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A Unified Design Methodology using UML Classes
for XML Application based on RDB

Sung Yoon Bang': Kyung Soo Joo'!

ABSTRACT

Nowadays the information exchange based on XML such as B2B electronic commerce is spreading. Therefore a systematic and stable
management mechanism for storing the exchanged information is needed. For this goal there are many research activities for concerning the
connection between XML application and relational databases. But because XML data has hierarchical structure and relational databases can
store only flat-structured data, we need to make a conversion rule which changes the hierarchical architecture to a 2-dimensional format. Accordingly
the modeling methodology for storing such structured information in relational databases is needed. In order to build good quality application
systems, modeling is an important first step. In 1997, the OMG adopted the UML as its standard modeling language. Since industry has warmly
embraced UML, its popularity should become more important in the future. So a design methodology based on UML is needed to develop efficient
XML applications. In this paper, we propose a unified design methodology for XML applications based on relational database using UML. To
reach these goals, first we introduce a XML modeling methodology to design W3C XML schema using UML and second we propose data modeling
methodology for relational database schema to store XML data efficiently in relational databases.
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<element name = “Order™>
<complexType>
<sequence>
<element name = “Publication Month” type = “date”
minOccurs = “1” maxQccurs = “1"/>
<element name = “Quantity type = “int” minOccurs = “1”
maxOccurs = “1"/>
<element name = “Required Delivery Date” type = “date”
minOccurs = “1” maxOccurs = “1"/>
<element REF = “Distributor”/>
</sequence>
</complexType>
</element>

<element name = “Distributor”>
<complexType>
<attribute name = “Distributor” type = “ID” use = “required”/>
</complexType>
</element>

(32! 5) OrderZix] XML Schema Rz
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Notice' A9} &Aoo wal ‘Shipping Agent' 27}
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use = “required” &
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1789 #x AAE 711 ek E& Delivery Notice' 2
Aol A z38l= ‘Shipping Agent’ A& 2 AFE z
UA] Lo WA ‘Delivery Notice' A4 B=A] 7)&8)oF
gobz <E 1> oA use = “required”E HRA3}7] Y&
A attribute® A )8ttt
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o HE o]&& ‘<<Response to>>'°|t} ‘Order Receipt’
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S43ke] BAPE n#ldA type = IDREF2 AA5. o]
& XML 238§ 87] 9434 XML Schemag 918 XML
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<element name = “Order Receipt™>
<complexType>
<sequence>
<element name = “Quantity” type = “int"/>
<element name = “Expected Delivery Date” type = “IDREF"/>
<element name = “Amounted Billed” type = “double”/>
<element name = “Status” type = “string”/>
</sequence>
</complex Type>
</element>

(222! 7) Order ReceiptZi#|e] XML Schema =22

(71 3)9lA] ‘Order’ A A9} ‘Order Receipt’ A A7) Q4
d@Ae AAM FHEL XML 298 9 O 93A (o
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<element name = “Delivery Notice” >
<complex Type>
<sequence>
<element name = “Publication Month type = “data”
minOccurs = “1” maxOccurs = “1"/>
<element name = “Quantity type = “int”
minQOccurs = “1” maxOccurs = “1"/>
<clement name = “Expected Arrival Date” type = “date”
minOccurs = “1" maxOccurs = “17/>
<element name = “Date Shipped” type = “date”
minOccurs = “1” maxQOccurs = “1"/>
<element REF = “Shipping Agent"/>
</sequence>
</complexType>
</element>

<element name = “Shipping Agent”>
<complexType>
<attribute name = “Shipping Agent” type = “string”
use = “required”/>
</complexType>
</element>

(22 6) Delivery NoticeZ{&{2} XML Schema =4zl

<element name = “Order Receipts”>
<keyref refer = “OrderID” name = “dummy”
<selector xpath = “Order Receipt”/>
<filed xpath = “Expected Delivery Date”/>
</keyref>
</element>

<element name = “Orders”
<key name = “OrderID">
<selector xpath = “Order”"/>
<filed xpath = “Distributor”/>
</key>
</element>

(22! 8) Order Receipt Schema2l AN EH
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SQL > CREATE TABLE Distributor (
DistributorlD  INTEGER PRIMARY KEY
)

(32! 10) Oistributor ElO|E

() (28 )7} <FE 1> 2 <F 2> 2§ ‘ShippingAgent’
AAe BAF dolEwolx wE Uy O Q42 ®
el 4Ao| wet ‘ShippingAgentlD’ AAEY 45
A Ash= ‘ShippingAgent’ HolEE (IF 113} o)
wEketh

SQL > CREATE TABLE ShippingAgent (
ShippingAgentIlD INTEGER PRIMARY KEY
)

(212 11) ShippingAgent EIOIE

3) (28 DT} <F 1> E <E 2> 9& ‘Delivery-
Notice’ 24 #= #AF deolg ol W& g O
s @2 3y @wel 4ol wet DeliveryNotice'
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Agent'E AE83 (27 12)9) Zo] WHFFTh

SQL > CREATE TABLE DeliveryNotice (
DeliveryNoticelD INTEGER PRIMARY KEY
Publication Month date

Quantity int
Expected Arrival Date date
Date Shipped date

Shipping AgentID INTEGER REFERENCE ShippingAgent
CONSTRAINT DeliveryNotice_PK PRIMARY KEY (DeliveryNoticelD,
ShippingAgentID)

)

(32! 12) DeliveryNotice E|O|E
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SQL > CREATE TABLE Order (

Orderl)  INTEGER PRIMARY KEY

Publication Month date

Quantity int

Required Delivery date

Distributor]D INTEGER REFERENCE Distributor

ExpectedDeliveryDatelD INTEGER REFERENCE OrderReceipt

CONSTRAINT Order_PK PRIMARY KEY(OrderID, DistributorID,
Expected DeliveryDatelD)

(32 13) Order Hol=

5 (1™ 3T <X 1> F <E 2>9] & ‘OrderReceipt’
AA= dAY doleiwo]~ W& vy O3 Wy @
2wy ©9] 439 w2t ‘OrderReceipt’ AA EF
£4& A8 Order AA<te]l ABAAEZ W3
W @7 4 Ol sl (2E 149 o] W)

SQL > CREATE TABLE OrderReceipt (
ExpectedDeliveryDate]D INTEGER PRIMARY KEY

Quantity int
Amounted Billed double
Status string

OrderID INTEGER REFERENCE Order CONSTRAINT

OrderID))

)

ExpectedDeliveryDateID_PK PRIMARY KEY (ExpectedDeliveryDatelD),

(3% 14) OrderReceipt Elo|&
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