
RDB
����� ���

XML Storage �
	 �
����� XPath �����
Development of a XPath processing system using RDBMS

�����
1)

Makoto Yui

1) ������� NEC  �!#"%$�&�'�(�)+* 213-0212 ,�-�.0/1.32�4�5�687:9�; 3-2-1<3=�>1?�@BA�CED $GFIH0J R&D KML E-mail: m-yui@pi.jp.nec.com N
ABSTRACT. XML is becoming the realistic technology for the various users as a common data format.
The database management system which stores a lot of XML documents permanently, and enables operation
of reference, updating, etc. is developed actively. The purpose of our project is providing various functions
XML database environment, and is contributing to various research development and commercial use in
the future. In this project, we developed the XPath processing system built towards the XML Storage
environment using PostgreSQL, an open-source RDBMS, and XMLPGSQL, an XML extention. This result
is opened freely in GBorg, a PostgreSQL-related project portal.
http://gborg.postgresql.org/project/xpsql

1 OQP
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, }E�����d�%�`��{#Yd}�\bj0�I� =T�3�I� o = ���0�� \ .
XML R�l`�#�#YI�0���b��� ” ^EH#_��#H]$ ” oBqGrEg�#���1� �poB��� , ^vHv_0� Hd$B¡8¢�"B$E&E' >B£¥¤\0��¦§� < gGVd¨ �T© qTrd�#\ . $#ªBH]« (DTD, RE-

LAX, XML schema languages), ¬3­d®3¯B° (XPath[1],
XQuery, XQL, etc.), ±#²#³E´¥µ D ³ A¶D _8·#¸dHd$
(SAX, DOM, JDOM) o§�B¹GºB»Tg > , ��gbV3¨¶o�q§ri¼½ � �#\ . q < q , « A�¾ $ � <¥�M¿ \8oT± À A#D &Iª�$Á g XML R , ^BHB_T�BH�$ >G£d¤ \TÂ�ÃMÄÅ¦§gÆV]¨ �TÇ�3r3Z¶� , ^`HB_Æ¡3¢EYiÈ0É = V]¨#Y%Ê|q:�voÆ�vËM¬GÌ >� \ . Í�Î [2] �]R , XML

� ^`H`_i�BH1$voÐÏ ¤ ºGÑBg1«A0¾ $ � o]qir , ÒBÓ8� = ^dHd_ÆÔ]Õ ,
AvD ^|Ö1J�$ , ×ªBØ Ù§&#Ú ,

Á ´ D wvJ]"|Û D , ^dHd_3gTÜB­`Ý , «3LIÞu]H:wdß3JT×�$ ,
Á Ùáà , â�ãEg:e1f8YÆä#¹Gº%¬%­0® o§�B¹º:å �Mæ�ç q§r3�`\ .è Ë1qÆº%¬TÌ �§é [ , êGë8gG^]H0_ �§ì1í �`YÆÔ�Õ¥q , îï

, ð3ñ =vò g:ó]ô �:õ ¨�oMö8\:÷Eg XML ^BH`_T�IH�$"�$]&]'BR , y]z , øB�úùÆ��û#YTü8ýIY�þ1ÿ > t�� � �Br�I\ .
è g8}IË =���� g���� , �v±]²�	]¸0J Á > ù æ ö�
�

, ù§�|o3qÆrBR�
�Ä3V]¨ = XML ^BHB_T�IH1$GW0X ���� öd\ è ob� � � , ���#g����3y0zIþGÿBx�ø��0�]�8Y����öI\ è oM� � \ .

��� g��3· Á � ¸`ß3þ�ÿ¥Y0Zd�`r , !#HI± D ��H0$"�· Á � ¸]ß >$# qTr�Ã�º&%('vR�ê|Ã1� . ^dHd_1�8H3$8g)�* �`R PostgreSQL[3], MySQL[4]
=vòb>&+ hI� = »Gg� � \ . ,Bº , Free Software Foundation[5] x Apache

Software Foundation[6]
=#òM> �-� q§rdÃ%º.�-�0/0HiLIR1 YÆÄ�¦ág:�0�1{8YÆ�0�#�b�0r0�`\ .

�|±I²2	I¸BJ Á R , IPA Y#}0\43(5�u8H0$�Î0�#��6�7�bé [ , PostgreSQL o XMLPGSQL[7]
� �0� q:º XML

Storage W0X � �IH�$BY , XPath 8]¢�9 �;:�< qTº . = #

> R PostgreSQL ?$@ g-!8HB± D �1H3$(AdHd_TLd� � \
GBorg[8] Y�B�C-D`þ8�b�8\ .
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��W�X`þTÿEg.G-H8g.I�VER , !`H0± D �iHG$ RDBMS �� \ PostgreSQL Y&�`ÔE� = XML Ô`ÕKJ î ï VI¨ �.LM qGº0�|oi�¥Ë è o:� � ¹0º .

1 YONP�vY3ZB�]r , Post-
greSQL R4Q¶»-R�	(S0H = !dHB± D �GH�$ RDBMS � �� , �0T¶Y��E�¶���Er8��\�U�»iÄIãWV�Xvö \ [9]. q <q , j0X PostgreSQL R1ø2��^8H8_��EH]$ >]@ AEH Á �Y �]rB�E\d}8Ë = XML

� ÒBÓ8�8Y4ZÅË�VB¨ R4V(XQq =� . [ = ¦�o3»G^E·O\1J Á o`qir��d�|�T�drB�8\8}8Ë =
/IHGL#R4V(XQq = � . H12 3�5 ±B²�	B¸`J Á �]þ�ÿú�T�º XMLPGSQL R , DOM ´ A J1g API

�M© q§r3�B\ > ,
XPath x XQuery gd}dË = 5�] = XML ¬1­I®1V : >�^_ �:�`r]� = � è o , ê ^ ë#g XML ^BHB_�Y&?0ö8\�Z8�Y1¬GÌ > � � , `2a]Yiã2b8gi�`��U > � \�c(]d� � \ . d���:�dºik�e > � ¹�º > , XPath

@ ABH Á > BE� è o , F·�fTHG« D $ � ¢�gGY�h]� >�i$j �b�`º U�»�ã�U�V-X¥qÆº .
�v±`²�	`¸`J Á �dR , XPath 8`¢�9vg :�< olk(mQq:r ,

XMLPGSQL g�^IHd_%�dH�$]$dª0H�«�»�n�o`Ý ��p0q�r��s2t3� , u]SIg ¿�v q � w ¹1º .

�-�Eg.xBþvo�q§r`R , GBorg �`±0²$	0¸�J Á �Py�z qM�� , {�ª3Ø$R D�Á �;| �v�b® , ,1º�}]µ;~�&IÚ%Y:�|q§r�� p�]Y3ß(�iHiL�»�m = ¹ir��|¦ ÎB� , PostgreSQL �]g XML�0�(�`HG$3��^I·�\iJ Á $I_ D&� H�{bo = \MÎ � ù§� o�qº1� . ,�º , `�a �I�]g:s��3Î�UdY�h`�#�b�d\§ÎI� , ñEº =�-� g��W�3g.�8[8o = \ è o > �dÃ%º ��� ��� � \ .
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