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ERX : A Generation Tool of XML Schema based on
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Abstract In these days, Entity-Relationship Model is the most popular modeling tool for designing databases,
and XML is a de facto standard language for representing and exchanging data. But, because of many
commercial products supporting Entity-Relationship Model use their’s own representation formats, and thus it
gives rise to difficulties the inter-operability between these products. In this paper, we propose an ERX, a
generation tool of XML Schema from Entity-Relationship Model. ERX receives an Entity-Relationship Diagram
as an input, transforms it based on transformation rules, and generates a XML Schema Definition as an output.
Transformation rules contain entity set, relationship set, mapping cardinalities, and generalization.

Key Words : ERX, XML Schema Definition, Entity Relationship Model, Transformation Rule

LA 2 3 QA ol Aol dlolE] Tadm wekslr] 93k A
Aol gFo® ALgEE XML(eXtensible Markup
dlojeulo] 2~ =X ox AAsh=d] EHCE  Language)” & dlo]E]wo] 2

ok MZE SEEoFE
AHEEE= 70A #A) 29 (Entity-Relationship ModeD)2  Saslg o] thiEz9l &40z do|ejuo]|x mdl
NeA oz A AR ko] BAZ olgsel @A M 3} XML Abole] 270} MBL 5 4 9)
Aol dlolEEs FHsh= Fﬂol 1 B2, o< WA BA Bl Ak 1E Alole] BAE FHs)
AFo2E Erwin'", ER/Studio” 5ol 9tk = g F3& F5 v XML RS 24 959 54
‘A3, stuela 7 e Ty Received: 12 February 2013 / Revised: 25 March 2013 /

2=z} 2013 29 129, A 20134 39 259 Accepted: 12 April 2013

AREA LA 2013 49 12 *Corresponding Author: yukim@hansung.ac.kr

Dept. of Computer Engineering, Hansung University, Korea

- 149 -



ERX : ZHX|

o BEZEE XML AF|OF MM =1

o FHE T3 9l7] WEel T mul Alole] = BH] 2}
o|7} glo] %zm wgto] ojgieh, whebd A4l #7) B

waksr] Qe e ARES

s AARE, W derel me WA, S5
ofgA AT AL

<570, A7), A AlkENES o9 BAE
A7E

< WAl BA ZEo] 2t
TE 549 B FEE of¥A 2l AL

nl Bz W3lkels E:rLJ ERX(Entlty Relatlonshlp
model to Xml)Z A¢it). o] 2 98) A oA 2eo]

7 24ES XML 27)vhe Wash] 1% waE s
& AN, ABHFHE AEF FuBL A&
ERXE Q102 A4 7 vholo] 1% o} o] w
8 7S B F 0% XML 2710 B4 E 4w

¥ o] e et gk A 2941 A
A B XMLE Waehs #9178 718, A 3

@
2 A 98 WATFHES 71%dh Al 4gelA =
A 3PN A WBTFHS A W

ARTFEE AA S, S B
o Bo2 A 5gel AR % FF
S

I, g3 Ay

tlole o] 29k XML Ato]o] Wste] #3t A2+
WA R XML Ate]o] ®igho] A3k g4 A=
NeT(Nesting-based Translation) ¥ CoT (Constraints—
based Translation)'¢] 911, XML £ 7§#] #7 =
g2 Wlehs Ed AT Xere7h Yk 2 A9}
24 AAEE A2 A A ZES XML A=
WPk ol24e Avs) A B BeY BT A

oo 334S Fusly] Y XML EAM = Hlels 4
GAA A7 Ak @A) EA ATEE ER-to-

XML 719l 9dat, $=be] oAl A2+ Erwin
Data Modeler Al&ellA19] A7} Aok

ER-to- XML 7% 7j4] #7] 2225 e XML ~
71nbz W3ketr] gk whg qrA I daESs Algkekal
ATk vl 7722 7 A% $H(strong/weak), 274 (simple/
key/composite/multivalued/derived), A1 H & (unary/
binary/n-ary)& 235}, ARt Y] H2 vy 113
& 7o AjA] w7 tholol 13 (Entity Relationship
Diagram: ERD)S 9&wol XML 27]v} &4/(XML
Schema Definition)& &%t dargFolck

o] 712 v A&
A BA Bdo] 7 & &
ol 59
= 54 91 Eﬂﬂ
AE AABHA 3k 9l

Erwin Data Modeler = 41502 Qe AHgs =
A dielguo]~ B EFEA 7EAO=R =
4 doly Rdg 524 doly Xdygs A Yg
TS B AlEYY] 534S AlFel] sl XML FE9
export/import 715 &3t} export/import WIS
Qs wEteolE JA~HAE wWEkshs WS Alste
OMG(Object Management Group)2] CWM(Common
Warehouse Metamodel)ol] -7 3+ MIR(Meta Integration
Repository) WEFR @S 7]uko 2 A& sl

Erwinoll Al 2138k XML W8 72 B AlE3te]
i ol e Al

export/import 7]5lvr 28-S F
33AE Bolst T o] A= vk, VA =
101 ol wAste] mhelo] wg- AR el gitk A
Aol oJahH oF Wl o] A TS XML 7]} A=
gatd di=f 10MBe] &Fo] Agt) o]y o=
xml ZAS AH FAE 17 w9 AEH, xml 2 W

1r

rE. n°1

o AMAT AR FHO R teh}y] whizel] xml )
FAA MQRA S 2 5 ek
. Het 73|

A AE A B BRSPS A7) @
£ XML 270k Aash] 1% WE 128 7145
3, o] 2ol o8] AE = XSDE 7|4k B

- 150 -



2013 48 st=EQIHUYLS

AMEHs| =2X| 132 X225

[+3 1: AAFZF] AAH T2 complexTypes 2HE &
Z(element) 2 3=, 71415 $ (entity set name)©]

22" (element name)°] # T}

ERD XSD
<xs‘element name="E1">
<xs:complexType>
E1L | |
</xs:complexType>
</xs:element>

[7F3 20 d=5A4] G5 (simple attribute) S =1 4
o] AAH element?] attribute® A 3Th £ <=
M BosnE <> gas 283
XSD

<xs‘element name="E1">
<xs:complexType>
<xs:all>
<xs:attribute name="al”/>
<xs:attribute name="a2’"/>
El <xsall>
</xs:complexType>
</xs:element>

[+34 3 g5#% 4] 45# A (multi-valued
attribute)2 7L $4J0] A A H element] A} element®
A8k, minOccurs®t maxOccursS 283k},

ERD XSD

<xs:element name="E1">
<xs:complexType>
<xs'element name="al”
minOccurs="1"
maxOccurs="unbounded”/>
<xs:attribute name="a2"/>
</xs:complexType>
</xs:element>

[3 4: EgEA] <A (composite attribute)<
attributeGroup .2~ Alstn 1 £Ao]
elementol A ©] attributeGroupS ref® 3Z3%Hc}

A4

XSD

<xs:element name="E1”
<xs:complexType>
<xs:attributeGroup ref="al”>
<xs:attribute name="a2"/>

Cal) </xs:complexType>
</xs'element>
E1 <xs:attributeGroup id="al”>
<xs:attribute name="all”/>

<xs:attribute name="al2”/>
</xs:attributeGroup>

[#4 5 I'n BARAF] In BAHTS Al Fefsh=
F MAR TS element 2 A 93k, 13 elementoll+= 3o
= (participation) 7} -3 (partial) ¥ 7-$- minOccurs
=0"e2 AHoslal nF9 elementol= maxOccurs=
“unbounded” 2, F-E3o1d 79 minOccurs="0", A
ZHo(tota) Y 7% minOccurs="1"2 A2t 159

elementE ref2 FZ3}

ERD XSD

<xs'element name="El”
minOccurs="0">
<xs:attribute name="pl”
type="xs:ID"/>
</xs'element>
<xs:element name="E2”
minOccurs="0"
maxOccurs="unbounded>
<xs:element ref="E1”/>
<xs-attribute name="p2”
type="xs.ID"/>
</xs'element>

[73 6: mn BARF] mn BAFE] 4$- AA F
ol F MAATEE element® AHolsta, F 79
elementE sAll 3287] 9l A2 elementE A4
sko] 2 ol A4 elementE Fol F AAEES A=t

A 831, minOccurs®t maxOccursE &3tk

ut

ERD XSD

<xs'element name="E1">
<xs:attribute name="pl”
type="xs:ID"/>
</xs'element>
<xs'element name="E2">
<xs:attribute name="p2”
type=“xs:ID"/>
</xs'element>
<xs‘element name="E1/E2">
minOccurs="0"
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maxOccurs="unbounded>
<xs:element ref="E1"/>
<xs'element ref="E2"/>
</xs'element>
</xs‘element>

[3 70 &9 A%z dits}] 2 Aok dnks
(generalization with disjoint constraints)<= ko] A
MAE @A spte] sk ARl v Saljokate Al
zlolt}, drksl @Al Fofste e MAITE
element® AA3kaL, A NAHT elementell A 3491 7N
choice® =&+, 3¢ MAF e
elementoll = 49 WA 3 elementE
o] gt}

ERD XSD

OJngA,OL

A 73 element=

extension®. 2 4

<xs:element name="E1">
<xs:choice>
<xs:element ref="E2"/>
<xs:element ref="E3"/>
</xs:choice>
</xs'element>
<xs:element name="E2"type="t2"/>
<xs:complexType name="t2">
<xs:extension base="E1"/>
</xs:complexType>
<xs'element name="E3"type="t3"/>
<xs:complexType name="t3">
<xs:extension base="E1"/>
</xs:complexType>

4 8 T3 AG=AY gwrsl] T3 Az
with overlapping constraints)= 3Fue] |3 th9

FANNGHA %3 & 9 Akrdolh 7 A%

2719] Quistst o) AokEas] Guske] fA Aol
Ao 39l AAAGE 2T 1) choice Aele] gtk

ERD XSD

<xs:element name="E1">
<xs'element ref="E2"/>
<xs:element ref="E3"/>

</xs-element>

<xs'element name="E2"type="t2"/>

<xs:complexType name="t2">
<xs:extension base="E1"/>

</xs:complexType>

<xs-element name="E3"type="t3"/>

<xs:complexType name="t3">
<xs:extension base="E1"/>

</xs:complexType>

IV. ERX : ERDEESE XSD MM =1

a9 12 A B4 2R 2R XML A7)0 BA4S
38k S HolFEr)

— - —
ERModler
XML

24 - L e

b HEt g | #s e
Eﬁ)r‘c!i — —I_rlli ornaz| —p -I_rl}i Definition
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a2 1, XML A7|of MM opd

Fig. 1. Process of XML schema generation
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4, 9= 5428 3T element] attribute2 A3} SAdo]
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Fig. 2. Algorithm for XML schema generation
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<?xml version= ding="UT|
tips/ /w3, nrgfznnuxmsdmma >
lement nam. nk" type="bankType" /
s:complexType name="bankType'>
uences

ement name="customer’ type="customerType" />
quences
omplexType>
= complexType names= custnmerType =

siattribute name="customer_name" type="xs:string" use="required" />
attribute name="address" type="xs:string" />
attribute name="customer_id" type="xs:ID" />
omplexType>
ement name="branch” type="branchType" />
mplexType name="branchType'>
attribute name="balance_name" type="xs:string" use="required" />
attribute name="assets" type="xs:string" /-
sttribute name="branch_id" type="xs:ID" />
omplexType>
sment name="account” type="accountType" />
s:complexType name="accountType’=

clement ref="saving-account” />
clement ref="checking-account’ /=
hoice=
ement ref="branch” minoccurs="1" />
quence=
attribute name="balance’ type<"xs:integer’ />
attribute name="account_number" type="xs:ID" />
</xsicomplesTypes

name=" ing: count” type=" ing: countType" />
- <xsicomplexType name='saving-accountType’>

xs ac ok

attribute name="interest_rate" type="xs:integer" />

omplexType>

ement name="checking-account’ type="checking-accountType" />
mplexTyps name="checking-accountType'>

extension base="account” />

attribute name="overdraft_amount” typs="xs:integer’ />
omplexType>

<ment name="loan" type="loanType" />

mplexType name="loanType">
slement ref="branch” minOccurs
attribute name="amount" type="xs:integer" />
attribute name="loan_number" type="xs:ID" />
omplexType>
ement name="customer/account">

element name="customer/accountR” minOccurs="0" maxOccurs="unbounded">
lement ref="customer" />

ement ref="loan" />

clement>
lement>

<:element name="customer/loan">

element name="customer/loanR” minOccurs="0" maxOccurs="unbounded">

ement ref="customer” />
lement ref="loan" />

</xs:schemas N

a2l 7. 28 ERDZEE XSD Hatznt
Fig. 7. Result of XSD from Fig. 6
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7ok AR AL 3 ART2E AL, XML 27

olE] E}YS XML 2=7|mtellA A g3li= vlolE el
o] W3l thE A (multiple inheritance) ] A9, element
o] FEINAE AL F AEE A7) x8E AFo
o, T3 XML 27192 744 84 2dz 9isgho] 7}
ToteR 71 A BA Bds W7, s U
of digk A5 e ofAo|rt.
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