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Research on supporting the group by clause
reflecting XML data characteristics in XQuery

Lee, Minsoo" - Cho, Hyeyoung™ - Oh, Jung-Sun™ - Kim, Yun-mi"™ - Song, Soo-kyung™

ABSTRACT

XML is the most popular platform-independent data expression which is used to communicate between loosely coupled heterogeneous
systems such as BZB Applications or Workflow systems. The powerful querv language XQuery has been developed to support diverse
needs for querying XML documents. XQuery is designed to configure results from diverse data sources into a uniquely structured query
result. Therefore, it became the standard for the XML querv language.

Although the latest XQuery supports heavy search functions including iterations, the grouping mechanism for data is too primitive and
makes the query expression difficult and complex. Therefore, this work is focused on supporting the groupby clause in the query
expression to process XQuerv grouping. We suggest it to be a more efficient way to process grouping for restructuring and aggregation
functions on XML data. We propose an XQuery EBNF that includes the groupby clause and implemented an XQuery processing system

with grouping functions based on the ¢Xist Native XML Database.

Key Words : Grouping, XQuery, XML Database
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<?xml version="1.0" encoding="ut{-8"7>
<bih>
<book year="1994">
<title>TCP/IP Tllustrated</title>
<author>Stevens W.</author>

<price>65.95</price>
</book>
<book year="1992">

<author>Stevens W.</author>
<author>Abiteboul Serge</author>

<price>65.95</price>

</book>

<hook year="2000">
<title>Data on the Web</title>
<author>Abiteboul Serge</author>
<author>Buneman Peter</author>
<author>Suciu Dan</author>

<price>39.95</price>>
</book>
<book year="1999">

<editor>CITI</editor>
<price>129.95</price>

</book>
</bib>

<publisher>Addison-Wesley </publisher>

<publisher> Addison-Wesley</publisher>

<title>Advanced Programming in the Unix environment</title>

<publisher>Morgan Kaufmann Publishers</publisher>>

<title>The Economics of Technology and Content for Digital TV </title>

<publisher>Kluwer Academic Publishers</publisher>>

(3% 2) olml XML Holed (bib.xml)
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<results>
{
for $b in doc("bib.xml")/bib/book,
$a in $b/author
5
return
<result>
{ $a }
<titles>
{ $b/title }
</titles>
</result>
}
</results>

<results>
{
for $b in doc("bib.xml”)/bib/book,
$a in $b/author
$a
return
<result>
{ $a}
<title count>
{ count($h/title) }
</title  count>
itles>
{ $b/title }
</titles>
</result>
}
</results>
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<results>

{

Sa in $h/author,
Py in $b/@year
$a, By
return
<result>
{ $a}

<titles>

</titles>
<Jvear titles>
</result>
}

</results>

<year ftitles>
<vear>{ $y

for $b in doc("bih.xml”)/bib/book,

< /year>

{ Shtitle }

<results>
{
for $b in doc("bib.xmi”)/bib/book
let $a := $b/author
[ $a ]
return
<result>
<author set> { $a }
</author set>

<titles>
{ $b/title }
</titles>
</result>
}
</results>
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Procedure processGroups (Nodelmpl nodel])

{
setGroupKevs{node[)); /1 A 27 AA
linkNodes(node[]); /)2 WA 1l wet RuE YAy
removeNodeLinks(nodel]); // 3 @A : 8=+ g3 AA
}
Procedure setGroupKeys (Nodelmpl node[]) /1 @A
{
int groupkey = -1.
for (i = 0; i < nodelength - 1; i++) {
for j =i+ 1; j < nodelength; j++) {
/7 el groupkeyE HlEtY] FUEH 0 return 3t A
if (compareTo (nodeli], nodelj])) {
// nodelil®] groupkey”Z} -1 ¢] oh nodelil®] groupkey %
//retumn & obu mEx)eto 2 ALE% groupkey +1 & return
if (nodelil.getGroupKey() == -1} { /M &% groupkey 7} Z &
groupkey+t +
nodeli].setGroupKey{groupkey);
setNodeChildGroupKey (nodelil.getFirstChild(), groupkey);
I else {
groupkey = nodeli].getGroupKey();
}
nodelj1.setGroupKey (groupkey);
//groupkey E 319 node®} child nodeE°l setting
setNodeChildGroupKey (nodeljl.getFirstChild0), groupkey);
}
}
)
}
Procedure linkNodes (Nodelmpl nodel]) A
{
for 4 = 0; 1 < nodelength - 1; i++) {
for j =1+ 1, j < nodelength; j++) {
if(nodelsNotLinked(nodefi]) {
if (compareTo (nodelil, nodeljl)) {
linkNodes(nodelil, nodeljl);
}
}
)
}
}
Procedure removeNodeLinks (Nodelmpl nodell)  // 3@

{
for 1 = 0; i < nodelength - 1; i++) {
if(nodelsLinked{nodelil) {
deleteFromRoot(nodelil);

}
}
}
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1] URL: http://exist.sourceforge.net/

2) License: Open Source

3] Latest Stable Relegse :
eXist-1.0b2-build-1107. jar

» groupbyl £'AH o AUSH KNP
= @Al @o A ofEHE! 3WX|
1) JEdit 4.2 ( http://www.jedit.org)
2) the XQuery plugin
3} eXist (ot least snapshot 040927)

eXist 1.0

= axXist 20 IE CIHY

Eclipse SDK 1} URL: http://www.eclipse.org/
3.0.2 2] License: Open Source

3) Entry last updated: June, 2003

. j258
VAL httpt/fiava aun com/iZuel] 4.3/ downiood htmi

=JDK 1.4.2
= XQuery 1.0

XQuery
UAL: netp:/fwww w3 .org/TR/Z0CS/CA=XQuary=-20051 163
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Ff~EE FEE
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$fPdi < Yeoh | xa

(0.none MS94%) -

12| &9 23 !}“1

(28 1) jeditoilMe] 78

) author: Stevens W.

) title: TCP/IP lllustrated
) tlitle: Data Mining
) tlitle: Advanced Programming in the Unix Environment

titles

(O author: Abiteboul Serge

) litle: Data Mining
title: Advanced Programming in the Unix Environment
) title: Data on the Web

litles
results ) /

(O author : Buneman Peter

title: Data on the Web
) author: Suciu Dan

) title: Data on the Web

<authorr§tevers §. <athor>
ities
titieNP/P 11 lustratedot (tler
<titiahdvinced Prograsming (n the Lnix Environment</titler (3
rities
<Jresult>
<result>
<authorabiteboul Serse</suthor>
<titles
<tit ie>Advanced Programming in the Unix Enviroment</title:

aritiesats on the Beb</titier
</t
remits
<results
cauthor>Bureesn Peter</suthor>
tities
<titiesdats on the BebeiTitier

<author>Suc (u (an</sut hors>
<titiess
<titierfata on the hb</tities

& ok
(2% 1D XQuery §3 19 dAE §-d3 2024 A
A 5E dolElQl bibxml AE tolElelA 7} AR 71
o =AY ARES HAst] g7 A& s HiIY
o) 9]k groupby HOE jEdit EdtoldEA qHG
gtdejth. o] XQueryH 9ol Whek olds= AR (19 12)

=

AN E] TERE RAFe ANY AR 247 1853
H RozA (29 13)2 jEdit Feto]AEAA XQuery B e
7 A o] vehd A3 XML g ot}

6. 1ZSE XA 28t XQuery BEE 532 Hm
<3 2>+ groupbyE Al9dkE XQueryeh ohE
o dojge] 7158 wasd Aot}
}_

!
e At ohem el 7

XML #

XQuervoel groupbyE
Aol FEER 7129 B3 XQuery 1E3 AYEo] A}
827 Ao @ L¥ F27F AAEH wj$

S E U
&

il
deshe defE FEHW ol A=

dolaiey,

(E 2 groupbyE X H3k= XQueryet CHE XML Zelo{Exte] Hlw
XML | XML
LOREL oL | -aL XSL XQL
Yes Yes No | Yes No No
Yes Yes No | Yes | Partially | Partially
Yes Yes Yes | No Yes No

<results>
{
let $a = doc("bib.xml")//author
@ for $author in distinct-values($a/text())
return
<result>
<author>{ $author }</author>
<titles>
{
® for $b in dec("bib.xml”)/bib/book
where some $ba in $b/author
satisfies ($ba/text() = $author)

return
$hrtitle
}
</titles>
</result>
}
</results>
(a) groupby & AME38}7A &L A9

<results>
{

for $b in doc("bib.xml”)/bib/book,
$a in $b/author
group by $a
return
<result>
{ $a }
<titles>
{ $btitle }
<titles>
</result>
}
<results>

(b) groupby =

(T2 1) =& 12 XML 253 Zelof chgt 228 53 Hln
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Jedst group by KAIEE 28t

FH

<results>
{
let $a := doc("bib.xml")//author
@ for Sauthor in distinct-values(Sa/text())
fet $t = & for $b in doc("bib.xml")/bib/book
where some $ba in $b/author

satisfies ($ba/text()= Sauthor)
return

$b/title
return

<result>
<author>{ Sauthor }</author>

<results>

{

for $b in doc("bib.xml")/bib/book,
$a in $b/author
group by %a
return
<result>
{ $a !}
<title-count>

{ count($brtitle) }
</title-count>

<titles>
<title count>{ count($t) }</title-count> { Sbtitle }
<titles>{ St I</titles> </titles>
<result> </result>
' }
</results> </results>
(a) grouphy & AH&3tx @& 44 (b) groupbyE AH&-3 A-¢
(32 15) 78 29 XML J&3 Zejof g 22l 53 H{n
<results> <results>
{ it
let $a := doc("bih.xml”)//author for $b in doc("bib.xml")/bih/book,
@ for $author in distinct-values($a/text()) $a in $b/author,
return Sy in $b/@year
<result> group by $a, $y
<author>{ $Sauthor }</author> return
{ <result>
let Syear = { $a }
doc("hib.xml")/bib/book[author=$author|/year <year-titles>
®: for $y in distinct-values($year/text()) <vear>{ $y }</vear>
return <titles>
<year-titles> { $b/title }
<vear>{ Sy </ vear> </titles>
Litles> </year-titles>
{ </result>
{c; for Sb in }
doc("bib.xml")/hib/hook{author-Sauthor and year=%v] </results>
return
Shy/title
}
<titles>
</year-titles >
}
<fresult>
}
</results>
(a) groupbyE AE3FA o2 H$ (b} groupbyZ AHg¢ ¢
(J8 16) 7 39 XML &3t Zolof thst 2dE

& 7IE00 Thet o4+ 509
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<results>

{

D let $aul = @ for $bl in doc("bib.xml")/bib/book
where exists($bl/author)
return

<author-set>{
for $al in $bl/author
order by $al
return $al
}
</author-set>

@ let $au2 := & for $b2 in dec("bib.xml")/bib/book
where exists($h2/author)
return

<author-set>{
for $a2 in $b2/author
order by $a2
return $a2
}
</author-set>
@ let $aul := union($aul, $au2)
(© for $aud in $aud/author-set
return
<result>
{ $aud }
<titles>
{
@ for $b in doc("bib.xml")/bib/book
where exists($b/author)
let $au = © let $au5 = Sb/author
return
<author-set>{
for $a3 in $b/author
order by $a3
return $a3
}
</author-set>
where deep-equal($au,$aud)
return
$brtitle
}
</titles>
</result>
)
</results>

for $b in doc("hib.xmil")/bib/book
let $a = $b/author

return group by [ $a |

}

<result>
<author-set>{ $a }</author-set>

<titles>
{ $b/title }
<titles>

</result>

(a) groupby & AHS-3hA] &2 A4

(b) groupby & A}

(22 17) 98 40| XML 253
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{11 XML(eXtensible Markup Language), http.//www.w3.0rg/ XML/

[2] XQuery (XML Query Language), http://www.w3.org/XML
/Query/

[3] eXist(An Open Source Native XML Database),
http://exist.sourceforge.net;

[4] XML Path Language (XPath) 2.0, http.” www.w3.0org/ TR/2006/
WD-xpath20-20050404,

[5] J. McHugh, S. Abiteboul, R. Goldman, D. Quass and J.
Widom, “Lore: A Database Management System  for

Semistructured Data”. SIGMOD Record, 26(3), pp.o1-66,
September, 1997.

[6] H. V. Jagadish, Shurug Al-Khalifa, Adriane Chapman. Laks
V.S. Lakshmanan, Andrew Nierman, Stelios Paparizos, Jignesh
M. Patel, Divesh Srivastava, Nuwee Wiwatwattana, Yuging Wu
and Cong Yu “TIMBER: A Native XML Database”. VLDB
Journal, Vol.11, Issue 4, pp.274 -291, 2002.

[7] D. Chatziantoniou and K. A. Ross, “Querving multiple features
of groups 1n relational databases”, VI.DB. pp.295-306. 1996.
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of relational queries”, VLLDB, pp.476- 485, 1997.
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