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Abstract

XML becomes the standard for exchanging documents and data on the Web. Schema is used fo define XML documents.
Among schema, XDR schema, developed chiefly by Microsoft, is a leading schema for practical use. UML is a notation in
object-oriented software development and a useful fool fo represent the shucture of a system. In this paper, we study the
fransformation method and clgorithm from XDR schema to UML diagram. By this fransformation, the structure of XDR schema is
represented graphically. Thus we can ecsly understand the structure of XDR schema and we can create XML documents
effectively by enhancing reusability and fiexibility.
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F9 AFvle= W3C XML Schema, XML-Data
Reduced(XDR), Document Content Description (DCD),
Schema for Object-oriented XML (SOX), Document
Definition Markup Language (DDML), Schematron
Datatypes for DIDs (DT4DTD), Document Structure
Description (DSD), Regular Language Description for
XML (RELAX), TREX (Tree Regular Expressions for
XML), RELAX, NG, Examplotron, Hook, Document
Schema Definition Language (DSDL) 5°] Ut} o]
ZoA] W3Ce] Pxerel XML Schemar} E53}
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XDR[12]& wlo]|ARATEA} QHE XML-
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dtglem BMI} o] 7pdtgk DCDO| FFe
skek IE(QEIY oj=Zme)s5.00)de] HdeA] A
23 4 g9lo] XML Schemad] A& &L

zz3ln ok XMLDatax 1998 1€ ®Ho]
W3Co| A By & o]o] 1998 7THHE
XML-Data reduced (XDR) draft7} 2E =] 7)1&¢
XML-DataE tA3}Htt o7]4= XDREA[12]
g 2AZ 39 F2 27 7 849 TR
T2 EAS Vlestdth Aq7M AN FEF
Z9] B7HE <QholE (549=5473(type) :
7)8-Zhdefault value)}*> Content: 3 7484 </2
208> 2otk 8024 NCName-2 Namespace
Constraint Name®] ¢F&o]n Qname2 Qualified
name2] ¢Fo|th

3.2.1 27|BK(Schema)

BE 2Jvle 2701 ERE AlREY &
7lvhe 84 ElementType), <473 (AtributeType),
MA Entity) ¢ THALE ZHech

<Schema
mode = {open | closed) : “open’
name = NCName >
Content: ((ElementType | AttributeType | Entity |
Notation | Description)*)
</Schema>

3.2.2 24 R8(ElementType)

85 8L aholM AR ARY S TEH
TETES S 2ok

<HementType
name = NCName
dt:type = Qname
content= (empty | textOnly| eltOnly| mixed) : “mixed’
model = (open|closed) : “open’
order = (seq | one | all | many) : ('seq’ | ‘many’)>
Content:: (datatype?, (AtiributeType | ElementType)*,
(attribute | element | group | extends)*)
</ElementType>

dt:type content=textOnlyd 7491 Aolg 4= 9}
o datatype ditype®] §131 content=textOnly 4
749t Ao 4 vt content’} eltOnlyd wj
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order®] 7)E & ‘seq’o]™ content7} mixedd w)
order?] 712gHe ‘many’'2 AFAT) 39 FAL
2 AttributeType ©]v} ElementType2 ]33]
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3.2.3 @4(Element)

S lement)= E]ZE wleE A Qo)W
TETEE 3 2

<element
type= Qname
occurs = (nonNegativelnteger’:' (nonNegativelnteger |
unbounded)?) : 11" >
</element>

ocaresel ] F WAl 2A7E A whe
Fgo AFAT o] TS AR 5ol
A% AgSHE Sol7t Thew 2ol verdth

required 1:1 optional 0:1 oneOrMore 1: zeroOrMore 0:

3.2.4 &4 78 (AttributeType)

840 AREHE $49 Ae¥S vEE T
TEE B 2o

e

<AttributeType
default = string
dttype = Qname : “string’
name = NCName
required= {yes | no) : 'no” >
Content: (datatype?)

</ AtiributeType>

Content= 2% dr:typed] AMFEAS uf 7Vs3lch

3.2.56 £4(Attribute)
o

20 AEEE $4E BEE FRTE

3 2tk

rr

<attribute

default = string

name = NCName

required (yes | no) : 'no’

type = Qname >
</attribute>

3.2.6 2E(Group)

group2 of] 7] TAHRAES FH9E A
g7l 93 Aeg 1 FEIRE o @k

<group
occurs = (nonNegativelnteger”:’ (nonNegativelnteger |
unbounded)?) : 1.1
order = (seq | one | all | many)>
Content: {(group | element | extends)+)
</group>

ZFw 2] content”} ‘mixed’ o] order®] defaults
‘many’ ©]1L ‘eltOnly’o|™H ‘seq’©|T}
3.2.7 m4(Derivation)

extends= o]} M50z FHO
of J2F FALAE WEV] A% o=z °

ByEE 083 2o

ajn

<extends
type = QName>
</extends>

3.2.8 7HA(Entity)

AdE B4 dA 22 + 9 2R
o BAA 3 FEPEE G 2

<entity

name NCName

[systemID string

publicID  string

notation  string]>

Content: ((group | element | extends)+)
</entity>

entity7} 9}%-0)] Q) OH systemID7} 9lom o]
publicID®} notationg 7]}
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4.1 Schema
Schema® ElementType¥} AttributeType Q2

Ao} Q3 o]ES UMLEE LT Yehld Tk
3} Zo] B3tdw dA7) Ak

{ElementType)

(a8 2) 22%8el UML clojoja

content7} textOnlyd 7% 2HHL €0
<<DataType>>°|2L FeJ2 o]Fo] dutype(§l
78-¢ string) 71 A5¥ T B A BAE V)
Atk 84739 orderdA3e HA order £49
w2 2L BRlS AYsta 7 sy 84E
3 B3 dgoz A3} orderdAdol] wel 3}
A FH8AS ST 2o Aith

4.2.1 all

<<all>> ZE|EL BYE ARSI o9 84
g D= B3tddo] "ot

C))

<ElementType name="home_p" content="textOnly" />
<ElementType name="office_p" content="textOnly" />
<ElementType name="phone" order="all" >

<element type="home_p"/>

<element type="office p"/>
</ElementType>

| e
ho
{ElementType) Call) mep {DataType)
phone phone_order string
(ElementType)
_E office_p

(3% 3) all2l UML clolo{a®

3
U U—

(Schema) h_ (AttritebuteType | | {AttritebuteType)
] 4.2.2 one
o o 5
(ElementType) (ElementType) <sone>> F|2.S E}?:] AL ok 24
S A|oHconstraintye Fololgitt. & A
(38 1) 2709 o UML cloloia 4491 25 Buez GAT F fon 48
ol g3t #7)3th
4.2 22 7E(ElementType)
(e
84 #3e Zgart "#Ho 2HYELEY <ElementType name="phone" order="one" >
o olgelel FHSm igy  <clement bpe—home p/>
<<ElerzentType>> olgdte] #ESTL AAfT <element type="office_p"/>
o] o]Fo| E#& o]Fo] Hrh </ElementType>
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(ElementType)
——i— home_p
{ElementType) {ore) (DataType)
phone | phone_order EementType) string
— 1
Wiog 1} offcep ]

(33 4) one?| UML clojoiz3

4.2.3 seq{sequence)

<<seq>>ZE|E| 2 Y-S AMESlaL 819 84S
of AFzAE ol&dld Y 24Ut 7" ¢
AR AR Ats BT F 549 247t
wl A& B 4 2aE 7IEE SAUE (0jFH
{n-1}74A¢ g5 7HAA "ok content7} eltOnly
g of 7jREes AAHdch

Gl
<ElementType name="phone" order="seq">
<element type="home_p"/>
<element type="office_p"/>

</ElementType>
(ElementType)
{0} home_p
(ElementType) {seq) {DataType)
phone | phone_order (HlementType) string
— W office_p ]
(223l B) seq2| UML clojoia?
4.2.4 many
<many>>< 319 84S T-FA(multiplicity)

o] 0 & 19 BAE 2=t} content’} mixedd
o 7|2gto g AAFHch

(e
<ElementType name="phone" order="many">
<element type="home_p"/>
<element type="office p"/>
</ElementType>

4.3 24 (Element)

[AE 39 84F 7P FAHR/AE 849

W— (Eleme@—‘
— ] horne_p
(ElementType) {many) (DataType)
phone phone_order| ———— string
| {ElementType)
01 office p L |

(22| 6) many2 UML ciojo{z

F43 E2gAg FAE MRk occuresdsAd 9
required(1: 1) 12 optional(0:1)2 0,12 oneOrMore(1: )
£ 1.*2 zeroOMore(0: )£ 0.*Z UML g2
tolojaolAe thgAd(multiplicityyS AHS-3}e]
e

C))

<ElementType name="class">
<element type="section” occurs="oneOrMore" />
</HElementType>

{ElementType) {ElementType)
class section

1.*
242 UML tfoloj 23

G = Ry I

4.4 &M T (AttributeType)

&4 f3L Fd2rt 8o 2HELEY
<<AttributeType>>2- ©o]-83to] {dHsly 2478
9] o]go] Fej& olge] "k ZHH L EFYo]
<<DataType>>©]i1 e o]Fo] dutypel(§l<
75 sing) 7] AW B A% AE 7t
2tk &89 required$/do] yesnool| wa}t o
ZAo] 1xE 0,12

C))
<AttributetType name="country" required="yes"/>

(AttributeType) (DataType)
country string

1

(38 8) £47&2l UML clojo2
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4.5 {M(Attribute)

3% 9 248 R AL
47} 2T BAS AT &

3 39| required
240} yes, nooll W} /o] 1= 012 Hrk
(e

<ElementType name="student">

<attribute type="country" required="no"/>

</EementType>

{HementType) {AttributeType)
student 01 country

(I8 9) 49 UML clo|o{a3
4.6 J&(Group)

goupS & <<group>> ZHF L EYE HA
UERH occurs= 42840 Ve thE order=
4382534 e B2 Az

(<h)
<ElementType name="a" order="all">
<group order="many">
<element type="b"/>
<element type="c"/>
</ group>
</EementType>

4.7 1PY(Derivation)

eXtendS:‘-,"/‘g g 8}--?»] QA2 7}_;{] ?’Ag_s__/ﬁ"“:_—_‘
exendse type ZHE 444 Wc

(<l
<ElementType name="rectangle" content="eltOnly">

<extends type="quadrangle"/>

</ElementType>
{ElementType) (ElementType)
quadrangle [ rectangle

(38 11) =del UML cloloj13y
5. dxg&

XDR 27)0l2 UML @ dojojagdoz
Hgs] A2 Luaze 98 2

conv(Tag tag) {
switch(tag) {
case: schema {
create_class();
tag=search_next_tag();
// g7t € W7 e A
while (tag_empty) {
conv(next_tag);
tag=search_next_tag();
}
case: elementType {
create_class();
// elementTypeo] FAHQAZ element7} IS 7
while (lelement_empty) {
conv(element);
// order &240] & A%
/] A% #A 92
if (lorder_empty())
connect_order_classes(order_type);
// order £4Jo] 91-& 73-¢ default ordero] &J3t
//BA 44

else {

Ze~7)8) orderd

{ElementType)

01 b

(ElementType) ally {group) {many) d
a a_order a_group a_group_order 01

j {ElementType)

c

(28 10) group2l UML Clolo{a
&3 Il Meals) (42l 43) #
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if (content="eltOnly")
connect_order_classes("seq");
else if (content="mixed")
connect_order_classes("many");
else;
}
)
// elementType2] FAQAZ attribute} & 734
while (lattribute_empty) conv{attribute);
case: element {
// elementType] <j3} 4A4E Feh g A4
search_class(type);
// occursgAdo] glom default’} onedd
if (occurs_empty()) occurs_type="one";
// B2 occursel] ofg #A A4
connect_occurs_classes(occurs_type);
}
case: attributeType {
create_class();
[/ E92712] theAdel Qs #A 93
if (required) connect_occurs_classes("one");
else connect_occurs_classes("optional");
)
case: attribute {
// AttributeTypes] olal 448 Seh2g 74
search_class();
if (required) connect_occur_classes("one");
else connect_occur_classes("optional");
)
case: group {
create_dummy_class();
// group?] 744849 ZE elemento] t3}e]
while (lelement_empty) {
conv{element);
// order &/d0] Q& 789 orderel] 3t WA d4
if (forder_empty())
connect_order_classes(order_type);
// order £4d0] ¢12 ¢ default ordero] 2j3k
// BA |4
else {
if {content="eltOnly")
connect_order_classes("seq");
else if (content="mixed")
connect_order_classes("many");
else;
}
}
case: extends {
// B3 elementTypes] Zej2 A4
search_class(type);
[/ B2 45 9% B

IR

2

connect_extends_classes();

}

—_

6. Wk 2

EY

O

Ao WS theo) 71dg XDR Schema A
o H&s| HYth o] FAT KRR HIA
(PemonnelReport) 24 ¢JA}YJ o] startDated} endDate
Atolell Sl Z(Employee)e] ©l&F F4E 7K
EmployeeReport 84737} o] 5 2|2 Manager)
%l 7S HshHE9) email & T 7}X] ManagerReport
4% E 7N ok

<Schema name="PersonnelReport">
<AttributeType name="startDate" di:type="date"/>
<AttributeType name="endDate" dt:type="date"/>
<ElementType dt:type="string" name="name">
</HlementType>

<ElementType dt:type="string" name="address">
</HementType>

<ElementType dt:type="string" name="phone">
</HementType>

<ElementType dt:type="string" name="email">
</ElementType>

<ElementType name="EmployeeReport” content="eltOnly">
<element type=name/>
<element type=address/>
<attribute type=startDate/>
<attribute type=endDate/>
</ElementType>

<ElementType name="ManagerReport" content="eltOnly">
<extends type="EmployeeReport"/>
<group order="seq"/>
<element type=phone/>
<element type=email/>
</ group>
</HementType>

</Schema>

(22! 12) PersonnelReporte] XDR Ao}

a9 129 27)0E B AFA Ake g
ZlEes UML g golojagios HEg 2
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(Schema)
PersonnelReport

{AttributeType) (ElementType)
startDate ’ email
- {ElementType)
phone
{AttributeType)
endDate
- N S 10} {seq)
{ElementType) (ElementType) ManagerReport
_group_order
name
B—
{DataType) I
date
{group)
ManagerReport
—group

{ElementType)
¥ EmployeeReport

(33 13) PersonnelReporte] UML

7} 28 130)th

7.2 &

2 947+ XDR 27|95 UML g2 ol
agoz HEkse Wi i Aojth XDR 2
7lmke] E5 724 2491 ElemeniType, AttributeType,
element, attribute’s-S UML Zd|~ tojo]jazho
2 Wglslgon] E3] order 42419 all, sequence,
many, one¥} occursZ-49] required, optional, oneOrMore,
zeroOrMore5-9] W%HS FH Aoz AFaiith
ol ¢aelEo R YEstal Al ATE B3t
I ¢adgEs FEstdoh o] d+E Edko
XDR 27|npg UMLE# 2 tolojasio g Az}
oy XMLEAMY 725 44 g #
UA HAL AT IS o XMLEA
Ade BeH0E s ATk FF ATIAEL

& 275kl tfatol UML 222 tholoj1d)
o 2o W3y ojo] ¥ig Z UML F2 ol
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