/ô�Ç ½̈�̧&h���� ì�r$3� x9� ?/6 x �̂¦2�¤ éß�0A_� ÆÒØ�¦�̀¦

Ãº'���#� ì�ro��)a �̂¦2�¤[þt_� ì�rÀÓü< F�½̈$í
 x9� �����oÛ¼ Òqt$í
 õ�&ñ
_� ~½ÓZO�(����Bņq 1px

2002), R/Û ë�H"f_� ë�H��\P�, ½̈�̧\� @/ô�Ç ��6 x��_� ����� t�d���̀¦ �©� ñ ìøÍ6£x&h�Ü¼�Ð ��

6 x�#� HTML_� q�½̈�̧&h� X<s�'�[þt�ÐÂÒ'� ¹ô�Çכ��9 &ñ
�Ð Óü�6£§�̀¦ ���×þ����H ~½ÓZO�(�©�

%ò
|	�, 2003), R/Û ë�H"f\�¦ ÂÓ(%7�Û¼àÔ Û¼àÔa�A, í�H"f�o�)a ÕªA�áÔ)�Ð ÆÒ�©��o��¦, X<s�'�

�̧4Sqõ� ���íß���\�¦ ]j/BN�#� HTML �̀s�t��ÐÂÒ'� &ñ
�Ð\�¦ ÆÒØ�¦���H ~½ÓZO�(&ñ
F�3lq 1px

2003), R/ÛÜ¼�ÐÂÒ'�Ä»6 xô�Ç &ñ
�Ð\�¦ÆÒØ�¦�l�0AK����%�o�éß�>�\�"f��H�����_�s��̂¦õ�

YUs���Ö�© _�s��̂¦�̀¦ ½̈Z>���¦, #�l�"f ½̈Z>�÷&t� ·ú§�Ér _�s��̂¦�Ér 5Åq$í
-°úכ éß�>�\�"f ½̈

ë�H&h�Ü¼�Ð ½̈ì�r� 9, ¢̧ô�Ç _�s��̂¦ d��Z>��̀¦ 0Aô�Ç 8>h ½©gË:�̀¦ &ñ
_��#� HTML ë�H"f�Ð

ÂÒ'� _�s��̂¦�̀¦ d��Z>����H ~½ÓZO�[þt�̀¦ ¶ú�(R�̂¦ Ãº e����.

�t�ëß� 0A ���½̈[þt�Ér �̧¿º WAP 1.X l�ìøÍõ� WML 1.X l�ìøÍÜ¼�Ð Ä»���\�"f �̧��

{9�çß� �BHJ$�ÞÔ ���8̈� ~½ÓZO�[þt�̀¦ ��ÀÒ�¦ e��Ü¼ 9, s��â
 ñ(2001)��H "é¶�:r �èÛ¼�� HTML ë�H

"f����m��� HTML%ò
�©�s� 9, ¢̧ô�Ç �̧�FK6 x(2002)õ� �̂�#3� ñ(2002), �̧Ãº���(2002),���

�Bņq(2002), �©�%ò
|	�(2003), &ñ
F�3lq(2003)_� ���½̈[þt�Ér R/Û ë�H"f &ñ
�Ð\�¦ Ä»t��l� 0AK�

�â
�Ð &ñ
�Ð�� �����oÛ¼ 1px ����� t�d��[þt�̀¦ 9 �¹כ��9, ¢̧ô�Ç R/Û ë�H"f ����̂�� ��m��� :£¤&ñ
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%ò
%i� éß�0A\�¦ @/�©�Ü¼�Ð ���'��÷&#Q, Ä»���õ� �̧��{9� �©�u�çß� {9��'a�)a ÚÔ��Äºfç
 ÂÓ t�"é¶õ�

�'aº���)a ���½̈�� p�f�̈���.

3. �¿����
 Ùoµ��dåÃ £o>».É

�̧��{9� �BHJ$�ÞÔ��H �̧��{9� éß�ú́�l�\�¦ s�6 x�#� Áº��� ���'��Å	�̀¦ ��6 x½+É M: ]j/BN ~ÃÎ

�̀¦ Ãº e����H &ñ
�Ð[þt�̀¦ ú́�ô�Ç��. éß�í�Hô�Ç %7�Û¼àÔ\�"f s�p�t�, 1lx%ò
�©�, >�e�� 1px Õª 7áxÀÓ

�� ���ª����.

1) �¿����
 Ùoµ��dåÃ �»jÅ]� '�×ÐÏ�

�̧��{9� �BHJ$�ÞÔ[þt�Ér 2�©� 1]X� 4)�½Ó_� �̧��{9� ���6 x ��ß¼\O� ���#Q\�¦ ��6 x�#� f��]X�

]j������H �BHJ$�ÞÔ $���� r�&h�_� �̧��{9� ��ß¼\O� ���#Q l�ìøÍ Òqt$í
 8̈��â
õ� Ä»��� ���'��Å	\�

"f s�p� "fq�Û¼÷&�¦ e����H �BHJ$�ÞÔ[þt�̀¦ z�́r�çß� r�&h�\�"f �̧��{9� �BHJ$�ÞÔ�Ð ���8̈��#�

Òqt$í
���H ~½Ód��Ü¼�Ð ß¼>� ì�rÀÓ½+É Ãº e����(�̧Ãº��� 1px 2002).

2) �¿����
 Ùoµ��dåÃ £o>».É '�×ß��

�BHJ$�ÞÔÒqt$í
���#Ql�ï�rÜ¼�ÐÄ»����BHJ$�ÞÔ\�¦ �̧��{9��BHJ$�ÞÔ�Ð���8̈����H���8̈�~½ÓZO�

�̀¦&ñ
o�������6£§õ�°ú s� 3��t��Ðì�rÀÓ½+ÉÃºe����HX<,�:r���½̈\�"f��Hy��y�� HTML\�"f

WML�Ð ���8̈����H ���8̈�l�\�¦ HTML2WML�Ð, Õªo��¦ HTML\�"f WML, cHTML,

mHTML, sHTML1pxÜ¼�Ð ���8̈����H ���8̈�l���H HTML2Multi-Languages, ¢̧��H "é¶�:r

ë�H"f�� XMLl�ìøÍ{9��â
Äº_����8̈�l���H XML/XHTML2Multi-Languages����H6 x#Q\�¦

��6 x�#� ³ð�&³ô�Ç��.
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(1) HTML2WML Converter(��
7� ��
 '�×ÐÏ�)

s���H HTML R/Û �̀s�t�\�¦ WML ë�H"f�Ð ���8̈����H ~½Ód��s���. ���8̈� õ�&ñ
�Ér R/Û ë�H

"f\�¦ �9�'�a�A�#� WML I�Õªü< HTML I�Õª��s�\� I�Õª B�iç
 ~½ÓZO��̀¦ &h�6 x� 9 ÅÒ

�Ð WAP >�s�àÔJ?s�\�"f s�ü< °ú �Ér l�0pxs� %�o�÷&�̧2�¤ ���H �©�6 x�o�)a ���8̈�l�[þts�

�&³F� ]j/BN÷&���� "fq�Û¼\�¦ ��¦ e����.

HTML �9�'�a�A l�ZO�_� ���½̈[þt�Ér �̂�8̈���H 1px (2000), ~ÃÌl��&³ 1px (2001), ���%ò
Ãº 1px

(2001), y©��â
6 x(2002)[þts� ���½̈\�"f ���'��÷&%3�Ü¼ 9, s� ~½Ód���̀¦ ½̈�&³ô�Ç HTML �9�'�

½̈�&³ ~½ÓZO� 7áxÀÓ[þt�Ér R/Û ë�H"f_� YUs���Ö�©õ� �BHJ$�ÞÔ\�¦ 1lxr� ���8̈�K� ÅÒ��H HTML Re-

formatting ~½ÓZO�, YUs���Ö�©�̀¦ ]jü@ô�Ç R/Û ë�H"f I�Õªëß� WML I�Õª�Ð ���8̈�K�ÅÒ��H Tag

Converting ~½ÓZO�, HTMLõ� WML I�Õª�� �D¥F�÷&#Q e����H ë�H"f\�"f WML ë�H"fëß��̀¦

¹1Ô��H Web Clipping ~½ÓZO� 1pxÜ¼�Ð &ñ
o�½+É Ãº e����.

Õª�Q�� s��Qô�Ç ~½Ód��[þt\�"f_� /BN:�x�)a &h��Ér WAP 1.Xü< WML 1.X l�ìøÍ_� �9�'�

a�A ~½Ód��s� 9 ÅÒ¹כ éß�&h��̀¦ &ñ
o����� WML �̧��{9� éß�ú́�l� ���6 xs� 9, �̀s�t� YUs���

Ö�© ½̈$í
 ���¹�èכ “DIV”\� @/ô�Ç �¦�9�� \O��¦, ���8̈�\� @/ô�Ç ���8̈� ½©gË:s� �×¼ �ïç̀
Ü¼

�Ð áÔ�ÐÕªÏþ� ÷&#Q e����. ¢̧ô�Ç %7�Û¼àÔ ���¹כ x9� ÆÒØ�¦\� �í&h��̀¦ ú́�ÆÒ�¦ e��#Q"f s�p�t�

���8̈� x9� ���8̈� r� "é¶�:r ë�H"f�� ����â
÷&#Q �<Hz�́H�dÜ¼�Ð+� l��:r&h���� ���8̈� l�ìøÍ�Ér ��º��¿��

t�ëß� ¢-a#4�ô�Ç &ñ
�Ð ���²ú�s� p�q����. ����"f R/Û $������_� _��̧�� ����â
÷&#Q Ãº���\O�s�

�¹rכ��9 ÷&��H ë�H]j&h��̀¦ µ1ÏÒqtr�v���H 4�¤ú̧���¦ l�0pxs� ú́§�Ér R/Û ë�H"f\�¦ %�o����H @/îß�

s� ]X�z�́���(T. Bickmore 1px 1999), (M. Hori 1px 2000), (�̂�8̈���H 1px 2000), (~ÃÌl��&³

1px 2001), (���%ò
Ãº 1px 2001).
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(2) HTML2Multi-Languages(��
7� �� '�×ÐÏ�)

HTML2WML ���8̈� ~½ÓZO�\� _�K�"f l��>r_� R/Û ë�H"f\�¦ �̧��{9� éß�ú́�_� ���6 x ���#Q

��� WML�Ð ���8̈��>� ÷&��� WML�̀¦ ��6 x���H éß�ú́�l�\�"fëß� Õª "fq�Û¼\�¦ s�6 x½+É

Ãº e������H éß�&h�s� e����. ����"f WML ���#Q s�ü@_� ���ª�ô�Ç �̧��{9� ���6 x ���#Q\�¦ 0A

K� HTML2Multi-Languages��H HTML�̀¦ ���ª�ô�Ç #��Q l�7áx_� �̧��{9� éß�ú́�l� ��ß¼

\O� ���#Q�Ð ���8̈����H ~½Ód��Ü¼�Ð+�, ���8̈���¦�� ���H ���_� R/Û ë�H"f\�¦ WML, ¢̧��H

mHTML, cHTML1px_� ���#Q�Ð ���8̈�ô�Ç��. s� ~½Ód��\�"f��H ×�æçß� Bj�����#Q l�ZO��̀¦ ��

6 x�#� "é¶�:r ë�H"f\�¦ 1lqwn�&h���� ×�æçß�éß�>��Ð ���8̈���¦, #�l�\� ���8̈���¦�� ���H éß�ú́�

l�_� :£¤$í
 x9� ���8̈� ½©gË:s� &ñ
_��)a XSL ë�H"f\�¦ &h�6 xr�&� "é¶���H ë�H"f\�¦ Òqt$í
ô�Ç��.

HTML2Multi-Languages��H y©�$í
��;(2000), î�r$í
{9� 1px (2002), �ª�"f��� 1px (2004),

�̧5px ñ 1px (2004)_� ���'�� ���½̈[þts� e��Ü¼ 9, s�[þt_� ���8̈� l�Õüt�Ér ×�æçß� +þAI�_� ��ß¼\O�

���#Q(Well-Formed HTML, XHTML, XML, etc.)�Ð R/Û ë�H"f\�¦ ���8̈�ô�Ç Êê ���8̈��)a ×�æ

çß�+þAI�_�ë�H"f\�¦I�Õª�9�'�a�A~½Ód��, ¢̧��H���8̈�½©gË:(y©��â
6 x, 2002)õ����×þ�&h�����©�u�

áÔ�Ð��{9� &ñ
�Ð(CC/PP : Composite Capability/Preference Profile)(CC/PP)\�¦ �í�<Ê

ô�Ç XSL ë�H"f\�¦ s�6 x�#� R/Û ë�H"f\�¦ õAô�Ç'¹כ �̧��{9� éß�ú́�l�_� ���6 x ��ß¼\O� ���#Q�Ð

���8̈���¦ e����. Õªo��¦ �BHJ$�ÞÔ ���8̈�_� ò́Ö�¦$í
 x9� 6£x²ú� 5Åq�̧\�¦ >h����l� 0AK� ×�æçß�

+þAI�_� ��ß¼\O� ���#Q�Ð ���8̈��)a ë�H"f\�¦ "f!Q ¢̧��H áÔ|ÃÌr� "f!Q, WAP >�s�àÔJ?s�\�

H�r��'ao���\�¦¿º#Q ¢̧���Éréß�ú́�l�_¹כ�'õAr�þj�íH�r��)aë�H"f\�¦��6 x��̧2�¤ô�Ç��.

�t�ëß����'�����½̈[þt�Érz�́]jR/Û��s�àÔ\���6 x÷&��HI�Õª[þt\�@/ô�Ç �̂>�&h�s��¦&ñ


|¾Ó&h���� ì�r$3�s� p�q�� 9(y©�$í
��; 1px 2000), ¢̧ô�Ç R/Û_� CGI x9� ASP, PHP, JSP �̀s�
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t�[þt\� @/ô�Ç �¦�9, R/Û �̀s�t� ?/_� ?/6 x ×�æ\�"f ìøÍ4�¤&h�Ü¼�Ð {9�§4�÷&��H ���½Ó[þt\� @/

ô�Ç ��1lx {9�§4� Bj&�m�7£§õ� ���ª�ô�Ç YO�w�p�n�#Q X<s�'�(SIS Color, VOD, Sound 1px)_�

���8̈� 1px_� ���½̈�� �a��(î(�̈½¹כr$í
{9� 1px 2002). :£¤y� R/Û ë�H"f\� ÆÒ�� &ñ
�Ð\�¦ l�{9�K�

�����H�ª�"f���1px (2004), �̧5px ñ1px (2004)_����½̈��H �̧��{9�éß�ú́�l�:£¤$í
\�þj&h��o

�)a +þAd��Ü¼�Ð ���8̈��Ér ��0px�t�ëß� þj&h��o�l� 0Aô�Ç Z>��̧_� ÆÒ�� &ñ
�Ð ¶ú�{9� r�çß�s� ¹כ

½̈÷&�¦ e����. Áº%Á	�Ð���̧ s��Qô�Ç ���8̈� ~½ÓZO�[þt�Ér &ñ
|¾Ó&h� $í
0px î̈
��ü< �8Ô�¦#Q ���ª�ô�Ç

éß�ú́�l��Ð_� ���8̈�Ü¼�Ð ���K� Áº��� ���'��Å	 "fq�Û¼\� @/ô�Ç l�ìøÍ l�Õüt ³ðï�r ]j&ñ
s� ¹כ��9

���(�ª�K�Õüt 1px 2004). ¢̧ô�Ç HTML2WML l�ìøÍõ� 1lx{9��>� WAP 1.Xü< WML 1.X

l�ìøÍ_� ���8̈�s���.

(3) XML/XHTML2Multi-Languages

XML l�ìøÍ_� "é¶�:r ë�H"f\�¦ ���8̈����H XML/XHTML2Multi-Languagesü< �'aº���)a

���'�� ���½̈�Ð��H �̂��â
�� 1px (2002)s� e��Ü¼ 9, �̧��{9� ���#Q �©� ñçß� ���8̈��Ér s�p� �̧��{9�

éß�ú́�l��Ð "fq�Û¼÷&�¦ e����H �BHJ$�ÞÔ\�¦ ¢̧ ���Ér �̧��{9� éß�ú́�l��Ð "fq�Û¼��¦�� ½+É M:

XSL�̀¦ &h�6 xr�&� �BHJ$�ÞÔ\�¦ ���8̈����H þjt�"é¶ 1px (2002)1px_� ���½̈�� e����.

�t�ëß� s�[þt�̧ HTMLtoMulti-Languagesü< °ú s� WAP 1.Xü< WML 1.X l�ìøÍs�

 9, éß�&h�Ü¼�Ð��H XML l�ìøÍs�l� M:ë�H\� �BHJ$�ÞÔ\�¦ $���� r�&h�\�"f Dh�Ð ���$í
K��� �

��H ë�H]jü< éß�ú́�l�Z>� ���8̈�s�l�\� éß�ú́�l�\� þj&h��o�l� 0Aô�Ç Z>��̧_� ÅÒ$3� ���$í
 r�çß�

_� ¹כ��9�����HX< e����.
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Table 4. Tag types and example of filtering process for HTML tags.

Tag Type Description & Example

valid
HTML Filter_� ���8̈� %�o��� ��0px� 9 éß�í�Hy� Tag Setëß��̀¦
s�6 xô�Ç ���8̈� Ãº'��, <br> → <br />, <b> → <b/>

validAttributes
HTML Filter_� ���8̈� %�o��� ��0px� 9 validü<��H ��ØÔ>�
HTML I�Õª ?/ÂÒ_� :£¤&ñ
 Attributes\�¦ �<Êa� ���8̈��<Ê
<a href=“x” target=“y”> → <a href=“x”>

validAttributesData

validAttributesü< ��ðøÍ��t��Ð HTML I�Õª ?/ÂÒ_�
Attribute\�¦ �<Êa� s�6 x�#� ���8̈��t�ëß� ���8̈��)a ���õ���
WML I�Õª�� ��m��¦ Content Data�Ð ��6 xH�d
<img src=“x” alt=“xxx”> → [IMG] - xxx

findEndtag

K�{©� HTML I�Õª\� @/K�"f��H Close Tag\�¦ ¹1Ô��"f
Tag Role\� K�{©����H Function Ãº'��
<script> xxx </script> → ���]j
<pre>xxx</pre> → xxx(content data)

discard ���8̈� %�o��� Ô�¦��0px�#� I�Õª ���]j

3) �¿����
 Ùoµ��dåÃ £o>».É TzÉÙ e��ä·

(1) !�
'aÿb�

�9�'�a�A�Ér �9�'�\�"f Ãº'��÷&��H y�� I�Õª\� @/ô�Ç ���8̈� %�o� ½©gË:�̀¦ "î
r�ô�Ç Rule

Set_� Tag Type&ñ
�Ð\�¦l�ìøÍÜ¼�Ðô�Ç HTMLI�Õª[þts����8̈�_�s��̂¦�̀¦s�6 x�#�I�Õª

���8̈�, ���]j, u�8̈�_� ���\O� õ�&ñ
�̀¦ ú́�ô�Ç��. {9�ìøÍ&h�Ü¼�Ð Rule Set�Ér X<s�'�Z�s�Û¼�Ð �'a

o��)a��. Table 4��H Tag Type x9� HTML I�Õª\� @/ô�Ç �9�'�a�A %�o� \Vs���(M. Metter

1px 2000), (y©��â
6 x, 2002).

I�Õª ���8̈��Ér {9�@/ {9� ���8̈�Ü¼�Ð �×¼ �ïç̀
 ¢̧��H SX��©�$í
�̀¦ 0AK� XSL ë�H"f\�¦ &h�6 x

�l��̧ ô�Ç��. Table 5��H I�Õª ���8̈�³ðs���(�̂�8̈���H 1px 2000).
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Table 5. Tag conversion table.

Delete(23)
applet, base, basefont, col, colgroup, dd, dt, font, form, frame,
frameset, iframe, li, link, map, noframes, noscript, object, param,
scaript, style, textarea, title

Replace(41)
address→ i, caption→ p, hr→ p, html→ wml, area→ (a,img) ins
→ u, label → b, center → (p, align=“center”), menu → fieldset,
cite → i, sub → small, code → pre, dl → p, th → (td, br)

Preserve
a, big, em, head, img, meta, option, pre, small, table, tr, b, br,
fieldset, i, input, optgroup, p, select, string, td, uu

Table 6. Modules of XHTML Basic.

Preserve
structure, text, hypertext, image, object, meta informa-
tion, link, base

Conversion or Delete
applet, presentation, edit, bi-directional text, frame,
iframe, scripting, stylesheet, html specific

Option forms, table

(2) �¿�å·Å]� e�ð5��+ @�Ü« £o>».É

Ø�¦§4� I�Õª |9�½+Ë�̀¦ XHTML �̧Ñýt�Ð ½̈$í
�#� ���8̈�ô�Ç��. XHTML �̧Ñýt�Ér q�5pwô�Ç

7áxÀÓ_� I�Õª[þt�̀¦ Óü�#Q Z�~�Ér I�Õª |9�½+Ë_� l��:r éß�0A�Ð XHTML family ë�H"f[þt�Ér �̧

Ñýt_� �̧½+Ë\� _�K� ���_� ��ß¼\O� ���#Q�Ð ½̈$í
½+É Ãº e��#Q"f, l��>r_� I�Õª ���8̈� r�

Û¼%7�[þt_� I�Õª 0AÅÒ ���8̈� ½©gË:õ� ²ú�o� I�Õª l�0pxZ>� �̧Ñýt l�ìøÍÜ¼�Ð ���8̈�ô�Ç��. s� ~½Ó

d���Ér HTML 4.1(XHTML 1.0)(HTML 4.1)_� �̧Ñýtõ� XHTML Basic_� �̧Ñýt�̀¦ s�6 x

ô�Ç �̧Ñýtçß�_� ���8̈�s���. XHTML BasicÜ¼�Ð_� ���8̈� �̧Ñýt�Ér Table 6�̀¦ l�ìøÍÜ¼�Ð ô�Ç

��(XHTML Basic), (Modularization of XHTML).

(3) Well-Formed HTML £¿ÐM� XML, XHTML e�ð5� 
ä»ë5Ñ ¥U>#a e�ð5�

���'�� ���½̈��� HTML2Multi-Languagesü< XML/XHTML2Multi-Languages[þts�

@/ÂÒì�r ��6 x���H ~½ÓZO�s� 9, s���H :£¤&ñ
 �̧��{9� éß�ú́�l�_� ��ß¼\O� ���#Q�Ð ���8̈��l�
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0A�<Ês� ��m��� {9�@/ ��_� ���8̈��̀¦ 3lq&h�Ü¼�Ð ½+É M: R/Û ë�H"f\�¦ ú̧� ½̈$í
�)a HTML(Well-

Formed HTML)s��� XML, ¢̧��H XHTML l�ìøÍ_� ×�æçß� éß�>� "é¶�:r �BHJ$�ÞÔ�Ð Òqt$í
ô�Ç

Êê XSL ë�H"f\�¦ &h�6 x�#� þj7áx "é¶���H �̧��{9� �BHJ$�ÞÔ\�¦ Òqt$í
�>� �)a��. ×�æçß�&h� ��

ß¼\O� ���#Q�Ð "é¶�:r ë�H"f\�¦ F�½̈$í
���H s�Ä»��H �Ð�� ���ª�ô�Ç �̧��{9� éß�ú́�l��Ð_� "fq�

Û¼\�¦ t��ª��l� 0A�<Ês�t�ëß�, s�[þt�Ér éß�ú́�l�\� 7áx5Åq&h���� ���8̈�s�l� M:ë�H\� :£¤Z>�y� &ñ


K���� ½©gË:õ� ³ðï�rs� \O���H z�́&ñ
s���.

¢̧ô�Ç l��� #Q�̧_�s���� l�ZO��̀¦ ��6 xô�Ç ÅÒ$3� r�Û¼%7�(M. Hori 1px 2000), (K. Nagao

1px 2001), �̀s�t� ë�s�̀¦ ½̈$í
�#� �'ad�� %ò
%i� éß�0A ���8̈�(5Åx1lxo� 1px 2002), ÆÒ�©��o ÂÓ\�¦

]j/BN�#�, R/Û ë�H"f\�¦ %7�Û¼àÔ Û¼àÔa�A ÂÓ, í�H"f �o�)a ÕªA�áÔ ÂÓ�Ð %�o����H ~½ÓZO�(&ñ
F�

3lq 1px 2003)[þts� e����. s� ~½Ód��[þt�Ér ��6 x�� ×�æd��_� �'ad�� %ò
%i� ÆÒØ�¦�Ð+�, ����̂ R/Û ë�H

"f\�¦ �̧��{9� éß�ú́�l�\�"f ÚÔ��Äºfç
 ½+É M: Ä»��� �BHJ$�ÞÔü<_� {9��'a�)a ÂÓ\�¦ ]j/BN�t� 3lw

���H éß�&h��̀¦ �������.

(4) ��æ«á�� ¥U>#a §� TÒ¼ - XHTML Basic

Áº��� ��ß¼\O� ���#Q\�"f HDML ���#Q��H �8 s��©� t�"é¶���H éß�ú́�l��� \O�#Q"f Ä»XO�

õ� {9��:r�Ér HDML�̀¦ t�"é¶�t� ·ú§��H WAP l�l�\�¦ ��6 x��¦ e���¦, p�²DGõ� H�������H

WMLõ� HDML�̀¦ t�"é¶���H éß�ú́�l�\�¦ ��6 x��¦ e����. Openwave��H HDML�̀¦ @/�̂

ô�Ç Dh�Ðî�r WML�̀¦ >hµ1Ï�%i��¦, Õª ���õ� XML, XHTML1pxs� HDML�̀¦ @/�̂½+É �¼Ü	כ

�Ð \V�©���¦ e����(H. M. Deitel 1px 2002).
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¢̧ô�Ç WAP ���%ò
\�"f��H WAP 1.X_� éß�&h���� ]jô�Ç�)a @/%i�;�¤õ� q����ø@$í
�̀¦ �Ð¢-a

�#� 2001�̧� WAP 2.0s� Dh\�v>� µ1Ï³ð�%i�Ü¼ 9, s�\� ú́�2X W3Cü< {9��:r_� NTT-

DoCoMo��H ��ß¼\O� ���#Q�Ð XHTML Basic�̀¦ G�×þ��l�\� s�ØÔ!3�Ü¼ 9, ²DG?/_� s�1lx

:�x���_� ³ðï�r e�¦Ï?@;�§Ü¼�ÐWIPI(Wireless Internet Platform For Intero-perability)(���

r�Äº 1px 2003)�� G�×þ�÷&>� ÷&��� XHTML�̀¦ ��6 x�#� Ä»·Áº��� ���'��Å	_� :�x½+Ë "fq�

Û¼�� ��0px�>� ÷&��HX<(þjÄº%ò
 1px 2003), s��Qô�Ç Áº��� ���'��Å	 l�Õüt\�"f �BHJ$�ÞÔ Òqt$í


���#Q_�âì2£§�ÉrWAP 2.0l�ìøÍ\�"f>hµ1Ï÷&��HÁº�����ß¼\O����#Q[þts�@/ÂÒì�r XHTML

Basic ���#Qe���̀¦ _�p���¦ e����(Zionwap).

4. ®̧�Áo> ¥o>Ä©�+ ³À»ÈÐ

���Õütô�Ç ��ü< °ú s� Áº��� ���'��Å	, R/Û ë�H"f ½̈�̧ ì�r$3�, Ä»��� �BHJ$�ÞÔ\�¦ �̧��{9� �BH

J$�ÞÔ�Ð_� ���8̈�, �BHJ$�ÞÔ Òqt$í
 ���#Qü< �'aº���)a ���'�����½̈[þt�̀¦ ¶ú�(R�Ð��¤��. �BHJ$�ÞÔ ���

8̈��Ér �̧��{9� éß�ú́�l�ü< �'a>��)a �̧��{9� ���#Q\� ���� HTML2WML, HTML2Multi-

Languages, Õªo��¦ XML/XHTML2Multi-Languages�Ð ½̈ì�r�%i���. ¢̧ô�Ç ���8̈� l�Õüt

�Ð��H Rule Setõ� I�Õª ���8̈�³ð\�¦ �ÃÐ�¦�#� {9�@/ {9� I�Õª éß�0A�Ð ���8̈��̀¦ Ãº'�����H

HTML �9�'�a�A l�ZO�, ¢̧��H XHTML �̧Ñýt�o l�ZO��̀¦ ¶ú�(R�Ð��¤��.

HTML2WML�Ð_� �BHJ$�ÞÔ ���8̈�_� �©�&h��Ér ���8̈� õ�&ñ
s� éß�í�H�����HX< e����. �t�

ëß� éß�&h��Ér WAP >�s�àÔJ?s�\�>� �9�'�a�A ÂÒ{���̀¦ ÅÒ 9 WML6 x éß�ú́�l�ëß� s�6 x½+É Ãº

e��Ü¼ 9, ìøÍ��� HTML2Multi-Languages�Ð_� �BHJ$�ÞÔ ���8̈�_� �©�&h��Ér ���ª�ô�Ç éß�ú́�l��Ð

_� �BHJ$�ÞÔ ���8̈�s� s�ÀÒ#Qt�t�ëß� éß�&h��Ér éß�ú́�l�\� 7áx5Åq&h�s�l� M:ë�H\� I�Õª ���8̈�_�
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Table 7. Summary of related researches.

½̈ì�r 7áxÀÓ �©�&h� éß�&h�

½̈�̧

ì�r$3�

%ò
�©�, :£¤fç

%ò
%i�

- %ò
�©� &ñ
�Ð ÆÒØ�¦ ��0px - ÕªA�i�� l�ìøÍ
- ��6 x��Z>� "fq�Û¼ l�0px - Annotation ÆÒ�� ¶ú�{9�

�BHJ$�ÞÔ

���8̈� HTML2WML - ���8̈�õ�&ñ
 éß�í�H

- WML éß�ú́�l��Ðëß� "fq�Û¼
- I�Õª ���8̈�_� SX��©�$í
 ���#�
- �9�'�a�A (¼×�QK!̧�)¹כ��9
- �×¼ �ïç̀


HTML2Multi-
Languages

- ���ª�ô�Ç éß�ú́�l��Ð
"fq�Û¼

- XSL ÆÒ�� ���\O� ¹כ��9
- I�Õª ���8̈�_� SX��©�$í
 ���#�
- �9�'�a�A (¼×�QK!̧�)¹כ��9
- �×¼ �ïç̀


XHTML l�ìøÍ -SX��©�$í
x9�l�0pxZ>����8̈� - �̧��H �̧Ñýt �¦�9ô�Ç ���\O�
/BN :�x - ÚÔ��Äºfç
 ÂÓ p�f�̈

�̧��{9�

���#Q

XHTML
Basic

- HTML Family
- Ä»���õ� �̧��{9� :�x½+Ë

SX��©�$í
 ���#� x9� XSLõ� °ú �Ér ���8̈� ½©gË:s� �̧��{9� éß�ú́�l�Z>��Ð ���$í
K������H ÆÒ�� ���

\O�s��9¹כ����. ¢̧ô�Ç/BN:�x&h�Ü¼�ÐWAP 1.Xü<WML 1.Xl�ìøÍõ�Ä»���õ� �̧��{9�çß�{9�

�'a�)a ÚÔ��Äºfç
 ÂÓ t�"é¶s� p�f�̈���. Table 7�Ér �'aº�� ���½̈[þt_� .���¹���sכ

¢̧ô�Ç �̧��{9� ���#Q 8£¤���\�"f��H s�p� �̧��{9� "fq�Û¼ 8̈��â
Ü¼�Ð WAP 2.0s� ]jîß�÷&

%3��¦, Õªo��¦ WAP 2.0\�"f �̧��{9� :�x½+Ë ��ß¼\O� ���#Q�Ð+���H XHTML Basics� G�6 x

÷&#Q"f �¾ÓÊê �̧��{9� ���'��Å	 8̈��â
�̀¦ s�=åJ#Q°ú� ���}©�s���. s���H l��>r_� ���ª�ô�Ç �̧��{9�

��ß¼\O� ���#Q\�¦ ��6 xô�Ç �BHJ$�ÞÔ Òqt$í
�̀¦ XHTML x9� XHTML Basic l�ìøÍ Òqt$í
Ü¼�Ð ���

8̈��̀¦ ú́�� 9 Ä»���õ� �̧��{9� ���'��Å	 "fq�Û¼_� :�x½+Ë�̀¦ _�p���¦ e����.

����"f �:r ���½̈\�"f��H �'aº�� ���½̈_� éß�&h� ×�æ �BHJ$�ÞÔ ���8̈�_� SX��©�$í
õ� s�d��$í
�̀¦

Z�}s��¦, ¢̧ô�Ç Ä»·Áº��� çß� ÚÔ��Äºfç
 ÂÓ\�¦ {9��'a÷&>� Ä»t�����"f WAP 2.0_� XHTML

Basic l�ìøÍÜ¼�Ð Ä»��� �BHJ$�ÞÔ\�¦ �̧��{9� �BHJ$�ÞÔ�Ð ���8̈����H ~½ÓZO��̀¦ ]jîß��%i���.
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III. �	ø %K�"� Ä©�¿ &P��7�

1. �	ø %K�"� Ä©�¿ &P��7�

1) 5�³À

���'��Å	\�"f ×�æ¹כô�Ç "fq�Û¼ 0Au�\�¦ 	�t���¦ e����H R/Û "fq�Û¼ &ñ
�Ð �èÛ¼��� R/Û ë�H

"f��H s�\�¦ ���$í
���H HTML ���#Q_� /'î�r :£¤fç
Ü¼�Ð ���K� ���ª�ô�Ç ì�r��_� ���ª�ô�Ç R/Û

$������\�_�K�Òqt$í
÷&�¦e��Ü¼ 9,l�Õüt(Description)���#Q����H:£¤fç
Ü¼�Ð³ð�&³\�ëß�×�æ

&h��̀¦ ¿º�¦ e��#Q"f 1lx{9�ô�Ç ?/6 x{9�t����̧ R/Û ë�H"f_� �èÛ¼ �ï×¼��H "f�Ð �©�s�ô�Ç ���õ�\�¦

±ú¢�¦ e����. 7£¤ ³ð�&³õ� ?/ÂÒ ½̈�̧�� �©�s��#� áÔ�Ð[j"f�� %�o��l�\� #Q�9Ö�¦ ÷�rëß�s�

��m��� "é¶���H &ñ
�Ð\�¦ ÆÒØ�¦���H �	כ ¢̧ô�Ç #Q§>�>� ��¦ e����. Õª�QÙ¼�Ð s��Qô�Ç q�½̈

�̧&h� ë�H]j&h��̀¦ K�����l� 0AK� R/Û ë�H"f\�¦ ½̈�̧&h�Ü¼�Ð ì�r$3����H ��s	כ ¹כ��9���.

¢̧ô�Ç �̧��{9� "fq�Û¼\�"f, �&³F� @/ÂÒì�r_� R/Û �BHJ$�ÞÔ ���8̈��Ér 8̈��â
\� ���� �BHJ$�ÞÔ

���8̈� �̧Ñýt�̀¦WAP >�s�àÔJ?s� ¢̧��H "f!Q\�"f ]j/BN�#� ���8̈� l�0px�̀¦ Ãº'����¦ e��Ü¼

 9 ���8̈� �̧Ñýt {9��©�\�"f��H Áº��î�r R/Û ë�H"f ���8̈� õ�&ñ
\�"f ú́§�Ér �̧!QK�×¼\�¦ °ú��¦ e��

��. Õª�QÙ¼�Ð s�\�¦ K�����l� 0Aô�Ç ~½ÓZO��Ér ��/åL&h�s���� éß�í�H����� �â
|¾Ó�o �)a R/Û ë�H

"f\�¦ �Å���~ÃÎ�̀¦ Ãº e��Ü¼��� �BHJ$�ÞÔ ���8̈� �̧Ñýt {9��©�\�"f��H Õª ëß��pu �BHJ$�ÞÔ ���8̈� �è¹כ

r�çß��̀¦ ×�¦{9� Ãº e��>� �)a��(þj�Ér&ñ
 1px 2001).
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����"f 3�©��Ér R/Û ë�H"f_� q�½̈�̧&h� ë�H]j&h��̀¦ K��������"f ���8̈� �̧Ñýts� �Å���~ÃÎ�̀¦

R/Û ë�H"f\�¦ éß�í�H�o÷&�¦ �â
|¾Ó�o�)a R/Û ë�H"f�Ð Òqt$í
�l� 0Aô�Ç R/Û ë�H"f ½̈�̧ ì�r$3� ~½ÓZO�

�̀¦ ]jîß��%i���. ]jîß��)a ~½ÓZO��Ér 4�©�\�"f ]jîß����H �BHJ$�ÞÔ ���8̈� l�ZO�_� ���%�o� l�0px

\� K�{©�÷& 9, ����"f �BHJ$�ÞÔ ���8̈� �̧Ñýt_� {9�§4� X<s�'��� �)a��. �:r ���½̈_� �̧��{9�6 x

�BHJ$�ÞÔ Òqt$í
�̀¦ 0Aô�Ç R/Û ë�H"f ½̈�̧ ì�r$3�õ� ���8̈��Ér ��A�_� B�iç
 �<ÊÃº�Ð &ñ
_��)a��.

y = XTST (x) (1)

d�� (1)�Ér �:r ���½̈_� �BHJ$�ÞÔ ���8̈��̀¦ ����?/ 9 &ñ
o����� ��6£§õ� °ú ��.

• XTST��H éß�{9� _�s��̂¦ l�ìøÍ XSL Template

• &ñ
_�%i� x = {HTML tag lists}

• u�%i� y = {XHTML Basic modules}

ìøÍ��� ���8̈� r� HTML ½̈$í
 �\¹�èכ @/6£x÷&��H "é¶�è�� u�%i�\� �>rF��t� ·ú§��"f

HTML ½̈$í
 ¦�\¹�èכ ���]j���H �â
Äº�� e��6£§Ü¼�Ð u�%i�_� ½̈$í
 �\¹�èכ s�ü< �'aº���)a "é¶

�è “φ” �� ÆÒ���)a��. Õªo��¦ d�� (1)_� &ñ
_�%i� x��H ��A�\� &ñ
_��)a d�� (2)ü< (3)\� _�

K� ���%�o��)a ���õ�s���.

x′ = TIDY (html) (2)

x = STETS(x′) (3)

d�� (2)ü< (3)�Ér �:r ���½̈_� R/Û ë�H"f ½̈�̧ ì�r$3��̀¦ ����?/ 9 &ñ
o����� ��6£§õ� °ú ��.

• TIDY��H HTML�̀¦ XHTML�Ð ���8̈����H õ�&ñ


• STETS��H I�Õª í�H"f\� _�ô�Ç éß�{9� _�s��̂¦ ÆÒØ�¦���H õ�&ñ
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Table 8. Ratio of tags for main page layout of web sites.

�'aº�� ¹�èכ TABLE DIV LAYER FRAME

�� 6 x Ò�¦
78.8%

0% 21.2%
95.2% 4.8%

@/�©� ��s�àÔ

(104>h)

&ñ
�Ð ���Ò�o x9� ]j/BN(13), �§¹¢¤(19), %ò
�o(5), ���ë�H(11), 6£§���(9),
~½Ó5Åx(4), #�'��(6), �<ÆÕüt(1), ±ú�}�(2), �§:�x(3), ÂÒ1lxíß�(2),
�̧"f�'a(6), �:r����� "f&h�(3), >�e��(4), YU�íÞÔ(1), î�r[j(2),
�'a/BN"f(1), �í»1Ï &ñ
�Ð(1),®éiç
]�t(2), |	�y©�(3), �̧��{9�(6)

2) �	ø %K�"� Ä©�¿ &P��7�

�â
|¾Ó�o�)a éß�{9� _�s��̂¦ ½̈�̧�Ð R/Û ë�H"f\�¦ ÆÒØ�¦K� ?/l� 0A�#� �:r ���½̈\�"f��H ô�Ç

²DG ���'��Å	 &ñ
�ÐG'p'�(2003)_� �̧��{9� "fq�Û¼ s�6 x :�x>� ×�æ �&³F� &ñ
�Ð ���Ò�oõ� &ñ
�Ð

x9� YO�w�p�n�#Q ]j/BN ��s�àÔ\�¦ @/�©�Ü¼�Ð �íl��o��� �̀s�t� YUs���Ö�©�̀¦ 0AK� ��6 x÷&

�¦ e����H “TABLE”, “DIV”, “LAYER”, “FRAME” I�Õª\�¦ l�ìøÍÜ¼�Ð Table 8õ� °ú s�

Õª ��6 xÒ�¦�̀¦ ì�r$3��%i���.

ì�r$3� ���õ� R/Û �̀s�t� YUs���Ö�©�̀¦ 0AK� ���©� ú́§s� ��6 x÷&�¦ e����H ¹�è��Hכ “TA-

BLE”õ� “DIV” I�Õª�� 78.8%, Õªo��¦ “FRAME”�̀¦ ��6 xô�Ç �â
Äº�� 21.2%�Ð ����

z�¤��. ¢̧ô�Ç “TABLE”õ� “DIV”\�¦ ��6 xô�Ç �â
Äº 95.2%�� “TABLE”�̀¦ ��6 x��¦ e��%3�

Ü¼ 9, 4.8%��H “DIV”_� “position:absolute”\�¦ ��6 xô�Ç �â
Äº�Ð R/Û �̀s�t�?/_� �ï×¼_�

í�H"fü< �©��'a\O�s� Õª 0Au�\�¦ ���&ñ
½+É Ãº e��6£§�̀¦ �����·p��. ¢̧ô�Ç “position:absolute”\�¦

��6 x�t� ·ú§�Ér “DIV” �'aº�� ¹�è��Hכ ���_� �7Ho�&h� éß�0As�Ù¼�Ð s���H “TABLE” ��6 x

Ò�¦\� �í�<Ê÷&%3���. ����"f R/Û ë�H"f��H “TABLE”, “DIV”, “FRAME” �'aº�� ¦�\¹�èכ R/Û

ë�H"f �ï×¼ í�H"f\� ���� &h�]X��>� F�½̈$í
���� éß�{9� _�s��̂¦[þt�Ð ÆÒØ�¦½+É Ãº e����.
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Top-Down / Left-Right

Fig. 9 Proposed concept of browsing view.

2. V�ò5Ñ�ÐM� �	ø %K�"� Ä©�¿ &P��7� '�×ß��

1) V�ò5Ñ�ÐM� í5���
 Ycl�¡�· e�ð5��+ Ä©�¿5�³À

R/Û ë�H"f_� �̀s�t� YUs���Ö�© ½̈�̧��H Óüto�&h�·�7Ho�&h���� HTML I�Õª �ï×¼ âì2£§\�

_�K� éß�{9� _�s��̂¦ l�ìøÍ ½̈�̧�Ð ì�r$3�K� èq Ãº e����. HTML(HTML 4.0) Û¼&7�\� _�

���� “TABLE” I�Õª��H R/Û ë�H"f ���$í
 r� l�Õüt÷&��H 0Au��� �̀s�t�?/_� 0Au���� Óüto�

&h���� :£¤$í
�̀¦ ��t� 9 “DIV”ü< “LAYER”õ� °ú �Ér I�Õª��H ýa³ð °ú̀�כ¦ ��|9� Ãº e����H �7H

o�&h� :£¤$í
Ü¼�Ð �̀s�t�?/_� 0Au���H ýa³ð °úכ ¢̧��H l�Õüt÷&��H 0Au��� |̈c Ãº e����. ¢̧ô�Ç

Frame�Ér �í�<Ê÷&��H &ñ
�Ð�� ���_� URL(Uniform Resource Locator) &ñ
�Ð\�¦ ��t����

"f R/Û ÚÔ��Äº$�_� �o����̀¦ ì�r½+Ér�v���H l�0px�̀¦ ]j/BNô�Ç��. ����"f s��Qô�Ç ¹�è[þt�Ðכ ½̈

$í
�)aR/Ûë�H"f\�¦�:r���½̈\�"f]jîß����Héß�{9�_�s��̂¦ÆÒØ�¦~½Ód��Ü¼�ÐÕª�ï×¼\�¦í�H"f@/

�Ðì�r$3��#��â
|¾Ó�or�v���� �̧��{9� ÚÔ��Äºfç
s���0px� 9, :£¤y�WAP 2.0_� XHTML

Basic ���#Q_� ë�HZO�\� ï�r���H ×�æô?÷&t� ·ú§��H éß�{9� _�s��̂¦ l�ìøÍ_� ×�æçß� éß�>� �BHJ$�ÞÔ

�� �)a��. ]jîß����H éß�{9� _�s��̂¦ ÆÒØ�¦�Ér Êëo�Û¼hË: ~½Ód��\� _�K� R/Û �̀s�t� ?/_� �BHJ$�

ÞÔ\�¦ �í�<Ê��¦ e����H _�s��̂¦ ¢̧��H �BHJ$�ÞÔ �̂¦2�¤[þt�̀¦ ×�æô?÷&t� ·ú§�Ér éß�{9� _�s��̂¦[þt�Ð

ÆÒØ�¦���H ~½Ód��s���.
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Fig. 10 Example view web document.

���²DGéß�{9�_�s��̂¦[þt�ÐF�½̈$í
�)aR/Ûë�H"f\�¦ �̧��{9�ÚÔ��Äº$�\�"fÚÔ��Äºfç
r�Õª

l��:r "é¶o��� Fig. 9ü< °ú s� R/Û �̀s�t�_� 0A\�"f ��A��Ð, Õªo��¦ ¢,aAá¤\�"f �̧�ÉrAá¤Ü¼

�Ð ÚÔ��Äºfç
s� ÷&�̧2�¤ �#� Ä»��� 8̈��â
_� ÚÔ��Äºfç
 ÂÓ í�H"f\�¦ �̧��{9�\�"f�̧ Êëo�Û¼

hË:�>� {9��'a÷&�̧2�¤ ½+É Ãº e����. s���H R/Û ë�H"f �èÛ¼ �ï×¼_� âì2£§\� ���� “TABLE”,

“DIV”, “LAYER” I�Õª\�¦ ëß�±ú� M:���� Õª s���� �̂¦2�¤��t�\�¦ ���_� _�s��̂¦�Ð ÆÒØ�¦

�<ÊÜ¼�Ð+� ��0px���. 7£¤ ]jîß��)a ~½Ód���Ér R/Û ë�H"f?/_� ���ª�ô�Ç YUs���Ö�©�̀¦ 0Aô�Ç ×�æô?�)a

_�s��̂¦ ?/_� _�s��̂¦[þt�̧ éß�{9� _�s��̂¦[þt_� |9�½+ËÜ¼�Ð ½̈$í
½+É Ãº e��Ü¼ 9, ¢̧ô�Ç _�s��̂¦

�̀¦ ��6 x�t� ·ú§�¦ ³ð�&³�)a �BHJ$�ÞÔ �̂¦2�¤[þt��t��̧ ���_� éß�{9� _�s��̂¦�Ð ½̈$í
½+É Ãº e��

>� �)a��.

¢̧ô�ÇBj��� �̀s�t�[þt×�æ\�"fáÔYUe�� ½̈�̧\�¦��6 x���H�â
Äº��HZ>��̧_�éß�{9�_�s��̂¦
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�ÐF�½̈$í
�t�·ú§�¦ 4�©�_��BHJ$�ÞÔ���8̈�l�ZO�\�"fáÔYUe��_� “SRC”5Åq$í
õ� “NAME”

5Åq$í
 °ú̀�כ¦ �ÃÐ�¦�#� a�Aß¼�Ð ½̈$í
�)a �7Ho�&h� �̀s�t�\�¦ ½̈$í
��̧2�¤ ���� 4�¤ú̧�ô�Ç �̀s�

t� YUs���Ö�©�̀¦ �â
|¾Ó�o�)a éß�{9� _�s��̂¦ l�ìøÍÜ¼�Ð éß�í�H�o r�~�́ Ãº e����. Fig. 10�Ér �:r

���½̈\�"f ÆÒØ�¦��¦�� ���H R/Û ë�H"f_� \Vs� 9 Ð-×��H �̀s�t� YUs���Ö�© _�s��̂¦s��¦,

`-n��H ÆÒØ�¦��¦�� ���H éß�0A _�s��̂¦[þts���.

2) V�ò5Ñ�ÐM� �	ø %K�"� Ä©�¿ &P��7� '�×ÐÏ��+ *�×�\�

q�½̈�̧&h���� R/Û ë�H"f\�¦ ]jîß����H R/Û ë�H"f ½̈�̧ ~½Ód��\� _�K� ½̈�̧&h�Ü¼�Ð ì�r$3��

>� ÷&��� R/Û ë�H"f�� XML l�ìøÍÜ¼�Ð ���8̈�s� H�dÜ¼�Ð, ��6£§õ� °ú s� XMLs� ��t���H �©�

&h��̀¦ Õª@/�Ð °ú���H��.

'Í	P:, R/Û ë�H"f��H ���ª�ô�Ç áÔo�H$�_�s�����̀¦ 0AK� R/Û �̀s�t�?/_� �̀s�t� YUs���Ö�©

�̀¦ ��6 xô�Ç��. f��]X�&h���� &ñ
�Ð\�¦ ]j/BN�l��Ð����H �o��� áÔo�H$�_�s���� 3lq&h�s� y©����.

R/Û ë�H"f ½̈�̧ ì�r$3��̀¦ Ãº'������ R/Û ë�H"f?/_� YUs���Ö�© _�s��̂¦[þt�̀¦ ]j���#� f��]X�&h�

��� &ñ
�Ð ]X���H�̀¦ ]j/BN�>� �)a��.

ÑütP:, �¾ÓÊê �̧��{9� �BHJ$�ÞÔ6 x ���#Q��� XHTML Basic_� p� t�"é¶ �_¹�èכ ë�H]j&h��̀¦

]j��ô�Ç��. XHTML Basic\�"f��H ×�æô? _�s��̂¦�̀¦ t�"é¶�t� ·ú§6£§Ü¼�Ð, R/Û ë�H"f ½̈�̧

ì�r$3��̀¦ Ãº'������, �BHJ$�ÞÔ_� �=/BG \O�s� ×�æô? _�s��̂¦[þt_� ë�H"f\�"f éß�{9� _�s��̂¦[þt_�

|9�½+ËÜ¼�Ð ½̈$í
�)a R/Û ë�H"f�� �)a��.

!Ó	P:, �̀s�t� YUs���Ö�©, ×�æô? _�s��̂¦[þt_� ]j���Ð F� Òqt$í
�)a R/Û ë�H"f��H �̧��{9�6 x

n���s�Û¼\� &h�6 x½+É Ãº e����H �â
|¾Ó�o�)a ë�H"f�� ÷& 9, s���H TV, Car Navigation �©�u�

\�"f ò́Ö�¦&h�Ü¼�Ð ÚÔ��Äºfç
 x9� F���6 x �)a��.

�Å	P:, ���ª�ô�Ç éß�ú́�l��Ð_� �íÐ�	 ���8̈��̀¦ ]j/BN���H XSLT %7�e�¦aÅ@ &h�6 x r� s�×�æ ½̈
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�̧ %7�e�¦aÅ@ ��6 x�̀¦ þj�è�oô�Ç��. 7£¤ :£¤&ñ
 J����_� ¦�\¹�èכ ���Ò�o½+É M:ìøÍ4�¤&h���� XPATH

���Ò�od���̀¦ éß�í�H�o r������.

=åQÜ¼�Ð �̧��{9� �BHJ$�ÞÔ Òqt$í
 r� éß�ú́�l�\� f��]X�&h���� �BHJ$�ÞÔ Òqt$í
 ���#Q\�¦ ��6 x�

t�·ú§�¦�â
|¾Ó�o�)aR/Ûë�H"f\�¦s�6 x�#� XHTML Basic�̀¦t�"é¶�t�·ú§��H �̧��{9��BHJ$�

ÞÔ�Ð_� F�Òqt$í
s� ��0px���.

3) V�ò5Ñ '�×ÐÏ��+ Ä©�¿ &P��7� 6�£� 

R/Û ë�H"f_� ]j����Ér 3�©� 1]X�\�"f l�Õütô�Ç ��ü< °ú s� HTML ���#Q\�¦ e��jËµÜ¼�Ð+� @/

ÂÒì�r�7Ho�&h�âì2£§\O�s�l�Õüt(Description)&h�Ü¼�Ð³ð�&³��¦�����H?/6 x[þt�̀¦{���¦e��

��. s��Qô�Ç �̀s�t� ���$í
_� Z>� #Q�9¹¡§ \O���H ���½Ó�Ér �&³F� Ä»��� ���'��Å	_� R/Û &ñ
�Ð\�¦ �̧

��{9�\�"f ½̈��¦�� ½+É M: ���8̈� õ�&ñ
�̀¦ ̈½¹כ����� ¢̧ô�Ç �̧��{9�\�"f_� ÚÔ��Äºfç
�̀¦

#Q§>�>� ��¦ e����HX<, s���H ·ú¡�©�\�"f ¶ú�(R�:r ��ü< °ú s� �̧��{9� 8̈��â
\�"f Ä»���6 xÜ¼�Ð

���$í
�)a �BHJ$�ÞÔ\�¦ F���6 x��¦�� �l� M:ë�Hs���. ����"f �:r ���½̈\�"f ]jîß����H ½̈�̧

ì�r$3� ?/6 x�Ér Ä»����Ð�� \P����ô�Ç �̧��{9� 8̈��â
Ü¼�Ð Ä»��� �BHJ$�ÞÔ\�¦ "fq�Û¼�l� 0AK�"f

�̧��{9� 8̈��â
 ¢̧��H ÚÔ��Äº$�\�"f��H ¹כ��9 \O����� t�"é¶÷&t� ·ú§��H Ä»��� �BHJ$�ÞÔ_� �'aº��

¦¹�è[þt�̀כ %7�Û¼àÔ l�ìøÍÜ¼�Ð ]j����¦ éß�í�H�o r������. Õª!3�Ü¼�Ð+� ���8̈� �̧Ñýts� °ú���H

�̧!QK�×¼\�¦ y���èr�v��¦ Ä»���õ� �̧��{9�_� ÚÔ��Äºfç
 ÂÓ_� {9��'a$í
�̀¦ t�"é¶�>� �)a��.

%�o� ?/6 x[þt�Ér ë�HZO�&h�Ü¼�Ð ½©gË:s� t�&�t�t� ·ú§�Ér I�Õª[þt_� ��6 x�̀¦ ½©gË:�o�>� ÷&

�¦ 1lx&h���� ¹�è(Û¼ß¼wn�àÔכ x9� Û¼��{9�, s��$�àÔ)ü< s�p�t�, Õªo��¦ Ô�¦�9¹כ�ô�Ç I�Õª ¹�èכ

[þt�̀¦ ]j��� 9, I�Õª ��6 x 0Au��� ���ª�ô�Ç �_¹�è[þt(FORM)כ ��6 x 0Au�\�¦ "î
r��o r�

v��¦ �o��� áÔo�H$�_�s����6 x ×�æô? _�s��̂¦[þt�̀¦ éß�{9� _�s��̂¦�o �>��)a��. Table 9��H ]j

îß����H R/Û ë�H"f ½̈�̧ ì�r$3�_� ì�r$3� ?/6 xs� 9, Fig. 11, Fig. 12, Fig. 13, Fig. 14��H �̧
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Table 9. Proposed web document structure analysis.

I ½©gË:s� t�&�t�t� ·ú§��H I�Õª[þt_� ½©gË:�o
- &ñ
+þA�o÷&t� ·ú§�Ér R/Û ë�H"f_� XML�o(XHTML)
- ��1lx�o Ú�¦��� TIDY\�¦ s�6 x�#� HTML ë�H"f\�¦ XHTML ë�H"f�Ð ���8̈�

I I�Õª_� 7áxÀÓ ì�r$3� x9� ½̈ì�r(�Ð	�H�o)�̀¦ :�xô�Ç Ô�¦�9¹כ� ¹�èכ ]j�� x9� "î
r��o
- I�Õª éß�#Q_� 7áxÀÓ ½̈ì�r x9� ì�ro�
- 1lx&h���� ¹�èכ x9� Ô�¦�9¹כ� ¹�èכ ]j��
- “<FORM>” I�Õª ¦�\¹�èכ _�s��̂¦�Ð F�½̈$í
("î
r��o)

I �o��� áÔo�H$�_�s����6 x ×�æô? _�s��̂¦ éß�{9��o(R/Û ë�H"f ½̈�̧ ì�r$3�)
- �̀s�t� YUs���Ö�©õ� ×�æô? _�s��̂¦[þt�̀¦ éß�{9� _�s��̂¦[þt�Ð ÆÒØ�¦
- éß�{9� _�s��̂¦ l�ìøÍÜ¼�Ð “DIV”, “LAYER” ¦¹�è[þt�̀כ %�o�
- _�s��̂¦�̀¦ ��6 x�t� ·ú§�Ér �BHJ$�ÞÔ �̂¦2�¤[þt�̀¦ éß�{9� _�s��̂¦�ÐF�½̈$í


Fig. 11 Example page with plenty image and page layout.

��{9�\�"f ÚÔ��Äºfç
�l� #Q�9î�r Ä»��� �BHJ$�ÞÔ \Vs���.

3. V�ò5ÑÛÖS Ä©�¿ &P��7��+ TzÉÙ %�h� '�×ß��

�:r ���½̈_� ½̈�̧ ì�r$3� ���õ���H HTML_� XML 6£x6 x��� XHTML ë�H"f�� ÷& 9, s���H

Fig. 12 Example page with dynamic script.
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Fig. 13 Mistaken in tag usage.

Fig. 14 Corrected tag usage by removal of unnecessary tag in Fig. 13.

�̧��{9� Êë@/�:r s�ü@_� ���'��Å	s� ��0pxô�Ç TV, Car Navigation �©�q� 1pxÜ¼�Ð�̧ "fq�Û¼

�� ��0px���. ���$� ]jîß��)a ½̈�̧ ì�r$3� ~½ÓZO��Ér ì�r$3���¦�� ���H R/Û ë�H"f�� q� &ñ
+þA�o

x9�q� ½̈�̧�o�Ð���K�½©gË:s�t�&�t�t�·ú§�Ér���ª�ô�Ç �̧ÀÓ[þt�̀¦ë�H"f?/\��í�<Ê��¦e��

Ü¼Ù¼�Ð s��Qô�Ç �̧ÀÓ[þt�̀¦ Ãº&ñ
r������. s���H R/Û ë�H"f\�¦ XML 6£x6 xs� ÷&��H XHTML�Ð

��1lx ���8̈�r�v���H TIDY(Dave Raggett)�̀¦ s�6 x�#� Well-Formedô�Ç HTMLs� ÷&�̧

2�¤ ����� ���%�o�\�¦ Ãº'���<ÊÜ¼�Ð+� ��0px���. Õªo��¦ TIDY��H HTML ë�H"f\�¦ XHTML

ë�H"f�Ð ���8̈�K� ÅÒ��H l�0px�̀¦ ]j/BN����"f�̧ ���_� ë�H�©��̀¦ ���0A&h�Ü¼�Ð ×�¦ ��ÀDK�̀¦ %�

o���¦ e��l� M:ë�H\� s� ÂÒì�r�Ér ���8̈� Êê H�o�t� o���� �)a �����[þt�̀¦ éß�{9� ë�H�©�Ü¼�Ð �Ð

&ñ
��̧2�¤ ô�Ç��. s� õ�&ñ
�̀¦ Ãº'��ô�Ç Êê Ô�¦ ¹ô�Çכ��9 ¦¹�è[þt�̀כ ]j����¦ :£¤&ñ
 �_¹�èכ ��

6 x 0Au�\�¦ "î
r��o�l� 0AK� Û¼H�_ç
 õ�&ñ
�̀¦ ��u���� R/Û ë�H"f��H ×�æô? _�s��̂¦�̀¦ �í�<Ê�

�¦ e����H Well-Formedô�Ç R/Û ë�H"f�� ÷& 9, #�l�"f ��6£§ y�� ���½Ó[þt_� %�o� ~½ÓZO��̀¦ &h�

6 x�#� éß�{9� _�s��̂¦[þt�Ð ½̈$í
�)a R/Û ë�H"f\�¦ Òqt$í
ô�Ç��.
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<table width=”800">

<tr><td>

   <table attribute list…>

   <tr><td>

        <table attribute list…>

          <tr><td> Content list… </td></tr>

          <tr><td> Content list… </td></tr>

        </table>

    </td></tr>

    </table>

</td></tr>

</table>

<table width=”800">

<tr><td>

</td></tr>

</table>

   <table attribute list…>

   <tr><td>

   </td></tr>

   </table>

        <table attribute list…>

          <tr><td> Content list… </td></tr>

          <tr><td> Content list… </td></tr>

        </table>

    <table><tr><td>

    </td></tr>

    </table>

<table><tr><td>

</td></tr>

</table>

Fig. 15 Concept of single table extraction from web documents.

1) Zcl�m� Qcl���	�º Ycl�¡�·, 
ä»ã�� Ycl�¡�· %�h�

Ä»��� �BHJ$�ÞÔ[þt�Ér n�Û¼e�¦YUs� ß¼l�\� ���� 800×600, 1024×7681px_� �̀s�t� YUs�

��Ö�©�̀¦ s�6 x�#� Òqt$í
÷&�¦ e����. s��Qô�Ç �̀s�t�_� ß¼l�\�¦ �̧��{9� n�Û¼e�¦YUs�\�"f

Ä»��� 8̈��â
õ� 1lx{9��>� ³ð�&³÷&��H ��Ér	כ Ô�¦��0px� 9, �̧��{9� n�Û¼e�¦YUs� �©�u�\� ³ð�&³

÷&l� 0AK�"f��H &h�]X�ô�Ç ß¼l��Ð F�½̈$í
s� ¹כ��9���. ����"f �̧��{9� �©�q�_� :£¤$í
��� �o

��� K��©��̧(î̈
ç�H 120×160)\�¦ �¦�9���� Ä»��� �BHJ$�ÞÔ[þt�̀¦ [j�Ð�Ð ½̈$í
���H ��s	כ &h�]X�

���. ����"f Fig. 15ü< °ú �Ér Ä»��� �BHJ$�ÞÔ_� �̀s�t� YUs���Ö�© _�s��̂¦ x9� ×�æô?�)a _�

s��̂¦_���6 x�Ér Table 10_�½©gË:\�����éß�{9�_�s��̂¦[þt�ÐÆÒØ�¦ô�Ç��.½©gË:�Ér 1]X� 2)�½Ó

_� R/Û ë�H"f ì�r$3� ���õ�\�¦ l�ìøÍÜ¼�Ð ���$í
÷&%3�Ü¼ 9 l�Õüt�)a “Page Layout”_� 7áxÀÓ��H

“TABLE”, “DIV”, “LAYER”s���.

s�ü< °ú �Ér éß�{9� _�s��̂¦ ÆÒØ�¦ ~½Ód��_� �©�&h��Ér R/Û ë�H"f\�"f �BHJ$�ÞÔ\�¦ ÆÒØ�¦½+É M: ×�æ

ô?�)a "f�Ð ���Ér _�s��̂¦\� 5Åqô�Ç �BHJ$�ÞÔ[þt�̀¦ {9�#Q!Qo�t� ·ú§Ü¼���"f ÆÒØ�¦s� ��0px��¦

éß�{9� _�s��̂¦ +þAd��Ü¼�Ð ÆÒØ�¦÷&Ù¼�Ð &ñ
�Ð ]X���H_� f��]X�$í
�̀¦ ]j/BNô�Ç��.
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Table 10. Rules for single table extraction from web documents.

RULE (1)
IF : fore tag is (Starting Page Layout) and post tag is also (Starting Page Layout)
THEN : (1) insert the (Ending Page Layout) fore post tag

(2) extract the current position (Page Layout) to Single Table
RULE (2)
IF : fore tag is (Starting Page Layout) and post tag is (Ending Page Layout)
THEN : extract the current position (Page Layout) to Single Table
RULE (3)
IF : fore tags is (Ending Page Layout) and

post tags is ((Ending Page Layout) or (Starting Page Layout))
THEN : (1) insert the (Starting Page Layout) fore post tag

(2) extract the current position (Page Layout) to Single Table

2) Ycl�¡�·�× ë5ÑÌÁÁGö ÊÁ ÑÏ�ÐM� ³À�¿(DIV, LAYER) %�h�

“DIV”, “LAYER” I�Õª��H "î
r�&h���� “TABLE” I�Õªü< °ú s� ���_� 1lqwn��)a �̀s�

t� YUs���Ö�©�̀¦ Òqt$í
r�~�́ Ãº e����H l�0px�̀¦ ����� .���¹�èsכ ¿º >h_� ¹�èכ ×�æ “LAYER”

I�Õª_� ��6 x�Ér �̧�� ���õ� ��6 x÷&�¦ e��t� ·ú§Ü¼Ù¼�Ð “DIV” I�Õª��H 3]X�_� 1)õ� °ú s�

“TABLE”\� ï�r�#� %�o���̧2�¤ � 9, ��ëß� s�[þt_� 5Åq$í
 ×�æ\� ýa³ð °úכ(absolute 5Åq

$í
)�̀¦ s�6 x�#� �̀s�t� �©�_� 0Au�\�¦ ���&ñ
���H �â
Äº, �:r ���½̈\�"f��H �̀s�t� �éß�\�

0Au���̧2�¤ �%i���. s���H ýa³ð °ú̀�כ¦ ��t�Ù¼�Ð Ä»��� R/Û ÚÔ��Äº$� �©�\�"f��H Õª 0Au�

�� _�p��� e��t�ëß� �è+þA éß�ú́�l� ÚÔ��Äº$� �©�\�"f��H ���_� “DIV” �_¹�èכ ?/6 x�̀¦ n�

Û¼e�¦YUs� ½+É ëß��pu éß�ú́�l� n�Û¼e�¦YUs��� t�"é¶÷&t��̧ ·ú§��H��. ¢̧ô�Ç “DIV” �_¹�èכ ��

6 x�Ér Ä»��� �©�\�"f G�V,� ¢̧��H Z��- F�g�¦ 1px\� ��ÅÒ ��6 x÷&��HX< s��Qô�Ç &ñ
�Ð��H �̀v���

\� ��¾ú�l� M:ë�Hs���. Õª�Q�� ýa³ð °úכ 5Åq$í
�̀¦ ��6 x�t� ·ú§��H �â
Äº\���H �&³F� �ï×¼_�

0Au�\�¦ Õª@/�Ð °ú���H��.
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<body attribute list…>

Content list…

   <table attribute list…>

   <tr><td>

     Content list…

    </td></tr>

    </table>

Content list…

</body>

<body attribute list…>

<table>

<tr><td> Content list…</td></tr>

</table>

   <table attribute list…>

     <tr><td> 

      Content list… 

      </td></tr>

    </table>

<table>

<tr><td> Content list…</td></tr>

</table>

</body>

Fig. 16 Concept of single table extraction for contents block.

3) Ycl�¡�·l� ��£� bCm� NíâÖR� Ùoµ��dåÃ ¡�·��́�æ·�+ í5���
 Ycl�¡�·�ª

_�s��̂¦�̀¦ ��6 x�t� ·ú§�¦ ³ð�&³�)a �BHJ$�ÞÔ �̂¦2�¤[þt�̧ ���8̈�_� Ä»���$í
�̀¦ :�x{9��>� �

l� 0AK� ���_� éß�{9� _�s��̂¦�Ð ½̈$í
��̧2�¤ ô�Ç��. �BHJ$�ÞÔ��H #Q*�ô�Ç _�s��̂¦\��̧ 5Åq

�t� ·ú§��H �â
Äºü< _�s��̂¦\� 5Åqô�Ç �â
Äº_� �BHJ$�ÞÔ�Ð ½̈ì�r½+É Ãº e����HX<, _�s��̂¦\� 5Åq

ô�Ç �â
Äº��H ���_� “TD”?/\� "î
r�&h� ½̈ì�r \O�s� ¶nqr�&h�Ü¼�Ð Õª ?/6 xs� ì�ro�÷&��H �â


Äºs���. Õª í�H"f�� �BHJ$�ÞÔü< _�s��̂¦, ¢̧��H _�s��̂¦õ� �BHJ$�ÞÔ í�HÜ¼�Ð ���ª��t�ëß� 3]X�

1)_�%�o�~½ÓZO��̀¦s�6 x�#�%�o���̧2�¤� 9��ëß�,R/Ûë�H"f_�r����õ�=åQt�&h�\� Fig.

16õ� °ú �Ér �©�S!�_� �BHJ$�ÞÔ �̂¦2�¤[þt�Ér ���_� _�s��̂¦�Ð ½̈$í
ô�Ç��. Table 11�Ér s��Q

ô�Ç �BHJ$�ÞÔ �̂¦2�¤[þt�̀¦ ÆÒØ�¦�l� 0Aô�Ç ½©gË:s���. Table 11_� BODY��H HTML I�Õª_�

“<BODY>”s� 9, “Starting Page Layout”�Ér “<TABLE>”I�Õªs���. ¢̧ô�Ç “Ending

Page Layout”õ� “Ending BODY”��H y��y�� “</TABLE>” I�Õªü< “</BODY>” I�

Õª\�¦ _�p�ô�Ç��.
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Table 11. Rules for single table extraction for contents block.

RULE (4)
IF : contents block existed between the ((BODY) and (Starting Page Layout))

or ((Ending Page Layout) and (Ending BODY))
THEN : (1) insert the (Starting Page Layout) post (BODY) or fore (Ending BODY)

(2) collect the contents block and insert the (Ending Page Layout)
(3) extract the current contents block to Single Table

Table 12. Rules for “<FORM>” components extraction.

RULE (5)
IF : (Starting Page Layout) existed post (FORM components) or

(FORM components) existed post (Starting Page Layout)
THEN : (1) insert the (Starting Page Layout) fore (FORM components)

(2) delete the HTML tag except (FORM components) and contents block
(3) insert the (Ending Page Layout) and (Ending FORM components)

4) FORM ®̧�Áo> Ä©Å]� ³À�¿ ÍÙ��·

éß�{9� _�s��̂¦ ÆÒØ�¦ r� :£¤Z>�ô�Ç �â
Äº\� K�{©�÷&��H “<FORM>” ½̈$í
 ¹�è��Hכ 9þt��s�

���àÔ��6 x��ü<_��©� ñ���6 x(interaction)�̀¦t�"é¶���H HTML¹כ�ès�t�ëß�R/Ûë�H"f���$í


r� “<FORM>”¹כ�è_���6 x�Ér �̀s�t�n������\�������ÅÒ���ª��>���6 x÷&���"fÕª

��6 x 0Au��̧ @/ÂÒì�r &ñ
K�t�t� ·ú§�¦ e����. 7£¤ ��6 xZO�s� Ö¼��Hô�Ç s�Ä»�Ð “<TABLE>”

¹�è?/·ü@ÂÒ\�0Au�����0pxכ�#�R/Û ½̈�̧ì�r$3��̀¦#Q§>�>���¦e����. “<TABLE>”�̀¦

��6 x�<ÊÜ¼�Ð+�, "f�Ð ���Ér �\�¹�è(TD)îßכ “<FORM>” �'aº�� �¹�è[þtsכ �>rF�½+É Ãº�̧

e��Ü¼ 9, ¢̧ô�Ç “<FORM>” ¹�èכ ?/ÂÒ\� �BHJ$�ÞÔ �̂¦2�¤�̀¦ Ñüt Ãº�̧ e����. ����"f �:r ���

½̈\�"f��H “<FORM>”�'aº¹כ���èëß��̀¦���_�éß�{9�_�s��̂¦�ÐÆÒØ�¦��¦��ô�Ç��.�D¥½+Ë

÷&#Qe����H “<FORM>”�'aº¹כ���ès�ü@��H]j����̧2�¤� 9, “<FORM>”?/ÂÒ_��BH

J$�ÞÔ �̂¦2�¤�Ér �'aº�� �\¹�èכ �í�<Ê�#� �<Êa� %�o���̧2�¤ ô�Ç��. Fig. 17�Ér “<FORM>”

�'aº�� ¦¹�è[þt�̀כ F�½̈$í
 ~½ÓZO��̀¦ �Ðs� 9, Table 12��H ÆÒØ�¦�̀¦ 0Aô�Ç ½©gË:s���.
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<body attribute list…>

  <table attribute list…>

  <form attribute list…>

   <tr><td>

     Content list and form list…

    </td></tr>

    </form>

    </table>

</body>

<body attribute list…>

<form attribute list…>

<table attribute list…>

<tr><td> 

        Content list and form list…

</td></tr>

</table>

</form>

</body>

Fig. 17 Extraction concept of “<FORM>” components.

Table 13. Tags list for deletion.

applet, basefont, bdo, center, col, colgroup, del, dir, embed, fieldset, font, hr,
i, ins, isindex, legend, noframes, noscript, optgroup, s, script, small, strike, style,
sub, sup, tbody, tfoot, thead, tt, u

5) Ùoµ��dåÃ £o>».É£�· �Dø5� ��·!�
³Àø5� ³À�¿ V���

s���H XHTML Basic\�"f t�"é¶÷&t� ·ú§��H HTML I�Õª ¹�è(XHTMLכ Basic)[þt_�

]j�� õ�&ñ
�̀¦ ú́�ô�Ç��. �BHJ$�ÞÔ ���8̈� õ�&ñ
\�"f %�o��#��̧ Áº~½Ó�t�ëß�, �:r ���½̈\�"f��H

í�H"f \O�s� ��6 x|̈c Ãº e����H Ô�¦�9¹כ�ô�Ç ¦¹�è[þt�̀כ R/Û ë�H"f ½̈�̧ ì�r$3� õ�&ñ
_� Û¼H�_ç
(�Ð

	�H�o) õ�&ñ
\�"f {9�F�c&h�Ü¼�Ð ���Ò�oK�"f ���]j��̧2�¤�%i���. ���]j@/�©���� I�Õªo�Û¼àÔ

[þt�Ér Table 13õ� °ú Ü¼ 9, ���]j�l� 0Aô�Ç ½©gË:�Ér Table 14ü< °ú ��.

s��©�õ� °ú s� q�½̈�̧&h�s��¦ &ñ
+þA�o÷&t� ·ú§�Ér R/Û ë�H"f\�¦ ]jîß��)a ì�r$3� ~½ÓZO��̀¦ s�

6 x�#� éß�{9� _�s��̂¦ l�ìøÍ_� R/Û ë�H"f�Ð ÆÒØ�¦�>� ÷&��� "f�Ð �'aº���)a &ñ
�Ð[þt�̀¦ Õª í�H

Table 14. Rules for tag deletion.

RULE (6)
IF : There is can be delible tags
THEN : (1) delete the tag from left angle bracket to right angle bracket

(2) preserve the contents block from next right angle bracket to left angle
bracket

(3) delete the tag from next left angle bracket to right angle bracket
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<html>

<body>

<table>

     <table>

  

            <table>

  

            </table>

      </table>

</table>

<div>

        <table>

        </table>

</div>

</body>

Fig. 18 Simplified diagram of extraction of single table.

Converting 

to XHTML

Scanning

(Tag Classification)

Structure 

Analysis

TIDY Scanner

Structure 

Analyzer Result

Fig. 19 Steps of web document structure analysis.

"f@/�Ð Ä»t�����"f �=/BG \O���H �BHJ$�ÞÔ ���ø@�̧\�¦ Ä»t�����"f XHTML Basic_� t�"é¶

�\¹�èכ &h�½+Ëô�Ç Dh�Ðî�r R/Û ë�H"f�� ÆÒØ�¦�)a��. Dh\�v>� ÆÒØ�¦�)a R/Û ë�H"f��H éß�{9� _�s��̂¦

[þt_� ���5Åq�)a |9�½+ËÜ¼�Ð+�, �â
|¾Ó�o·éß�í�H�o�)a :£¤fç
�̀¦ °ú�Ü¼ 9 4�©�\� ]jîß�|̈c �BHJ$�ÞÔ ���

8̈�_�{9�§4�ë�H"fs���.éß�{9�_�s��̂¦ÆÒØ�¦õ�&ñ
�̀¦çß�|ÄÌ�>� �̧d���o���� Fig. 18õ�°ú ��.

4. V�ò5ÑÛÖS �	ø %K�"� Ä©�¿ &P��7� N±Ó�§h�¤æ̧

R/Û ë�H"f ½̈�̧ ì�r$3�_� ���õ���H XHTML Û¼&7��̀¦ ��ØÔ>� �)a��. s���H XML 6£x6 x E�

e�¦o�H�s����[þt\�>� �\¹כ��9 _�ô�Ç ]X���H�̀¦ ��0px��̧2�¤ �>� ½+É Ãº e��Ü¼ 9, �¾ÓÊê �̧��{9�

���'��Å	 ì�r�� s�ü@_� 6£x6 x\�"f F���6 xs� ��0px���. �:r ���½̈_� R/Û ë�H"f ½̈�̧ ì�r$3��Ér

Fig. 19_� í�H"f\�¦ ��ØÔ 9 y�� õ�&ñ
�Ér ��6£§õ� °ú ��.
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Table 15. Scanning algorithm.

mTable = new String[HTML ?�½� P�Ã�È�] // HTML ?�½� 9��~x 9̀	a�@
index = 0, source = “”
while(U�+ä�ùÚH URL 'Ö<"k�� NullT� �RJ CI��U� ��->	·ÿ�a�}¹ G��#e÷6?) {

split = G��#e*ã< 50÷7BÃç> “< ... >” ·ÿ�a�}¹ (ÛoP�
for( split @�BT�¹ÿ���» ) {
while(true) {

tags = splitq� «»(Ûo 'Ö<��
if( mTable[index]¿ì> �Ð'Ö<��}¹ ��1à< 50÷7BÜï tags�� ìm¥���̂@) {

if(tags�� ���<K 60�ç¡ ?�½�) { tags ���<K }
else if(tags�� ���<K 60�ç¡ ?�½��� ��N��̂@)
{ source += tags }
else if(“<FORM>” ?�½�)
{ source += ·ÿ�G�B ?KT�Áì>}¹ <�¦�)ç� }
else if(“�m;¬£'Ö<��(‘!’, ‘/’)”) { source += �m;¬£'Ö<�� }

} else { source += splitq� «»(Ûo 'Ö<�� }
index++;
}

index = 0;
}

}

1) â«?�ýb�(�×GD9�ª)

]jîß����H ½̈�̧ì�r$3��̀¦0A�#�Û¼H�_ç
�ÉrR/Ûë�H"f?/_�I�Õª[þt�̀¦I�Õªéß�0A�Ðì�ro�

��̧2�¤ ô�Ç��. 7£¤ s� õ�&ñ
�Ér ����� éß�0A�Ð "é¶ë�H�̀¦ {9�#Q ü<"f éß�#Q_� 7áxÀÓ\�¦ ½̈ì�r�#�

ì�ro�ô�Ç��. s� õ�&ñ
\�"f ë�H"f?/_� @/·�èë�H�� ��6 x�̀¦ �èë�H�� ��6 xÜ¼�Ð {9�Ò�¦&h�Ü¼�Ð ���

�â
� 9, ¢̧ô�Ç Ô�¦�9¹כ� I�Õª ¦¹�è[þt�̀כ ���]j���H l�0px�̀¦ Ãº'��ô�Ç��. Õª!3�Ü¼�Ð+� R/Û ë�H

"f ½̈�̧ ì�r$3� �̧Ñýt_� {9�§4� X<s�'�\�¦ ���$í
ô�Ç��. Table 15��H Û¼H�_ç
 ·ú��¦o�7£§s� 9, ��

�©� ?/ÂÒ_� if ë�H\�"f HTML I�Õª_� ·ú��� Ï@ í�H"f@/�Ð q��§�#� Ô�¦�9¹כ�ô�Ç I�Õª ���]j,

Õªo��¦ “<FORM>” I�Õª{9� M: Dh�Ðî�r _�s��̂¦�Ð_� ���$í
, @/·�èë�H�� ���8̈� 1px�̀¦ Ãº'��

�#� ½̈�̧ ì�r$3�\�"f éß�{9� _�s��̂¦ ÆÒØ�¦s� 6 xs���̧2�¤ ���%�o�ô�Ç��.
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:ConvertApp :TokenScan :DeleteTags :TableExtract

GetToken(source)

tokenSource

Tokenizer()

DeleteTags(tokenSource,tagList)

SamplingSource
DeleteTags()

TableExtraction(samplingSource)

ExtractedSource
Extraction()

Fig. 20 UML sequence diagram of algorithm.

2) í5���
 Ycl�¡�· ÍÙ��· N±Ó�§h�¤æ̧

R/Û ë�H"f_� éß�0A _�s��̂¦ ÆÒØ�¦ ·ú��¦o�7£§�̀¦ Table 16\� ����?/%3���. ·ú��¦o�7£§�Ér ���

Õüt�)a��ü<°ú s��̀s�t�YUs���Ö�©,×�æô?_�s��̂¦,1lqwn��)a�BHJ$�ÞÔ �̂¦2�¤,Õªo��¦ “<FORM>”

�'aº�� ¦¹�è[þt�̀כ ���_� éß�{9� _�s��̂¦�Ð ÆÒØ�¦�>� �)a��. 7£¤ R/Û ë�H"f_� �ï×¼ í�H"f@/

�Ð “<TABLE>”, “<DIV>”, “<LAYER>”, “<FRAMESET>” I�Õª\�¦ d��Z>��#�

“<TABLE>”,“<DIV>”,“<LAYER>”ü< 1lqwn��)a �BHJ$�ÞÔ �̂¦2�¤, Õªo��¦ “<FORM>”

�'aº�� ¦¹�è[þt�̀כ éß�0A _�s��̂¦[þt�Ð ÆÒØ�¦ô�Ç��. “<FRAMESET>”�Ér éß�{9� _�s��̂¦ ÆÒØ�¦

õ�&ñ
\�"f Òqt|ÄÌ÷&��HX< s���H 	�Êê ]jîß����H �BHJ$�ÞÔ ���8̈� õ�&ñ
\�"f %�o�ô�Ç��.

3) V�ò5ÑÛÖS �	ø %K�"� Ä©�¿ &P��7� N±Ó�§h�¤æ̧ UML 'K�	� ��l�#aÜ«9̂g

R/Û ë�H"f ½̈�̧ ì�r$3� ·ú��¦o�7£§_� UML í�H	� ��s�#QÕªÏþ��̀¦ Fig. 20\�"f ����ÍÇxÜ¼

 9 Table 14_� ½©gË:õ� Table 15, Table 16_� ·ú��¦o�7£§ ���õ���H Fig. 18_� ÆÒØ�¦�)a éß�0A

_�s��̂¦[þt_� |9�½+Ë[þt�Ð ½̈$í
�)a R/Û ë�H"f\�¦ �̧Ø�¦�>� �)a��.
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Table 16. Algorithm for single table extraction.

sr = Ã�>�?� �lBÜï ��G�B, input = null, counter = 0,
flag = true, fFlag = true, preSource = null, source = “”
while( ( input = srÃç> ��->	 ·ÿ�a�}¹ G��ª�< 50÷7B) != null ) {

if( input == “<body” ) { // “body” S���� «»(Ûo
flag = false, source += input }

else if( (input == (“<table” or “<table>”)) and (counter == 0) ) {
if(flag == false) {

preSource=“<table><tr><td>”+preSource+“</td></tr></table>”
source += preSource

}
source += input, counter = counter + 1, flag = true

}
else if( (counter == 0) and (flag == false)) {

preSource += input
}
else {

if(( input == (“<table” or “<table>”)) and (counter != 0)) {
source += “</td></tr></table>”
source += input, counter = counter + 1, flag = true

}
else if( input == “</table>” ) {

counter = counter - 1
if( counter != 0 ) { source += input + “<table><tr><td>” }
else { source += input }
flag = true

}
else if( input == “<form” ) {

source += “</td></tr></table>” + input + “<table><tr><td>”
flag = true

}
else if(input == “</form>”) {

source += “</td></tr></table>” + input + “<table><tr><td>”
flag = true

}
else { source += input; flag = true }
flag = true

}
}
print source // �lBÜï _ô>&9�
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IV. Ùoµ��dåÃ £o>».É

4�©�\�"f��H �â
|¾Ó�o �)a R/Û ë�H"f ½̈�̧ ì�r$3�_� ���õ�\�¦ {9�§4�Ü¼�Ð ~ÃÎ��"f �̧��{9� �BH

J$�ÞÔ�Ð ���8̈����H �BHJ$�ÞÔ ���8̈� ~½Ód���̀¦ ]jîß�ô�Ç��.

1. Ùoµ��dåÃ £o>».É '�×ÐÏ��+ 5�³À

�̧��{9� �BHJ$�ÞÔ ���8̈� ~½Ód���Ér 2�©�\�"f ���/åLô�Ç ��ü< °ú s� þj�í ���$í
�)a 8̈��â
\� ��

�� Õª ���8̈� ~½ÓZO��̀¦ ²ú�o�����"f �&³F���t� s�#Q4R �̧�¦ e����. WAP �í!3�s� WAP 1.X

_� 	�[j@/ !Q������ WAP 2.0�̀¦ µ1Ï³ðÙþ¡��HX<, s���H �¾ÓÊê �̧��{9� ���'��Å	 "fq�Û¼_� ³ðï�r

½©���Ü¼�Ð ï�rq�÷&�¦ e��Ü¼ 9, �8Ô�¦#Q, Ä»XO�··¡¤p�·��r���_� WAP ���%ò
, ��s�ß¼�Ð�èáÔ

àÔ_� ME ���%ò
, DoCoMo_� i-Mode ���%ò
Ü¼�Ð ½̈ì�r÷&~�� Áº��� ���'��Å	 l�Õüt ½©���s� �

���Ð Ãº§4�÷&��H �©�S!��̀¦ ëß�[þt%3���. ¢̧ô�Ç WAP 2.0�Ér Ä»��� ���'��Å	õ� °ú s� Ä»�����¦ >h

~½Ó&h���� ½̈�̧�Ð Áº��� ���'��Å	 }©��̀¦ î�r%ò
½+É Ãº e���̧2�¤ �¦îß�÷&%3�Ü¼ 9 ë�H�� ×�æd��_� l��>r

WML_� ô�Ç>�\�¦ �FG4�¤��¦�� XHTML Family��� XHTML Basic�̀¦ �̧��{9� ��ß¼\O� ���

#Q�Ð Ãº6 x�l�\� s�ØÔ!3���(WAP Forum). �t�ëß� y�� s�1lx:�x���\O��̂[þt_� �&³z�́�Ér Áº

��� ���'��Å	 áÔ�Ð�Ðc+t_� ³ðï�rõ� �̧��{9� ���'��Å	 ��ß¼\O� ���#Q_� ³ðï�r�̀¦ G�×þ��l���t�

��H ���è r�{9�s� É+½¹כ��9 �Ü¼�Ð	כ �Ð�����. Õª�Q�� Ë̈ï�ry� ³ðï�r\� Ãº§4�K� ����H �ª��©��̀¦

{��¦ e��#Q"f, ·ú¡Ü¼�Ð ú́§�Ér ~�́�Q E�e�¦o�H�s����[þts� >hµ1Ï÷&�¦ "fq�Û¼ |̈c �Ü¼�Ð	כ �Ð�¦
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e����(Zionwap),(KTF �í»1Ï l�S\�hË>, 2003).

����"f �:r ���½̈_� �BHJ$�ÞÔ ���8̈��Ér ���Ð s��Qô�Ç ¹¡§f��e��\� ú́�ÆÒ�¦�� �¾ÓÊê �̧��{9�

���'��Å	��ß¼\O����#Q_�³ðï�rÜ¼�Ð��o� ú̧��̀¦ XHTML Basic\��í&h��̀¦¿º�¦l��>r_�R/Û

ë�H"f\�¦ ���8̈��%i���. Õª ���8̈� ~½Ód��s� &h�6 x|̈c @/�©��Ér 3�©�\�"f �̧Ø�¦�)a �â
|¾Ó�o�)a R/Û ë�H

"f���éß�{9�_�s��̂¦l�ìøÍë�H"fs� 9,#�l�\�&h�6 x|̈c���8̈�½©gË:�Ér XSLTl�Õüt��� XSL%7�

e�¦aÅ@ ?/\� &ñ
_��%i���.

2. £o>».É ÄªÓÏ� Ça��+

�BHJ$�ÞÔ ���8̈�\� ��6 x|̈c ½©gË:[þt�̀¦ &ñ
_��l� 0AK� �'aº���)a ��ß¼\O� ���#Q[þt�̀¦ Table

17\�"f HTML 4.0õ� XHTML_� �̧Ñýt, Õªo��¦ XHTML Basic_� ÅÒ¹כ I�Õª[þt�̀¦ ¶ú�

(R�Ð��¤��. s���H ���8̈�|̈c "é¶�:r R/Û ë�H"f��H HTML 4.0 Û¼&7��̀¦ ��ØÔ 9, XHTML �̧Ñýt

�Ér W3C_� XHTML_� �̧Ñýt�o !Q���(XHTML 1.1) Û¼&7�s� 9, ¢̧ô�Ç XHTML Basic�Ér

XHTML_� Sub Sets����"f �̧��{9� �©�u�\�¦ 0AK� �Ý¶�¦ô�Ç ��ß¼\O� ���#Qe���̀¦ _�p�ô�Ç��.

W3C\�"f�Ý¶�¦�)a XHTML �̧Ñýt�o!Q����Ér HTML 4.0_� ½̈$í

¹�è(I�Õªü<5Åq$íכ)[þt�̀¦

l�0pxZ>��Ð 28>h_� �̧Ñýt�Ð ½̈ì�r�#� ÕªÒ�̈�o Ùþ¡Ü¼ 9, s�XO�>� ½̈$í
�)a �̧Ñýt ×�æ\�"f �̧��

{9� �©�u�6 x ��ß¼\O� ���#Q�Ð þj�èô�ÇÜ¼�Ð &h�6 x|̈c Ãº e����H 11>h �̧Ñýt�̀¦ &ñ
_��%i���.

����"f �:r ���½̈_� �BHJ$�ÞÔ ���8̈��Ér HTML 4.0 l�ìøÍ R/Û ë�H"f\�"f XHTML Basic_�

y�� �̧Ñýt\� 5ÅqK� e����H K�{©� ¹�è�Ðכ ���8̈�÷&�̧2�¤ ���H �,s� 9	כ s�\�¦ 0AK� HTMLõ�

XHTML Basicçß� I�Õª x9� 5Åq$í
 ���8̈� ½©gË:s� ¹כ��9�>� �)a��. s���H XHTML Basic\�
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"ft�"é¶÷&t�·ú§��H HTMLI�Õª ½̈$í
�&÷¹�è[þt�Ér���]jכ���Ä»t�,u�8̈�÷&��HX<�&³F�@/

ÂÒì�r %7�Û¼àÔ t��¾Ós� 9, 1lx&h���� ,¹�è[þt(Appletכ Script, iFrame, Style 1px)õ� áÔYUe��,

s�p�t� ë�s 1px�Ér Table 17\�"f �Ð��H ��ü< °ú s� XHTML Basic\�"f t�"é¶÷&�¦ e��t� ·ú§

��.

1) @�Ü« £o>».É ÄªÓÏ�

���'�� ���½̈[þt_� �BHJ$�ÞÔ ���8̈� ~½ÓZO���� HTML �9�'�a�A�Ér I�Õª éß�0A ���8̈�s���. 7£¤ �

��_� I�Õª\�¦ ëß������, I�Õª ���8̈�³ð\�"f s�\� K�{©�÷&��H I�Õª\�¦ ¹1Ô�¦ Ä»t�, u�8̈�, ���]j

_� õ�&ñ
�̀¦ ���8̈� ½©gË:\� ���� &h�]X��>� ���8̈��̀¦ Ãº'���>� �)a��. @/ÂÒì�rs� Õª@/�Ð Ä»

t�÷&t�ëß� Y>� >h_� u�8̈�õ� ���]j�� �>rF�ô�Ç��. �'a>��)a &ñ
�Ð��H Table 18\� ����?/%3���.

¢̧ô�Ç l��>r ���½̈_� XHTML �̧Ñýt l�ìøÍ�Ér �̧ÑýtZ>��Ð ���8̈� ½©gË:�̀¦ XSLT l�Õüt_�

XSL ë�H"f�Ð ���$í
��¦, I�Õª J���� B�g�A_� l�ìøÍÜ¼�Ð ���8̈���¦ e����. ��ðøÍ��t��Ð �̧

Ñýt l�ìøÍ �BHJ$�ÞÔ ���8̈��̧ Table 18_� HTML �9�'�a�A ���8̈�%�!3� @/ÂÒì�r I�Õª[þts� Õª@/

�Ð Ä»t�÷&���"f u�8̈�õ� ���]j�� �>rF�ô�Ç��.

�t�ëß� ¿º ��t� ~½Ód��_� 	�s�&h��Ér ���8̈� @/�©�s� ÷&��H I�Õª[þt�Ér 1lx{9��t�ëß� ���8̈�

~½ÓZO�\�"f �9�'�a�A_� �×¼ �ïç̀
õ� �̧Ñýt l�ìøÍ XSL_� ë�H"f F� �íÐ�	Ü¼�Ð �̂¦ Ãº e����HX<,

s���HI�Õª���8̈�õ�&ñ
�©�¿º��t����8̈�~½Ód���ÉrÓüto�&h����8£¤���\�"f��H1lx{9��t�ëß� XSL

:£¤$í
 M:ë�H\� XSLT l�Õüt_� XSL�̀¦ s�6 xô�Ç �̧Ñýt l�ìøÍ ���8̈�s� SX��©�$í
õ� ë�H"f_� Ä»ò́

$í
(Validation) 8£¤���\�"f��H �©�&h��̀¦ °ú���H��. Õª�Q�� XSLT l�Õüt_� XSL l�ìøÍ�Ér 0A\�

"f l�Õütô�Ç ��ü< °ú s� J���� B�g�AÜ¼�Ð F� �íÐ�	 %7�e�¦aÅ@ ���$í
 r� ×�æô?�)a �̀s�t� YUs���

Ö�©[þts� 4�¤ú̧��>� ��6 x�)a &ñ
+þA�o÷&t� ·ú§�Ér R/Û ë�H"f\�¦ @/�©�Ü¼�Ð %7�e�¦aÅ@ ���$í
s� s�ÀÒ
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Table 17. Comparison between HTML 4.0 and XHTML Basic based on XHTML
modularization.

HTML 4.0 HTML Mod. Components of Module XHTML Basic
1 body,head,html,title Structure html,head,title,body body,head,html,title

2

abbr,acronym, Text abbr,acronym,address, abbr,acronym,address
address,blockquote, blockquote,br,cite, blockquote,br,cite,
br,cite,code,dfn, code,dfn,div,em, code,dfn,div,em,
div,h1-h6,kbd,p, h1-h6,kbd,p,pre,q, h1-h6,kbd,p,pre,q,
pre,q,samp,span, samp,span,strong,var samp,span,strong,var
strong,var

3 a Hypertext a a
4 dd,dl,dt,li,ol,ul List dl,dt,dd,ol,ul,li dl,dt,dd,ol,ul,li
5 applet Applet applet,param

6
b,big,hr,i,small Presentation b,big,hr,i,small,
sub,sup,tt sub,sup,tt

7 del Edit del,insert
8 Bi-directional bdo

9
Basic forms form,input label, form,input lable,

select,option,textarea select,option,textarea

10

button,fieldset, Forms form,input,select,
form,input,label, option,textarea,
legend,optgroup, button,fieldset,label,
option,select, legend,optgroup
textarea

11 Basic table caption,table,td,th,tr caption,table,td,th,tr

12
catpion,col,td,th, Tables caption,table,td,th,
table,colgroup, tr,col,colgroup,thead,
tfoot,thead,tr tfoot

13 img Image img img
14

area,map
Client-side a&, area,img&,
image map map,object&

15 Server-side img&
image-map

16 object,param Object object,param object,param

17
frame,frameset Frames frameset,frame,

noframe noframe

18
Target a&, area&, base&,

link&, form&
19 iframe iFrame iframe

20

Intrinsic a&, area&, form&,
events body&, label&,

input&, select&,
textarea&, button

21 meta Metainformationmeta meta
22 noscript, script Scripting noscript, script
23 style Style sheet style
24 link Link link link
25 base Base base base
26 l��� Style attribute, Name identification, Legacy Module �>rF�
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#Q�����. ����"f XSLT l�Õüt\�"f ]j/BN���H ���ª�ô�Ç ë�H"f Òqt$í
 ¹�èכ ��6 xs� �9�Ãº&h�Ü¼

�Ð �&÷̈½¹כ���, ¢̧��H :£¤&ñ
 I�Õª ¹�èכ ���Ò�od���̀¦ ³ð�&³�<Ê\� e��#Q"f R/Û ë�H"f ����̂\�¦ ���

Ò�o #3�0A�Ð ³ð�&³K��� ���H ë�H]j&h�s� e����. Õª�Q�� �:r ���½̈\�"f ]jîß����H �BHJ$�ÞÔ ���

8̈� l�ZO��Ér q�½̈�̧&h�s��¦ &ñ
+þA�o÷&t� ·ú§�Ér R/Û ë�H"f\�¦ ì�r$3�ô�Ç ���õ���� éß�{9� _�s��̂¦ l�

ìøÍ_� ë�H"f\�¦ �Ð@/�Ð ���8̈�s� Ãº'��÷&l� M:ë�H\� I�Õª ���8̈��©�_� J���� B�g�Aõ� ���Ò�o #3�0A

�� t�%i�&h�s� 9 éß�í�H���.

����"f �:r ���½̈_� ���8̈� ~½Ód���Ér l��>r �9�'�a�A l�ìøÍ_� ���8̈� ½©gË:�̀¦ ��6 x����"f �'a

º�� I�Õª ¦¹�è[þt�̀כ XHTML �̧Ñýt l�ìøÍÜ¼�Ð ½̈ì�r�#� Ãº'��ô�Ç��. I�Õª ���8̈� ½©gË:�Ér

Table 19ü< °ú ��.

2) ¢4́Å]� £o>».É ÄªÓÏ�

l��:r&h�Ü¼�Ð �9�'� l�ìøÍ x9� �̧Ñýt l�ìøÍõ� 1lx{9��>� 5Åq$í
 ���8̈��̧ I�Õª ���8̈� õ�&ñ
õ�

1lx{9����. "f�Ð B�iç
÷&t� ·ú§��H 5Åq$í
[þt�Ér ���]j�����, Ä»��ô�Ç l�0px�̀¦ ���H 5Åq$í
Ü¼�Ð

u�8̈�� 9, B�iç
÷&��H 5Åq$í
�Ér Ä»t�r������. Table 17õ� Table 18�̀¦ �ÃÐ�¦�#� Y>� ��t�

ÅÒ¹כ I�Õª x9� 5Åq$í
 ���8̈�_� \V\�¦ ÆÒØ�¦���� Table 20õ� °ú ��. ¦¹�è[þt�̀כ ½̈$í
���H �½Ó3lq

×�æ\�"f “Style”õ� “Script Event”[þt�Ér ���]j��¦, �̧��H �¹�è[þtsכ þj�è ½̈$í
 5Åq$í
[þt�Ð

s�ÀÒ#Qt��̧2�¤ 5Åq$í
[þt�̀¦ ���8̈�÷&�̧2�¤ �%i���.
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Table 18. Mapping table for conversion based on filtering.

½̈ì�r Before After Attribute Before After Attribute

Ä»t�

(p)

html html P meta meta P
head head P object object P
title title P option option P
body body D param param P
abbr abbr P select select P
acronym acronym P span span P
address address D textarea textarea P
base base D kbd kbd D
blockquote blockquote D label label D
br br D li li D
caption caption D ol ol D
cite cite D p p D
code code D pre pre D
dfn dfn D samp samp D
dd dd D strong strong D
dl dl D th th D
dt dt D tr tr D
form form P ul ul D
input input P var var D
link link P comment comment D

5Åq$í
 ���8̈� r� �ÃÐ�¦ ���½Ó

q q 5Åq$í
 ×�æ\� “lang”ëß� Ä»t�

a a
- href 5Åq$í
 °úכs� html, ��s�àÔ ÅÒ�è�� ��u�́ M:
7£¤, Û¼ß¼wn�àÔ{9� M:��H �BHJ$�ÞÔ ?/6 xëß� Ä»t�

- 5Åq$í
 °úכs� Û¼ß¼wn�àÔs��¦ ������a�Aß¼�� s�p�t�s���� ����̂ ���]j

img img
- éß�í�H s�p�t���H ����̂ ���]j
- a�Aß¼ s�p�t�_� s�p�t���H ���]j, ������ a�Aß¼��H [IMG]�Ð ³ð�&³

table* table border 5Åq$í
ëß� Ä»t�, �� Qt���H ���]j
td td colspan, rowspan, classëß� Ä»t�, �� Qt���H ���]j

0A ����̂ I�Õª o�Û¼àÔ ×�æ\�"f 5Åq$í
s� style ¢̧��H Û¼ß¼wn�àÔ s��$�àÔ[þt�Ér ���]j

u�8̈�

(R)

Before After Attribute
b strong D

big strong D
em strong D

menu ul D
div table 0A_� *ü< 1lx{9�

area, map a alternative
frame, frameset a alternative

iframe a alternative
h1 - h6 p D

- area, map : a I�Õª�Ð u�8̈���¦ map name_� �����oÛ¼ 0Au�\� ¶ú�{9�
<area shap=“rect” coord=“x1,x2,y1,y2”> → <a href=“test.html”> link </a>

- frame, frameset : <frame src=“test.html” name=“name” frameborder=“1” ..>
→ <a href=“test.html”> link </a>

- iframe : <iframe src=“test.html” ... > → <a href=“test.html”> link </a>
- h1-h6 : <h1> test </h1> → <p> test </p>

���]j

(D)

applet, basefont, bdo, button, center, col, colgroup, del, dir, embed fieldset, font, hr, i,
ins, inindex, legend, noframes, noscript, optgroup, s, script, small, strike, style, sub,
sup, tbody, tfoot, thead, tt, u
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Table 19. Rules for conversion.

RULE (7)
IF : A equivalence tag existed in XHTML Basic about the source tag
THEN : Preserve the source tag
RULE (8)
IF : A equivalence tag isn’t existed or

have no function similar to source tag in XHTML Basic
THEN : Delete the only source tag except contents block
RULE (9)
IF : There is no equivalence tag but,

have function similar to source tag in XHTML Basic
THEN : Replace the source tag to tag in XHTML Basic module

Table 20. Example of attribute and tag conversion.

Tag Change of Tag
frame frame_� src, name 5Åq$í
 °ú̀�כ¦ ÆÒØ�¦�#� a a�Aß¼�Ð u�8̈�
iframe iframe_� src, name 5Åq$í
 °ú̀�כ¦ ÆÒØ�¦�#� a a�Aß¼�Ð u�8̈�
map area_� href, alt 5Åq$í
 °ú̀�כ¦ ÆÒØ�¦�#� a a�Aß¼�Ð u�8̈�
etc... ...

Change of Attribute
q lang 5Åq$í
ëß� Ä»t�, �� Qt���H ���]j
a href 5Åq$í
ëß� Ä»t�, �� Qt���H ���]j
img src °úכs� ]X�@/ �â
�Ð��� �â
Äº ���]j, [IMG] ³ðr��Ð u�8̈�
table border 5Åq$í
°úכëß� Ä»t�, �� Qt���H ���]j
tr ���]j

td colspan, rowspan 5Åq$í
ëß� Ä»t�, �� Qt���H ���]j
others 5Åq$í
 �½Ó3lq ×�æ\�"f 1lx&h���� ?/6 x�Ér ���]j
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3. V�ò5Ñ�ÐM� Ùoµ��dåÃ £o>».É '�×ÐÏ�

1) V�ò5Ñ�ÐM� Ùoµ��dåÃ £o>».É '�×ÐÏ��+ *�×�\� ��� £o>».É ø�Ça�

Ä»��� �BHJ$�ÞÔ\�¦ �̧��{9� �BHJ$�ÞÔ�Ð ���8̈��l� 0AK�"f �:r ���½̈\�"f ]jîß����H �BHJ$�ÞÔ

���8̈� ~½Ód���Ér éß�{9� _�s��̂¦ l�ìøÍ �BHJ$�ÞÔ ���8̈� ~½Ód��s���. s���H ���8̈� @/�©���� q�½̈�̧&h�

s��¦ &ñ
+þA�o÷&t� ·ú§�Ér R/Û ë�H"f\�¦ ½̈�̧&h�s��¦, �â
|¾Ó�o ÷&�¦, éß�{9��o�)a R/Û ë�H"f�Ð ���

%�o�\�¦ Ãº'��ô�Ç Êê ½̈�̧ ì�r$3� �)a �â
|¾Ó_� R/Û ë�H"f\�¦ @/�©�Ü¼�Ð �BHJ$�ÞÔ ���8̈��̀¦ Ãº'���

>� �)a��. �â
|¾Ó�o�)a R/Û ë�H"f_� :£¤fç
�Ér éß�{9� _�s��̂¦[þt_� |9�½+Ës� 9, _�s��̂¦[þt�Ér ×�æ4�¤

÷&���� 4�¤ú̧�ô�Ç �̀s�t� YUs���Ö�©s� �����\� ]j��÷&#Q e��#Q"f �BHJ$�ÞÔ ���8̈� ½©gË: %7�e�¦

aÅ@�̀¦ éß�{9� _�s��̂¦ l�ìøÍÜ¼�Ð ~1�>� ���$í
½+É Ãº e��>� ô�Ç��. 7£¤ ]jîß����H �BHJ$�ÞÔ ���8̈� ~½Ó

d���̀¦ ��6 x���� ��6£§õ� °ú �Ér �©�&h��̀¦ %3��̀¦ Ãº e����.

'Í	P:, XSLT l�Õüt_� XSL ���8̈� l�ZO��̀¦ ��6 xô�Ç��. s���H XSL_� :£¤fç
�̀¦ ��f��Ü¼�Ð

���8̈� %7�e�¦aÅ@ ���$í
\� e��#Q"f SX��©�$í
õ� ë�H"f_� Ä»ò́$í
�̀¦ ]j/BNô�Ç��.

ÑütP:,���8̈�%7�e�¦aÅ@�̀¦&h�6 x½+ÉR/Ûë�H"f���â
|¾Ó�o÷&#Qe��l�M:ë�H\����8̈�%7�e�¦aÅ@���

$í
�̀¦ ~1�>� ½+É Ãº e����. 7£¤ R/Û ë�H"f_� �̀s�t� YUs���Ö�©, ¢̧��H ×�æô?�)a _�s��̂¦[þt�̀¦ ��

���\�]j���#�Òqt$í
�)aéß�{9�_�s��̂¦l�ìøÍÜ¼�Ð:£¤&ñ
I�Õª���Ò�od����� XPATH(XPATH)

\�¦ ³ð�&³�<ÊÜ¼�Ð, %7�e�¦aÅ@�̀¦ ×�æô?÷&t� ·ú§>� éß�í�H�o ô�Ç��.

!Ó	P:, I�Õª ¢̧��H 5Åq$í
_� ���8̈��Ér WAP 2.0 ��ß¼\O� ���#Q��� XHTML Basic\� l�ï�r

�#� %�o��l� M:ë�H\� Ä»���õ� �̧��{9� ���'��Å	\�"f /BN:�x&h�Ü¼�Ð ��6 x�)a��.

=åQÜ¼�Ð ]jîß����H �BHJ$�ÞÔ ���8̈� ~½Ód���Ér �̧��{9� �BHJ$�ÞÔ ���#Q_� ³ðï�r�o\�¦ ���Ér ���

8̈� ~½Ód��s�l� M:ë�H\� XHTML Basic ¢̧��H WML 2.0�̀¦ t�"é¶���H �̧��H ÚÔ��Äº$�\�"f
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Structure 

Analysis

(Light-weight)

XSL

Conversion Rule

TIDY

Scanner Template Result

XHTML BasicHTML

Fig. 21 Steps from web documents structure analysis to contents conversion.

F� ���8̈� �̧Ñýt \O�s� F���6 x ½+É Ãº e����.

�BHJ$�ÞÔ ���8̈� õ�&ñ
�Ér ���$� &ñ
+þA�o÷&t� ·ú§�Ér R/Û ë�H"f\�¦ TIDY\�¦ s�6 x�#� XML

l�ìøÍ ½̈�̧��� XHTML�Ð���%�o�ô�ÇÊê,s�\�¦ 3�©�\�"f]jîß�ô�ÇR/Ûë�H"f ½̈�̧ì�r$3��̀¦:�x

K� �â
|¾Ó�o÷&�¦ Well-Formedô�Ç XML ë�H"f\�¦ Òqt$í
ô�Ç��. Õªo��¦ 4�©� 2]X�\�"f &ñ
_��)a

I�Õª���8̈� ½©gË:s� ���$í
�)a XSLT l�Õüt_� XSL ë�H"f\�¦ Òqt$í
�)a XML ë�H"f\� &h�6 x�#�

XHTML Basic ë�H"f�Ð ���8̈�ô�Ç��. Fig. 21\� 3�©�\�"f R/Û ë�H"f ½̈�̧ ì�r$3�õ� s�\�¦ l�ìøÍ

Ü¼�Ð ���H �BHJ$�ÞÔ ���8̈���t�_� õ�&ñ
�̀¦ ����?/%3���. ���8̈� õ�&ñ
�©�_� XSL_� ��6 x�Ér ·ú¡

\�"f l�ÕütÙþ¡1pws�, ���8̈�_� SX��©�$í
õ� ë�H"f_� Ä»ò́$í
�̀¦ ]j/BN�l� 0A�<Ês���. l��>r �9�'�

a�A l�ZO��Ér �×¼ �ïç̀
_� ë�H]j&h�s� �>rF�� 9, ¢̧ô�Ç l��>r_� XSL ���8̈�l�ZO��Ér ���8̈� %7�

e�¦aÅ@ ���$í
 r� XPATH ���Ò�od�� #3�0A�� ë�H"f ����̂\� K�{©��)a��. �t�ëß� s��Qô�Ç éß�&h��̀¦

�Ð¢-a�l� 0AK�, R/Û ë�H"f\�¦ �â
|¾Ó�oô�Ç Êê, XSL�̀¦ ��6 x���� SX��©�$í
�̀¦ ]j/BN½+É Ãº e��Ü¼

 9 ¢̧ô�Ç XPATH_� ���Ò�od���̀¦ t�%i�&h�Ü¼�Ð éß�í�H�o�#� ���8̈� ½+É Ãº e��>� �)a��.

2) í5���
 Ycl�¡�· e�ð5� Ùoµ��dåÃ £o>».É �̀g�̈·ÿ=

XSLT l�Õüt_� XSL ���8̈� %7�e�¦aÅ@\���H HTML I�Õª[þt�̀¦ XHTML Basic\� K�{©�÷&

��H I�Õª[þt�Ð ���8̈����H ½©gË:[þt�̀¦ I�Õª_� J���� B�g�AÜ¼�Ð &ñ
_��%i���. J���� B�g�A_� ���

Ò�od���Ér 3�©�\�"f �̧Ø�¦ô�Ç ½̈�̧ ì�r$3��)a �â
|¾Ó_� R/Û ë�H"f_� :£¤fç
�̀¦ ��6 x�%i���. �â
|¾Ó�o

�)a R/Û ë�H"f��H XML l�ìøÍs� 9 ¢̧ô�Ç éß�{9� _�s��̂¦ l�ìøÍs�Ù¼�Ð &ñ
+þA�o÷&t� ·ú§�Ér R/Û ë�H
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Table 21. Structure of single table with contents.

<html>
<head><title> content </title></head>
<body>
.....content.....

<table><tr><td> .....content..... </td></tr></table>
<table>

<tr><td> ...content model... </td></tr>
<tr><td> ...content model... </td></tr>

</table>
<table><tr><td> .....content..... </td></tr></table>

.....content.....
</body></html>

"f�Ð����H éß�í�H�>� J���� B�g�AÜ¼�Ð :£¤&ñ
 I�Õª_� ���Ò�od���̀¦ &ñ
½©�o ½+É Ãº e����. 7£¤ éß�

{9� _�s��̂¦s�Ù¼�Ð �̧��H �BHJ$�ÞÔ�� Table 21õ� °ú s� “<TABLE> õ content model õ

</TABLE>”_� ���5Åq�)a ½̈�̧�Ð ½̈$í
�)a��.

����"f I�Õª[þt�̀¦ ���8̈��l� 0Aô�Ç XSLT l�Õüt_� XSL ���8̈� %7�e�¦aÅ@�̀¦ éß�{9� _�s��̂¦

l��:r ½̈�̧\� ú́�2X J���� B�g�Aõ� ���8̈� ½©gË:\� _��� ���$í
�#� ���8̈� @/�©�_� I�Õª[þt�̀¦

���8̈�ô�Ç��. s���H ���8̈�½+É R/Û ë�H"f�� #��Q >h_� _�s��̂¦ �̧Ñýt�Ð ÆÒ�©��o �)a ����s	כ �̂¦ Ãº

e��l�M:ë�H\� XHTML �̧Ñýt��� “TABLE MODULE”\�¦���8̈�@/�©�Ü¼�Ð&ñ
��¦��6 x�)a

I�Õª[þt�̀¦ ���Ò�oK� ������H ~½Ód��Ü¼�Ð ���8̈�½+É Ãº e����. 7£¤ Table 22\�"f �Ð#�ÅÒ��H ��ü<

°ú s� XSL ���8̈� %7�e�¦aÅ@_� XPATH J���� ���Ò�od���̀¦ ³ð�&³½+É M: ×�æô?�)a _�s��̂¦[þt�̀¦ �̧

¿º ���Ò�o���H “//(* or all)”_� Ãºd���̀¦ ��6 x�t� ·ú§���̧ �)a��. ¢̧ô�Ç ���8̈� %7�e�¦aÅ@\�"f

��H R/Û ë�H"f ½̈�̧ ì�r$3�õ�&ñ
�̀¦ ��u�t� ·ú§��H “FRAME”, “IFRAME”, “MAP”õ� °ú �Ér

½̈$í
 ¹�è[þt�Érכ XHTML Basic\�"f t�"é¶÷&t� ·ú§Ü¼Ù¼�Ð �BHJ$�ÞÔ ���8̈�\�"f a�Aß¼(<a>)

¹�è�Ðכ ���8̈���̧2�¤ ô�Ç��. Table 23�Ér �BHJ$�ÞÔ ���8̈� %7�e�¦aÅ@ \Vs���.
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Table 22. XPATH example of conversion template.

Pre
Researches

<xsl:template match=“/”>
..................
<xsl:template match=“//table”>

<xsl:apply-templates select=“tr/td” /> // �̧��H _�s��̂¦�̀¦ ���Ò�o
.....................

Proposed
Method

<xsl:template match=“/html/body/table”>
..................
<xsl:template match=“table”>

<xsl:apply-templates select=“tr/td” /> // body_� child��� _�s�
�̂¦ ���Ò�o

.....................

3) �¿����
 g���l�â« è«�×����
 &P��7� ��� ¦�>».Ée�

�:r ���½̈_� �BHJ$�ÞÔ ���8̈� ���õ���H XHTML Basicõ� WAP 2.0 l�ìøÍs�Ù¼�Ð s��Qô�Ç

�̧��{9� 8̈��â
\�"f��H Z>����Ér ÆÒ�� ���\O� \O�s� ���8̈��)a �BHJ$�ÞÔ\�¦ "fq�Û¼ ~ÃÎ�̀¦ Ãº e��t�ëß�

�&³F� "fq�Û¼ ÷&�¦ e����H 8̈��â
õ� ���1lx�#� "fq�Û¼�l� 0AK�"f��H õAô�Ç'¹כ 9þt��s����àÔ

_� &ñ
�Ð\�¦ �������¦ &h�]X�ô�Ç �̀s�t�\�¦ ]j/BN½+É Ãº e��#Q�� ô�Ç��. �̧��{9� n���s�Û¼ áÔ

�Ð��{9� ì�r$3� x9� ���8̈�l���H s��Qô�Ç l�0px�̀¦ ]j/BN�l� 0AK� õAô�Ç'¹כ �̧��{9� 9þt��s����àÔ

_� K��8 &ñ
�Ð\�¦ �����ô�Ç Êê K�{©� éß�ú́�l�\� &h�]X�ô�Ç �̀s�t��Ð ���8̈���̧2�¤ ô�Ç��. ¢̧ô�Ç

"fq�Û¼ ]j/BN�� {9��©�\�"f��H �̧��{9� éß�ú́�l� :£¤$í
Z>��Ð K�{©� "fq�Û¼ �̀s�t�\�¦ ï�rq�K�

��ëß� ô�Ç��.

Fig. 22\� �̧��{9� éß�ú́�l� CC/PP x9� K��8 &ñ
�Ð\�¦ �����ô�Ç Êê K�{©� �̧��{9� éß�ú́�l�

_� :£¤$í
Z>��Ð ���$í
�)a &h�]X�ô�Ç �̀s�t��Ð ���8̈�r�v���H ���8̈� âì2£§�̧\�¦ �����·p��. CC/PP

��H W3C\�"f ]jîß�ô�Ç éß�ú́�l�_� ���5Åx 8̈��â
 ¦�\¹�èכ l�Õüt½+É Ãº e����H ���5Åx �	�%7�Û¼àÔ Bj

�� &ñ
�Ð ³ð�&³ �̧4Sqs� 9 RDF(Resource Description Framework)(RDF) l�ìøÍÜ¼�Ð éß�

ú́�l�_� 5Åq$í
õ� °ú̀�כ¦ ³ð�&³ô�Ç��. ¢̧ô�Ç UAProf(User Agent Profile)��� éß�ú́�l� K��8 &ñ
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Table 23. Example of contents conversion template.

<?xml version=“1.0” encoding=“euc-kr”?>
<xsl:stylesheet version=“1.0” xmlns:xsl=“http://www.w3.org/1999/XSL/Transform”>
<xsl:output encoding=“euc-kr” method=“html” />
<xsl:template match=“html”>
<html><xsl:apply-templates select=“head |body |frameset”/></html></xsl:template>
<xsl:template match=“head”>
<head><xsl:apply-templates select=“title”/></head></xsl:template>
<xsl:template match=“title”>
<title><xsl:apply-templates select=“text()”/></title></xsl:template>
<xsl:template match=“body”>
<body><xsl:apply-templates select=“table”/></body></xsl:template>
<xsl:template match=“table”>
<xsl:apply-templates select=“tr”/></xsl:template>
<xsl:template match=“tr”><xsl:apply-templates select=“td”/></xsl:template>
<xsl:template match=“td”>

<xsl:if test=“(number(string-length(text())) 〉 0) or (descendant::*)”>
<table border=“0”><tr><td>
<xsl:value-of select=“text()”/>
<xsl:apply-templates select=“a |a/img |img/a |p |map/area |img |form |text()”/>
</td></tr></table></xsl:if></xsl:template>

<xsl:template match=“p”>
<xsl:value-of select=“text()”/><br/></xsl:template>

<xsl:template match=“a”><xsl:element name=“{name()}”>
<xsl:attribute name=“href”><xsl:value-of select=“@href”/>
</xsl:attribute><xsl:value-of select=“.”/>

</xsl:element><br /></xsl:template>
<xsl:template match=“img”>

[img] <xsl:value-of select=“@alt”/><br /></xsl:template>
<xsl:template match=“area”>

<xsl:element name=“a”><xsl:attribute name=“href”><xsl:value-of select=“@href”/>
</xsl:attribute><xsl:value-of select=“@alt”/></xsl:element><br /></xsl:template>
<xsl:template match=“form”><xsl:element name=“{name()}”>

<xsl:attribute name=“name”><xsl:value-of select=“@name”/></xsl:attribute>
<xsl:attribute name=“method”><xsl:value-of select=“@method” /></xsl:attribute>
<xsl:attribute name=“action”><xsl:value-of select=“@action”/></xsl:attribute>
<xsl:value-of select=“text()”/><xsl:apply-templates select=“input |select”/>

</xsl:element></xsl:template>
<xsl:template match=“input”><xsl:element name=“{name()}”>

<xsl:attribute name=“type”><xsl:value-of select=“@type”/></xsl:attribute>
<xsl:attribute name=“name”><xsl:value-of select=“@name”/></xsl:attribute>
<xsl:attribute name=“value”><xsl:value-of select=“@value”/></xsl:attribute>

</xsl:element></xsl:template>
<xsl:template match=“select”><xsl:element name=“{name()}”>

<xsl:attribute name=“name”><xsl:value-of select=“@name”/></xsl:attribute>
<xsl:apply-templates select=“option”/></xsl:element></xsl:template>

<xsl:template match=“option”><xsl:element name=“{name()}”>
<xsl:attribute name=“value”><xsl:value-of select=“@value”/></xsl:attribute>

<xsl:value-of select=“text()”/></xsl:element>
// .............................omission.....................................//

</xsl:template>
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Fig. 22 Flow diagram of analyzer and redirector.

�Ð��H éß�ú́�l�Z>��Ð �èÄ»��¦ e����H �¦Ä»_� :£¤$í
 &ñ
�Ðs� 9 õA'¹כ r� ��1lxÜ¼�Ð "f!Q\� ���

5Åx÷&��H &ñ
�Ðs���.

4. "�j�â« Rc�� �¿D�f

�:r ���½̈_� "fq�Û¼ Bj�� �̧4Sq�Ér 3�©�\�"f ]jîß��)a R/Û ë�H"f ½̈�̧ ì�r$3�õ� 4�©�\�"f ]j

îß�ô�Ç �BHJ$�ÞÔ ���8̈� ~½Ód��Ü¼�Ð ½̈$í
÷& 9 Fig. 23õ� °ú ��. Bj�� �̧4Sq_� [jÂÒ ½̈$í
 ¹�èכ

��H XHTML���8̈�l�(XC),R/Ûë�H"f ½̈�̧ì�r$3�l�(WDSA),���8̈�%7�e�¦aÅ@Ãº'��l�(CTO),

Õªo��¦ �̧��{9� n���s�Û¼ áÔ�Ð��{9� ì�r$3� x9� ���8̈�l�(MDHA/R)s���.

XHTML ���8̈�l���H R/Û ë�H"f\�¦ XML l�ìøÍ_� ë�H"f�Ð ���8̈����H %i�½+É�̀¦ {��{©�ô�Ç��.

R/Û ë�H"f��H ½̈�̧&h�s�t� 3lw� 9 ¢̧ô�Ç q� &ñ
+þA�o÷&#Q e��l� M:ë�H\� s�\�¦ ì�r$3��l� 0A

K�"f��H {9�&ñ
ô�Ç ë�H"f +þAd���̀¦ °ú��̧2�¤ K��� ô�Ç��. ����"f XHTML ���8̈�l���H R/Û ë�H"f

\�¦ XML l�ìøÍ��� XHTML +þAd��Ü¼�Ð ���8̈�K�ÅÒ��H l�0px�̀¦ {��{©�� 9 ���6 x E�e�¦o�H�s�
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Fig. 23 Service meta model.

����̀¦ ���$í
½+É Ãº�̧ e��t�ëß� �:r ���½̈\�"f%�!3� TIDY����H �©�6 x Ú�¦�̀¦ ��6 x½+É Ãº e����.

¢̧ô�Ç Û¼H�_ç
 ���\O��Ér I�Õª[þt_� 7áxÀÓ\�¦ ½̈ì�r�#� ì�ro�r�&� ÅÒ 9, Ô�¦�9¹כ�ô�Ç ¹�èכ ]j��

x9�I�Õª��6 x_�"î
r��o���\O��̀¦Ãº'��ô�Ç��. WDSA���R/Ûë�H"f ½̈�̧ì�r$3�l���H XHTML

x9� Û¼H�_ç
 õ�&ñ
_� ���õ�\�¦ {9�§4�Ü¼�Ð ~ÃÎ��[þt#� R/Û ë�H"f\�¦ éß�{9� _�s��̂¦[þt_� |9�½+ËÜ¼�Ð

F�½̈$í
���H %i�½+É�̀¦ {��{©�ô�Ç��. Õªo��¦ ���8̈� %7�e�¦aÅ@ Ãº'��l���H R/Û ë�H"f ½̈�̧ ì�r$3�l�_�

���õ�\� XHTML Basic +þAd��Ü¼�Ð ���8̈�r�v���H ���8̈� ½©gË:s� &ñ
_��)a XSL ���8̈� %7�e�¦aÅ@

�̀¦ &h�6 xr�&� Ä»��� �BHJ$�ÞÔ\�¦ �̧��{9� �BHJ$�ÞÔ�Ð ���8̈����H l�0px�̀¦ %�o�ô�Ç��. =åQÜ¼�Ð �̧

��{9� n���s�Û¼ áÔ�Ð��{9� ì�r$3� x9� ���8̈�l���H Legacy 8̈��â
õ� ���1lx�l� 0AK� 9þt��s����

àÔ K��8\�¦ ì�r$3���¦ &h�]X�ô�Ç "fq�Û¼ ��{9��Ð ���8̈�r�&�ÅÒ��H %i�½+É�̀¦ {��{©�ô�Ç��.
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V. &P��7� �¿D�f ¼ÇÐÅ]� ��� Å]��æ Ë̂���

5�©�\�"f��H �:r ���½̈_� $í
0px�̀¦ î̈
���l� 0Aô�Ç ì�r$3� �̧4Sqõ� $í
0px î̈
�� l�ï�r�̀¦ ���

$í
�%i�Ü¼ 9, ¢̧ô�Ç ½̈�&³ ���õ�\�¦ �Ð%i���. Õªo��¦ ���$í
�)a ì�r$3� �̧4Sq l�ìøÍ �©�\�"f ]jîß�

�)a �̧��{9�6 x �BHJ$�ÞÔ ���8̈��̀¦ 0Aô�Ç R/Û ë�H"f ½̈�̧ ì�r$3� ���8̈� �̧Ñýt_� $í
0px î̈
�� x9� ���õ�

\�¦ ì�r$3��%i���.

1. &P��7� �¿D�f ¼ÇÐÅ]�

s� ]X�\�"f��H $í
0px�̀¦ î̈
���l� 0Aô�Ç ì�r$3� �̧4Sqõ� ¹ô�Çכ��9 ���]j �̧|	� x9� $í
0px î̈
��

l�ï�r�̀¦ ���$í
�%i���. ]jîß��)a R/Û ë�H"f ½̈�̧ ì�r$3� ~½ÓZO�õ� �BHJ$�ÞÔ ���8̈� ~½ÓZO��̀¦ &h�6 x½+É

ì�r$3� �̧4Sq�̀¦ ���$í
�l� 0AK� �¾ÓÊê �̧��{9� ���'��Å	\�"f_� ]j/BN|̈c �B}©� "fq�Û¼ü< s�6 x

6 x�̧\�¦ �¦�9�#� �&³F� �©�6 x "fq�Û¼ ×�æ��� R/Û ��s�àÔ[þt�̀¦ "fq�Û¼ 7áxÀÓ\� ���� ì�rÀÓ

��¦, ì�rÀÓ�)a R/Û ��s�àÔ\�¦ @/�©�Ü¼�Ð ]jîß��)a ~½ÓZO��̀¦ &h�6 x�l� 0AK�"f Fig. 24ü< Fig.

25_� :�x>� X<s�'�(ô�Ç²DG���'��Å	&ñ
�ÐG'p'�, 2003)\�¦ ì�r$3��%i���.

Fig. 24��H �̧��{9����'��Å	s�6 x���� �̧��{9����'��Å	�̀¦:�xK����©� ú́§s�]j/BN~ÃÎl�\�¦
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Fig. 24 Preferred services of mobile users (units:%).
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Fig. 25 Excepted preference services of mobile users (units:%).

�B}©����H"fq�Û¼�� “6£§���1psl�(26.2%)”s� 9,Õª��6£§Ü¼�Ð “6\��èo�/ësq�Ðn�(21.6%)”ü<

“>�e��(7.0%)”1px_�í�H"fe���̀¦�Ð#�ï�r��. ¢̧ô�Ç Fig. 25��H�&³F�Áº������'��Å	q�s�6 x��[þt

s� �¾ÓÊê Áº��� ���'��Å	�̀¦ s�6 x�>� |̈c �â
Äº ��� ñ�>� |̈c "fq�Û¼ ?/6 xÜ¼�Ð “#�'��/�§:�x

&ñ
�Ð���Ò�o(9.8%)”�̀¦���©�ú́§s�t�&h���¦e��Ü¼ 9,��6£§Ü¼�Ð��H “¾»Û¼���Ò�o(9.0%)”, “6£§

��� 1psl�(7.8%)”, “���6 x
�×¼ l�0px(7.7%)”, “���ì�r7£x(7.3%)”, “0Au�&ñ
�Ð SX����(7.3%)”,

“t�o�&ñ
�Ð ]j/BN(7.0%)” 1pxe���̀¦ �Ð#�ÅÒ�¦ e����.

Fig. 24ü< Fig. 25_� :�x>� X<s�'�\�¦ ì�r$3��#� Table 24\� ����?/%3���. ì�r$3� ���õ�

YO�w�p�n�#Qü< &ñ
�Ð ���Ò�o "fq�Û¼\�¦ ���©� ��� ñ���H �B}©� "fq�Û¼�Ð �̧Ø�¦÷&%3���. ����

"f 6£§��� ���ë�H ��s�àÔ, 1lx%ò
�©� ]j/BN ��s�àÔ, #�'��/�§:�x &ñ
�Ð ]j/BN ��s�àÔ x9� ¾»Û¼ ���

Ò�o ��s�àÔ�� �̧��{9� éß�ú́�l�\�¦ ��6 x�#� s�6 x½+É "fq�Û¼[þt ×�æ\�"f ���©� ú́§�Ér ��6 x��

[þts� "é¶���H "fq�Û¼ 7áxÀÓ�� �)a��. Õª�QÙ¼�Ð ]jîß�ô�Ç R/Û ë�H"f ½̈�̧ ì�r$3�õ� �BHJ$�ÞÔ ���

8̈��Ér 3�©�_� Table 8\� ��\P��)a 104>h_� 
�_��¦o� ×�æ\�"f &ñ
�Ð ���Ò�o ]j/BN �í»1Ï ��s�

àÔ x9� YO�w�p�n�#Q ]j/BN ��s�àÔ\�¦ R/Û ½̈�̧ ì�r$3�õ� �BHJ$�ÞÔ ���8̈��̀¦ Ãº'��½+É @/�©� ��s�

àÔ�Ð ���&ñ
�%i���.

2. Å]��æ Ë̂��� e�)K�

]jîß��)a R/Û ë�H"f ½̈�̧ ì�r$3�_� $í
0px�̀¦ î̈
���l� 0Aô�Ç l�ï�r\�"f R/Û ë�H"f ½̈�̧ ì�r$3�
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Table 24. Analysis data of Fig. 24 and Fig. 25.

�̧��{9� ���'��Å	 ��6 x�� ��� ñ�̧ �¾ÓÊê �B}©� "fq�Û¼

"fq�Û¼

7áxÀÓ

(�©�0A50A)

6£§���1psl�, 6\��èo�/ësq�Ðn�, >�e��, #�'��/�§:�x/¾»Û¼ &ñ
�Ð ���Ò�o,
���6 x
�×¼ l�0px, TV/%ò
�o/1lx%ò
�©�, 6£§���1psl�, ���6 x
�×¼/���ì�r7£x
®éiç
/\VB�/\V��� "fq�Û¼ l�0px

ì�r$3�
�©�0A\� K�{©�÷&��H "fq�Û¼��H �©�0A\� K�{©�÷&��H "fq�Û¼��H

YO�w�p�n�#Q "fq�Û¼\� K�{©�H�d &ñ
�Ð ���Ò�o "fq�Û¼\� K�{©�H�d

_� $í
0px�Ér �BHJ$�ÞÔ ���8̈��̀¦ 0Aô�Ç ���%�o� l�0px\� K�{©�÷&Ù¼�Ð s���H �BHJ$�ÞÔ ���8̈� �̧Ñýt_�

$í
0px�̀¦ î̈
���<ÊÜ¼�Ð+� %3��̀¦ Ãº e����. ����"f R/Û ë�H"f ½̈�̧ ì�r$3�_� $í
0px î̈
�� l�ï�r�Ér

�BHJ$�ÞÔ ���8̈� $í
0px_� l�ï�r\� �í&h��̀¦ é�H��.

�t�ëß� �BHJ$�ÞÔ ���8̈�_� î̈
�� l�ï�r�Ér ��6£§õ� °ú s� ¿º ��t��Ð &ñ
ô�Ç��.

'Í	P:,{9�ìøÍ&h�Ü¼�ÐÊë@/�:r�̀¦s�6 x�#�Ä»���R/Û"fq�Û¼\�]X���H����@/ÂÒì�r�ÉrX<Û¼

ß¼d�v\�"f_� ÚÔ��Äºfç
 ÂÓü< Êë@/�:r\�"f_� ÚÔ��Äºfç
 ÂÓ�� �©�s����. ����"f Ä»��� ���

'��Å	õ� �̧��{9� ���'��Å	\�"f_� ÚÔ��Äºfç
 ÂÓ_� {9��'a$í
 #�ÂÒ\�¦ î̈
�� l�ï�rÜ¼�Ð &ñ
ô�Ç��.

Ä»���õ� �̧��{9�\�"f_�áÔo�H$�_�s����_�í�H"f��"f�Ð{9��'a÷&��Ht�_�óøÍéß��Éry��y��_� 8̈�

�â
\�"f áÔo�H$�_�s���� ÷&��H �BHJ$�ÞÔ[þt�̀¦ í�H"f&h�Ü¼�Ð B�iç
�#� Õª í�H"f�� 1lx{9�ô�Ç í�H

"f���t�\�¦ &ñ
|¾Ó&h���� °úכÜ¼�Ð �̧Ø�¦ô�Ç��. ¢̧ô�Ç �̧Ø�¦�)a Ãºu���H �BHJ$�ÞÔ ���8̈�_� ���ø@�̧ x9�

�̧��{9� éß�ú́�l�_� �×¼J?#Q&h���� ]j���$í
s� �FG4�¤÷&%3���Ht�_� óøÍéß� l�ï�rs�l��̧ ���.

ÑütP:, ���8̈� �̧Ñýt_� ���8̈� %7�e�¦aÅ@ ���$í
õ� �'aº���)a 4�¤ú̧��̧\�¦ î̈
�� l�ï�rÜ¼�Ð &ñ
ô�Ç��.

s���H XPATH\� ³ð�&³÷&��H �â
�Ðd��s� 9 :£¤&ñ
 I�Õª ��¹�èכ �>rF���¦ e����H #3�0A\�¦ t�

%i�&h� ¢̧��H ���%i�&h����t�\�¦ _�p�� 9 ¢̧ô�Ç �̧Ø�¦�)a Ãºu���H R/Û ë�H"f ½̈�̧ ì�r$3�_� Ä»6 x$í


�̀¦ _�p�ô�Ç��.
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Fig. 26 Results of structure analysis for yahoo.com.

3. Ä©«Å� Úr
ø�

s�]X�\�"f��H]jîß�ô�ÇR/Ûë�H"f ½̈�̧ì�r$3����õ�ü<s�\�¦l�ìøÍÜ¼�Ðô�Ç�BHJ$�ÞÔ���8̈�~½Ó

ZO�_� $í
0px�̀¦ ·ú����Ðl� 0AK� ½̈�&³ ���õ�\�¦ ����?/%3���.

1) �	ø %K�"� Ä©�¿ &P��7� Ä©«Å� Úr
ø�

���$� 5�©� 1]X�\�"f ���$í
ô�Ç ì�r$3� �̧4Sq\� l�ï�r�#� ���&ñ
�)a Table 8\�"f &ñ
�Ð ���Ò�o

x9�&ñ
�Ð]j/BN��s�àÔ×�æ\�"f “yahoo.com”_�R/Ûë�H"f ½̈�̧ì�r$3����õ�\�¦ Fig. 26\���

��?/%3���. Fig. 26_� (a)��H Internet Explorer�©�\� áÔo�H$�_�s�����)a Ä»��� �BHJ$�ÞÔs� 9,

(b)��H ]jîß��)a R/Û ë�H"f ½̈�̧ ì�r$3�\� _�K� éß�{9� _�s��̂¦ l�ìøÍÜ¼�Ð F�½̈$í
�)a �̧��{9�6 x

�BHJ$�ÞÔ\�¦ Internet Explorer�©�\�"f áÔo�H$�_�s����ô�Ç ?/6 xs���. �o¶ú�³ð_� _�p���H 3�©�

_� l��:r ÚÔ��Äºfç
 ÂÓ_� >h¥Æ���� TDLR í�H"f\�¦ Ä»t���¦ e��6£§�̀¦ �����·p��.
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Fig. 27 Results of source code form yahoo.com.

Õªo��¦ Fig. 27_� (a)��HÄ»����BHJ$�ÞÔ_��èÛ¼�ï×¼s� 9, (b)��H (a)\�¦ TIDY\�¦s�6 x

�#� XHTML�Ð ���8̈�ô�Ç Êê Û¼H�_ç
 õ�&ñ
 x9� ]jîß��)a R/Û ë�H"f ½̈�̧ ì�r$3� ~½Ód���̀¦ Ãº'��

ô�Ç Êê_� �èÛ¼ �ï×¼ ���õ�s���. éß�{9� _�s��̂¦ l�ìøÍ +þAd��_� Êëo�Û¼hË:ô�Ç í�H"f�Ð R/Û ë�H"f

�� F�½̈$í
÷&%3���. &h����_� 1lxÕª��p���H R/Û ë�H"f ½̈�̧ ì�r$3� õ�&ñ
\�"f ���_� éß�{9� _�

s��̂¦�̀¦ Òqt$í
�l� 0AK� ÆÒ�� ¶ú�{9�÷&�¦ e����H I�Õª ¦�\¹�èכ �����·p��. ¢̧ô�Ç (b)\�"f��H

Õª @/�©� �ï×¼\�¦ ¶ú�(R�̂¦ Ãº��H \O�t�ëß� R/Û ë�H"f ½̈�̧ ì�r$3�s� ¢-a«Ñ÷&��� Ô�¦�9¹כ�ô�Ç I�Õª

¹�è(<FONT>)כ [þts� ���]j÷&%3�Ü¼ 9, “<FORM>” I�Õª_� ��6 x 0Au� "î
r��o x9� éß�

{9� _�s��̂¦�o 1pxs� Ãº'��÷&%3���.

Fig. 26õ� 1lx{9� ~½ÓZO�Ü¼�Ð y��y�� “amazon.com”õ� “buy.com”_� R/Û ë�H"f\�¦ ]jîß�ô�Ç

½̈�̧ ì�r$3� ~½ÓZO�\� _�K� éß�{9� _�s��̂¦[þt�Ð ÆÒØ�¦ô�Ç ���õ�\�¦ Fig. 28õ� Fig. 29\� ����?/

%3���. ��ðøÍ��t��Ð TDLRô�Ç Êëo�Û¼hË: l�ìøÍÜ¼�Ð �BHJ$�ÞÔ í�H"f�� Ä»t�÷&%3���. Õªo��¦

Fig. 30\� ����èß� ��ü< °ú s� ½̈�̧ ì�r$3� Êê_� �èÛ¼ �ï×¼��H éß�{9� _�s��̂¦[þt�Ð ë�H"f��

F�½̈$í
÷&%3���.
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Fig. 28 Results of structure analysis for amazon.com.

����"f ]jîß��)a R/Û ë�H"f ½̈�̧ ì�r$3�_� ���õ���H �&³F� Ä»��� �BHJ$�ÞÔ[þt�̀¦ �̧��{9� �BHJ$�

ÞÔ�Ð ���8̈�K� ������H õ�&ñ
\�"f XHTML Basic_� p� t�"é¶ ���½Ó�̀¦ K����½+É Ãº e����H �í

Ð�	Ü¼�Ð ���8̈�s� ��0px��¦ ¢̧ô�Ç Ô�¦�9¹כ�ô�Ç ��¹�èכ "î
r�&h� I�Õª ��6 x_� 0Au�\�¦ t�&ñ
½+É

Ãº e��6£§�̀¦ �Ð#� ÅÒ%3���. �t�ëß� Fig. 28_� (c)\�"f �Ð��� ��ü< °ú s� ���8̈� r� :£¤Ãº l�

 ñ_� ���8̈� �=/BGs� µ1ÏÒqt÷&%3���.

2) Ùoµ��dåÃ £o>».É Ä©«Å� Úr
ø�

Fig. 31�Ér “yahoo.com”_�Ä»����BHJ$�ÞÔ{9�ÂÒì�rs� 9, Fig. 32��H]jîß��)aR/Ûë�H"f ½̈

�̧ ì�r$3�õ� �BHJ$�ÞÔ ���8̈� ~½ÓZO��̀¦ Ãº'��ô�Ç Êê Internet Explorer�©�\� áÔo�H$�_�s����ô�Ç ���

õ�s��¦ Fig. 33�Ér �̧��{9� \�ÓýtYUs�'��©�\� áÔo�H$�_�s����ô�Ç ���õ�s���. �̧��{9� éß�ú́�

l� �©�\�"f_� ÚÔ��Äºfç
 ÂÓ�� Ä»��� 8̈��â
_� Õª��õ	כ Êëo�Û¼hË:�>� {9��'a÷&�̧2�¤ �BHJ$�ÞÔ
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Fig. 29 Results of structure analysis for buy.com.

[þts� [j�Ð�Ð F�½̈$í
÷&%3�6£§�̀¦ ·ú� Ãº e����.

¢̧ô�Ç Fig. 31, Fig. 32, Fig. 33õ� °ú �Ér ~½Ód��Ü¼�Ð Fig. 34, Fig. 35, Fig. 36 Õªo�

�¦ Fig. 37, Fig. 38, Fig. 39�̀¦ ����?/%3���. ��ðøÍ��t��Ð �̧��{9� éß�ú́�l� �©�\�"f_� ÚÔ

��Äºfç
 ÂÓ�� Ä»��� 8̈��â
_� Õª��õ	כ Êëo�Û¼hË:�>� {9��'a÷&�̧2�¤ �BHJ$�ÞÔ[þts� [j�Ð�Ð F�

½̈$í
÷&%3���.

4. Å]��æ Ë̂��� ��� Úr
ø� &P��7�

s�]X�\�"f��H]jîß�ô�ÇR/Ûë�H"f ½̈�̧ì�r$3����õ�ü<s�\�¦l�ìøÍÜ¼�Ðô�Ç�BHJ$�ÞÔ���8̈����

õ�\�¦ �Ð@/�Ð �:r ���½̈\�"f ]jîß��)a �̧��{9�6 x �BHJ$�ÞÔ ���8̈��̀¦ 0Aô�Ç R/Û ë�H"f ½̈�̧ ì�r$3�

õ� ���8̈�\� @/ô�Ç ���õ�\�¦ ì�r$3��%i���.
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Fig. 30 Results of source code for amazon.com and buy.com.

Fig. 31 A part of yahoo.com in internet explorer.

1) Å]��æ Ë̂���

(1) áÃ��ËÁ�b� ÉÚ�+ ��
®̧�Å]�

ÚÔ��Äºfç
 ÂÓ��H Ä»���õ� �̧��{9� �©�u�çß�_� �×¼J?#Q&h���� 	�s�&h�Ü¼�Ð ����#� f��]X�

q��§½+É Ãº��H \O���. �t�ëß� 3�©�\�"f ]jr��)a Êëo�Û¼hË:ô�Ç ÚÔ��Äºfç
 í�H"f��� TDLR ~½Ó

d��Ü¼�Ð Ä»��� ÚÔ��Äºfç
õ� �̧��{9� ÚÔ��Äºfç
çß��̀¦ q��§½+É Ãº e��Ü¼ 9 s���H ���8̈����_� �BH

J$�ÞÔ C�\P� í�H"fü< ���8̈�Êê_� �BHJ$�ÞÔ C�\P� í�H"f\�¦ "f�Ð í�H"f&h�Ü¼�Ð q��§�<ÊÜ¼�Ð+� ��

0px���.

����"f "é¶�:r ë�H"fü< ���¿	 ë�H"fü<_� áÔo�H$�_�s���� í�H"f\�¦ q��§�l� 0AK� Table

25_� q��§ l�ï�r éß�0A x9� ���]j �̧|	�õ� 8£¤&ñ
�l� 0AK� ]jîß����H Table 26_� ·ú��¦o�7£§,

Õªo��¦ "é¶�:rõ� ���¿	 ë�H"f\�"f %7�Û¼àÔ\�¦ ÆÒØ�¦�l� 0Aô�Ç Table 27_� XSL %7�e�¦aÅ@�̀¦

s�6 x�#� Table 28_� &ñ
|¾Ó&h� Ãºu�\�¦ �̧Ø�¦�%i���.
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Table 25. Estimating criterion.

q��§ l�ï�r
B�g�A�)a /åJ��(éß�#Q) Ãº / ����̂ /åJ��(éß�#Q) Ãº

/åJ�� éß�0A B�g�A éß�#Q éß�0A B�g�A

���]j �̧|	�
�̧��H /BNÑþ� ]j�� /BNÑþ� ô�Ç >h\�¦ ]jü@ô�Ç �̧��H /BNÑþ� ]j��

���y�� l� ñ�� ìøÍy�� ¢̧��H ·ú� Ãº \O���H l� ñ�Ð ���8̈�÷&��H �©�S!� \��Q

Table 26. Reliability algorithm.

// Matching for between the characters
array source[ ] = stream that all empty blank removed between characters
array target[ ] = stream that all empty blank removed between characters
for( i=0; i ¡ source.length(); i++) {

if(source[i] == target[i]) matched += 1;
}
reliability between the characters = ( matched / source.length() ) × 100

// Matching for between the words
list slist() = stream that all empty blank removed between words

except one empty blank between words
list tlist() = stream that all empty blank removed between words

except one empty blank between words
for( i=0; i ¡ slist.count(); i++) {

if(slist(i) == tlist(i)) matched += 1;
}
reliability between the words = ( matched / slist.count() ) × 100

Table 27. XSL template for text extraction.

<xsl:template match=“/”>
<html>
<xsl:apply-templates select=“//text()”/>
<html>
<xsl:template match=“text()”><xsl:value-of select=“.”/></xsl:template>
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Table 28. Estimated value of contents assembling sequence after contents conver-
sion.

@/�©� ��s�àÔ �BHJ$�ÞÔ C�\P� í�H"f

(26>h ��s�àÔ) /åJ�� éß�0A B�g�A éß�#Q éß�0A B�g�A ���y�� l� ñ ��6 x

amazon.com 99.95% 98.78% ©
bbc.co.uk 99.84% 99.33% ©
buy.com 100% 100% ×
cam.ac.uk 99.66% 98.41% ©
chosun.com 99.33% 97.91% ©
cornell.edu 99.77% 98.88% ©
elibrary.com 99.72% 98.54% ©
harvard.edu 99.83% 99.07% ©
kr.yahoo.com 97.65% 92.86% ©
latimes.com 100% 100% ×
lcweb.loc.gov 100% 100% ×
lycos.com 99.68% 98.31% ©
mobile.org 99.93% 99.65% ©
music.com 99.81% 98.98% ©
naver.com 98.09% 94.50% ©
nytimes.com 99.98% 99.91% ©
ox.ac.uk 100% 100% ×
stanford.edu 100% 100% ×
umn.edu 99.66% 98.25% ©
usatoday.com 99.96% 99.80% ©
vlib.org 99.84% 98.81% ©
washingtonpost.com 99.98% 99.88% ©
winamp.com 99.85% 99.27% ©
wsj.com 100% 100% ×
yahoo.com 97.86% 88.05% ©
yale.edu 98.59% 92.31% ©
Average 99.58% 98.13%
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Fig. 32 Conversion result of yahoo.com in internet explorer.

Table 28_� �̧Ø�¦�)a Ãºu� °úכ\� @/ô�Ç ���õ�\�¦ ì�r$3�K��Ð��� ��_� @/ÂÒì�rs� �BHJ$�ÞÔ �=

/BG\O�s����8̈�s�Ãº'��÷&%3���.�t�ëß�"é¶�:rë�H"f?/\�"f���_���s�%7��̀¦ ½̈Z>��l�0A

�#� {9�ìøÍ&h�Ü¼�Ð ��6 x÷&�¦ e����H /åJ Qo�³ð l�0px_� :£¤Ãº l� ñ��� ���y�� ë�H��[þts� ���8̈�

Êê ìøÍy�� ë�H�� ¢̧��H ·ú� Ãº \O���H l� ñ�Ð ���8̈�s� ÷&%3�Ü¼ 9 s��Qô�Ç ���8̈� �̧ÀÓ\� K�{©�÷&

��H?/6 x�̀¦ Table 29\�&ñ
o��%i���.Õªo��¦ Table 29\�5Åq���H���½Ó[þt�Ér���]j �̧|	�\�

"f]jr�ô�Ç��ü<°ú s����8̈�\��Q�Ð%�o��%i�Ü¼ 9,���õ�&h�Ü¼�Ð�BHJ$�ÞÔC�\P�í�H"f\�¦�©�

s��>� �#� ÚÔ��Äºfç
 ÂÓ_� {9��'a$í
�̀¦ y���èr�v���H "é¶���s� ÷&%3���. �t�ëß� s��Qô�Ç ���

8̈� �̧ÀÓ��H ]jîß��)a R/Û ë�H"f ½̈�̧ ì�r$3� x9� ���8̈� �̧Ñýts� ����� "é¶�:r R/Û ë�H"f\�¦ XHTML

�Ð ���8̈�r�v���H ���%�o� õ�&ñ
�̀¦ Ãº'�����H TIDY\�"f µ1Ï|
�÷&%3�Ü¼ 9, �¾ÓÊê TIDY_� ���

�ïç̀
 l�0px�̀¦ �Ð¢-a���� ÚÔ��Äºfç
 ÂÓ_� {9��'a$í
�Ér �̧Ø�¦�)a Ãºu� °úכ�Ð�� Z�}��|9� �Ü¼�Ð	כ

�Ð�����. ����"f �:r ���½̈\�"f ]jîß�ô�Ç ~½ÓZO�Ü¼�Ð R/Û ë�H"f\�¦ ì�r$3���¦ ���8̈��̀¦ Ãº'���>�

÷&��� î̈
ç�H 98.86%_� Ä»·Áº���çß� ÚÔ��Äºfç
 ÂÓ {9��'a$í
�̀¦ t�"é¶�>� ÷&%3���.
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Fig. 33 Conversion result of yahoo.com in mobile browser.

Table 29. Error characters.

Before After
TM, c©, . . . , ·, “, ”, ‘, ’, ↓, r, ���y�� /BNÑþ� 1px ���y�� :£¤Ãº l� ñ ? or non character

(2) Ùoµ��dåÃ £o>».É é�>c]�¿

�BHJ$�ÞÔ ���8̈� ���ø@�̧��H "é¶�:r R/Û ë�H"f_� �̧��H �BHJ$�ÞÔ�� �=/BG \O�s�, Õªo��¦ ��f��

\O�s� ���¿	 ë�H"f�Ð ���8̈�÷&%3���Ht�\�¦ _�p�ô�Ç��. Õª�QÙ¼�Ð �BHJ$�ÞÔ ���8̈� ���ø@�̧_� 8£¤&ñ


l�ï�r�Ér "é¶�:rõ� ���¿	 çß� {9�@/ {9� @/6£x �'a>�ü< 1lx{9�� 9, ¢̧ô�Ç �BHJ$�ÞÔ ���8̈� ���ø@�̧��H

ÚÔ��Äºfç
 ÂÓ_� {9��'a$í
 ���7£x ~½Ód��õ� 1lx{9����. 7£¤ "é¶�:rõ� ���¿	 çß� ���8̈� ���ø@�̧�� �>r

F��t� ·ú§��H����� ÚÔ��Äºfç
 ÂÓ\�¦ ���7£x½+É Ãº \O�l� M:ë�Hs� 9, ¢̧ô�Ç ÚÔ��Äºfç
 ÂÓ_� {9�

u�$í
s� ±ú������ Õª ëß��pu ���8̈� ���ø@�̧\�¦ �Ð�©�½+É Ãº�̧ \O�l� M:ë�Hs���. ����"f �:r ���
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Fig. 34 A part of amazon.com in internet explorer.

½̈\�"f_� �BHJ$�ÞÔ ���8̈� ���ø@�̧��H ÚÔ��Äºfç
 ÂÓü< 1lx{9�ô�Ç Ãºu� °ú̀�כ¦ °ú�>� ÷& 9, î̈
ç�H

98.86%_� �BHJ$�ÞÔ ���8̈� ���ø@�̧\�¦ SX��Ð%i���.

(3) �¿����
 í5�K±Óe��+ �Þ«M(#a V�»ÈÐÅ]� ;³�¡�́

�̧��{9� éß�ú́�l�_� ���ª�ô�Ç �×¼J?#Q ]j���$í
 ×�æ\�"f �FG4�¤�l� 0Aô�Ç ���½Ó�Ér 3�©�\�

"f ���Õütô�Ç ��ü< °ú s� �̧��{9� éß�ú́�l� n�Û¼e�¦YUs� 8̈��â
Ü¼�Ð ���K� µ1ÏÒqt÷&��H Ä»·Áº���çß�

ÚÔ��Äºfç
_� 	�s�&h�s�%i���. ����"f �:r ���½̈��H Ä»·Áº���çß� ÚÔ��Äºfç
�̀¦ Êëo�Û¼hË:ô�Ç ~½Ó

d��Ü¼�Ð {9�u���̧2�¤ �%i�Ü¼ 9, Õª ���õ���H 0A\�"f �̧Ø�¦�)a ÚÔ��Äºfç
 ÂÓ_� {9��'a$í
s���.

(4) �̀g�̈·ÿ= ¼ÇÐÅ]��+ ¡�́O±Õ�¿

%7�e�¦aÅ@ ���$í
_� 4�¤ú̧��̧��H ×�æô?�)a _�s��̂¦[þtõ� �BHJ$�ÞÔ[þt�̀¦ ���Ò�o�l� 0Aô�Ç XSL_�

�â
�Ðd����� XPATH_����Ò�od��\�@/ô�Ç î̈
��s���.q�½̈�̧&h����R/Ûë�H"f��HYUs���Ö�©_�s�

�̂¦õ� ×�æô? _�s��̂¦[þts� �>rF��<ÊÜ¼�Ð Table 30_� (a)ü< °ú s� XPATH ���Ò�od��\���H ìøÍ×¼

r� F�)&h� :£¤$í
��� “//(all_� _�p�)”_� ��6 xs� Ô�¦��x����(XPATH). �t�ëß� ]jîß��)a

�BHJ$�ÞÔ ���8̈� %7�e�¦aÅ@�Ér éß�{9� _�s��̂¦ l�ìøÍÜ¼�Ð ì�r$3��)a R/Û ë�H"f\� &h�6 x�<ÊÜ¼�Ð “//” ��

6 xs� ¹כ��9 \O���. s���H R/Û ë�H"f ½̈�̧ ì�r$3� éß�>�\�"f ×�æô?�)a _�s��̂¦[þts� ]j��÷&%3�l�
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Fig. 35 Conversion result of amazon.com in internet explorer.

Table 30. Example of searching expression of XPATH.

(a) (b)
<xsl:template match=“//table”> <xsl:template match=“table”>

M:ë�Hs���. ����"f Table 30_� (b)ü< °ú s� %7�e�¦aÅ@ ���$í
s� ��0px�<ÊÜ¼�Ð+� %7�e�¦aÅ@ ���$í


4�¤ú̧��̧�� y���è÷&%3��¦ s���H R/Û ë�H"f ì�r$3�_� ���õ��� ÅÒ��H Ä»6 x$í
s��� �̂¦ Ãº e����.

2) Úr
ø� &P��7�

�:r ���½̈\�"f ]jîß�ô�Ç R/Û ë�H"f ½̈�̧ ì�r$3�õ� �BHJ$�ÞÔ ���8̈� ~½ÓZO�_� ���½̈ ���õ���H ��6£§

õ� °ú ��.

'Í	P:, q�½̈�̧&h�s��¦ &ñ
+þA�o÷&t� ·ú§�Ér R/Û ë�H"f\�¦ XML l�ìøÍ_� ×�æô?÷&t� ·ú§�Ér éß�

{9� _�s��̂¦ ½̈�̧�Ð F�½̈$í
�%i���. Õª!3�Ü¼�Ð+� ë�H"f ½̈�̧�� t�"é¶÷&t� ·ú§�8���̧ XML
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Fig. 36 Conversion result of amazon.com in mobile browser.

6£x6 x E�e�¦o�H�s����[þts� l��:r&h���� ë�H"f_� ½̈�̧\�¦ ·ú� Ãº e��l� M:ë�H\� �8 ~1�>� ]X���Hs�

��0px� 9, ¢̧ô�Ç XML l�ìøÍs�Ù¼�Ð Legacy �̧��{9� "fq�Û¼ x9� �BHJ$�ÞÔ\�¦ ÚÔ��Äºfç
 ½+É

Ãº e����H TV, Car Navigation r�Û¼%7�õ� ���1lxs� ��0px���.

ÑütP:, 4�¤ú̧�ô�Ç YUs���Ö�©õ� ×�æô?�)a _�s��̂¦[þts� ��6 x�)a R/Û ë�H"f\�¦ éß�0A _�s��̂¦[þt

_� |9�½+ËÜ¼�Ð ÆÒØ�¦��¦ ���8̈��#� �̧��{9� 8̈��â
\�"f�̧ Ä»��� 8̈��â
õ� {9�u�÷&��H Êëo�Û¼

hË:ô�Ç ÚÔ��Äºfç
 í�H"f\�¦ °ú��̧2�¤ F�½̈$í
�%i�Ü¼ 9, �BHJ$�ÞÔ_� ���8̈��Ér �=/BG \O�s� ���8̈�÷&

#Q ���8̈� ���ø@�̧\�¦ SX��Ð�%i���. Õª!3�Ü¼�Ð+� Ä»��� �BHJ$�ÞÔ\�¦ �̧��{9� 8̈��â
\�"f Ä»��� 8̈�

�â
õ� {9�u�÷&��H ÚÔ��Äºfç
 ÂÓ\�¦ °ú��̧2�¤ ½+É Ãº e��Ü¼ 9, �è+þA �̧��{9� éß�ú́�l�_� n�Û¼e�¦

73



Fig. 37 A part of buy.com in internet explorer.

YUs� ]j���$í
�̀¦ �FG4�¤�%i���.

!Ó	P:, R/Û ë�H"f\�¦ R/Û ë�H"f ½̈�̧ ì�r$3�\� _�K� éß�0A _�s��̂¦�Ð éß�í�H�o x9� �â
|¾Ó�o r�

(����. Õª!3�Ü¼�Ð+� ���8̈� �̧Ñýt_� ���8̈� %7�e�¦aÅ@��� XPATH ���Ò�od���̀¦ éß�í�H�o r�(����.

�Å	P:, �BHJ$�ÞÔ ���8̈�_� ���8̈� ~½Ód���Ér l��>r_� �9�'�a�A l�ìøÍ_� ½©gË:�̀¦ ��6 x����"f ���

8̈�_� SX��©�$í
õ� Ä»���$í
�̀¦ °ú��̧2�¤ XSLT l�Õüt��� XSL l�ZO��̀¦ ��6 xÙþ¡Ü¼ 9, XHTML

Basic_� �̧Ñýt l�ìøÍÜ¼�Ð ���8̈��%i���. Õª!3�Ü¼�Ð+� Dh�Ðî�r ���8̈� ½©gË:_� ÆÒ�� x9� ���]j

�� 6 xs����.

=åQÜ¼�Ð ]jîß��)a ���½̈ ~½Ód���̀¦ &h�6 x���� �&³F� ]X���H÷&�¦ e��t� ·ú§��H Ä»��� �BHJ$�ÞÔ[þt

�̀¦ �̧��{9� 8̈��â
Ü¼�Ð "fq�Û¼ ½+É Ãº e����. ����"f �̧��{9�6 x �BHJ$�ÞÔ F�Òqt$í
_� q�6 x�̀¦

]X�y��r�~�́ Ãº e����.
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Fig. 38 Conversion result of buy.com in internet explorer.
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Fig. 39 Conversion result of buy.com in mobile browser.
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VI. Úr
Òeµ

�:r���½̈\�"f��H �̧��{9��BHJ$�ÞÔ���8̈��̀¦0AK�,R/Ûë�H"f ½̈�̧ì�r$3�~½ÓZO��̀¦]jîß��%i�

��. Õªo��¦ ½̈�̧ ì�r$3� ���õ�_� Ä»6 x$í
�̀¦ {9�7£x�l� 0A�#� ½̈�̧ ì�r$3�_� ���õ�\�¦ {9�§4�

~ÃÎ�� �̧��{9� �BHJ$�ÞÔ\�¦ Òqt$í
���H �BHJ$�ÞÔ ���8̈� ~½ÓZO��̀¦ ]jîß��%i���. ¢̧ô�Ç �BHJ$�ÞÔ ���8̈�

~½ÓZO�_� $í
0px�̀¦ î̈
���l� 0Aô�Ç ì�r$3� �̧4Sq�̀¦ ���$í
�%i�Ü¼ 9, ì�r$3� �̧4Sq l�ìøÍÜ¼�Ð ]jîß�

�)a R/Û ë�H"f ½̈�̧ ì�r$3�õ� �BHJ$�ÞÔ ���8̈� ~½ÓZO�_� $í
0px�̀¦ l��>r ���½̈[þtõ� q��§�#� ��6£§

õ� °ú �Ér ���õ�\�¦ �̧Ø�¦Ùþ¡��.

�:r ���½̈\�"f ]jîß�ô�Ç R/Û ë�H"f ½̈�̧ ì�r$3�_� ���õ��Ð��H 'Í	P: R/Û�̀s�t�?/_� �̀s�t�

YUs���Ö�©[þt�̀¦ ]j����¦ �BHJ$�ÞÔ\�¦ �í�<Ê���H _�s��̂¦[þtëß� éß�0A _�s��̂¦[þt�Ð ÆÒØ�¦Ùþ¡Ü¼

 9, ÆÒØ�¦�)a éß�0A _�s��̂¦[þt�Ér Êëo�Û¼hË:�>� F�½̈$í
�%i���. ÑütP:, n�Û¼e�¦YUs��� ����Ér

�̧��{9�éß�ú́�l��©�\�éß�0A_�s��̂¦éß�0A�Ð�BHJ$�ÞÔ]j/BNx9� �̧��{9��BHJ$�ÞÔ���8̈����\O�r�

Ä»������'��Å	�BHJ$�ÞÔ_�4�¤ú̧�$í
�̀¦×�¦%i���.!Ó	P:, XMLl�ìøÍs�Ù¼�Ð���Ér XMLl�ìøÍ6£x

6 x E�e�¦o�H�s����[þts� 3lq&h�\� ���� ��6 x½+É Ãº e���¦, �Å	P:, �̧��{9� �BHJ$�ÞÔ Òqt$í
_� ÂÒ

{���̀¦ ×�¦%i�Ü¼ 9 �BHJ$�ÞÔ ���8̈� �̧Ñýt_� ���8̈� %7�e�¦aÅ@ 4�¤ú̧��̧\�¦ y���èr�(����. ��$Á	P:, R/Û

ë�H"f ½̈�̧ ì�r$3�_� ���õ���H R/Û ë�H"f_� �BHJ$�ÞÔ\�¦ �=/BG�t� ·ú§��H �BHJ$�ÞÔ ���ø@�̧\�¦ SX��Ð

�%i�Ü¼ 9, =åQÜ¼�Ð Ä»��� ���'��Å	 �BHJ$�ÞÔ�� �̧��{9� ���'��Å	\�"f�̧ Êëo�Û¼hË:ô�Ç ÚÔ��Äº

fç
 {9��'a$í
�̀¦ ]j/BN�%i���.

77



Õªo��¦ ]jîß��)a �BHJ$�ÞÔ ���8̈� ~½ÓZO��Ér éß�í�H�o÷&�¦ �â
|¾Ó�o�)a R/Û ë�H"f��� Ä»��� ���'�

�Å	 �BHJ$�ÞÔ\�¦ WAP 2.0õ� XHTML Basic l�ìøÍ_� �̧��{9� "fq�Û¼ 8̈��â
Ü¼�Ð_� ���8̈�Ü¼

�Ð+�, Õª ���½̈ ���õ���H 'Í	P:, l��>r HTML �9�'�a�A l�ìøÍ_� I�Õª éß�0A ���8̈��̀¦ �7Ho�&h�

Ü¼�Ð >h���ô�Ç XHTML Basic l�ìøÍ �̧Ñýt ×�æ “TABLE MODULE”�Ð ÆÒ�©��o�%i��¦, Ñüt

P:, ���8̈��̀¦ 0Aô�Ç ���8̈� ½©gË: x9� ���8̈� %7�e�¦aÅ@�̀¦ ���$í
�%i���. ¢̧ô�Ç Legacy �̧��{9� "fq�

Û¼ 8̈��â
�̀¦ 0Aô�Ç "fq�Û¼ Bj�� �̧4Sq�̀¦ ���$í
�%i���.

�:r ���½̈\�"f Ãº'��ô�Ç �̧��{9�6 x �BHJ$�ÞÔ Òqt$í
�̀¦ R/Û ë�H"f ½̈�̧ ì�r$3�õ� ���8̈�_� l�@/

ò́õ� x9� �Ö̧6 x ~½Óîß��Ér 'Í	P:, R/Û ë�H"f ½̈�̧ ì�r$3�_� ���õ���H XML l�ìøÍs�Ù¼�Ð XML 6£x

6 x E�e�¦o�H�s���� ]X���Hs� ��0px��¦, ÑütP:, �¾ÓÊêWAP 1.X��WAP 2.0 l�ìøÍÜ¼�Ð ���8̈�

s� s�ÀÒ#Qt���� XHTML Basics� �Ö̧$í
�oH�dÜ¼�Ð Legacy R/Û ë�H"f\�¦ �̧��{9� �BHJ$�ÞÔ�Ð

_� ���8̈� r� éß�ú́�l� Z>� ÆÒ�� %7�e�¦aÅ@ Òqt$í
 ���\O��̀¦ þj�è�o ½+É Ãº e��Ü¼ 9, !Ó	P:, R/Û ë�H"f

½̈�̧ì�r$3�õ�&ñ
�©�_� XHTMLë�H"f_�Òqt$í
Ü¼�Ð���'��Å	ÚÔ��Äºfç
s���0pxô�Ç TVx9���

&ñ
6 x <�Ìr�#Q'�, ¢̧ô�Ç CAR Navigation 1px_� n�Û¼e�¦YUs� �©�u��Ð R/Û �̀s�t�\�¦ "fq�Û¼

½+É Ãº e����. ¢̧ô�Ç �&³F� "fq�Û¼÷&�¦ e����H Ä»��� ���'��Å	 �BHJ$�ÞÔ\�¦ �̧��{9� éß�ú́�l��Ð "f

q�Û¼�� ��0px���.

�:r ���½̈\�"f >h���÷&#Q�� ½+É ë�H]j&h� x9� �¾ÓÊê ���½̈��H ��6£§õ� °ú ��.

'Í	P:, Áº��� ���'��Å	 8̈��â
s� ��f���Ér WAP 2.0õ� XHTML BasicÜ¼�Ð ½̈�&³÷&��H �©�

S!�s� p�f�̈ô�Ç z�́&ñ
s���. s���H �̧��{9� �×¼J?#Q x9� �èáÔàÔJ?#Q, Õªo��¦ s�1lx :�x�����

çß�_� s�K��'a>� 1pxs� "é¶���s� ÷&�¦ e��Ü¼ 9, ����"f �&³ r�&h�\�"f &h�6 x�l� 0AK�"f��H

WML, mHTML, cHTML, sHTML1px_� �̧��{9� ���#Q�Ð ���8̈����H XSL %7�e�¦aÅ@ ���8̈�
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½©gË:s� ÆÒ�� ÷&#Q�� ô�Ç��.

ÑütP:, Ä»��� ���'��Å	 �BHJ$�ÞÔ_� 1lx&h���� ���ª�ô�Ç ¦¹�è[þt�̀כ ]j/BN�l� 0AK�, XHTML

Basic\�"f K�{©� ¦¹�è[þt�̀כ t�"é¶�<Êõ� 1lxr�\� ���8̈� %7�e�¦aÅ@\� K�{©� %7�e�¦aÅ@ ÆÒ�� x9� s�

p�t� ���8̈� Ú�¦õ�_� ���1lxs� .��a(�̈½¹כ

!Ó	P:,_�Û¼ß¼»1Ñ�o���l�ï�r_��BHJ$�ÞÔ\�¦ �̧��{9�éß�ú́�l��o����©�\�&h�6£x&h�Ü¼�Ðþj&h�

�o�#� �Ð#�ÅÒl� 0Aô�Ç ���\O�s� ¹כ��9���. s���H éß�ú́�l� :£¤$í
�̀¦ ì�r$3���¦ R/Û ë�H"f ½̈

�̧ ì�r$3� Êê �BHJ$�ÞÔ F�½̈$í
 ���\O� r� �̧��{9� K��8��{9� :£¤$í
Z>��Ð R/Û ë�H"f\�¦ F�½̈$í
�<Ê

Ü¼�Ð+� K���� ��0px�o��� �:r��.

�Å	P:, R/Û ë�H"f ½̈�̧ ì�r$3�_� 8£¤���\�"f HTML ë�H"f\�¦ XHTML�Ð ���8̈����H TIDY

°ú �Ér ���8̈� ��1lx Ú�¦_� >h���s� ¹כ��9���.

��t�}��Ü¼�Ð �:r ���½̈\�"f ]jîß�ô�Ç �̧��{9�6 x �BHJ$�ÞÔ Òqt$í
�̀¦ 0Aô�Ç R/Û ë�H"f ½̈�̧ ì�r

$3�õ� ���8̈��̀¦ �©�6 x "fq�Û¼\� t�"é¶�l� 0AK�"f��H Ä»���õ� �̧��{9� "fq�Û¼\�¦ :�x½+Ë�#�

]j/BN���H :�x½+Ë "f!Qü<_� ���1lxs� ¹כ��9���.
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�B, FỲ ñ%ò
, “Edge-Labeled Graph\�¦ &h�6 xô�Ç XML $��©� �̧4Sq,” ô�Ç²DGK��ª�
&ñ
�Ð:�x����<Æ�r�7Hë�Ht�, vol. 7, no. 5, pp. 993-1001, 2003. 10.

�̂�&ñ
�B,FỲ ñ%ò
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ô= �§Ãº

_��, Õªo��¦ �̂��̧�&³ �§Ãº_��a��̧ �Ð�� �<ÆÕüt&h���� ]X���H�̀¦ ������H ú́�@puõ� Ø�æ�¦\�¦ ��z�t�

·ú§�� ÅÒ$4�6£§\� y���� ×¼wn�m���.

s��7Hë�H�̀¦¢-a$í
�l���t�ÅÒ0A_� �̧��Hì�r[þt�ÐÂÒ'�Ãºú́§�Ér �̧¹¡§�̀¦~ÃÎ��¤_þvm���.°ú 

�Ér ���½̈z�́\�"f �<Êa� /BNÂÒ��¦ Òqt�Ö̧ô�Ç 1lx«Ñ, Zþt Ö�©6£§ {9�t� ·ú§Ü¼���"f ���½̈z�́ ì�r0Al�

\�¦ s�ã¼��H ���$3�, \O�i±	 �Ðl��'p ���½̈z�́ 	�H+þA °ú �¦ ��#í
�t�ëß� �7Ho�ü< "é¶o��Ð Áº�©�ô�Ç
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