OlZ2 d= Z=2W Sg& ?Ie 8l ALHEAMS XML e M2l Al~g 553

oldo AE ARY TS st HH A &= A9
XML &9 Adg A&

+ + - T+ =
9o 7y s o g Y

2 ¢

Habg 42 ARYL 20T T o E3Er] YaldE ARYSY o)ANS ddso} &k, AlRale) g 8 T7E S4%
T AEE HEAHR HEHo] Hojyof gtk £ =FoAE dojHe EE & Z2aY9 5FE A% vEdolE AAT Aol A A
oMo 34 Ae ¥E XML 29 A 1% AN ANE Ao A AR AHEA Ao XML #8 ALFo2M §834 e

BF A9 74E el g 2 A AL § A, A9 ARG B Ao HE, 28 4% E4 AYAE S Fuksted, o8 4
3 XML 5% XML deojg§ § E2 Eﬁﬁ}“ XML # E2] 7|48 A9 A8 g€ AASch T AAE 29 e 249 HEy
S A3 ds) BAY dHolgwolag d AR, alu & T2 giste] P Ao A3t ol FAY FEI XML EAA A
o Big A J7 hEe AN

o

19l - 48 FEE S8 XML, XML &, ALK} H9 XML &, XML 9 Hz|, ¢H

An XML Query System in a Wrapper System for
Integrating Heterogeneous Biological Databases
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ABSTRACT

In order to integrate distributed biological 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 relatiopal tuples or XML documents.

Key Words : Intregration of Biological Information Sources, XML, XML View, User-defined XML View, XML Quety Processing,
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<?xml version="1.0"?>
<Patients>
<tuple>
<id>PO1</id>
<name>Kang </name>
<sex>M</sex>
</tuple>
<tuple>
<id>P02</id>
<name>Park</name>
<sex>F</sex>
</tuple>
</PatientGel>

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

... similar to <Patients>
</GelSpots>

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

... similar to <Patients>
</Spots>

(32 2) 712 XML 50l CHEH XML QIAEA

<?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>
<SSPno>1479</SSPno>
<Quantity>50000</Quantity >
<NormalQty >45000</NormalQty>
</GelSpot>
<Sex>F</Sex>
</Spots>
</Patient>
<Patient ID="XX">
</Patient>
</PatientGel>
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“Patients”2] BE <tuple> I WEJ wielgdygE= ¥

1
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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,

9 $spots IN document(”spots”)/tuple

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

11: RETURN

12 <GelSpot>

13: <SSPno> $gel/sspno/text() </SSPno>

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

15 <NormalQty> $spot/normalQty/text(} </NormalQty>

16: </GelSpot>

17: }

18 </Spots>

19: <Sex> $patient/sex/text() </Sex>

20: </Patient>

21}
22: </PatientGel>
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FOR $patient IN table(“Patients")/all tuples

RETURN
<tuple>

<id> $patient/id </id>
<name> $patient/name </name>
<sex> $patient/sex </sex>

</tuple>
</patients>

| patients H FLWR H tuple name
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Patients Spots
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generateViewTree(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 $patient/Sex = “F"
RETURN
<Patient ID=$patient/id/text()>
<Name> $patient/name/text() </Name>

<Spots> { ... } </Spots>
<Sex> $patient/sex/text() </Sex>
</Patient>
}
</PatientGel>

[ patientGel | FLWR |—] patient

[$patie! s
Predicate :[; ] =“F”

| patients H FLWR g_id | | gelspots H FLWR H tuple
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<Spots> {
FOR $gel IN document(“GelSPots")/tuple,
$spot IN document (“Spots")/tuple
WHERE $spot/p_id = $patient/id AND $spot/g_id = $gel/id
RETURN
<GelSpot>
<S8Pno> $gel/sspno/text() </SSPno>
<Quantity> $gel/quantity/text() </Quantity>
<NormalQty> $spot/normalQty/text() </NormalQty>
</GelSpot>
}
</Spots>

l PatientGel l— FLWR }—' Patient | Spots }—1 FLWR r———l GelSpot H Quantity ]

$gel 9

{ $spot

Join :
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: FOR $p IN document("PatientGel")/Patient

<Name> $p/Name/text() </Name>
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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=?

AND

s.g_id=g.id

| FLWRHResuIt

Pnedlme eontams(:] “Park”) ;

1

SELECT p.id, p.name

FROM patients p

WHERE p.name LIKE ‘“%Park%’
AND p.sex="‘F

Order p.id

SELECT g.sspno, g.quantity, s.noramlQty, 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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: <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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g.sspno | g.quantity s.normalQty p.id
1357 500 400 POl
1479 50000 45000 POl
p.-id | u.name [
PO1 Park :

Resutt

GelSpot Quantity ‘

<?xml version="1.0"
<Result>
<Name> Park </Name>
<Spots>
<GelSpot>
<S5Pno>1357</$SPno>

?>

</GelSpot>
<GelSpot>

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

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

<SSPno>Helicopter</SSPno>
<Quantity>50000</Quantity>
<NormalQty>45000</NormalQty>

NormalQty
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<GBSet>
/(GBSeq)

<GBSeq_references>

</GBSeq_references>

</GBSeq>
| — <GBSeq>

<GBSeq_references>
</GBSeq_references>

</GBSeq>
</GBSet>

Ao YA i3t Ho da BA

GBReference_reference l

Result

GBSeq_references H GBReference

GBReference_authors H GBAuthor

GBReference_title

<?xml version="1,0" 2>
<Result>
<GBRef>
<GBReferences>
<GBReference>

<GBReference_authors>
<GBAuthor>James, T.Y</GBAuthor>
</GBReference_authors>
<GBReference_title>Molecular..
<GBReference_journal>Can.J.Bot..
<GBReference>
<GBReferences>
<GBRef>
<GBRef>

</GBRef>
</Result>

<GBReference_reference>1</GBReferences_reference>

</GBReference_title>
</GBReference_journal>
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