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Design of the XML Document Storage System Using RDBMS

Chung-Hee Park* - Yang-Hoi Doh** + Sang-Joon Leg***

ABSTRACT

In this paper. we propose the data storage model which supports the efficient updates and retrieval for
XML documents. For proposed system, we adopt the DTD-independent schema form, and change the
virtual fragmentation model for storing XML documents. And we design new identifier(called position ID)
which does not update the position values of the other elements after many element insertion and deletion.
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<books>

<book style="textbook”>
<title> XML #£-</title>

<editor>

<fname> 14 </fname> <lname></Iname>
</editor>

<author>

<fname>8¥</fname> <Iname>Y<Aname>
<fname>*H8</fname> <Iname>°l</lname>
</author>

<surmmary>>

o] ML <keyword>XML< keyword> &£l
&g 2AYY

</surnmary>

</hook>

</books>

Fig. 1. An example of an XML instance
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Fig. 2. The tree representation with the position id
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if(value(b) - value(f) = 1)

then if(length(f) < length(b))
then f & zerostring(b,f) & '1’
else f & 'Y’

else if(length(f) < length(b))
then f & zerostring(b,f) & ‘I
else value(f) +1

value(b) - valuelf) 94HAl bt 19 size7t Eeld
02.2 si9] A8s, zerostring(bfle= bl Fx19%
oM { EAFelFy dd 0oL 19 75 #H
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Table 1. The example of numbering using the
position id

27] | timel | time2 | tme3 E;f o1
00001 1
00001011 2 ‘00001 &'0'8'1'
000011 3 00001'&'T’
000012 4 | value("000011"}+1
00002 5
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docid docname
number(4) | varchar2(200)

(a) ST{collection)

docid pid type
number{4) { varchar2(306) number(1)

description
varchar2(400)

content
varchar2(4000}

(b} DT(document)

docid element etid
number(4) | varchar2(50) char(3)

(¢) LT{element list)
| docid
l number{4)
{d) PT(path)
docid pathid pidl
number(4) number(4) varchar2(305)
pid2 ppidl
varchar2(306) | varchar2{305)
(e) ET(element}
docid pathid attvalue
number(4)| number(4) | varchar2(200)
pidl pid2
varchar2(305) varchar2(305)
() AT(attribute)

pathexp pathid
varchar2(300) number(4)
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docid pathid content
number(4) | number(4) varchar?(4000)
pid
varchar2(305)

(g) CT{content)
Fig. 3. the proposed database schema
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docid docname description
1 books.xml
(a) ST
docid | pid |[type content
1 00001 | 1 | <books>
1 100002 | 2 | <book style="texthook">
1 100003 | 1 | <title>
1 100004 9 | XML 8
1 100005 3 | </title>
1 100006 | 1 | <editor>
1 00007 | 1 | <fname>
1 00008 9 | 9
1 00009 | 3 | </fname>
1 [0000A] 1 | <iname>
1 [0000B| 9 | @
1 [0000C| 3 | </Iname>
1 |0000a| 3 | </books>
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docid element etid
1 author 001
1 book 002
1 books 003
1 editor 004
1 fname 005
1 keyword 006
1 Iname 007
1 style 008
| SUMIMAry 009
1 title 00A
(e LT
docid pathexp pathid
1 /003 1
1 £003/002 2
1 /003/002@008 3
1 A003/002/00A 4
1 /003/002/004 5
1 A003/002/004/005 6
1 /003/002/004/007 7
1 /003/002/001 8
1 /003/002/001,/005 9
1 /003/002/001,A007 10
1 A003/002/009 11
1 /003/002/009/006 12
(d) PT
docid | pathid | pidl pid2 ppidl
i 1 00001 0000z
1 2 00002 0000Z 00001
i 4 00003 00005 00002
1 5 00006 £000D 00002
docid | pathid | pidl pid2 ppidl
1 6 00007 00003 00006
1 7 0000A 0000C 00006
1 8 0000E (0000R 00002
1 9 0000F 0000H 0000E
1 16 00001 0000K 0000E
1 9 0000L 000N Q000E
1 10 00000 0000Q 00E
1 11 0000S 0000Y 00002
1 12 (000U 0000W C000S
(e ET
docid | pathid | attvalue pidl pid2
1 3 texthook 00002 00002
(f) AT

docid | pathid content pid
1 4 | XML $§ 00004
1 6 | 9%& 00008
1 7 u 0000B
1 9 | 3w 0000G
1 10 [ 3 0000]
1 9 243 0000M
1 10 | o 0000P
1 11 | o] WL 0000T
1 12 | XML 0000V
1 11| 884 2% ALY | 0000X

(g CT
Fig. 4 A storage example of the XML document
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o&& Fold XQL delol udl Hgd SQL A
98 ReFa g

A 91: /books//author
select el.pidl, el.pid2
from ET el, PT pl
where el.pathid = pl.pathid
and el.docid = pl.docid
and pl.docid = 1
and pl.pathexp LIKE '/00394/001'
order by el.pidl;

A e]2 //book/author/Mmarmel2]
select €2 pidl, e2.pid2
from ( select el.pidl, el.pid2, el.ppidl,
rank() over (partition by ppidl
order by pidl asc) as no
from ET el, PT pl
where el.pathid = pl.pathid
and el.docid = pl.docid
and pl.docid = 1
and pathexp LIKE
'9%/002/001/005'} 2
where no = 2
order by e2.pidl;

113



uE .-z A0

é’l-

HA

FYRE 29 A4 x5 F ¥ AYF FY ¢
gUEYY] HAF md e ERxee YRt
Z ppidl & 71222 countdted A4, Hedch 53
w29 AAE B} =8 position idell F%& Bl
2 g7 W2e] BAAYE WG] a1 The AbH)
g d2HE =8 FEIE A4 xZ9 RE A
HE xS 91 ppidl gt 288 FHEd

v. d 2

£ dfMs #AY deldo]2E o &Fe 3l
ojx 7|£9] ¥ A mdue &AL AHE7
25t XML EME vhay gHE Ure] d¢ H
olHol AAse wWE HAZ AYIFan FAA
7H B8 U4 @3y B4y vaEHde A
7] sl rc(dgEs)Y A4Sl AAF B =
o] X AH(offsety WAl BRYYT position idE
Agh AAGGTh £ 018 B3 XML 4 4
ZMESY £A AR E DBUC EH, AY Moy
< et #3 A7 dH2E 54 f#Ad o
ghE el delAe HYF ZR position id] A
3ol ApzAol i d¥F YRt

ilad

=28

1) QA4 |7 oA, UEH, ofvld, 1999 &
234 XML B4 8% 2 ZALZ A% Heoly 7]
% Aoy AFUE=TAD, ABd 2%,
pp.99-101.

2) A, 24, o|F, o, 1999, XML £A
FE2YAE A% AY Al2d AA, FRAYH

FLE=FHB), 4264 135, pp. 3-5.

3 4FE, 2y, £354, fAF, 2000, XML 4
of dig FEHY T 7P HAL AT 4
24, Arzes Uy =73, 4274 2%,
pp. 18-20.

4) Takeyuki Shimura, Masatoshi Yoshikawa,
Shunsuke Uemura, 1999, Storage and Retrieval

114

of XML Documents Using Objected-Relational
Databases, DEXA99, pp. 206-217.

5 Tuong Dao, 1998, An Indexing Model for
Structured Documents to Support Queries on
Content, Structure, and Attributes, Proceedings
of ADL 98, pp. 88-97.

6) Extensible markup language(xml) 1.0(second
edition), http://www.w3.org/TR/ REC-xml.

7 ]. Shanmugasundaram, K. Tufte, C. Zhang, G.
He, D. J. DeWitt, and J. F. Naughtton, 1999,
Relational Databases for Querying XML Docu-
ments: Limitations and Opportunities, Proce-
edings of VLDB Conference.

8) Tamino XML server, http//swww.software.com/
tarning/

9) XML path language (XPath) version 1.0http//
www.w3. org/ TR/xpath



	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련연구
	Ⅲ. XML 문서 저장 시스템의 설계
	3.1 XML 문서 저장 방법
	3.2 Position id
	3.3 관계 데이터베이스 스키마
	3.4 XML 문서의 스키마 저장 예
	3.5 질의 처리

	Ⅳ. 결론
	참고문헌



