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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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Order Delivery Notice
Publication Month : date Publication Month  date
Quantity tint Quaniity . - int
) ) Expected Arrival Date : date
Required Delivery Date : date Dale Shipped : date
o % e
<< Resp(inse to>>
1.1 1--1
Distributor Shipping Agent
Order Receipt
Quantity *int
Expected Delivery Date : date
Amount Billed : double
Status 1 string

(08 3) S cfojoj 1
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<element name = “Order”>
<complexType>
<sequence>
<element name = “Publication Month” type = “date”
minOccurs = “1” maxOccurs = “17/>
<element name = “Quantity type = “int” minOccurs = “1”
maxQOccurs = “17/>
<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>

(22! 5) OrderZ= XML Schema 22!

(2% 5)olA ‘Order’ AAE 3749 A4 HAY 1749 %
Z2 AAE 7N Yok E=F Order’ AN Fxe=
‘Distributor’ 2= 214 AAE zt3 QA FoHA ‘Order
Receipt’ A9} ARAAZ Q3o type=IDE M3}z
‘Order’ AAolA ¥r=A] 7]gsol ke <E 1> IHA
use = “required”2 dA3}7] $A attributeE A o] ST

(29 3)o| A ‘Delivery Notice’ §#$} ‘Shipping Agent’
A BAAAA FgBA Y o] gulE ‘Delivery Notice'
M#7} ‘Shipping Agent’ A E 3 glojokshH ‘Delivery
Notice’ H# ¢} &Ajojfo] ute} ‘Shipping Agent’ A7}
2% F 9t o8 XML 228$ 37 98X E XML
Schema® % XML 228 34 O @F =83t XML
Schemaz 243 3tH (19 6)3 Zrh

(2™ 6)A ‘Delivery Notice’ AAE 4719 =44 249}
1748 &z AAE 7M. ). EF ‘Delivery Notice' 2
Ao A 23 ‘Shipping Agent’ AAE A4 AAE 22
AA oA Delivery Notice' Aol A WAl 7]&s]o}
ot <E 1o A use = “required’E A7) 5
A attribute® A 234}

(198 3)elAl ‘Order Receipt’ A9} ‘Order’ AAE @A
Aol FReM dBBAE e, HAETY dF3EA
oA H& o]E& ‘<<Response to>>'¢)th ‘Order Receipt’
BAE 4N AAAAE TFetT Yo ol FolA ‘Ex-
pected Delivery Date’ A+ ‘Order’ A A¢] Distributor’
A5 #A4E A type = IDREFE HA3H. o
& XML 293 & 7] HaiA XML Schema® H% XML
By oy OF O 2893 #A8E A e XML
SchemaZ RAHYH (19 7 2k

<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>
</complexType>

</element>

(T8 7) Order ReceiptZiX2| XML Schema G2

(29 3914 ‘Order’ A<} ‘Order Receipt’ AA7He] A
TEAe BAA EEL XML 298 Wy Gol 98 (2
4 87 o

<element name = “Delivery Notice” >
<complexType>
<sequence>
<element name = “Publication Month type = “data”
minQccurs = “1” maxOccurs = “17/>
<element name = “Quantity type = “int”
minOccurs = “1” maxOccurs = “17/>
<element name = “Expected Arrival Date” type = “date”
minOccurs = “1” maxOccurs = “1"/>
<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 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>

</element>

(22! 6) Delivery NoticeZ#%|2| XML Schema =2

(212! 8) Order Receipt Schemag| AN 3
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A FH2EL, 7 AE-4 HolEd Ui 7EY)
& 718718} 959 AdzAq) 1

@ =<2 {alternate oid = <n>} Hl29H, UNIQUE A%z
Ao A& d& F71%

© zt HAIE Akl sl CHECKE 713

@O~ 1, 11 739 A AN F=xd= wHlo| B
| RNE YA
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e A8A 718718 A 712918 A8 $71
A 4& Frhe

B ojY dF SYLE HIH ‘N Z HolE= o|55e
25 HH33
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(1) (2" 3)# <E 1> E <HE 2> 9 ‘Distributor’ 2
A BAE deolesol2 Wg Uy O Q% @Y
48] wet DistributorlD’ A B} £4& #%3)
£ ‘Distributor’ Ho|&Z (29 10)3} Zo] W@ g}

SQL > CREATE TABLE Distributor (
DistributorlD  INTEGER PRIMARY KEY
)

(218 10) Distributor Efjol&

(2) (28 37 <F 1> ¢ <FE 2> 9% ‘ShippingAgent’
AR #AY doleulol2 W vy D Q% @
We] Aol weh ‘ShippingAgentID’ AAHEN) $4&
A48 ‘ShippingAgent’ Ho|&2 (28 113} 3o
Hgdr,

SQL > CREATE TABLE ShippingAgent (
ShippingAgentlD INTEGER PRIMARY KEY
)

(228 11) ShippingAgent Ellol&

3 (28 3F < 1> 9 <F 2>9 9% ‘Delivery-
Notice' AA= @AY doleluo]a WG uhd O
w9 vy @l AAd mE ‘DeliveryNotice'
HAE]] £4& ARy &4 ‘ShippingAgent's ¥
g @ gsiA (2@ 1DlA 9 $ ‘Shipping-
Agent'& &3t (17 12)9 o] WFHT

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,
Shipping AgentID)

)

(28 12) DeliveryNotice Ejo|g

@ (38 )T <FE 1> 9 <HE 2o 93 ‘Order WA=
BAY dolduolx WE WY OF Wy Q¥ Wy
®2 42 e} ‘Order’ AA e} £4& A%siy
4 ‘DistributorlD’s |8 =2y @ o34 (29
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10094 A2 Distributor' s 28t EE ‘Order-
Receipt’ A& ¢le] ARFAE =Y WY @ oA
(2§ 13)3 Zo] BB

SQL > CREATE TABLE Order (

OrderID  INTEGER PRIMARY KEY

Publication Month date

Quantity int

Required Delivery date

DistributorID INTEGER REFERENCE Distributor

ExpectedDeliveryDatelD INTEGER REFERENCE OrderReceipt

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

(3% 13) Order EfOjg

(6) (28 3T < 1> L <E 2> & ‘OrderReceipt’
A #AE delere]l2 HE 4 OF ¥y @
2 Wy ©¢ 4Fl wet ‘OrderReceipt’ A EFY
E£A4E& A Order’ Aoty d@dAE B8
Y ®F B @ 98 (2 149 2ol wgsgi,

SQL > CREATE TABLE OrderReceipt (
ExpectedDeliveryDateID INTEGER PRIMARY KEY

Quantity int
Amounted Billed double
Status string

OrderID INTEGER REFERENCE Order CONSTRAINT
ExpectedDeliveryDateID_PK PRIMARY KEY (ExpectedDeliveryDatelD,
OrderID)

)

(12! 14) OrderReceipt Elo|8

7.4 B
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