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A Global XQuery Query Processing based on Local
XQuery Query Generation
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Abstract

XML view is proposed to integrate between XML data and heterogeneous data over distributed environment
and global XML view is used to search distributed heterogeneous data. At this time, standard query language for
user 1s XQuery and the method for processing global XQuery queries over distributed environment is one of the
new research topics. One of the basic and simple methods to process distributed SQL queries is that generates
local queries for processing a global query and constructs the result of the global query from the results of the
local queries. However, the syntax of XQuery differs from SQL because the XQuery contains some special
expressions like FOR clauses for querying to semi-structured data, of course, FOR clauses are not used in SQL.
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Therefore, there are some problems to adopt the method for processing global SQL queries for generating local

XQuery queries. This paper defines some problems when generates local XQuery queries for processing global

XQuery queries and proposes a method for generating local XQuery queries considered these problems. Also we

implement and evaluate a Global XQuery Processor which uses our method.
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Table A

Al |A2 |A3 X1 | X2
all a2l [a31 x11 | x21
al2 [a2l [a32 x12 | x21

Table X

Global SQL Query

Local SQL Query A Local SQL Query X
Select A.A1 X X1, A.A3 |]|:> Select A.ALL AA3 Select X.X1
FromA, X FromA From X
Where A.A2=“a21" and X.X2="x21"; Where A.A2="a21"; Where X X2="x21";

. B . B . B
Al X1 |A3 Al (A3 X1

all |x11 |a31 | <—=[all |a31 x11

al2 |x12 |[a32 al2 |a32 x12
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Tabe 1. ‘temxm” and “sellerxm” documents and an

example XQuery query

Global XQuery query (GQ)

for $item in doc("item.xml")/items/item
for $seller in doc("seller.xmil")/sellers/seller
for $item_URI in $item//UR
for $item_feature in $item/feature
for 8seller_adaress in $seller/address
for $item_des in $item_feature/description
for $item_color in $item_feature/color
where $item_color="red" and
Sitem/owner=$seller/name
return <result item_id="{$item/@id}">
{Sitem_URI, $seller_address, $item_des}
</result>

item.xml

<items><item id="item0"><feature>
<description>A is~~</description>
<color>red</color>
</feature>
<URI>URI</URI><URI>URI2</URI>
<owner>Park</owner>
</item>
<item id="item1"><feature>
<description>B is~~</description>
<color>red</color></feature>
<URI>URI3</URI><owner>Park</owner>
</item>
<item id="item2"><feature>
<description>C is~~</description>
<color>Blue</color></feature>
<URI>URI4</URI><owner>Lee</owner>
</item></items>

seller.xml

<sellers> <seller id="person0">
<name>Park</name>
<address>Dagjeon</address>
<address>Seoul</address>
</seller>
<seller id="person1">
<address>Incheon</address>
<name>Kim</name>
</seller> </sellers>
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While(TemplLXQ!= null){
tlxg = TempLXQ.getLocalQuery();
JRIAl MSE X/ XQuery EQIE SH-4 A2/
PATHexp getPATHexp(tlxq);
/Y XQuery ESjofA] ZE XPath Z5= F/&8t
LocalXMLTree = makeLocaIXMLTree(Pathexp)
/Y AL ZRE Faffotet XY XML 2A] EEIE M4
for(each node in LocalXMLTree){
//EBIE preorder 7251741 2t nodedfct LHEZS/E M4
makeFORclause(node);
/2t nodeE A& 9t ForE S 44
innerQuery = Wrapper(FORclauses);
/2 For8E LESl= HE XQuery Blel 44
LocalXQuery.append(innerQuery);
/A% Bojof LIE XQuery Ee Fof
}

createWHERERETURN(LocaIXQuery);

/G E L WhereZZf RetunZ 44

LocalXQueryQueries.add(LocalXQuery);
TempLXQ.remove(tlxa);
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Table 3 Two Loca XQuery queries generated by the

algorithm in <Table 2>

Local XQuery Query for 'item.xml'

for $foritems in doc("item.xml")/items
let $Wrapper0 =
for $foritem in $foritems/item
let $Wrapper1 =
for $forfeature in $foritem/feature
let $Wrapper2 =
for $fordescription in $forfeature/description
return $fordescription
let $Wrapper3 =

for $forcolor in $forfeature/color

where $forcolor = "red"
return $forcolor
where exists($Wrapper2) and exists($Wrapper3)
return <feature>{$Wrapper2, $Wrapper3}</feature>
let $Wrapper4 =
for $forURI in $foritem//URI
return $forUR
let $Wrapper5 =
for $forowner in $foritem/owner
return $forowner
where exists($Wrapper1) and exists($Wrapper4) and
exists($Wrappers)
return <item id="{$foritem/@id}">
{$Wrapper1, $Wrapperd, $Wrappers}</item>
return <items>{$Wrapper0}</items>

Local XQuery Query for 'seller.xml'

for $forsellers in doc("seller.xml")/sellers
let $Wrapper0 =
for $forseller in $forsellers/seller
let $Wrappert =
for $seller_address in $forseller/address
return $seller_address
let $Wrapper2 =
for $innerVariable1 in $forseller/name
return $innerVariable1
where exists($Wrapper1) and exists($Wrapper2)
return <seller>{$Wrapper1, $Wrapper2}</seller>
where exists($Wrapper0)
return
<sellers>{$Wrapper0}</sellers>
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Table 4. Main XQuery query

for $item in doc("item.xml")/items/item
for $seller in doc("seller.xml")/sellers/seller
for $item_URI in $item//URI
for $item_feature in $item/feature
for $seller_address in $seller/address
for $item_des in $item_feature/description
for $item_color in $item_feature/color
where $item/owner= $seller/name
return <result item_id="{$item/@id}">
{$item_URI, $seller_address, $item_des}</result>
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Fig. 4. Global XQuery query Processor

AR AY Views 7o g Fald Y A|ZHES
e e A9 XQuery s 2Jitt Query Process

Plannere= A9 AIZHIES dhdoz A XQuery Z2E A

2Jap7] g o) ) A A o) 1 A A

:

o A [21]01A olW] kel HFSH Hl ok
Query Generator= #HHstd XY ZoJg 8oz A9
XQuery FES A8l Query Process Plannere o]
5 7k g XY Ao Az AEE A3t o]FA A4
2 Ae] g AT Local Query Executorol] 2JsiA &2}
2 wEE Ayd, 1 A4EL FPEY tH Quey
Process  PlannerollAl WIEICE Main Query  Processors Query
Process Plamer25E] 2|9 Aoje] ZAnjel Y XQuery Ao
£ Aol 3 XQuery FoE At A2lsled HF A
5 A3 o1FA Lol A XQuery Feld) HE Ane
o] Query Process Planner7} AF-Alol| Al wigkaich

V. 45 gt

olr

£ =RdME A5 e 918t AMD Phenom(tm)
I X4 920 Processor 281 GHz CPU$} 325GB wl%e
o] N8 HFE ol tiE B FHol AAst AME-SIA
o} g die A9 XQuery AoIE Al <1six] Y XQuery
Aol A7t AAEden, v v de 47 AY
XQuery dole] Mg A AY AlLHoE AMEHTE &
3 XQuery 29 HE 95 Saxon-PE 92 XQuery
processor( 2318 AH&-3F%Th

E 5 HSHIIE fIsh MY XQuery Q|
Table 5. Global XQuery query for performance evaluation

for $people in doc("people.xml")/people/person
for $open in
doc("open_auctions.xml")/open_auctions/open_auction
for $item in doc("ltems.xml")/regions//item
for $closed in
doc("closed_auctions.xml")/closed_auctions/closed_auction
let $cID = $closed/seller/@person
let $pID = $people/@id
let $olD := $open/bidder/personref/@person
let $oltem := $open/itemref/@item
let $iltem = $item/@id
where $people/address/country="United States" and
$pID=%0ID and $oltem=Siltem and $plD=$cID and
$item/payment="Creditcard"
return
<result>{ $people/name, $item/name, $closed/itemref,
$open/itemref }</result>
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Fig. 5. two processing methods of a Global XQuery query for
performance evaluation
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