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ER2XML : An Implementation of XML Schema Generator based on the
Entity-Relationship Model

Chang Suk Kim" - Dong-Cheul Son™

ABSTRACT

The XML is emerging as standard language for data exchange on the Web. Therefore a demand of XML Schema(W3C XML Schema Spec.)
that verifies XML document becomes increasing. However, XML Schema has a weak point for design because of its complication despiteof
various data and abundant expressiveness. This paper shows a simple way of design for XML Schema using a fundamental means for database
design, the Entity-Relationship model. The conversion from the Entity-Relationship model to XML Schema can not be directly on account of
discordance between the two models. So we present some algorithms to generate XML Schema from the Entity-Relationship model. The
algorithms produce XML Schema codes using a hierarchical view representation. An important objective of this automatic generation is to
preserve XML Schema’s characteristics such as reusability, global and local ability, ability of expansion and various type changes.
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A AA e 283¢E AT + Utk oA =& XML
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s -3 2o BAE 4 AA Alold 24FHX
ANAE ARsted AHEEY B4 (relationship)ell &4 o
ATk A Abole] thgAdRAN g A AA =
e 3t9) Al Hgdc)
Ed AAE F5& 93] 98] XML Schema?] A
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do
{
AR AAZFE g8 A
if (F5o] vehdea) {
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}
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algorithm GenerateHierView
{
forONAY F 745 {
(@A A 22 AA7}F T5 A o]d) {
if(3& FEoIH){
MEZE group 84 N4,
A4 A A4 ARG S4&
A€ group 4F °)F;
AAAAE A4E group 24 FZ
Yelse{
ZER AA BAL
Z5E JiAE ol 488 group &4

FZ;
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Algorithm createXmiSchemaDoc
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XML Schema 4 A4;

write ("<?xml version="1.0"
encording="UTF-8"7>");

write ("<xs:schema xmins:xs= http://www.w3.org
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<?xml version="1.0" encording="UTF-8"?>
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algorithm docCteateRootType
{
write ("<xs:element name="[%4g% FE/NAFDocl"

type="rootType"/>");
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algorithm createRootType

{

wtite (0} £ 249 4] rootType'2E @ A
oz AA);

write (Ao HAdd FEQA Q44);

}
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EEEER
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H33 oA E XML Schemas A3 o

ER2XML : 7HAI-ZHAl 2>E 7IHIS 23 XML Schema 4 &7(9] 281 7

<xs:complexType name="rootType">
<xs:sequence>
<xs'element name="CUSTOMER" type=
"CUSTOMERType” minOccurs="1"
maxQccurs="unbounded”/>
</xs'sequence>
</xs:complexType>

BEFYdor d9og HAF
Type' 2.2 Ao 1d 10).

algorithm createEntity

forGhA8) & 4 {
write (A4 9] AAE A
write (B2 WA £4E
if@EHel AHAZE E203H4) {

write (3t A 0l§2E 24 A4);
}
if(#Fz2g 28] Aok {

write (228 1§ 24Group' 9 olF
o7 IF 24 A )

(712! 10) Algorithm createEntity

n AHAEE <sequence>Z MoIF}

s AZFH FzEdAMY £42 geygsoer A
name 449 o|go R Aol
2 AQojgc
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ER4AE QNS refe ‘B2E 2FQLAGrowp'E 39

st g gt

142 “xsistring” o

i)

o] A

o~

m1o

gnaZFos vehia thed 2o,



8 FEMEIEE=2XID M12-DA H12=(2005.2)

algorithm createRootType

{

wtite (0] &5 249) o] ‘rootType’ 2.2 © AFEFRY
/}_ll og Agki)~

write (Ao HAdE FEQA 244,

}

45 122 M4N

B AFH FrRIgA 25847 EASHE 21F84
9] AFTE 15845 QAL 0] ‘2ER A2HEGroup
2 Aostt AHANHE <sequence>E AAFth 1F /A
o] £4& we Aoz YA named A9 ojEo
2 Aot gL “xsistring”E Aot e &

neZe ohehs 2ok

algorithm createGroup
for (2§ % M) {
write (15 82%FGroup'd ClE# R IFQAAA);

oHlE 9ol MBE dAE
o},

XML Schemaz® A3 o

<xs:group name="BANKGroup”">
<xs:sequence>
<xs:element name="Addr" type="xs'string”"/>
<xs:element name="code” type="xs:string"/>
<xs'element name="Name” type="xs!string”/>
<xs'element name="Phone” type="xs:string"/>
<xs-element name="Branch” type="xs:string"/>
</xs'sequence>
</Xs'group>
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<?xml version="1.0" encording="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0org/2001/XMLSchema">
<xs:element name="CUSTOMERDoc" type="rootType"/>
<xs:complexType name="rootType">
<xs:sequence>
<xs'element name="CUSTOMER"
type="CUSTOMERType” minOccurs="0" maxOccurs="un-
bound
</xs'sequence>
</xs:complexType>

<I-- A9 24 AA

<xs:complexType name="CUSTOMERType">
<xsisequence>

<xs'element name="Ssn” type="xs:string"/>
<xs-element name="Name” type="xs:string"/>
<xs:element name="Phone” type="xs:string"/>
<xs'element name="Addr" type="xs:string”"/>
<xs'element name="ACCOUNT" type="ACCOUNTType"
minGccurs="1" maxQOccurs="unbounded"/>
<xs'element name="LOAN" type="LOANType” min—
Occurs="1" maxOccurs="unbounded”/>
</xs'sequence>
</xs'complexType>
<xs:complexType name="ACCOUNT Type">
<xs'sequence>
<xs'element name="Balance” type="xs:string"/>
<xs:element name="AccNo" type="xs:string"/>
<xs'element name="Type" type="xs:string"/>
<xs-element name="AcctDate” type="xs'string”/>
<xs:element name="BANK" type="BANKType” min-
Occurs="1" maxQOccurs="1"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="LOANType">
<xsisequence>
<xs-element name="LoanNo" type="xs'string"/>
<xs:element name="Amount” type="xs:string”"/>
<xs:element name="Type" type="xs:string”/>
<xs:element name="LoanDate” type="xs:string”/>
<xs.group ref="BANKGroup”/> <i-- A9 1§ IF=x
</xs'sequence>
</xs:complexType>

<xs:complexType name="BANKType">
<xssequence>

<xs:group ref="BANKGroup”/> <!-— AY 21§ I=x
</xs:sequence>
</xs:complexType>
<xs:group name="BANKGroup”> <I-— AY aF HQ2

2 AAE 7}% 25
<xs:sequence>
<xselement name="Addr" type="xs:string"/>
<xs:element name="code” type="xs:string"/>
<xs:element name="Name” type="xs:string"/>
<xs:element name="Phone” type="xs:string”"/>
<xs:element name="Branch” type="xs:string”/>
</xs:sequence>
</xs'group>
</xs'schema>
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<?xnl version="1.0" encording="UTF-8"2>

o «xs:schema xmlns:xs="http://wuw,w3.orq/2001/XHL3chena™
4 <xs:elenent neme="CUSTOMERDoc" type="rootType"/> !

<xg:complexType name="rootType>
{¥3!sequence>
{x3:element name="CUSTOMER" type="CUSTOMERType"
3 {/%3: sequence>
e </xs:complexType>
bl <xs:couplexType name="CUSTOMERType™
I {X8:3equence>
i <xg:element name="3sn" type="xs:string"/>
24 <xg:element name="Name" type="xs:string"/>
o <xg:element name="Phone" type="xs:string"/>
o <xgielenent name="Addr" type="xs:string"/>
' <xg:elenent name="ACCOUNT" type="ACCOUNTType” 1
{xs:element name="LOAN" type="LOANType" minQccy
</x3:sequence> -
N </xs:complexType>
o <x8:complexType name="ACCOUNTType™>
i <X3:sequence>
- {xs:elenent name="Balance" types"xs:string"/>
b {xs:element name="AccNo" type="xs:string"/>
- <xs:element name="Type" type="xs:string"/>
<xs:element name="AcctDate” type="xsistring"/> |
<xs:element name="BANK" type="BANKType" minlccu
</x3:sequence>
</48:complexType>
. <xs:couplexType name="LOANType™
PN {X3:8equences»
3 <x3:element name="LognNo" type="xs:string"/>
ol <xg:element name="imount" type="xs:string"/>
<xg;elenent name="Type" type="xs:string"/>
<xs:elenent name="LoanDate” type="xs:string"/>
<xs:group ref="BANKGroup"/>
{/x3:sequence>

ES </xs:complexType> -rvj
[ ] ’ o T 4
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{?xm! version="1.0" encoding ="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0org/2001/XMLSchema">
<xs-element name="customerDoc” type="rootType"/>

<xs:complexType name="rootType">
<xs'sequence>
<xs:element name="CUSTOMER"
type="CUSTOMERType"
minOccurs="0" maxOccurs="unbounded"/>
</xs'sequence>
</xs:complex Type>
<xs:complexType name="CUSTOMERType">
<xs'sequence>
<xs:element name="Addr" type="xs:string"/>
<xs‘element name="Phone” type="xs'string"/>
<xs:element name="Name" type="xs:string”"/>
<xs:element name="SSN" type="xs'string”/>
<xs:element name="ACCOUNT"
type="ACCOUNT Type"
minOccurs="0" maxQccurs="unbounded"/>
<xs:element name="LOAN" type="LOANType"
minOccurs="0" maxOccurs="unbounded"/>
</xs'sequence>
</xs:complexType>
<xs.complexType name="ACCOUNTType">
<xs'sequence>
<xs'element name="Type" type="xs'string"/>
<xs:element name="Balance” type="xs:string"/>
<xs‘element name="AccNo" type="xs:string”/>
<xs:element name="AcctDate” type="xs:string"/>
<xs:element name="BankAddr” type="xs:string”/>
<I--Q 47 FEE-->
<xs:element name="Bankcode” type="xs:string"/>
<xs:element name="BankName” type="xs:string"/>
<xs:element name="BankPhone” type="xs:string"/>
<xs:element name="Bankbranch” type="xs:string"/>
</xs'sequence>
</xs:complexType>
<xs:complexType name="LOANType">
<xssequence>
<xs‘element name="Loandate” type="xs'string"/>
<xs'element name="Amount” type="xs:string"/>
<xs:element name="LoneNo” type="xs:string"/>
<xselement name="Type" type="xs:string"/>
<xs:element name="BankAddr” type="xs:string"/>
<t--fa7t SHE >
<xs:element name="Bankcode” type="xs:string”/>
<xs:element name="BankName” type="xs:string”"/>
<xs:element name="BankPhone” type="xs:string”/>
<xs'element name="Bankbranch” type="xs:string"/>
</Xs:sequence>
</xs:complexType>
</xs:schema>
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