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ABSTRACT

XML documents used for exchanging structured documents between heterogeneous distributed systems are
spreading among B2B and the industrial world rapidly. This condition brings an object-oriented visualization
tool for modeling XML documents. It is hard to apply for DTD - the rule for declaring document type, which
is employed in XML, to various industrial field. Thus, W3C announced Recommendation for XML Schema -
the rule for declaring new document type which is adaptable to XML and satisfy to user. Document Type
which has high reusability and flexibility can be defined owing to that XML Schema is designed by utilization
of Object-Oriented-Modelling technique(UML). This document is proposed the specification and an algorithm
for mapping XML Schema to UML.
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2. XML 27]9} ¢} UML
2.1 XML 27]u}

XML 27)vk= XML #4019 W88 AR 7ie
= XML dojotjfs). XML 27lvke @A) WiC @
119} Tl (Recommendations phase) 2 HHES}TH

XML 27)nl= DIDS} @ Bekslr] 8 98
o] Fck DIDE 1§ Edg Aodhadl AMHAL
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2.2 XML 279} 4

2.2.1 dIHAE(Element) A

27uke] JdYHE ML theo
o] 2A 371X E 71&3e7.8].

(834 1]

<element name="name" type="type" minOccurs="i

Hy4z 2

M

nt" maxOccurs="int"/>

L=}

(8384 2]

<element name="name" minOccurs="int" maxOccur
s="int">

<complexType>

</complexType>
</element>
(484 3]
<element name="name" minOccurs="int" maxOccur
s="int">
<simpleType>

<restriction base="type">

</restriction>
</simpleType>
</element>

222 ©o|H¥

dolH¥de  Atvlo]8 ¥ (Built-in  datatype),
simpleType, complexTypeo] 3t} Ho]E|F A= 45
AgBe] glow FacetE o] &3t A&} d o]E
Yoz wE F7 ok

Holed Ade v FHP AT 2o] JlEd
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3 1]
<simpleType name="name">
<restriction base="source">
<facet value="value"/>
</restriction>

</simpleType>

(#3434 2]
<complexType name="name">
<group>
<element name="name" type="type"/>
</group>
</complexType>

22.3 &A(Attribute)

ok,

£ EE e $A40l8, doled, B4y
BE, TEEG #0F RV dYHE A
Foll £4& A, dHEY] HAF 2o} 7]
B #Au AMgA7E g wog AR &
F e 715E A

£4 AL gL EHPAR go] 27HAR

s3d.

)

<attribute name="name" type="simple-type" use

="how-its-used" value="value"/>

(#4842
<attribute name="name" use="how-its-used" val
ue="value"/>
<simpleType>
<restriction base="simple-type">
<facet value="value"/>
</restriction>
</simpleType>
</attribute>

2.3 UML

UMLE Al b shgolx AR 22w
AREs gAgst, Adsety, BAs8] 6t
o AHgEE 2dy dojolct

2.3.1 UML 282 tholo]ad

Ze~ tlolojaye FiA, QEHols HY
3 OF Ald BAS IYPoR EHD ﬁ"]
XML 27)012 AAAG 2ds) HEH e

UML 27& tolojade] THRAEE thes)
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<Table 1> Content and Notation of Relationship
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4.1 wolE Y] A3 4

dloje 8ol e e B (Built-in datatype), 3774
ol E S 7oz JEfHES UojHE g facetE o]
E3x 433 simpleType, AfdlolEi 32} simpleType
& AU AlRst] AAE complexTypeo] itk
simpleType->- 2} dZHEYV £4& 7H F glon
complexType S A4 dZHEL 448 AT uf A}
g

Atee]El ¥, simpleType, complexType2] 37}
HolH gL AAs) A3 ZES ¥ 471 Y=,
olfd LE= A TFedE FH80 FL &
710k vHe Ut AW o8 @ RESE 3= %
He theat Zok AA, simpleType B} Aty

2=t 5, complexTyped Ak AA, F
HEE MAgh olgd HAURZ [ 2]

g€ 2]

simpleType®} complexType A9 that daves
FelgzolA dlaky WAooz Foplu, AF|n} 2
AL 3t AYHEA FE dYHENR] MY
she AEHA o2 A

doleld Mo #dd e g3 2ok

(713 1]

Adoleid e A e} “<<Datatype>>"z}t
= 71958 23 oqd FAAE Her

(&7 &)

<element name="Title" type="string"/>
yp g

<<Datatype>>
string

[OF 1] [ 119 A2\0F 240 UML H|
[Fig. 1] UML notation and Schema source of {Rule 1]

[ 2]
simpleType2 2H|HLE}Y “<<simpleType>>"&}
£ 71928 231 ojgn dudse) e Feu,

(2719} &)
<simpleType name="Title" >

<restriction base="xsd:string">

</restriction>

</simpleType>

<<simpletype>>
title

(D& 2] (&l 29| 2710t 220+ UML H|
[Fig. 2] UML notation and Schema source of [Rule 2]

[74 3]
complexType2 AH|H L€} “<<complexType>>"
ehe 71958 23 oge Heck
(&718F &)
<complexType name="BookElement" >
<sequence>

</sequence>
</complexType>

<<complextype>>
BookElement

(38 3] [7&] 319 A3(0F AAQL UML TJ|
[Fig. 3] UML notation and Schema source of [Rule 3]

4.2 LYAEH ] A} 3

dHE MdAold A B L& JdydES
We Fio ov dYRES TEEn dvE
o0& o3 7HA] diolH#E of8std dAT 4 3l
om, A Hag i Fo] o Fof o]Fo]
Aok AYUE e #A8 73S o3 ¢k

[ 4]

dHHE HolA, AARE] o= dUEE &
vt Ftt 8o 2HBELENY “<<elementType>>”
g F19=E 23 o]FS det)
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215 22
<element name="BookCatalogue"/ >
<complexType>

</complexType>
</element>

<<elementType>>
BookCatalogue

[D&! 4] [/ 419 23|01 240 UML B
[Fig. 4 UML notation and Schema source of [Rule 4]

AdE zdo 2 3S AAAY TP A
3% complexType o2 FAEcE AYE ¥de dg
HE o]E(mame), TA(ordinal), M35 (cardinality) 2
7450 Yok wAE dIHES 2d 48 o
epdict ¥hE34= minOccurs, maxOccurs®] Occurs 4
Ag AHEFT, B 0%E ng BRI wbomded7}
A 2 47} 9ok

(74 5]
dHHUE ol T A deHEF Aoe
complexType ¥ tlo|E|q he] FHAAR A 3
B2 Uehit: dRE oge BAM o B
ojgo g FHICL
(&7 &2
<complexType name="Book" >
<sequence>
<element name="Title" type="string"/>
<element name="Auther" type="string"/>

</sequence>

</complexType>

Tit]

<<complexType>> <<Datatype>>
Book Author String

(22 5] [ 519 23I0t 22 UML 3|
[Fig. 5] UML notation and Schema source of [Rule 5]

(4 6}

JYHE o]F, &A, W3R FAH e 7
HE Zdox, &A= A DeE BIEIH A
05E] A&tk ¥HE3LE OFY(multiplicity) 0.2
gk WESI] EPPHE ZHE QENY 0.4,
0.n, Ln L.550= 3t}

aga AdE 2de vd IFS F4%0 9
23 24 aEo]E <sequence>,<choice>, <all>2]
Al 7FA7F STk <sequence>= 1§ A AW
ESo] ¥7|8 £AUE AMEHB, <choice>E 1&
o A4 AYAES FoIH 02 shie 2 I
HER ALLHY, <all>2 1F9] A2 de|HEEY
A BAg] AREH Rt

AYE 29 1804 <sequence>,<choice>, <all>
& ¢AEAE olguTh od =W 2§¢ 7Y
71, [73 8], [ 91, [#F 10]4 2§ ZHEL
ElQloz #7]ge 2N 7HEAE EHh

4 71
<sequence>E FTEE({ HE °l83td A4 I
HEZ} 7led SAUE =4 0RE AR #7)
3o, 2§ 2HELEYE Zdstn A o
dHEE Zteth
(2717} &)
<complexType name="PurchaseOrder" >
<sequence>
<element name="shipTo" type="string"/>
<element name="billTo" type="string"/>
<element name="name" type="string”

minOccurs="3" maxOccurs="5" />

</sequence>
</complexType>
shij 0)
<<gomplexType>> <<Sequence>> <<Datatype>>
PurchaseOrder b Content grp b biliTo String

1

Dame %

[ed]

[O& 6} [7& 6l 719 A3|0F 24 UML 17|
[Fig. 6] UML notation and Schema source of
[Rule 6][Rule 7]
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(74 8]

<choice>= #AE AYHEEL R
2 T8I HE 83l ®ls,
8BS Aot AzldA b dd —3— Zreth

(&7Imp &2

<complexType name="Address" >

4ﬂ
Mi
rlo
z
fot

<choice>
<element name="home" type="string"/>
<element name="office" type="string"
maxOccurs="unbounded" />
</choice>

</complexType>

0}
<<complexType>> <<choice>> D/ﬁBK\L\\ <<Datatype>>

| Addess 1 | Conemogp Jo ofie | String |
10

(38 71 74 819 A7i0F &40 UML BV
[Fig. 7] UML notation and Schema source of [Rule §]

(73 9]
<al>& FEI( HE o83t EE denEr}
oA Agkel glol B8, 1§ 2HHCES
Ao A7 e dPes 2En.
(@710} &2
<complexType name="Address” >
<all>
<element name="name" type="string"/>
<element name="tel” type="string" />
<element name="fax" type="string" />

</all>
</complexType>
el
<<complexType>> <<all>> y//»\\\\ <<Datatype>>
| Addess by | Comenigp by neme 1 sying |
fix

(D& 8] [#& 919] AJI0+ 2401 UML BV
{Fig. 8] UML notation and Schema source of [Rule 9]

[7+3 10]
& <sequence>, <choice>, <all>9] B 2z &
Sl el 1§ EHL [FH), (74 8, (79

9let 22 Wyeg RIS, ¥l 1§ ¥ &
Hy ez #7)3ch
(2719} A2
<complexType name="PurchaseOrder" >
<sequence>
<element name="shipTo" type="string"/>
<element name="pillTo" type="string" />
<choice>
<element name="home" type="string" />

<element name="office" type="string" />

</choice>
</sequence>
</complexType>
shipTo = . >
<<complexType>> <<sequence>> String.
| PutoseOuier by | Coymgp [y oame 0T
) m
2 i bame /1

Content grp

(38 91 [7#& 101Q] A3(0+ AAQF UML HJ|
[Fig. 9] UML notation and Schema source of [Rule 10]
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ne

dYPEE £4& /M § glow, dgde A
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Ao & £ e 715 AT £49 ¥
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=(use), HEEZ(value)oltt. Y/ e gE-L local
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<default>, <fixed>, <optional>, <prohibited>5o] i,
<default>9} <fixed>Tto] TEEZS & 47} Utk

oZ flo r[;z re
Y
o P

[ 1)

49 UML E7)e o
2 FHs, oL %7«1101%
B9} Ak Yepdny

F 2 A(Association) &
2, Mg gELe

W3Ce At vlolel®e] 27k Facetghs 44
£ 7Rk 79 dolEge 4719 FacetE 74|
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enumeration ¥} patterne “Or"9) o S AREE
F e Ad FAleln, ymAs YT AR
& T “And”9] FA Sct.

(3 12]

FacetZol| 4] enumeration ¥} patternS 2B|d| L€t
Q] <<enumeration>>%} <<pattern>>& ARE-&o] F
29 £4 F¥ Ao} Er19

(27 22

<element name="Book" >

<complexType>
<attribute ref="Category" use="required”
/>
</complexType>
</element>
<attribute nane="Category”>
<simpleType>
<restriction base="xsd:string">
<enumeration value="autobiography"/>
<enumeration value="fiction"/>
<enumeration value=non-fiction"/>
</restriction>
</simpleType>
</sequence>
</attribute>

<<Datatype>>

<<elementType>>

non-fiction

(& 10 & L)AL 12]9] 230} 249 UML 3D
[Fig. 10] UML notation and Schema source of [Rule

11][Rulel2]

[#4 13)
enumeration ¥} pattern-S |93} o]z Facet=
Fejxe] &40 #7130
(&7 &)
<simpleType name="Tel">
<restriction base=xsd:integer">
<minlength value="6"/>
<maxlength value="12"/>
</restriction>
</simpleType>

<<simpleType>> <<Datatype>>
Tel integer
minlength=6
maxlength=12

(T8 11] [7& 1819 A3(0+ 2401 UML 80|
[Fig. 11] UML notation and Schema source of [Rule 13]

4.4 7)e} A% 713

ollA oz FANA 9L namespace,
extensions & ThE < 2>¢] XML A7|v}e} UML
z23dd gt WAUE BV|gh

<H 2> XML AJI01Q} UML X212
<Table 2> XML Schem}and UML Profile

XML AJ)0H  UML A8 olj
Schema Package DE AJ0FE LiE
namespace  (Package streotype|TPIX| CIOIO| 22400
= wicSchema  [<<w3c>>AHYEI)
extension M
2818 ot 2

5 4% 2 1%
5.1 A¥
Avg AR FEse duiEe TESNG XML

27ielh B4 QERAS YL XML 2519} tlolo]
I WS GuelEe test 2ok

28 : xML ATF(Df, £A] QIAEIA
&3 uML S Cjojo{ 2

begin {
switch (MQIEl AF(O} YRIHE) |
case : element {
if ( M8 Holsle AEEIMRD)  then
entity change() // QYEIE| |
else {
create_class() // SeiAMY
while ( content empty() ) |
// HHE BDE0|sequence, choice,allQH$
if ( sequence or choice or all ) then {
create attribute() //HAZFT}
create_aggregation() //Z[CHs} MM
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create subclass() //3lI9ISelA MY
}
else // ‘Datatype'QIAS
create inherit() //7|EEIR AkL
P
case : attribute or facet {
/1 HRHEN 54 Y ERY 7}
attr Create_function()
if ( attribute name == 'enumeration' ) then
{
create_class()
create_dependency() // 2JEZHA|
//<<enumeration>> AHH|LEIQ|
create_enumeration_stereotype () }
elseif ( attribute name == 'pattern') then
{
create class()
create dependency ()
//<<pattern>> AH|SIER]
Ccreate pattern stereotype() }
else {
create class()
create_dependency ()
/72240 HHog Y|
depand_attribute() }}}
}

end;

9] de s PeiFEA EA Holg E
dojtk XML &71WiE R8P EMNTRE AP 5
3 UMLE ®7)%ch o9 XML A7|vf Aoe
XML Purchase Ordes(7ulF-2-4) U2HLE 8] A
S8 XML £MF0= [T] 12]9} o] 7&sgrt

<xsd:schema xmlns:xsd="http://www.w3.0rg/200
1/XMLSchema">
<xsd:annotation>
<xsd:documentation xml:lang="en">
Purchase order schema for Example.com.
Copyright 2000 Example.com. All rights res
erved.
</xsd:documentation>
</xsd:annotation>

<xsd:element name="purchaseOrder” type="Purc
haseOrderType"/>

<xsd:complexType name="PurchaseQOrderType">
<xsd:sequence>
<xsd:element name="shipTo" type="USAddress"/>
<xsd:element name="billTo" type="USAddress"/>
<xsd:element name="items" type="Items"/>
</xsd:sequence>

<xsd:attribute name="orderDate" type="xsd:
date"/>
</xsd:complexType>

<xsd:complexType name="USAddress">
<xsd:sequence>
<xsd:element name="name" type="xsd:string"/>
<xsd:element name="street" type="xsd:string"/>
<xsd:element name="city" type="xsd:string"/>
<xsd:element name="state" type="xsd:string"/>
<xsd:element name="zip" type="xsd:decimal"/>
</xsd:sequence>

<xsd:attribute name="country" type="xsd:NMIOKEN"

fixed="US"/>
</xsd:complexType>

<xsd:complexType name="Items">
<xsd:sequence>
<xsd:element name="item" minOccurs="0" max
Occurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="productName” type="x
sd:string"/>
<xsd:element name="quantity" type="xsd:
integer"/>
</xsd:sequence>
<xsd:attribute name="partNum" type="SKU"
use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>

<!-- Stock Keeping Unit, a code for identify

ing products -->

<xsd:simpleType name="SKU">
<xsd:restriction base="xsd:string">
<xsd:pattern value="\d{3}-[A-Z]}{2}"/>
</xsd:restriction>

</xsd:simpleType>

</xsd:schema>

[D8 12] Purchase Order® XML A3J|0}
[Fig. 12] XML Schema of Purchase Order

(2% 12]9) XML 27]v}E & @7l Alog

Ay FAE HeAA Yuezos FEE dut
(29 13101k (28 13]& UML 27]5} ghole]-13)
Pejo) XML 24 72 chololzgolch
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< <elementType> >
FurchaseOrder

¢
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<<complexType?>
PurchaselDrderType
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<Table 3> Compare to other UML Schema Diagram
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