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An XML Query System in a Wrapper System for
Integrating Heterogeneous Biological Databases
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Fun-Koung Park’ - Dong-Wan Kang' - Chai-Young Jung™ - Hyun-Ju Kim™" - Jong-Min Bae

ABSTRACT

In order to integrate distributed hiological information sources physically or virtually, it is necessary to overcome the heterogeneity of
information sources and support a superior generality and adaptation in order to satisfy user’s various demands. In this paper, we present
a flexible and general XML query engine of a wrapper system in designing the middleware system to integrate data as well as application
programs. Since this query engine applies user-defined XML view, it is possible to composite flexible integrated query. The query
processing in a wrapper requires view composition, query translation into local sources, and generation of XML documents from local
query results. We present a query processing model based on the view tree, where the XML views and the XML queries are represented
by the view tree. Moreover, to confirm the generality of our query processing model, we present a methodology of query processing for
relational databases, web sources, and application programs whose return types of query results are relational tuples or XML documents.

Key Words : Intregration of Biological Information Sources, XML, XML View, User-defined XML View., XML Query Processing,
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<?xml version="1.0"7>
<Patients>
<tuple>
<id>PO1</id>
<name>Kang</name>
<sex>M</sex>
</tuple>
<tuple>
<Gd>PO2</id>
<name>Park</name>
<sex>F</sex>
</tuple>
</PatientGel>

<?xml version="1.0"?>
<GelSpots>

.. similar to <Patients>
</GelSpots>

<?xml version="1.0"7>
<Spots>

.. similar to <Patients>
</Spots>

(38! 2) 712 XML 7Ol CHEF XML 2lABA

<?xml version="1.0" encoding="euc-kr"?>
<PatientGel>
<Patient ID="P01">
<Name>Park</Name>
<Spots>
<GelSpot>
<SSPno>1357</SSPno>
<Quantity>500</Quantity>
<NormalQty>400</NormalQty>
</GelSpot>
<GelSpot>
<8SPno>1479</SSPno>
<Quantity>50000</Quantity>
<NormalQty>45000</NormalQty>
</GelSpot>
<Sex>F</Sex>
</Spots>
</Patient>
<Patient ID="XX">

</Patient>
</PatientGel>
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1: <PatientGel> {

2 FOR $patient IN document("Patients”)/tuple

3 WHERE $patient/sex = "F”

4 RETURN

5 <Patient ID={$patient/id/text()}>

6 <Name> $patient/name/text() </Name>

7 <Spots> {

8 FOR $gel IN document("Gelspot”)/tuple,

o $spots IN document(”spots”)/tuple

10 WHERE $spots/p_id = $patient/id AND $spot/g_id =
$gel/id

11: RETURN

12 <GelSpot>

13 <8SPno> $gel/sspno/text() </SSPno>

14: <Quantity> $gel/quantity/text() </Quantity>

15: <NormalQty> $spot/normalQty/text() </NormalQty>

16: </GelSpot>

17: }

18 </Spots>

19: <Sex> Ppatient/sex/text() </Sex>

20: </Patient>

210}
22: </PatientGel>
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<patients> :
FOR $patient IN tabla(“Pat.J.ents")/all tuples
RETURN
<tuple>
<id> $patient/id </id>
<name> $patient/name </name>
<sex> $patient/sex </sex>
</tuple>
</patients>

| id

[ patients H FLWR H tuple | name | spots | FLWR || tuple

gelspots FLWR tuple !

| chartno
| quantity

[id [name [sex | [pid [aia [ normaaty | [ia [sspno [ chartno [ quantity |

Patients Spots Gelspots

(32 5) JHakEel XQueryst CHEEIE 712 XML &/ EZ|




558 FEXMeISR=EAID M12-DH [4z=(2005.8)

2

A
ol

4ol =29 F WR(For*Let*WherﬁRetum)

9 HERE Agste x==2 P4 dgd

IZ)HEQ o|F3 dolE] E}Y, 18] ‘Qﬂ“’*E«l B
olEist AdHE 2o AAFET. FLWR =td&
FLWRZ ®et zZHuy|E, a2l Fd =z s
AR7} AZE. FLWR ==9] 39l FLWREA 93
AN FAYE dYHE wcgo] F7ldt)

g dolHe &8 TR} AeE 329 3204 A
3 B Ao mdg yog y|E XML ¥ EE 1A
o} ol XML A4 Z5-E XML 2798 =& ok st
ol¥ A W AT/t HI 3w FAoth & dAFelAe
XML #4258 XML ~7)95 ?3}"50& qma 1i‘ri
XML ~7|u22 Y § EdE AAIE
o XML 27922 H / EZE 444 ]E < El%%
A7) e Ak

m1m b
Pr rﬂL
3
i fo

2o o

42 AMEXF "ol XML 7 Ezlet Heo| E2| M4

AREAE o] XML 7o AFEA ZoE XQueryE A9
71 wEol Atgza Ao XML | EZg A9 Eg]
XQueryZHE AAHY Fo7 XQueryEZERH 7 EZE
szl A8 XML &49 SAX[13] A9} fAHE 4
& e o E 7Iuke] XQuery A E AASIT oA
XQueryl Al FLWR @49 FOR, LET, WHERE,
RETURN, SORTBY ## devE A7t vt g}
th Ztzbe] Wis B4 oWlEE HANAZY F Ed A
7] olelg oWEE ZAEY 7 EgE T g
e gt (19 6)2 oJHE 7]uke] XQuery HAE
ol &3t { EdE AAste dudFolrh

(13 8)2 (27 Dol A o= AHEA Ao XML Hol
giate] AAE F Efoltt (17 8)¢] ofAF RS (1
59 7]E XML H Eg]o] (1 DolA AAT
AHgA Aol XML HE 22 74T Zolrt (29 )

nJ?L' u e Aﬂ

Mo &

o, R

r°"

generateView Tree(event) {
switch (event) {
case: Element Constructor occurs then
add an element node to the view tree;

case! FOR or LET clauses occur then
add a FLWR node to the view tree;

case:. WHERE clause occurs then
add a predicate to the related FLWR node;

case: SORTBY clause occurs then
add an order condition to the related FLWR node;

case: Path Expression occurs then
trace the view tree according to the path expression
and get the bound node;
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<PatientGel> {
FOR $patient IN document("Patients")/tuple
WHERE $patient/Sex = “F"
RETURN
<Patient Ih!patimthMU)
<Name> $patient/name/text() </Name>
<Spots> { ... } </Spots>
<Sex> Spnd-ntlullwtu </Sex>
</Patient>

}
</PatientGel>

Name
(I S

Patient k-

Iﬂf n|G:I—J— FLWR

gelspots

normalQty |

(3% 7) ARZXH Hel XML 72t 718 XML Rbel Atd 2Hg 1

<Spots> {
FOR $gel IN document(“GelSPots")/tuple,
$spot IN document(“Spots")/tuple
WHERE $spot/p_id = $patient/id AND $spot/g_id = agn/i.d
RETURN
<GelSpot>
<8SPno> $gel/sspno/text() </SSPno>
<Quantity> $gel/quantity/text() </Quantity>
<NormalQty> $spot/normalQty/text() </NormalQty>
</GelSpot>

}
</Spots>

[g .

| PatientGel —m— Patient-l_ - 1 Spots ——i FLWR ’— GelSpot ‘ Quantity

NormalQty |

1
sspno

nhartnf_

Qquantity
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XML £40] 598 429ES] e Holel} gk 1 FOR S IN document PatentGel )
(29 9% XQueryZ @ AMEA Foef 4ot} o 3 : RETURN
2) 0] = g 4)9] Al4x} Aol XML & 7uto g xAE 4: <Result>
del (28 92 AL8A B ] . - 5: <Name> $p/Name/text() </Name>
49 ]B:] /\]"g‘;q' Z%,] XML ‘rr7} PatientGel o]a} 0]’:‘:‘ 6 { $p/Spots }
o2 ALl gl o EAE “Park’c] TEE olEE 7t 7 </Result>
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SELECT p.id, p.name
FROM patients p
WHERE p.sex ='F
AND  p.name LIKE ‘%Park%'
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SELECT g.sspno, g.quantity, s.noramiQty
FROM getspots g, spots s

WHERE s.p_id=7?

AND s.g id=g.id

SELECT p.id, p.name
FROM patients p
WHERE p.name LIKE ‘%Park%’

SELECT g.sspno, g.quantity, s.noramiQty, p.id
FROM getspots g, spots s, patient p

WHERE s.p_id = p.id

AND s.g_id=g.id

AND p.name LIKE “%Park%’

AND p.sex='F

Order p.id
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I FLWR l—‘ Result Spots H FLWR H GelSpot Quantity |
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¢ <Result> {
 FOR $n IN document("Nucleotide")//GBSeq
* WHERE $n/GBSeq_primary_accession="X60070"
OR $n/GBSeq_primary_accession="AF164272"
: RETURN
<GBRef>
$n/GBSeq_references
</GBRef>
: </Result>
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<?xml version="1.0" 2>
<Result>
<Name> Park </Name>
<Spots>
<GelSpot>
<SSPno>1357</SSPno>

</GelSpot>
<GelSpot>

</GelSpot>
</Spots>
</Result>

<Quantity>500</Quantity>
<NormalQty>400</NormalQty>

<SSPno>Helicopter</SSPno>
<Quantity>50000</Quantity>
<NormalQty>45000</NormalQty>
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<GBSet>
//—<GBSeq>
<GBSeqg_references>

</GBSeq_references>

</GBSeq>
| — <GBSeq>

<GBSeq_references>
</GBSeq references>

</GBSeq>
</GBSet>
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GBReference_authors H GBAuthor

<?xml version="1.0" ?>
<Result>
<GBRef>
<GBReferences>
<GBReference>

<GBReference_authors>
<GBAuthor>James, T.¥</GBAuthor>
</GBReference_authors>
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<GBReferences>
<GBRef>
<GBRef>

</GBRef>
</Result>
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