
A Logical, Transparent Model for Querying Link edXML
Documents

WolfgangMay

Institut für Informatik
�
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Abstract:TheW3C XML Linking Language(XLink) providesa powerful meansfor inter-
linking XML documentsall over theworld. While theeffectswhenbrowsingthroughlinked
XML documentsarewell-defined,thereis not yet any proposalhow to handleinterlinked
XML documentsthatmake useof theXLink languagefrom thedatabasepointof view, i.e.,
consideringthedatamodelandnavigation/queryingaspects.Fromthedatabase(andin gen-
eral,querying)point of view, elementswith linking semanticscanbeseenasvirtual XML
subtrees,i.e.,XML views. Comparedwith classicaldatabases,i.e.,SQL andrelationaldata,
the situationof having links inside the datais new. We definea logical, transparent data
modelfor linkeddocuments.Queriesarethenformulatedin standardXPathagainstthelog-
ical model. We proposeadditionalattributesusingthedbxlink (database-xlink)namespace
for specifyingthemappingfrom XLinks to thelogicalmodel.

1 Intr oduction

XML datainstancesare structuredas trees,consistingof elementsand attributes. The
datais self-describing, i.e., eachdataitem consistsof a nameanddatacontents(cf. the
excerptof theMONDIAL XML database[May01b] givenin Figure1 thatwill beusedfor
illustrationsthroughoutthepaper).

XPath[XPa01] is thecommonlanguagefor addressingnodesetsin XML documents;we
assumethat the readeris familiar with XPath. It providesthe basefor several languages
in theXML world, e.g.,thequerylanguageXQuery, andfor XLink. ThecoreXML/XPath
conceptalreadyprovidesunidirectionalintra-documentreferencesby ID/IDREF attributes.

Example1 Considerthequery“search all names(abbreviations)of organizationssuch
that theheadquartercity of theorganizationis alsothecapitalof oneof its membercoun-
tries”.

Thequeryis expressedin XPath as

//organization[@headq � city = members/@country � country/@capital � city]/@abbrev .

XML datais not requiredto be self-containedon an individual server, but may include
links to XML dataon other servers. With XLink, the targetsof the links are given in
XPath-like syntaxwithin theXML data.WhenqueryingsuchdistributedXML data,the
query languagemustsupportfollowing the links, and it mustbe clearwhat the logical
schemaof theaccessibledataasawholeis. Thisaspect,i.e.,extractingaqueryexpression
from theintermediateanswerthatmustbeevaluatedto continuethequeryevaluation,did
not occurbeforein databases:SQL databasesdonot containqueriesin their datafields.

�
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� !ELEMENT mondial (country+, organization+, . . . ) �� !ELEMENT country (name, population, city+, . . . ) �
� !ATTLIST country car code ID #REQUIRED

area CDATA #IMPLIED

capital IDREFS #REQUIRED �
� !ELEMENT name (#PCDATA) �� !ELEMENT population (#PCDATA) �� !ATTLIST population year CDATA #IMPLIED �
� !ELEMENT city (name, population*) �

� !ATTLIST city id ID #REQUIRED �
� !ELEMENT organization (name, members*) �� !ATTLIST organization abbrev ID #REQUIRED

headq IDREF #IMPLIED �
� !ELEMENT members EMPTY �� !ATTLIST members type CDATA #REQUIRED

country IDREFS #REQUIRED �

� mondial �
� country car code= “B” area=“30510”

capital= “cty-B-Brussels” �
� name � Belgium � /name �� population � 10170241 � /population �
� city id= “cty-B-Brussels” �

� name � Brussels � /name �� population year=“95” � 951580 � /population �� /city �� city id=“cty-B-Antwerp” �� name � Antwerp � /name �� population year=“95” � 459072 � /population �� /city �
:� /country �

:
� organization abbrev=“EU” headq= “cty-Brussels” �

� name � European Union � /name �� members type=“member”

country=“F E A D I B L . . . ”/ �� /organization �
:� /mondial �

Figure1: Excerptof theMONDIAL XML database[May01b]

2 Link ed XML Documents

XPointerandXLink specifyhow toexpressinter-documentlinks in XML. XPointer[XPt00]
is a specializedextensionof XPath for selectingpartsof XML documents– which are
not necessarilysetsof nodes. The XPointer conceptcombinesthe URL documentad-
dressingmechanismwith anextensionof theXPathmechanismfor addressingfragments
of the document. XPointer “hyperlink” addressesareof the form url#ext-xpath-expr .
For this work, we restrictourselvesto standardXPath expressionsaspointers,i.e., our
XPointersare of the form url#xpath-expr . E.g., the following XPointer addressesthe
countryelementthathasa car codeattributewith value“B” in thedocumentwith theurl
www.ourserver.de/Mondial/mondial.xm l :

www.ourserver.de/Mondial/mondial.xml#descendant::country[@car code=“B”]

The XML linking semanticsis specifiedin the XML Linking Language (XLink) [XLi00]
by providing specialtagsin thexlink: namespacethattell anapplicationthatanelementis
equippedwith link semantics.Arbitrary elementscanbedeclaredto have link semantics
by equippingthemwith anxlink:type attributeandsuitableadditionalattributesandsubele-
mentsfrom the xlink: namespace.Thexlink:type attribute selectsbetweenbasictypesof
links: simplelinks extendthe semanticsknown from � A href=“...” � . Their xlink:href at-
tributeselectsa targetof theindividual link instance,allowing for addressingnodesinside
thetargetdocumentby anXPointer. Extendedlinksallow for groupingof targets,andalso
for specifyingrelationshipsbetweensuchtargets.Sofar, XLink providesjust a syntactic
representationof references.



Theadditionalxlink: attributesxlink:actuate andxlink:show specifythebehaviorof a link,
i.e., its activating event andthe triggeredaction. This behavior is tailoredto the useof
links whenbrowsing, it doesnotcover therequirementsof queryingXML instances.

XLink doesnot provide any informationaboutthedatamodelor how queriesarestated:
thereis not yetanofficial proposal(i) how to addlink semanticsto theactualdatamodel,
e.g.,the DOM or the XML QueryDataModel [XMQ01a], and(ii) how to handlelinks
in queriesandapplications(which in part dependson the datamodel,but orthogonally,
evaluationstrategieshave to be defined). In this paper, we focuson the data modeling
aspect– which is thenthe basefor formulatingqueries. We investigatedthe evaluation
aspectsof distributedqueriesin [May02b].

Example2 In thefollowing, weillustratetheuseof thedifferenttypesof links by a “dis-
tributed” versionof MONDIAL where all countries,all cities of a country, all organiza-
tions,andall membershipsarestoredin separatefiles.

� countries.xml(all countries)
� cities-car-code.xml (the cities for

each country)
� organizations.xml (all organiza-

tions)
� memberships.xml(relates countries

andorganizations)

members

orgs countries

cty-B cty-D

member-of is-member

headq

capital

has-city

neighbor

Example3 (Cities) The cities-country.xml documentsare very simple. Note that cities
evendo not havean ID; weassumethat their nameinsidea countryis unique. Below, the
DTD andan excerptof cities-B.xml is given:

� !ELEMENT cities (city+) �� !ELEMENT city (name, population*) �
� !ELEMENT name (#PCDATA) �� !ELEMENT population (#PCDATA) �� !ATTLIST population year CDATA #IMPLIED �

� cities �� city � � name � Brussels � /name �� population year=“95” � 951580 � /population �� /city �� city � � name � Antwerp � /name �� population year=“95” � 459072 � /population �� /city �
:� /cities �

SimpleLinks. A simplelink is similar to theHTML � A href=“...” � construct.It contains
only a singlepointer, but notethatthispointercanaddressoneor moreelements.

Example4 (Countries and Cities) Thecountrydatais storedin countries.xml. A country
hasa capital andseveral cities. Thecapital is referencedby a simplelink. Thecitiesare
alsoreferencedbya simplelink thataddressesa setof nodes.

� !ELEMENT countries (country+) �
� !ELEMENT country (. . . , capital, cities, . . . ) �



� !ATTLIST country car code ID #REQUIRED �
� !ELEMENT capital EMPTY �

� !ATTLIST capital xlink:type (simple
�
extended

�
locator

�
arc) #FIXED “simple”

xlink:href CDATA #REQUIRED �
� !ELEMENT cities EMPTY �

� !ATTLIST cities xlink:type (simple
�
extended

�
locator

�
arc) #FIXED “simple”

xlink:href CDATA #REQUIRED �
� countries �

� country car code=“B” � � name � Belgium � /name �
� capital href=“file:cities-B.xml#//city[name=’Brussels’]”/ �
� cities href=“file:cities-B.xml#//city”/ �
:� /country �
:� /countries �

Example5 (Headquartersof Organizations) Thefileorganizations.xml in thedistributed
versiondoesnotcontaininformationaboutmemberships.Thus,onlythe@headq attribute
of organizationsis replacedbya headq subelementwhich is a simplelink:

� !ELEMENT organizations (organization+) �
� !ELEMENT organization (name, headq) �

� !ATTLIST organization abbrev ID #REQUIRED �
� !ELEMENT headq EMPTY �

� !ATTLIST headq xlink:type (simple
�
extended

�
locator

�
arc) #FIXED “simple”

xlink:href CDATA #REQUIRED �
� organizations �

� organization abbrev=“EU” � � name � European Union � /name �
� headq xlink:href=“file:cities-B.xml#//city[name=’Brussels’]”/ �

� /organization �
:� /organizations �

Additionally, thereare inline extendedlinks, andout-of-line extendedlinks. The latter
allow to createreferencesnot only insidedocuments,but also to createXML instances
that consistonly of links betweenother documents(e.g., membershipsof countriesin
organizations).

3 Querying along Links

Eachlink canbeseenasa view definition– possiblyrecursively containingfurther links;
in this case,the view may be even infinite (dueto cyclic references).Whereasin SQL,
a view or a databaselink appearsasa tableor a databaseschemathateasilyfits with the
languagesyntaxandsemantics,links astreeview definitionsembeddedinto thedataitself
needsomespecialhandling.

We proposea logical datamodelwherethe link elementsareregardedto be transparent:



thelinkedXML sourcesaremappedto a logicalmodelthatconsistsof asingleXML tree.
Thislogicalmodelcanthenbeprocessedwith standardXPath,XQuery, orXSLT. This log-
ical datamodelsilently replaceslink elementsof thetypesxlink:simple andxlink:locator by
theresultsetsof theirXPointers,andelementsof thetypesxlink:extended andxlink:arc are
assignedwith a (re)structuringsemantics.Thus,the logical, transparentmodelis already
a kind of a view of the data. The view is generatedfrom the input documentsonly by
restructuringthetreeat theXLink elements.Thus,it doesnot requireany separatequery.
Figure2 illustratesthegeneralintuition of replacingreferencesby treeviews.

�

xpath-expr �

url#xpath-expr 	

�url

xpath-expr 	

(realDM)

�

xpath-expr �

(transparentDM)

Figure2: ExtendedXML DataModel with XLink Elements

Theexternal, logical schemais inducedin a well-definedway (that is describedin more
detail below) by the structureof the entry document,andby the structuresof the linked
documents.This external schemain turn inducesthe possiblequeriesagainstthe entry
datasource. Evaluationof thesequeriesmapsthembackto the underlyingdocuments,
evaluatingpartsof thequeriesagainstthelinkedsources.

Example6 (Moti vation) A simple, generictransparentmodelis obtainedby alwaysre-
placing the XLink elementsby the XML contentsthat is referencedby them(detailsare
describedin therestof thepaper).In such a model,thesamplequeryreadsas

(**) document(“memberships.xml”)//membership
[organization/headq = country/capital]/organization/@abbrev

The mappingbetweendistributed, linked XML data,and a single XML instancefinds
applicationsin bothdirections:

� mappingasetof distributed,linkeddocumentsinto asingle,logical XML instancethat
is thenqueriedin XPath,and

� a givenXML instancecanbedistributedover several instancesthatareconnectedby



XLinks without changingits logical model– i.e., all queriesyield the sameanswer
againsttheoriginal instanceasagainstthelogical modelof thedistributeddatabase.

Thereisnogenericintuitivetransparentmodel.Weproposealanguageextensionto XLink
thatusesattributes– in thesameway ase.g.xlink:show – to specifyfor eachlink element
how it shouldbemappedto a transparentmodel.

4 Transparent Links: Modeling Switches

Dependingon thelink type,therearealternativesfor mappingit to thelogical model:

SimpleLinks. For simplelinks, thelink consistsof thelink element– providinganame,
andpossiblyattributesandelementcontents– andanXPointer:

� the XLink elementitself can eitherbe (i) kept, or (ii) dropped,or (iii) droppedand
its attributesarereplicatedinto the(resulting)subelements,or (iv) transformedinto a
(reference)attribute(its attributesarereplicatedinto the(resulting)subelements).

� theresultof evaluatinganXLink elementor a referencecanbeinsertedasanelement,
or for eachelementof theresult,its attributesandcontentscanbeinsertedanexisting
“elementhull” thatis providedby thesurroundingXLink element.

Inline Extended Links. For inline extendedlinks, “the link” consistsof a grouping
structureanda sequenceof locators.Bothcanbehandledseparatelyin theaboveway.

Out-of-Line Links and Ar cs. An extended,out-of-line link elementis a collectionof
(i) locatorsand(ii) arcs.Thesurroundinglink itself canbekeptor dropped,andeither

� thelocatorelementsthemselvescanbeignoredin thetransparentmodelandthexlink:from
andxlink:to attributesof thearcsarematerializedassubelements,or

� the locatorsarekept (andhandledwith thesamealternativesassimplelinks) andthe
arcis translatedinto referenceattributesto thelocators.

� It is possibleto introducenew namesfor thexlink:from andxlink:to rolesof arcs.

4.1 Specificationin the dbxlink Namespace

We usethedbxlink:transparent attribute(denotingthedatabaseaspectof XLink) for spec-
ifying how therespective link elementsaretreatedin thelogical model(a formal charac-
terizationandfurtherexamplescanbefoundin [May02a]):

For all XLink elements:
� keep-element: the XLink elementitself is kept (without the XLink attributes),and

contentsand/orattributesareinserted.
� drop-element: theXLink elementis dropped,i.e., replacedby theresultsof evaluating

its attributesandcontents.
� keep-attributes: theXLink elementitself is dropped,thenon-XLink attributesarekept



andaddedto eachreferencedelement.

For simplelinks andlocators(i.e., thoseelementsthathaveanhref attribute):
� insert-elements insertsthewholereferencedelement(s),
� insert-contents insertsthecontentsandattributesof thereferencedelement(s)into the

surroundingelement,
� insert-nothing doesnothing: whenthe locatoris actuallyonly usedfor arcs,it should

not beconsidereditself in thetransparentmodel.
� make-attribute: the XLink elementitself is dropped,insteada referenceattribute is

addedto thesurroundingelementthatyieldsthereferencedelements(whichareadded
to thelogical instance“somewhere”).Thenon-XLink attributesof thelink elementare
addedto thereferencedelement(s).

Eacharc containsa specificationhow to handlethe from-locatorandthe to-locator: the
dbxlink:transparent attributecancontainthevalues

� keep-from, drop-from, keep-from-attributes or make-from-attribute,
� keep-to, drop-to, keep-to-attributes or make-to-attribute,
� from-elements or from-contents, to-elements or to-contents,
� optionally, dbxlink:from-role and dbxlink:to-role specify what namesare usedfor the

from andto references.

Default Values. In general,datasourcesaregivenontheWebwithoutdbxlink attributes.
For that case,we proposethe following default settingfor dbxlink:transparent thatkeeps
thenamesandpossibleadditionalattributesof thenavigationelementsandfills themwith
thecontentsof thereferencedelements..

� keep-element for simplelinks, extendedlinks, andarcs,
� insert-contents for simplelinks,
� keep-from/keep-to andfrom-contents/to-contents for arcs,
� drop-element andinsert-elements for locatorsin inline extendedlinks,
� drop-element and insert-nothing for locatorsin out-of-line extendedlinks sincethey

arejust auxiliary.

4.2 Examples

Single-Target Simple Links. If a singletargetelementis linked, it shouldofteneither
appearinsteadof thelink, or its contentsshouldbeintegratedinto thelink element.

Example7 (Headquartersof Organizations) ConsideragainExample5.

Thedefaultsettingsfor dbxlink:transparent (i.e., “keep-element insert-contents”) mapthe
contentsand attributesof the referencedcity elementinto the headq link element. The
correspondingexcerptof the logical transparent instanceof organizations.xml looks as
follows,usingthecontentsof thecity elementthat representsBrusselsin cities-B.xml:



� organizations �
� organization abbrev=“EU” � � name � European Union � /name �

� headq id=“cty-B-Brussels” �
� name � Brussels � /name �
� population year=“95” � 951580 � /population �

� /headq �
� /organization �

:� /organizations �

Thenthenameof theheadquartercity of an organizationcanbeselectedby

document(“organizations.xml”)/organization[@abbrev=“EU”]/headq/name .

Example8 (Headquartersof Organizations– Alter nativeModeling) Consideragain
Examples5 and 7. Anothermodelingalternativeis to resolvethe headq link element
into a referenceattribute. Then, the source documentlooks as follows, containingthe
dbxlink:transparent specification:

� organizations �
� organization abbrev=“EU” � � name � European Union � /name �

� headq dbxlink:transparent=“make-attribute”

href=“file:cities-B.xml#//city[name=’Brussels’]”/ �
� /organization �
:� /organizations �

Thelogical instancethenlooksasfollows(referencedelementsareadded“somewhere”):
� organizations �

� organization abbrev=“EU” headq=“localcopyofbrussels01” �
� name � European Union � /name �

� /organization �
:

� !-- here, the “imported” elements are stored -- �
� city id=“localcopyofbrussels01” � � name � Brussels � /name � . . . � /city �
:� /organizations �

Then,thequerycanbestatedin thesamewayasfor thenon-distributeddocument(Fig. 1):

document(“organizations.xml”)/organization[@abbrev=“EU”]/@headq � city/name

Example9 Similar considerationsas above for the headquartercities of organizations
hold for thecapital referencein Example4: thecapital referencecaneitherbemappedto
a subelementor to an attribute. Then,thequeriesreadas

document(“countries.xml”)/country[@car code=“B”]/capital/name or
document(“countries.xml”)/country[@car code=“B”]/@capital � city/name respectively.

Furtherexamples-includingarcs-canbefoundin [May02a]).



5 Conclusion

We havediscusseda logical modelfor linkedXML documentsthatmakesthelinks trans-
parent.Queriesarethenstatedagainstthelogicalschemawithoutbotheringtheuserabout
thedistributednatureof thedata,andhow to handlethelinks. Theintendedlogicalschema
canbespecifiedby theownerof theXML documentsbyappropriatelysettingtheattributes
for theXLink elementsin thedbxlink namespace.Mainly, weseetwo scenarioswherethe
logical modelis relevant:

� Querying:Givenautonomoussourcesthatareinterlinkedby XLink, theabovedefines
a logical modelfor statingqueryingagainstsuchsources(in general,whenno dbxlink
attributesaregiven,thedefaultsspecifythemodeling).

� Databaseredesign:GivenasingleXML instance(accordingto agiven,publicschema)
thatshouldbesplit/distributedover several instances,thereferencesbetweenits parts
areusuallyexpressedby XLink (cf. Ex.2). Theattributesin thedbxlink namespacecan
thenbeusedfor retainingtheoriginal logical modelandexternalschemawrt. theuser
– i.e.,all queriescanremainunchanged.

Recallthat thetransparentmodelis just a logical, virtual model.Thedecisionwhetherit
is materializeddependson theevaluationstrategies(see[May02b]).

Materialization. For validatingtheabovedefinitionof thetransparentmodel,anXSLT
script [Mal02] hasbeencreatedaccordingto the recursive definition for the generation
of the logical instance.Startingwith a given XML instance,it processesthe XML tree
recursively. For eachelementthatis equippedwith XLink functionality(i.e.,anxlink:type
attribute),anappropriatetemplateis appliedthat transformsthe link element.In caseof
simplelinks andlocators,thexlink:href attributeis evaluated,andtheresultlist is processed
recursively andthe result is includedinto the resultdocument.For arcs,the from and to
attributesareevaluated,thecorrespondinglocatorsareprocessed,andtheresultsareagain
includedinto the result. In caseof infinite, cyclic logical instances,the script returnsa
warningwhena link/elementpair is processedthatis alreadyonthecurrentpathandstops
therecursion.

Note that materializingthe transparentinstanceis only an intermediatestepto definea
logical instance(with a logical schema)asa basefor querying.

Query Evaluation. Basedon thepromisingresults,anextensionof the LOPiX system
[May01a] is underwork for investigatingthe handlingof links in an XPath-basedenvi-
ronment.An implementationin a standardXML databaseis planned.In thesecases,the
logical instancewill not be materialized,but the evaluationof the query is split at the
links, subqueries/viewsareevaluatedwrt. thereferenceddocuments,andtheanswersare
thenrecombined.Thereareseveral possibilities,concerningwhenandwhere the views
definedby links are evaluated,and what resultsmay be cached. Theseissuesare dis-
cussedin [May02a, May02b], alsoproposingtheuseof additionalattributesin thedbxlink
namespacefor specifyingevaluationstrategies.

RelatedWork. TheXML querylanguagesXML-QL [DFF
 99] andXQuery [XQu01]
(andrelatedapproaches)allow to express“distributed”queries(e.g.,for informationinte-



gration)asjoinsof severalqueriesto differentsources.But, althoughtheW3CXML Query
Requirements[XMQ01b] explicitly statethat “3.4.12: QueriesMUST beableto traverse
intra- andinter-documentreferences”, neitherXPathnor XQuery(andalsonot theearlier
XML-QL) supportnavigationalongXLink references.Thereis notyetany otherwork on
queryinglinkedXML instances.

XML Linking and Style [Wal01] is concernedwith styling linked XML documentsvia
XSL stylesheets.It proposesto addattributesto thexsl namespacethatdefine– refining
thebehavior specifiedby thexlink:show attribute– how thestyledresultis embeddedinto
thepresentationof thecurrentdocument.ThemaindifferencebetweenXML Linking and
Styleandourapproachis thattheformeroperateson therepresentational,browsinglevel,
whereour approachoperateson thedatamodellevel, defininga “databaseinstance”that
canthenbequeried.

Theoreticalaspectsof distributedqueryevaluationfor semistructureddataarediscussed
in [Suc02]. Thepaperdoesnot considerthedetailshow to resolve thelinks into a logical
instanceandschema,but focuseson thealgorithmsanddistributedevaluationtechniques
for queriesthatusesuchdistributeddata.

Bibliography

[DFF � 99] Alin Deutsch,Mary Fernandez,DanielaFlorescu,Alon Levy, andDan Suciu. XML-
QL: A QueryLanguagefor XML. In 8th.WWWConference. W3C,1999.World Wide
WebConsortiumTechnicalReport,www.w3.org/TR/NOTE- xml- ql .

[Mal02] Dimitrio Malheiro. Generatinga TransparentInstancefrom Linked XML Doc-
uments (XSLT script). Available at www.informatik.uni- freiburg.de/
˜may/LinXIS/ .

[May01a] WolfgangMay. LoPiX: A Systemfor XML DataIntegrationandManipulation.In Intl.
Conf. on VeryLarge DataBases(VLDB),Demonstration Track, 2001.

[May01b] Wolfgang May. The MONDIAL Database,2001. http://www.informatik.
uni- freiburg.de/˜may/Mondial/ .

[May02a] WolfgangMay. ConsiderationsonLinkedXML DocumentNetworksin theWeb. Avail-
ableatwww.informatik.uni- freiburg.de/˜may/LinXIS/ , 2002.

[May02b] WolfgangMay. QueryingLinkedXML DocumentNetworksin theWeb. In 11th.WWW
Conf., 2002.Availableathttp://www2002.org/CDROM/alternate/166/ .

[Suc02] DanSuciu. DistributedQueryEvaluationon SemistructuredData. ACM Transactions
onDatabaseSystems(TODS), 27(1):1–62,2002.

[Wal01] N. Walsh(ed.). XML Linking andStyle. W3C Note http://www.w3.org/TR/
xml- link- style , 2001.

[XLi00] XML Linking Language(XLink). http://www.w3.org/TR/xlink , 2000.
[XMQ01a] XML QueryDataModel. http://www.w3.org/TR/query- datamodel ,2001.
[XMQ01b] XML QueryRequirements.http://www.w3.org/TR/xmlquery- req , 2001.

[XPa01] XML PathLanguage(XPath)Version1.0: 1999;version2.0: 2001. http://www.
w3.org/TR/xpath20 , 2001.

[XPt00] XML PointerLanguage(XPointer).http://www.w3.org/TR/xptr , 2000.
[XQu01] XQuery:A QueryLanguagefor XML. http://www.w3.org/TR/xquery , 2001.

http://www.informatik
http://www2002.org/CDROM/alternate/166/
http://www.w3.org/TR/
http://www.w3.org/TR/xlink
http://www.w3.org/TR/query-datamodel
http://www.w3.org/TR/xmlquery-req
http://www
http://www.w3.org/TR/xptr
http://www.w3.org/TR/xquery

	page1461: 147
	page1471: 148
	page1481: 149
	page1491: 150
	page1501: 151
	page1511: 152
	page1521: 153
	page1531: 154
	page1541: 155
	page1551: 156


