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Abstract

Nowadays an information exchange on XML such as BB electronic commerce is
spreading. Therefore the systematic and stable management mechanism for storing the
exchanged information is needed. For this goal there are many research activities for
connection hetween XML 'abplication and relational database. But because XML data have
hierarchical structures and relational database can store only flat-structured data, we need to
store XML data in object-relational database that support hierarchical structure. Accordingly
the modeling methodology for storing XML data in object-relational database is needed.

In order to build good quality application systems, modeling is an important first step. In
19597, the OMG adopted the UML as its standard modeling language. Since industry has
warmly embraced UML, its popularity should become more important in the future. So a
design methodology based on UML is need to develop efficiently XML applications.

In this paper, we propose a unified design methodology for XML applications based on
object-relational database using UML. To this goal, first we introduce a XML modeling
methodology to design W3C XML schema using UML and second we propose data modeling
methodology for object-relational database schema to store efficiently XML data in
object-relational databases.

s E QA7E YUEAL [TRC Aol o) 299 Aq.
o UG AN



154 ST TN (CALS/EC) 221 T W73 M2

1L A&

XML F&3%8 ARE IFPtn Y=
EHNES AF v1agy Aoou. Fxd 3
e FAAA dEH} 2 o] 5¥so}
¥ 982 X@stm il XML Schema
o A 7= AFE A4 W3CHA dF
A F W3C XML Schema’t & XML
Schemas] 2#o] € s}5Aol 7H3 ¥& 4
Ao, W3C XML Schemaxs XML DTDR
o U4 doly ElYE AqY 4 n B
Y HPAG olBstd GYY AFAo)
Aoz Aga7zld MY FAE A2 9l
. =& attribute, element, AHEA H9 o
ole] Efglol djEA A& WAYES 7
2 9y, THE2 XML RARESY ge @
A% B3 e RE AAeg205].

8 XML olZeAcl 43} slojelujolx
N Atole] 98¢ AAE AWM, 2 §
¢ XML DTDE #AY dlojemolx A7)
otz W@stE Byd g E B 477}
AFH A, 28} o}ARA EEH AY
29 W3C XML Schema@ UMLE <] &%
gFd2 tholojael JAN 2LYdHz 1
2agq o) 8= dolgE ORDBE
Ao £ 2924 P A7 U@
AAojth, & =EANE 234N #F AT,
3%4q UMLE °)43 $F 293, 4%
M W3C XML Schemad] #AA, 5844
¥ XML 229, 6oL dolg =¥y
aaa epA % 73N AEg 71edn

2. 324 a7

XMLo] @&t delxolA dolgjuo)2g
"2 1 AL Foprt #F5AA XMLE Ed
¥ ARESL R EgHoz AFsn ©
AY AQAN G V= XMLY @7 2
Ho] 7la Qg 7B 2 ol 39 e vl
&) DBMSE: XML #39& Zg&3ez #
Y8 ¢ sty

XML Schema®} 9% 43 W3CY
XMLl @A i #FREA oA g+
i, W3C Recommendation®.2 &%l
[12). UMLE °l8% XML =¥y Y@ o
F+ UML&® XML Schemaz WH{Y o
UML #3 o7& (stereotype and tagged
values)& A& XML FZ& XA
f11). =8 UML 82 tolo|2YPL XML
DIDZ A% €@} XML DIDE XML
Schema® AF W= ET (ool A
2dg w=i (modeller)’t XML Schema
FEA %3 ZHE XML EDYS A
4 dn AYFezZ N2 g A9
B3NN 2F oHES A ALY 4
s cH13][14).

2§ B =9Eo 53¢ XML #U4
B4y deolgwol Lo} APsten 2FE B
o} gjolelslojAet XML FA9] A tisie)
wF HACHWI21). HEH =TS gL B
#3tE FolW XML HAL #AY diojejuiol
2 oA AZY A} sl AMES FHL
e, Foid XML Hdoly DIDEFEH A
Bo] ojujo) disty diojglulo)x AYA}EES
the w2 Agkdnie] (718191

XML £A4E AN-BA AN2ges FF

2 1 B

¥ i



WL Class 2= O[22 XM S8 4 2uyE 156

3t diol e}l ez AR el A
¥l 1 ATSHSL & dHoz= AMN-BA
dojejmjol AR RE] XMLE W= W4
g¥32 oy, 2 g oFA XML %Y
S AM-TA dolgwolxe AR HE
A A AWNE 953 AcH4)(10). =F
XML 39S AAAY diolguo)x2 A3}
7l AE 28 WA g A7 g
€ EdZdo XML DTDE AMAZ tlojg
wolx A7julz WPy HF PR Al
b= A eH23).

st Bo] REHOZ %Y A7y RO
U4 UML 84 tgolo]1PE o] 839 XML
2EP(XML  Schema)® dojg] R
(ORDB Schema)o.2 W= 5 A 2
HES AU ATE vulg dAolg. we)
A oldl dig FH AA WyEo] s¥H:
ATk & Aol Aty FH HA PHee
XML & Ao|de& AAHoln AEHog
AAY £ glen ZZaY AR EFHo
2308 F At 3HE 72 Yo

3. UMLE o] &% 299

& LEEYS} Aigle FREL 9
Algt, 723, Az, AR oy vl-4

SEQo] AAY 233 ¥2RYA Yy 9
@ sl dojoidd(17]. E® XML ZTI Y
oju} XMLE ol&% B2B Al2®l v&3 2
XML Z2REqX = AA A HA Ao
 UMLE o]&3toq 7jHd 2&E& %Y +
At

A dejojaYd e 8 ZIRA A}
A9 EEE BYA s 98 3y 2=
oM & Fr& Aolx(Use case)F wiAA=E
EEG 2oz ¥y £ 9 &£ 1 2
e 33 o dsA ojss e, 53 $elvt
Zd£ golojaP g BE o AL 4A A
T 2822 UMLE o83 {27 ojxd
A &a dolojaPE =&t FAx
lojaglg BE F 2 Fd trholojaPo)
d#HAH <29 1>3 Zo) XML 223 # do)
H 2d3ea A@e § gl

<y 2>9] &a tholo] 2P B S
Al AYE Al o] tojolaPLe o
A2 ARER WYY BAE actorsE X
#33 Yok

<ag 2>eX AMER aciors oYl 32
o) F& ARG BAFQ. HPIE Y9 E=
ARk actorsitel BB AR AP
o] &x vlolojzPL 2/Me] MRZE actors
('Distribution Manager’, ‘Shipping Agent’')Z

XML

UMLO| &8t
=X ol O

UMLO| &8t
B|aA Cloli O

o
(XML Schema)

v

GOl 2
(ORDB Schema)

<2¥ 1> UML$E o &% XML 2933 glo)g) g



156 ST N (CALS/EC) =3I HI7TR . S

:Order :Order :Dellvery
s | | bloticea
Distributor

Enter Order

-

Submissior] to Publisher

Complete Rgcelpt

Send 1o Dlsmq jutor

I
Baad

il

P —
-t}

Notlfy Distribugon of Pending Dplivery

Ship
Maoe;lne

-

Dellvery
Jimeline

Ganerate
Dailvery notico

-

<29 2> WAA AAst &3 oloj 1y

2@ o) RE A=W A actorsE 293t
= ANE 9udt <2g 39 EH tho)
o]ZAL Mg WA 23 28 du#d
3} NE-ANE 43 Fo AFATH3]

Receipt'zbol A4 A% AE Zed
ShFat® ‘Order Receipt's 'Order’ 2ol
AEHL 97) BEolTh ofHE W RUHY
& A% 2 AYsEY Pl
‘Order’7} 22519 'Order Receipt'7} &3}

o

<2¥g 3> Order’ 282 ’Order
Order Delivery Notice
Publication Month : date Publication Month : date
Quantity vint Quantity ' Cint

Required Delivery Date : date

Expected Arrival Date '@ date

i 4 <f 1.1
1.1 <<Response to>> 1.1
: Shipping Agent

Distributor

Order Receipt

Quantity

Amount Billed
Status

Expected Delivery Date : date

tint

" double
: string

<ag 3> Y& dolojay



UL Class D& OISE XN S8 & ByE 157

71 WEelth. 23AR <1y 3> JYRA
€ d9sA g 24 JPAYA FAse
AEES ol ARED] FH4 AAA
< 498, A} 43T A 87 A8
Ae AN Aozt Yadn FEANYG @

<¥ 1> 4N ZY

AAES Ao <& 1> 23]

Zzte]  AAM(*Order’, 'Order Receipt’,
"Delivery Notice Yo} W@ &4, A<, 87
AL <HE 2>¢ P

Publication Month

= P 7l &
Order TAHQA ol wigsol ¥ A9 £¥FE& Distributor7} Distribution
Manager 7l £A1%o, && g 87 9548 ¥§.
Distribution Manager+= Distributore} 2] 4 & Orderd] W g g $4
Order Receipt | 3t} 89 +3F, 2 F8 g A¥E 29, 44 434Y, FE44
& 7|e8.
Distribution Managere 2 %#89°] Shipping Agentd] Wg® X
Delivery Notice | Distributorl Al £2 %<t Add 3% o4 waddw % &8 98
FE=3 3=
<E 2> AN 52 (M B-AN), AV, BAA
= P /B -2 AHE 5| B A 7l
Quantity 1.1 5% | 87% ZAY %2 7Nesor §
lorder Distributor 1..1|3% | Distributorg 7i<#ok &
Required Delivery Date |0 .. 1| &% | wWieds® 718 ¢+ A}
- Publication Month 1.1/ 58| 24 92 71edor ¢
Quantity 1. 1) 8% FEFLS €98t &
(Order Status 1., 1| &% F& 398§ 718t &
Receipt | Expected Delivery Date |0 . . 1| 5¢ | 42 wigu®g 1128 3 A9
Amount Billed 1..1[ 8% F2d @ ANaaL 7S
Quantity 1. 1 B% | el £238 1€ &
Date Shipped 1. 11 58| 349" E 7|esorg
Delivery ™ ; N —
Notice Shipping Agent L. A% | B3¢ A9 7iEsior &
Expected Arrival Date |1 .. 1| 23| oj4® Sadss seso ¢
1..1

28 28 vlEdor ¥




158 BIR T X2 (CALS/EC) &3 X HI7H A&

4. W3C XML Schema
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