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Design and Implementation of XML Documents Storage and Retrieval System
based on Object-Relational Database
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ABSTRACT

XML has emerged as the internet standard for information exchange among e-businesses and applications.
Therefore, it becomes necessary to store XML documents in database for efficient management. This paper
describes the design and implementation of XML documents storage and retrieval system based on object-relational
database. The storage method first, decomposes XML document into element, and then stores according to element
types. The system also supports various search methods to retrieve XML documents from database.
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Fig. 1 XML Documents Storage and Retrieval
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<!-- DTD for BanklInfo -->

<!ELEMENT BankInfo (Customer*)>

<!ELEMENT Customer (Name, Address, Account+)>
<!ATTLIST Customer CustomerID ID #REQUIRED>

<IELEMENT Name (#HPCDATA)>
<!ELEMENT Address  (City, Street, Code)>
<!ELEMENT City (#PCDATA)>
<!ELEMENT Street (#PCDATA)>
<IELEMENT Code (#PCDATA)>
<!ELEMENT Account (SaveAmount*)>

<!ATTLIST Account AccountNO NO #REQUIRED>
<!ELEMENT SaveAmount (Won*)>
<IELEMENT Won (#PCDATA)>

a8 2 2812 DD
Fig. 2 DTD for Bank Customer

<? xml version = “1.0"?>
<! DOCTYPE BankInfo SYSTEM “bank.dtd”>
<BankInfo>

<Customer CustomerID = “]234">
<Name>Hong Gil-Dong</Name>
<Address>
<City>Busan</City>
<Street>YoungDo</Street>
<Code>12-34</Code>
</Address>
<Account AccountNO = “123-45-56778">
<SaveAmount>
<Won>50,000,000</Won>
</SaveAmount>
</Account>
</Customer>
<Customer CustomerID = “3423">
<Name>Lee Sun-Sin</Name>
<Address>
<City>Busan</City>
<Street>Haeundae</Street>
<Code>432-34</Code>
</Address>
<Account AccountNO = “123-45-66666">
</Account>
</Customer>
</BankInfo>

J% 3 2™ XML A
Fig. 3 XML Document for Bank Customer

a9 29 3& A F2 A9 RE DTD} ¢
DTD A WA 3o wa} A3 XML F419)
qAE BHoFT gl

XML #42 Hsr) fa8Me XML H54
(parser)7t AM&Eo]Ah, DOME XML IAo] W)
FEol XML 249 HEE &AL 4, éhﬂ,
B 59 AMe 718 AFstn den, XML 24
Al ALEEE o W A
' ¥zt DOMelHE XML E
gk 23 4= DOME AH&3te] XML 42
g2 Hag oot

Hﬂ mln
aa

<BankInfo>

<Customer CustomerID = "1234">
<Name>Hong Gil-Dong</Name>
<Address>

<City>Busan</City>
<Street>Youngdo</Street>
<Code>12-34</Code>

</Address>

Busan

Hong Gil-Dong Youngdo 12-34

8 4 XML 242 DOM EZ|
Fig. 4 DOM Tree of XML Document
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Fig. 7 XML Document Storage System
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// ‘Account’ JB)UE Q] RAYnEF
// ‘SaveAccount’ BBHET} = EAE AY
SELECT deref(Doc_ID).Doc_Name
FROM XML_Str WHERE PathExp LIKE
‘% Account/SaveAccount%'’

2. W& 719 A2y

// ‘Youngdo'olgtE dolE Egds £AE A4
SELECT deref(DOC_ID).Doc_Name
FROM XML_Con WHERE Con_Value LIKE
‘%Youngdo%’

3.7 dE 7wt Ay
// ‘Address’®] A4 xS ‘Street'ds EJ8Ia
// L %ol ‘Youngdo'dl EA& AY
SELECT deref(Doc_ID).Doc_Name
FROM XML_Str
WHERE PathExp LIKE ‘%Address/Street%’
AND deref(deref(Ele_ID).Con_Value).Con_Value
= ‘Youngdo'

4. %4 719 HA
// %24 ‘CustomerID’7} ‘3423
// AYRESE Y
SELECT deref(Ele_ID).Ele_Name
FROM XML_Att
WHERE Att_Name = ‘CustomerID’
AND Att_Value='3423'

38 9 XML 2M HM o
Fig. 9 An Example of XML Document Retrieval
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<? XML version=1.0 7>
<BankInfo>

<Customer CustomerID='1234">
<Name>Hong GilDong</Name>
<Address>

<City>Busan</City>
<Street>YoungDo</Street>
<Code>12-34</Code>

*

<? XML version=1.0 7>
<BankInfo>

<Customer Customer[D="1234">
<Name></Name>

<Address>

<City></City>
<Street></Street>
<Code></Code>

I
= X
0 gy

<? XML version=1.0 > ENFE
<BankInfo> R
<Customer>
<Name></Name>
<Address>
<City></City>
<Street></Street>
<Code></Code>

Oracle 8i

a8 10. XML 2M x7M
Fig. 10 XML Document Reconstruction
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Fig. 11 XML Document Tree
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- XML Source Viewer “

i [Conmi versione™1.57%> =] !
H <Bankinia>
; <Customer ID = “Kwak1234">

<Name> Kwak yong won </Name>
<Address>
<City> Busan </City>
<Stiee> Jang lim </Stiee>
<Code> 12-34 </Code>
</Address>
<Account NO = “123.45.56778">
<SaveAmount>
<Won> 50,000,000 <Awen>

</SavaAmounts _J_:J
A8 >

D_{DOC_Name = [DYD_MWame

1 Bankinfo.xmi Bankinfo.dtd <7 xmf

XMLYaT able ’ Stored DB

33 12. XML X% 2lE{Ho|A
Fig. 12 XML Storage Interface
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<Customer 1Ds"Kwok 1 234"
<Narme> Kwak yorg won </Nama>
Addess>
<Cty> Busan </Ciy>
<Slioa> Jang i </Slice>
sCode> 1234 </Code>
</Addseas>
<Accourd NO="12345. 56778
<

3
<Wan> 50,000,000 <Avon>
</S vemaunty

</Acoounty
</Customeny
<Customer ID="Ken342T>

<Namo> Kim Lae won </Name>

</Addsen
cAcoound NO~"123.4566566'>
<Actount>

<
< /Bartarto>

I8 13 XML 2M M4y
Fig. 13 XML Document Retrieval
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