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Abstract The value of XML as electronic documents is increasing nowadays. The XML document
has properties of semistructured data. It can be modeled as object-oriented model which can be easily
adapted by object-oriented database. For storing XML documents to conventional database system,
extracting schema information from the DTD of a XML document has been studied for several years.
In this paper we store XML documents into object-oriented database, which preserve the semantics
of the documents. We can store and query by OQL and make applications by C++ binding which is
the access method of object-oriented database. Therefore, existing database applications can be used

without modification.
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<?xml encoding="US-ASCII"?>

<IELEMENT personnel (person)+>
<!IELEMENT person (name,email*,urls link?)>
<IATTLIST person id ID #REQUIRED>
<IELEMENT family (#PCDATA)>
<IELEMENT given (#PCDATA)>
<IELEMENT name (#PCDATAI|familylgiven)*>
<IELEMENT email #PCDATA)>
<IELEMENT url EMPTY>

<IATTLIST url href CDATA #REQUIRED>
<!IELEMENT link EMPTY>

<IATTLIST link manager IDREF #IMPLIED
subordinates IDREFS #IMPLIED>

29 1 DTD9 4 : personnel.dtd
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class Url : public XMLObject {
. . . public:
1c:‘ljljsc'Emall . public XMLObject { Ref<d String> href;
Ref<d_String> text; ; Url(Ref<d_String>&);
) Email(Ref<d_String>&); class Link : public XMLObject {
’ R . public:
;llijlslsiCName  public XMLObject Ref<d_String> manager;

P . ist< ing> > >
Ref<List<Ref<d_String> > > text; Ref<List Ref<d7§1§lr)l(r)lrgdinate%'
Ref<List<Ref<Family> > > family; . L . >
Ref<List<Ref<Given> > > given; ) Link(Ref<d_String>&);

) Name(); class Personnel : public XMLObject {
' . . . . public:
clas§ '(;1ven + public XMLGbject { Ref<List<Ref<Person> > > person,
public: y
Ref<d_String> text; ’ . . .
Given(Ref<d_String>&); class Person : public XMLObject
¥ public:
’ o . . Ref<List<Ref<Email> > > email;
class Family : public XMLObject { Ref<List<Ref<Url> > > url;
public: Ref<Name> name;
Ref<d_String> text; . S
Family (Ref<d_String>&); Ref<Link> link;
y - Ref<d_String> id;
’ Person(Ref<Name>&, Ref<Link>&,
Ref<d_String>&); I
a8 4 AAE SOP 27]vte] d: personnel.h
(a|b)—>a?b? (a,by*— a*,b* - CDATAS®] 3¢
(a,b)? > a?,b? DTD : <IELEMENT Article>
@)? > a* (@a*)*—>a* <IATTLIST Article DATE CDATA #REQUIRED>
) (a@aN*—>a* XML &4 : <Article DATE="January 15, 1999">...
(@n?—a? </Article>
= = SOP 2=7]u} AP A} : class Article {
=7 WA o A e AEO miE
o] -574] o°]’—l——' 1’]'\_ LH% o*ﬂq Z}' T U5 Ref<d_String> date; .
X AAe e A 284 ge 392 B o - NMTOKEN®] 7-$-
1 o)t AME Zejso] whEA A zhe AoL DTD : <IATTLIST Part DATE NMTOKEN
. o @] oro. Ao #REQUIRED>
Ref<Llst<Ref<a>>>__i, A= ] 5o 3T T Ref XML _‘\?__;\.1 : <Part DATE="1998-05-04">...</Part>
<a>F FEEY FA(attribute) & Z —T“éﬂoi A SOP 2271w} V¢ A3} : class Part {
N Ref<d_String> date; ...
o) ) Q [e] A Al
dot. 18 19 personnel;dtd 3JUdS JEo =z M A - NMTOKENSS| 3%
AE SOP 27wt st 3o :L‘“/‘u 49} . o] uwj DTD : <IATTLIST Table Name NMTOKEN

ELEMENT®] W-§ Aol a&sfor & Algo] A
AAARI], o]2]g X BRI} EAHE AE B
3] XMLObject F|=~Z —‘?—E}

4.22 ATTRIBUTES] 7

ATTRIBUTES] ?ft r+—4+ 2t

<IATTRIBUTE Attribute-0|& AttDefs>

AttDef == Name AttType DefaultDecl

2 AttTypedl wet SOPe AMSTAE
age

EEX]

#REQUIRED
Fields NMTOKENS WREQUIREDS$>$} \\
XML 4] : <Table Name="SECURITY" Field=
"USERID
PASSWORD DEPARTMENT">...
SOP 2=7]w} AMd 23} : class Table {
Ref<d_String> name;
Ref<List<Ref<d_String>>>
fields; ...

</Table>

« D9} IDREF9] 73
DTD : <IATTLIST Section My-ID ID #MPLIED>
<IATTLIST Cross—Reference Target IDREF
#REQUIRED>




PDM/ODB: XML Hl©]E}e] ODMG 3%

XML 4] @ <Section My-ID="Why.XML.Rocks">  </Section>
<$Cross-Reference Target="Why. XML.
Rocks”/>
SOP 2271w} AMF A3} : class Section {
Ref<d_String> my-id;
Ref<Cross-Reference,
"idref"> ra; ...
class Cross-Reference {
Ref<Section, ra> "idref";...
«ENTITYS] 7%
DTD : <IATTLIST BOOK-REF TARGET ENTITY
#REQUIRED>
<IENTITY another-bookSYSTEM
"http://wwwoopsla.snu.ac.kr”>
XML 4] : <BOOK-REF TARGET="another-book”>
...</BOOK>
SOP 27)v} AMF A3} : ENTITYE A% ZrE s+
o]l A3zt

43 XML 2AM0IA SOP Z4x| A7

¥ 5% PDMolA XML A4 ERE AR A2
Qs Aotk olek o] XML EAoA
SOPe] AAE wWE7] 918lM WA DOME o|&ght)
DOM-2 XML #A4¢] 2249 &S 583 =278
o oQlort A AMssln 24 £ JEE FAH
ASH Bty 63x). webr, g2EQ XML

"xas

45 DOM 72 ¥33 9 DOM EZE 3|3
7V SOP AAE Adste &2 =8 wheo] 9

"ok

XML
Y —»—» DOM E2] — —» PP H

% 5 XML document-to-Instance A28 FA4=

personnel

Element

>
© #PCDATA
[ ]

Attribute

a¥ 6 29 8¢ DOM Eg

DOM
et ol v ==7} 9A =E(atomic node)°]
22 oY ==RE AAE st AE A9

OIDES wolA ¢ #e AAE wsx I @i

Efo] &g AAgA(bottom-up) WHOE

=

N

% AAAG eolehilo] =z o) AP 389
AA OIDES Zoly 1 9 #de] AAE wEol 7}

SOPe] AAE A48 YrkAl AASIATH

personnel

list of person

person

{ list of email J
L)

!

object list

[Iist of.faminJ [ list of given J ‘ erT;aiI ‘ d_String d_String

¢ i ¢ Big.Boss one.worker
d_String d_String d_String
‘ Worker ‘ ‘ One ‘ ‘one@foo.com‘

a8 7 2% 8°] SOPd AAH e

FEE 2 SOP 270k F2e) SOP 23] A4(C+
22 )

DOC < XML Document
Make DOM Tree DT by DOC
Sl.push(root node of DT, height) /* Stack S1 */
while {(A < Sl.pop) is not Empty do
if A is Text Node then
Make an instance of A
S2.push(OID and height of A)
/% Stack S2 #/
if S2.top() > sl.top() then
break
end if
else
S2.Push(OID and height of A)
NL < all children of A /* Array NL #/
Sl.push(all elements of NL)
end if
end wihle
while true do
B < S2.pop()
List X < B
if height of B > depth of S2 then
break
end if
end while
W < S2.pop()
2E Xo] RE 84E°] OID9 $A4E9]
Wel A2R2E Alehe azms A4

S2.push(W)
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<? xml version="1.0"7>
<personnel>
<person id="one.worker”>
<name>
<family>Worker</family>
<given>One</given>
</name>
<email>one@foo.com</email>
<link manager="Big.Boss"/>
</person>
</personnel>
23 8 XML £49] o (personnel.xml)
olg} Zo] A AAEL EF XMLObjectollA A
&=t XMLObjects XML A4S A AT 4 2
L SAPRE AT dow, XML AdolE A
F Qe MAEEe TP Atk g JulE de
HEESZ 2y 7] Wi rpPdHez 2Es
Hollde FEJAAD 7129 XML 471 ofd A A
& dlojehilolze] AuED WA AJE At R
o] V=3 HAch EAl9] XMLObjectd] #IZES ©]
43l XML 4 Z9x & 4= A 3k
5 42 U 8% ol
E =foAe XML A4 AARAE dolepu o]

off avdos BIF 4 U= DIDE AAAF d
oleplol: 7lvke AMIEGLE EE o] 27]vhe) B

TE XML #X4E ARG dlojepwo] 2o AF3=
WHES AABIRST XML dolete] 4 glo] A%
H9S Byth a%A o za dlolehwo]A ZZ e
U Foo] Agalg d9F XML ZoolE wjg e
flo] XML tdlolelZ s|ojetulo]2e] HoletAd AR
g 4 A, V1€ doleplo] 2o AHAlE) A ARE

3 @ AYsel Aools AT Uk QAo 3
o m@ XML w@als] Slal dolepmolzel A
XMLE 4 448 8 = 9k

A of W Ve v XML Hlojehe} )
@zl Agshe wael Hs) FEAe] Hoix
@l Atk = DTDE wolehlolze] 27)u}
A

]
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