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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 B2B Applications or Workflow systems. The powerful query 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 query 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 XQuery 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 eXist Native XML Database.
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FLWGRExpr = (ForClause | LetClause)+ WhereClause?
groupbyClause? "return” ExprSingle
ForClause := <"for” "$"> VarName TypeDeclaration?
PositionalVar? "in” ExprSingle (") "$"
VarName TypeDeclaration? PositionalVar?
"in" ExprSingle)*
LetClause := <"let” "$"> VarName TypeDeclaration? ":="
ExprSingle ()" "$" VarName
TypeDeclaration?”:=" ExprSingle)*
WhereClause := "where” ExprSingle
groupbyClause == ("groupby”) grouphySpecList
groupbySpecList = ( NgroupbySpec | SgroupbySpec )
SgroupbySpec = "[* grouphySpec (*," groupbySpec)* "I
NeroupbySpec = groupbySpec (",” groupbySpec)*
. groupbySpec = ExprSingle
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<?xml version="1.0" encoding="ut{-8"7?>
<bib>
<book year="1994">
<title>TCP/IP Iustrated</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>

<book 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>
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<results>
{
for $b in dec("bib.xml")/bib/book,
$a in $b/author
$a
return
<result>
{%a}
<titles>
{ $brtitle }
</titles>
</result>
}
</results>

<results>
{
for $b in doc("bib.xml")/bib/book,
$a in $b/author
$a
return
<result>
{ %a }
<title count>
{ count($b/title) }
</title  count>
<titles>
{ $hrtitle }
</titles>
</result>
}
</results>
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<results>
{
for $b in doc("bib.xml")/bib/book,
$a in $b/author,
$y in $b/@year
$a, By
return
<result>
{$%a}
<year titles>
<year>{ Sy }</year>
<titles>
{ $b/itle }
<ftitles>
<fyear titles>
</result>
}
</results>

<results>
{
for $b in doc("bib.xml")/bib/book
let $a := $b/author
[ $a]
return
<result>
<author set> { $a }
</author set>
<titles>
{ $brtitle }
<ftitles>
</result>
}
</results>
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Procedure processGroups (Nodelmpl nodel])
{
setGroupKeys(node[1); /1 @A ag7) AR
linkNodes(nodel1); /2 BA 2 b =28 Y3
removeNodeLinks(nodell); // 3 @A : $E=HE J=Z AA
}
Procedure setGroupKeys (NodeImpl nodel]) /1 aA
{
int groupkey = -1;
for G4 = 0; i < nodelength - 1; i++) {
for G =1+ 1; j < nodelength; j++) {
/5 Y groupkeyE W ste FAEHH 0§ return e A
if (compareTo (nodelil, nodelj])) {
// nodelil®] groupkeyZ} -1 ©] ¢}Yd nodelil¢] groupkeye
//retun 8t ofUA mixjwto 2 AREE groupkey +1 & return
if (nodefilgetGroupKey() == -1) { /A2 groupkey 7} 28
groupkey++
nodelil.setGroupKey(groupkey);
setNodeChildGroupKey (node[i]. getFirstChild(), groupkey);
} else {
groupkey = nodelil.getGroupKey();
}
nodeljl.setGroupKey(groupkey);
//groupkeyZ &% node$} child nodeEel setting
setNodeChildGroupKey(nodelj].getFirstChild(), groupkey);
}
}
}
}
Procedure linkNodes (Nodelmpl node()) // 27
{
for i = 0; i < nodelength — 1; i++) {
for G =i+ 1; j < nodelength; j++) {
if(nodelsNotLinked(node[i]) {
if (compareTo (nodeli], nodefj])) {
linkNodes(nodelil, nodeljl);
}
}
}
}
}
Procedure removeNodeLinks (Nodelmpl nodell) ~ // 327
{
for G = 0; i < nodelength - 1, i++) {
if(nodelsLinked(nodefi]) {
deleteFromRoot(nodelil);
}
}
}
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{ s/title }.
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author: Stevens W.

title: TCP/IP Iflustrated
title: Data Mining
title: Advanced Programming in the Unix Environment

titles

author: Abiteboul Serge

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

titles
results

Buneman Peter
titles
title: Data on the Web

author: Suciu Dan
titles
title: Data on the Web
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<result>
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<results>
{
let $a := doc("bib.xml")//author
@ for $author in distinct-values($a/text())
return
<result>
<author>{ $author }</author>
<titles>
{
® for $b in doc("bib.xml")/bib/book
where some $ba in $b/author
satisfies ($ba/text() = $author)

return
$b/title
}
</titles>
</result>
}
</results>
(a) groupby & AM&3HA] &2 A$-

<results>
{

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

(b) groupby & AM&3 3¢

(32 14) 7& 120 XML 2F3 oo ofst 223 55 v
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<results>
{
let $a = doc("bib.xml")//author
@ for $author in distinct-values($a/text())
let $t := ® for $b in doc("bib.xml")/bib/book
where some $ba in $b/author
satisfies ($ba/text()= Sauthor)
return
Shytitle
return
<result>
<author>{ $author }</author>

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

<titles>
<title-count>{ count($t) }</title-count> { $brtitle }
<titles>{ $t }</titles> <ftitles>
</result> </result>
} )
</results> </results>
(a) groupby & AMg38A] & S (b) groupbyE AH&-& H$
(3% 15) 78 29 XML 285 Zojof chist 2Hal 53 Hlm
<results> <results>
{ {

let $a = doc("bib.xml")//author
@ for $author in distinct-values($a/text())
return

for $b in doc("bib.xml")/bib/book,
$a in $b/author,
Sy in $b/@year

<result> group by $a, $y
<author>{ $author }</author> return
{ <result>
let $year := { $a }
doc("bib.xml")/bib/book[author=$author]/year <year-titles>
® for $y in distinct-values($year/text()) <year>{ %y }</year>
return <titles>
<year-titles> { $brtitle }
<year>{ $y }</year> </titles>
<titles> </year-titles>
{ </result>
© for $b in }
doc("bib.xml")/bib/book[author=$author and year=$y] </results>
return
Shytitle
}
</titles>
</year-titles>
}
</result>
}
</results>
(a) groupby & A}4-3174 & A4 (b) groupby& AH&% 72

(Z216) #& 32 XML 255t Eojof et 2HE 53 H|l.

EE 7IH0 CHS A7 509
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<results>

{

@ 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 $b2 in doc("bib.xml")/bib/book
where exists($b2/author)
return

<author-set>{
for $a2 in $b2/author
order by $a2
return $a2
}
</author-set>
@ let $au3 := union($aul, $au2)
© for $aud in $au3/author-set
return
<result>
{ $aus }
<titles>
{
@ for $b in doc("bib.xml")/bib/book
where exists($b/author)
let $au = ® let $aub = $b/author
return
<author-set>{
for $a3 in $b/author
order by $a3
return $a3
}
</author-set>
where deep-equal($au,$aud)

}

<results>
{
for $b in doc("bib.xml”)/bib/book
let $a = $b/author
return group by [ $a |
<result>
<author-set>{ $a }</author-set>
<titles>
{ $brtitle }
</titles>
</result>

</results>

return
$b/title
}

</titles>

</result>

}
</results>
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