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Transformation from XML DTD to OODB Schema using Object Model
Mun-Young Choit- 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-oriented database schema.
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<IELEMENT ProductCatalog (ProductName, Defaultlanguage,
DefaultCurrency)>

<!ELEMENT ProductName (# PCDATA)>

<!ELEMENT DefaultLanguage (4 PCDATA)>

<IELEMENT DfaultCurrency (# PCDATA)>

ProductCatalog
ProductName
DefaultLanguage
DefaultCurrency
|
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<IELEMENT ProductCatalog (ProductName, Defaultl.anguage, '
DefaultCurrency, Partners)> I

<!ELEMENT ProductName (# PCDATA)>

<!ELEMENT DefaultLanguage (# PCDATA)>

<IELEMENT DfaultCurrency (# PCDATA)>

<!ELEMENT Partner (Name)>
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(719 Q)= FE 847} ProductCatalogo] it 1o A4
843 ProductName, DefaultLanguage, DefaultCurrency
olt}, weld AAE wWasd (2¥ 5 #oh

ProductCatalog
- Partner
ProductName : String 1.1
Defaultlanguage @ String Name : String
DefaultCurrency : String 0.
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<'ELEMENT ProductDescription>
<!ATTLIST ProductDescription
DescriptionPurpose CDATA #IMPLIED>
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<IELEMENT ProductCatalog (ProductName, Defaultlanguage,
DefaultCurrency, Manufacturer)>

<IELEMENT ProductName (# PCDATA)>

<IELEMENT Defaultl.anguage (# PCDATA)>

<!ELEMENT DfaultCurrency (# PCDATA)>

<!ELEMENT Manufacturer>

<!ATTLIST Manufacturer
PartnerRef IDREFS # IMPLIED>

(Z1g 9)olA B 3*94 £49 PartnerRef2 IDRFSZ
Ads]o] Ut IDREF:: ®e g& 7H43L iz B 54 D
9}4rx] god IDiz 240 e D2 22 FAMoA g2
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ProductCatalog
ProductName : String . Manufacturer
Defaultlanguage : String - PartnerRef @ String
DefaultCurrency : String 0.

manufacturer : manufacturer|
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<!ELEMENT pick (# PCDATA | eeney | meeney miney | mo)*
<IELEMENT eeney (# PCDATA)>

<!ELEMENT meeney (# PCDATA)>

<!ELEMENT miney (# PCDATA)>

<!ELEMENT mo (# PCDATA)>

(28 10) 8 HE =4 DTD

Pick
pedata : String(]
miney : String[]
eeney : String(l
meeney - String[]

o : String(]

(28 n) 28 W 24 DTDE AH = HE

<?xml version = “1.0” encoding = “EUC-KR"?>
<IELEMENT 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)>
<IELEMENT Partner (# PCDATA)>
<IATTLIST Partner
PartnerlD ID #IMPL]ED
RelationShip (Seller | Manufacturer |
Imtermediary) # IMPLIED
Role CDATA #IMPLIED>
<!ELEMENT Name (# PCDATA)>
<IELEMENT C(lassInfo (ClassValue, ClassInfo?)>
<IELEMENT ClassValue (# PCDATA)>
<IATTLIST ClassValue
ClassCode CDATA #IMPLIED
ClassSchema CDATA #IMPLIED>
<!ELEMENT ProductDescription (# PCDATA)>
<JATTLIST ProductDescription
DescriptionPurpose CDATA #IMPLIED>
<!ELEMENT CountryOfQOrigin (# PCDATA)>
<!ELEMENT Manufacturer (# PCDATA)>
<IATTLIST Manufacturer
PartnerRef IDREF # IMPLIED >
<IELEMENT Participants (# PCDATA)>
<!ATTLIST Participants
PartnerRef IDREF # IMPLIED >
<!ELEMENT ProductPrice (Amount, Buyer?)>
<IELEMENT Amount (# PCDATA)>
<IELEMENT Buyer (# PCDATA)>
<!ELEMENT Specification (# PCDATA)>
<!ATTLIST Specification
TypeCede (Size | Weight | Ingredient | Color |
Shape | Packing | Performance |
Content | Others) # IMPLIED
UOM CDATA #IMPLIED
SpecificationName CDATA #REQUIRED >
<!'ELEMENT ProductAttachment (AttachmentURL, Attachment-
Purpose?)>
<IELEMENT AttachmentURL (# PCDATA)>
<!ELEMENT AttachmentPurpose (# PCDATA)>
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Specification

P Spec ficati String
articipants TypeCode * String

Paniopenapcgets Strg uom  String

PatrerRet Spec ficationName * String

Prod.ctAttachment

AttachmentURL * String
Attachme ntPurposa : Sting

3. 0.+ 0.1
1

ProductCatatog Partner

1 | eroductio : Streg name  Sting
productName : String 4 | pestnerD : String
I defaultl anguage. - String |——{ reiationShip *  String
Classinfo defaunCurrency * String 0..« | rols : String

partner  Pertner{]
classvalup : ClassVaiug

classinto Classlnlo[]

Classinto : String ProductD

coluntryOfCrigin © ColuntryO1Or.gin{ )
manutacturer © Manutacturer| |

1 participants - Participants] |
productPrics  ProductPrics| ]
specification - Specification{] ProductPrice
productAttachment : ProductAttachment] ]

‘amount - String
0.t | buyer : Stiing

0.1 t

ClassValue

0.1

classvaluepcdata © String
classcode : String
classschema * Strivg

Manufacturer

ProductDescription

manufacturer - String

productDescription : String

(23 12) XML DTD

part String descriptionPurpose : String
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713 2o g Zyleith AR WA oy diZe] R attribute String defauwltLanguage ;
o BA B C++ dHo] 273 = BEE2 gt attribute String defaultCurrency ;
. lationship set<Partner> ;
@ An 2dar Fds A6l wEds A XY relationship set<Classlnfo> ;
o}, relationship set<ProductDescription> ;
lationship Col OfOrigin ;
A% Th2E AW FA2Y atributedt THAZ A4 elationebis Vamafoctarer
g}, relationship set<Participants> ;
N lationship ProductPrice ;
@ Bug A4 9 {oid} £= FH 7] {alternate oid} 7+ 2 :Elztizgfmﬂ Set(S(;eCif;::aﬁon> :
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. productlD : String
@ 23 o3 A8L A8 AaE A5st] ke OODB | eductans - ting
1% defaultLanguage, : String

defaultCurrency : String

) Classinfo partner : Partner!]
@ 3722 o]Folz ?‘iaa A8 d7 S8 HAHH classvalue : Classvalue cIasdslnIg: Clgstglnfo[g suctDesoribtion(]
N ClasslInfo : String productDescription : ProductDescription
a8 48 FHAdA Multiplicitys #Ud A3% 2 coluntryOfOrigin : ColuntryOfOrigin[ ]

- manufacturer : Manufasturer(]
B typed] 483 FHA7x] AAFE AA o 1 participants : Participants{]

productPrice : Produc.Price(]

) specification : Specification{]

41 wa o productAttachment : ProductAttachment(]
1B

0.1

LA dAz 33y @ o8 22 Adsd (o Classvalle
% 14)9} Q‘U}‘ classvaluepcdata : String

classcode : String
classschema @ String

ProductCatalog

productD : String (22 15) Classinfo 24|, ClassValue Z4%)
productName : String
defaultLanguage, : String
defaultCurrency : String class ClassInfo (extent Classlnfos) {
partner : Partner] ] relationship ClassValue ;

classInfo : Cl:_iss.InfO[] o attribute String classinfo ;
productDescription : ProductDescription{ ] relationship ProductCatalog ;

coluntryOfOrigin : ColuntryOfOriginl ]
manufacturer : Manufacturer{ ]
participants : Participants| ]

b

productPrice © ProductPricel ] class ClassValue (extent ClassValues) {
specification : Specificationl ] attribute String classvaluepcdata ;
productAttachment : ProductAttachment/ ] attribute String classcode ;

attribute String classschema ;
relationship ClassInfo ;

(2 14) ProductCatalog Z4% &
class ProductCatalog (extent ProductCatalogs) { 3. (2% 1694 Participants AR 9@dd @, O =
attribute String productID ; 2} attribute® &4 gt} ProductCatalog 2 # ¢} Partici-

attribute String cproductName ;

pants 2 A= Multiplicity®] one-to-many %A o} t}.
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Participants

Participantspcdata : String
PartnerRef : String

0.*
1 ProductCatalog

productlD : String

productName : String
defaultLanguage, : String
defaultCurrency : String

partner : Partner(]

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

(2! 16) Participants Z¢&{

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

(21 18)l M= W @), @ Dt attribute® 44

8t BA = one-to-zero or one¥ A o]t}

ProductAttachment

AttachmentURL : String
AttachmentPurpose : String

ProductCatalog

1 ! 0.1

productID : String

productName : String

defaultLanguage, : String

defaultCurrency : String

partner : Partner{]

classinfo : Classinfol]
productDescription : ProductDescription[]
coluntryOfOrigin : ColuntryOfOrigin[]
manufacturer : Manufacturer[]
participants : Participants[]
productPrice : ProductPrice(]
specification : Specification[]
productAttachment : ProductAttachment( ]

(22! 18) ProductAttachment Z4Xi|

4. (29 17)1A Specification A= Wy @, @ =
#} attributeE A3t} ProductCatalog A A ¢} Speci-

fication %= one-to-many ¥ A o]t}

Specification

Specificationpcdata : String
TypeCode : String

uom : String
SpecificationName : String

0..%

1

—
class ProductAttachment

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

ProductCatalog

productlD : String

productName : String

defaultLanguage, : String

defaultCurrency : String

partner : Partner[]

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

(32! 17) Specification 4

class Specification (extent Specifications) {

6. (18 1994 = HEd @, @l =et attributed 243
8l @A one-to-many A o]l

—

ProductCatalog
Partner

productlD : String

name : String

productName : String 1 o
defaultLanguage, : String pa?rttr".erlSDh: S.tnsr;q
defauitCurrency : String 0..+f retationsnip = String

role : String

partner : Partner[]

classinfo : Classinfol]
productDescription ! ProductDescription{]
coluntryOfCrigin : ColuntryOfOrigin[]
manufacturer : Manufacturer{]
participants : Participants[]
productPrice : ProductPrice(]
specification : Specification[]
productAttachment : ProductAttachment(]

(3% 19) Partner 28

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

attribute String Specificationpcdata ;
attribute String TypeCode ;
attribute String uom ,

attribute String SpecificationName ;
relationship ProductCatalog ;

relationship ProductCatalog ;
b

7.(29 203 (2 2DAAME W@y 8, O wt

attribute® 2443t #AIE= one-to-zero or one&A ojt}.



ProductCatalog

productID : String

productName : String

defaultLanguage, : String

defaultCurrency : String

partner : Partner(]

classinfo : Classinfo[]
productDescription : ProductDescription][]
coluntryOfOrigin : ColuntryOfOrigin{]
manufacturer : Manufacturer[]
participants : Participants(]

productPrice : ProductPrice(]

specification : Specification|] ProductPrice

amount : String
buyer : String

] —~

productAttachment : ProductAttachment[]

o

(232l 20) ProductPrice Z4x|

M2 E Ol83 XML DTDQl O0DB A710t= 2| 1= 2

- o]-83te] OODB -

class ProductDescription

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

(21 13)¢ 7%‘11]&‘34% 4.1 1

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

ProductCatalog

product|D : String

productName : String

defauttLanguage, * String

defaultCurrency : String

partner : Partrer(]

classinfo : Classinfo(]
productDescription : ProductDescription(]
coluntryOtOrigin : ColuntryOtOrigin( ]
manutacturer : Manufacturer(]
participants : Participants!]

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

0..1
Manufacturer

manufacturer : String
partnerRef : String

(& 21) Manufacturer 24|

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

(g 22)o M= HEgy @, @ # attribute

31 B4+ one-to-many @A olth

ProductCatalog

productiD : String

productName : String

defaultLanguage. : String

defauitCurrency : String

partner : Partner]

classinfo : Classinte[]

productDescription : ProductDescription(]
coluntryOfOrlgin : ColuntryOfOrigin (]
manufacturer : Manutacturer(]
participants : Participants (]
productPrice : ProductPrice()
specification : Specification|]
productAttachment : ProductAttachment[]

1
0.+
ProductDescription

productDescription * String
descriptionPurpose : String

(222! 22) ProductDescription 24

A4

class ProductCatalog (extent ProductCatalogs){
attribute String productID ;
attribute String cproductName ;
attribute String defaultl.anguage ;
attribute String defaultCurrency ;
relationship set<Partner>
relationship set<ClassInfo> ;
relationship set<ProductDescription> ;
relationship ColuntryOfOrigin ;
relationship Manufacturer ;
relationship set<Participants> ;
relationship ProductPrice ;
relationship set<Specification> ;
relationship ProductAttachment ;

b

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 ;

b,

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

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

b,

class ProductAttachment

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

class Partner (extent partners) {
attribute String name ;
attribute String partner]D ;
attribute String relationShip ;
attribute String role ;
relationship ProductCatalog ;

b

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

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

class ProductDescription

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

v

(3& 23) 00DB £7|0f 8
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