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Transformation from XML DTD to OODB Schema using Object Model

Mun-Young Choi'- Kyung-Soo Joo'!

ABSTRACT

Information exchange on XML such as B2B 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 between XML application 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-oriented database that support hierarchical structure. Accordingly the modeling methodology for storing XML data
in object-oriented database is needed. In this paper, the transforming methods based on object model from XML DTD to object-oriented database
schema is proposed. For this, we first introduce mapping methods that map XML DTD to object model and then we propose soem methods
that transform from the object model to object-ariented database schema.
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<IELEMENT ProductCatalog (ProductName, DefaultLanguage,
DefaultCurrency)>

</ELEMENT ProductName (# PCDATA)>

<IELEMENT DefaultLanguage (# PCDATA)>

<IELEMENT DfaultCurrency (# PCDATA)>
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ProductCatalog
ProductName

DefaultLanguage
DefaultCurrency
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<!ELEMENT ProductCatalog (ProductName, DefaultLanguage,
DefaultCurrency, Partners)>

<IELEMENT ProductName (# PCDATA)>

</IELEMENT DefaultLanguage (# PCDATA)>

<!ELEMENT DfaultCurrency (# PCDATA)>

<IELEMENT Partner (Name)>

(38 4) =8 22 BY

(¥ 9)9M= FE 8471 ProductCatalogo] . 20 214
84+ ProductName, DefaultLanguage, DefaultCurrency
olt} Wl A2 A@sA (29 59 #oh

ProductCatalog
Partner

ProductName : String 1.1
DefaultLanguage @ String
DefaultCurrency : String 0..*

Name : String
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<!ELEMENT ProductDescription>
<!ATTLIST ProductDescription
DescriptionPurpose CDATA #IMPLIED>
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ProductDescription
DescriptionPurpose
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<!ELEMENT ProductCatalog (ProductName, DefaultLanguage,
DefaultCurrency, Manufacturer)>

<IELEMENT ProductName (# PCDATA)>

<!ELEMENT DefaultLanguage (# PCDATA)>

<!ELEMENT DfaultCurrency (# PCDATA)>

<!ELEMENT Manufacturer>

<!ATTLIST Manufacturer
PartnerRef IDREFS # IMPLIED>
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ProductCatalog

ProductName : String Manufacturer

DefaultLanguage : String 1.1
DefaultCurrency : String 0..%
manufacturer | manufacturer|

PartnerRef @ String
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<IELEMENT pick (# PCDATA | eeney | meeney | miney | mo)s >
<!ELEMENT eeney (# PCDATA)>

</ELEMENT meeney (# PCDATA)>

<!ELEMENT miney (# PCDATA)>

<IELEMENT mo (# PCDATA)>

(2% 10) &8 L8 =29 DD

Pick
pedata ¢ String(]
miney : String[]
eeney - Stringl[]
meeney : Stringl]
mo : String(]

(3% 1) 28 8 26 DTDE AHHZ Het

<?xml version = “1.0" encoding = “EUC-KR"?>
<!ELEMENT ProductCatalog (ProductName, DefaultLanguage,
DefaultCurrency, Partner *, ClassInfo +, ProductDescription *,
ColuntryOfOrigin?, Manufacturer?. Participants *.
ProductPrice *, Specification *,
ProductAttachment?)>
<!ATTLIST ProductCatalog ProductID ID # REQUIRED >
<!ELEMENT ProductName (# PCDATA)>
<IELEMENT DefaultLanguage (# PCDATA)>
<!ELEMENT DefaultCurrency (¥ PCDATA)>
<!ELEMENT Partner (# PCDATA)>
<!ATTLIST Partner :
PartnerID ID # IMPLIED
RelationShip (Seller | Manufacturer |
Imtermediary) # IMPLIED
Role CDATA #IMPLIED>
<!ELEMENT Name (# PCDATA)>
<!ELEMENT ClassInfo (ClassValue, ClassInfo?)>
<!ELEMENT ClassValue (# PCDATA)>
<IATTLIST ClassValue
ClassCode CDATA #IMPLIED
ClassSchema CDATA #IMPLIED>
<IELEMENT ProductDescription (# PCDATA)>
<IATTLIST ProductDescription
DescriptionPurpose CDATA # IMPLIED>
<!ELEMENT CountryOfOrigin (# PCDATA)>
<'ELEMENT Manufacturer (# PCDATA)>
<IATTLIST Manufacturer
PartnerRef IDREF # IMPLIED >
</ELEMENT Participants (# PCDATA)>
<!ATTLIST Participants
PartnerRef IDREF # IMPLIED >
</ELEMENT ProductPrice (Amount, Buyer?)>
<IELEMENT Amount (# PCDATA)>
<!ELEMENT Buyer (# PCDATA)>
</ELEMENT Specification (# PCDATA)>
<JATTLIST Specification
TypeCode (Size | Weight | Ingredient | Color |
Shape | Packing | Performance |
Content | Others) # IMPLIED
UOM CDATA #IMPLIED
SpecificationName CDATA # REQUIRED >
<!ELEMENT ProductAttachment (AttachmentURL, Attachment-
Purpose?)>
<'ELEMENT AttachmentURL (# PCDATA)>
<IELEMENT AttachmentPurpose (# PCDATA)>

(3% 12) XML DTD
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Specification
: Stfing ProductAttachment
s o o P
: uom : Sting :
Partnwtint : Sing b SpacificationName : String AttachmentPyrposa : String
C.» o 0.1
! 1
1
ProductCatalog Pariner
4 | broductiO : Stiing name : String
I-—l-.———-—-- productName : Sting 1 partneriD : String
s g:'fumw\oum :ssltrlmz o zmbnsnlp: String
fauCutrency @ String ,.x e : String
Clasainto parer - Partner(}
clagavolun ; ClasaVi clasginlo : Classinta{]
Classinfo : String productDescription : ProductDel
caluntryOfOrigin : ColuntryOfOrigin{ ]
manulecturar : Manutacturer[)
1 participants : Participante(]
productPrice : ProductPrice(]
specification : Specification(] f ProductPrice
romuctAltachment | ProguctAttechment(] - T
0.1 ar © St
0.1 ! 1
ClassVale 0.1 0.»
cleswvaluepadula : Biring ProductDescription
va : manufacturer : String productDescription : String
Siasuachema : g : String aascriptionPurpose : String
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ProductCatalog

productID : String

productName : String

defaultLanguage, : String
defaultCurrency : String

partner : Partner] ]

classInfo : ClassInfol ]
productDescription : ProductDescription[ ]
coluntryOfOrigin : ColuntryOfOrigin(
manufacturer : Manufacturer{ ]
participants : Participants{ ]

productPrice : ProductPricel ]
specification : Specification( ]
productAttachment : ProductAttachment( ]

(38! 14) ProductCatalog 4%

class ProductCatalog (extent ProductCatalogs) (
attribute String productiD ;
attribute String cproductName ;

A ZAE 0|82 XML DTDY O0DB A7|0tR Q| WB 199

attribute String defaultLanguage ;
attribute String defaultCurrency ;
relationship set<Partner> ;
relationship set<ClassInfo> ;
relationship set<ProductDescription> ;
relationship ColuntryOfQrigin ;
relationship Manufacturer ;
relationship set<Participants> ;
relationship ProductPrice ;
relationship set<Specification> ;
relationship ProductAttachment ;

>

2. (29 15)90A] Classinfo AA+ AFWE @, Ol wa}t A
B 8928 7F1 31t} ProductCatalog 23 ¢} Class-
Info #}= one-to-many #Ajo|% ClassInfo 29} Class-
Value 2§ 4= one-to-zero or one@Alojt}. (1Y 13)o) A
T EF du3AE 97389 one-to-manyx Product-
Catalog ZM A A#E A o] A& 7} 482 one
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ProductCatalog

productiD : String
! I productName : String
r\—..:_—”_ detaultlanguage, : String
defaultCurrency : String
Classinfo partner : Partner[]
classvalue : ClassValue | | classinfo : Classinfo[]
Classinfo : String productDescription : ProductDescription[]
coluntryOfOrigin : ColuntryOfOrigini]
manufacturer : Manufacturer([]
1 participants : Participants()
productPrice | ProductPrice(]
specification : Specification[]
productAttachment : ProductAttachment([]

0.1

ClassValue
classvaluepcdata : String
classcode : String
classschema : String

(13 15) Classinfo Z4H|, ClassVaiue 24|

class ClassInfo (extent ClassInfos) {
relationship ClassValue ;
attribute String classinfo ;
relationship ProductCatalog ;

b

class ClassValue (extent ClassValues) {
attribute String classvaluepcdata ;
attribute String classcode ;
attribute String classschema ;
relationship Classinfo ;

}i

3. (19 16)9)AM Participants AM = Wby @, @ o}
2} attributed 2 ¥} ProductCatalog A ¢} Partici-
pants 2 A= _Multiplicity 2] one-to-many @A o]t}
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Participants

Participantspcdata : String
PartnerRet : String

0.+
1 ProductCatalog

productiD : String

productName : String
defaultLanguage, : String
defaultCurrency : String

partner : Partner{}

classinfo : Classinfol]
productDescription : ProductDescription[]
coluntryOfQrigin : ColuntryOfQrigin([]
manufacturer : Manufacturer{]
participants : Participants(]
productPrice : ProductPricel]}
specitication : Specification{]
productAttachment : ProductAttachment(]

(228! 16) Participants 4|

class Participants (extent Participants) {
attribute String Participantspcdata ;
attribute String PartnerRef ;
relationship ProductCatalog ;

4, (Z1¥ 179 Specification A&+ A@ @, Dol o
2} attribute® 24 ¥}, ProductCatalog A9} Speci-
fication A= one~to-many# A o]t}

Specification

Specificationpcdata : String
TypeCode : String

uom : String
SpecificationName : String

0..»

1
ProductCatalog

productID : String

productName : String

defaultLanguage, : String

defaultCurrency ® String

partner : Partner[]

classinfo : Classinfo]
productDescription : PraductDescription{]
coluntryOfQrigin : ColuntryOfOrigin] ]
manufacturer : Manufacturer[]
participants : Participants[]
productPrice : ProductPrice(]
specification : Specification[]
productAttachment : ProductAttachment(]

(2% 17) Specification 243

class Specification (extent Specifications) {
attribute String Specificationpcdata ;
attribute String TypeCode ;
attribute String uom ;
attribute String SpecificationName ;
relationship ProductCatalog ;

5 (29 184 Wiy @, @ vt attributed 24
83 @A one-to-zero or one®@ A o|t},

ProductAttachment

AttachmentURL : String
AttachmentPurpose : String

1 0.1
ProductCatalog

productlD : String

progductName : String

defaultLanguage, : String

defaultCurrency : String

partner : Partner(]

classinfo : Classinfo[]
productDescription : ProductDescription{]
coluntryQfOrigin : ColuntryOfOrigin{ ]
manufacturer : Manufacturer{]
participants : Participants|]}

productPrice : ProductPrice(]
specification : Specification[]
productAttachment : ProductAttachment(]

{3% 18) ProductAttachment 24|

class ProductAttachment

(extent ProductAttachments) {
atiribute String' AttachmentURL ;
attribute String AttachmentPurpose ;
relationship ProductCatalog ;

r

6. (19 19 ddy ®, @ wel attributed A
35 #AE one-to-many# A ot

ProductCatalog

ductiD : Stri Partner
productiD : String i
productName : String : name : ﬁinu
defaultLanguags, : String partner|D : String
defauitCusrency : String 0..4 relat(onShlp : String
partner : Partner[] role : String
classinfo : Classinfol]

productDescription @ ProductDescription{]
coluntryOfOrigin : ColuntryOfOrigin{]
manufacturer : Manufacturer(]
participants : Participants|]

productPrice : ProductPrice[]
specification : Specification[]
productAttachment : ProductAttachment(]

(212 19) Partner 24

class Partner (extent partners) {
attribute String name ;
attribute String partnerlD ;
attribute String relationShip ;
attribute String role ;
relationship ProductCatalog ;

’

7. (¥ 2008 (2§ 2DeiAME d@wy ©, Od o
attribute& #4331 BAI= one-to-zero or one@ A ojth.



ProductCataiog

productiD : String

productName : String

defeultlanguags, : String

defaultCurrency : String

partner : Partner[]

classinfo : Classinfo[]
productDescription : ProductDescription[]
coluntryOfCrigin ; ColuntryOfOrigin{ 1
manufacturer : Manufacturer[]
partigipants : Participants(]

HHZEE OlB8 XM, DTDSI O0DB AF|OKR Q| HHE 201

class ProductDescription

(extent ProductDescriptionvs) {
attribute String productDescription ;
attribute String descriptionPurpose ;
relationship ProductCatalog ;

»

productPrice : ProductPrice|]
specification : Speciticationf ] ProductPrice

productAtiachment : ProductAttachment{] amount : String
buyer : String

°l-

(78 139 AREDE 41904 ANE Wgugo] ©e ODL

& ol#3t9 O0DB 27i7t2 ¥4 (29 )% 2ot

(38 20) ProductPrice 24|

class ProductPrice (extent ProductPrices) {
attribute String amount ;
attribute String buyer ;
relationship ProductCatalog ;

’

ProductCataiog

productiD : String
productName : String
defauliLanguage, : String
defaultCurrency : String
partner : Partner[]
classinfo : Classinfo[)

coluntryOfOrigin © ColuntryOfQrigin{]
manutacturer : Manufacturer{]
participants : Participants{]
productPrice : ProductPrice(]
specification : Specification{]
productAttachment : ProductAttachment|

1

0.1

Manutacturer

marufacturer : String
partnerRef : String

(33 21) Manufacturer 24

productDescription : ProductDesaription{] % . 7

class Manufacturer (extent Manufacturers) {
attribute String manufacturer ;
attribute String partnerRef ;
relationship ProductCatalog ;

8 (2 22)9 e H@Ey @, O et attributed 24

33 BAE= one-to-many @A 0|t}

ProductCatalog

productiD : String
productName : String
defauitLanguags. ® String
defaultCurrency : String
partner : Partner{]
classinfo : Clasalnio[]

coluntryOfOrigin : Co!untryOfOthinU
manufacturer © Manufacturer()
oarticipants : Participants(}
productPrice : ProductPrice[]
specification : Spcclflcnlon(]

or : Prod {1

(]

1
Q.»
ProductDescription

productDescription : String
descriptionPurpose : String

(38 22) ProductDescription 24|

class ProductCatalog (extent PmductCatalogs)(
attribute String productiD
attribute String c;mductName
attribute String defaultlanguage ;
attribute String defaultCurrency ;

set<Partner> ;

relauonshlp set<ClassInfo>
relationship set<PmdmtDescnpt|on>
relationship ColuntryOfOrigin ;
relationship Manufacturer ;
relationship set<Participants> ;
relationship ProductPrice ;
relationship set<Specification> ;

) relationship ProductAttachment ;

class Classinfo (extent ClassInfos) {
relationship ClassValue ;
attribute String classinfo ;
relationship ProductCatalog ;

class ClassValue (extent ClassValues) {
attribute String classvaluepcdata ;
attribute String classcode ;
attribute String classschema ;
relationship ClassInfo ;

class Participants (extent Participants) {
attribute String Parhmpantspcdata ;
attribute String PartnerRef ;
relationship ProductCatalog ;

class Specification (extent Specifications) {
attribute String Specificationpedata ;
attribute String TypeCode ;
attribute String uom ;
attribute String SpecificationName ;

\ relationship ProductCatalog ;

class ProductAttachment

(extent ProductAttachments) {
attribute String AttachmentURL ;
attribute String AttachmentPurpose ;
relationship ProductCatalog ;

class Partner (extent partners) {
attribute String name ;
attribute String partnerID ;
attribute String relationShip ;
attribute String role ;
relationship ProductCatalog ;

class ProductPrice (extent ProductPrices) {
attribute String amount ;
attribute String buyer ;

) relationship ProductCatalog ;

class Manufacturer (extent Manufacturers) {
attribute String manufacturer ;
attribute String partnerRef ;
relaﬁonship ProductCatalog ;

class ProductDescriptio

(extent PmductDescnpuonvs) {
attribute String productDescription ;
attribute String descriptionPurpose ;

\ relationship ProductCatalog ;

]
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