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Abstract

A growing numberof text-rich XML repositories
are being madeavailable. As a result, more ef-
forts have beendeployed to provide XML full-
text searchthatcombinesqueryingstructurewith
complex conditionson text rangingfrom simple
keyword searchto sophisticatedproximity search
composedwith stemmingand thesaurus.How-
ever, oneof thekey challengesin full-text search
is to matchusers'expectationsanddeterminethe
mostrelevantanswersto a full-text query. In this
context, we proposequery personalizationas a
way to take user pro�les into accountin order
to customizequery answers basedon individual
users'needs.
We presentPIMENT, a systemthatenablesquery
personalizationby query rewriting and answer
ranking. PIMENT is composedof a pro�le repos-
itory thatstoresuserpro�les, a querycustomizer
that rewrites userqueriesbasedon userpro�les
and,a rankingmoduleto rankqueryanswers.

1 Intr oduction
A growing numberof XML repositoriessuchas the Li-
brary of Congressdocumentcollection [7], Medical data
in XML [4], andthe INEX repository[6], arebeingmade
availablefor search.SinceXML hasthe ability to repre-
sentboth structuredand unstructureddata,XML queries
can combinestructuredsearchand full-text search[1, 3,
9]. XQuery Full-Text [11] is an extensionto XPath and
XQuery that allows both novice and expert usersto ex-
pressqueriesrangingfrom simplekeyword searchto so-
phisticatedproximity searchcombinedwith, amongothers,
stemming,stopwordsandthesaurus.However, oneof the
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mostchallengingissuein XML full-text searchthesedays
is to meetuserneedsandreturnthemostrelevantanswers
usingan appropriatescoringmethod[6]. We proposeto
usepersonalizationasawayto tailor answersto XML full-
text searchqueriesto individual userneedsand develop
PIMENT, a prototypefor personalizingXQuery Full-Text
queries[11, 10] onXML corpuses.

Querypersonalizationis de�nedastheprocessof taking
auserqueryandmodifyingit usingsomeinformationabout
theuserto bettersuit theuser's intent.Differentusershave
differentpreferencesanda differentunderstandingof the
searchcorpus. Thesedifferencesin�uence the way users
interpretquery results. Therefore,userdiversity should
be taken into accountto customizequeries. In addition,
queriescanbecomplex. But moreimportantly, queriescan
be repetitive. The enforcementof userpro�les removes
the burdenfrom the userto formulatethe same(possibly
complex query)every time sheperformsa search.In prac-
tice, personalizationis usedin many applicationssuchas
telecommunications[5] to direct usercalls basedon the
context of thecaller(e.g.,location,timeof day)andin Web
searchto modify the rankingof queryanswers1 (e.g.,by
recordingtheURLs thatusersfollowed).

Querypersonalizationthroughuserpro�les hasdifferent
aspectsthatrestrictor expandits applicability. Enforcinga
userpro�le rangesfrom simply modifying the rankingof
queryanswerswhile returninga subsetof theoriginal an-
swers,to returninga totally differentsetof answers.The
simplestscenariois thecasewhereauserpro�le speci�esa
search corpuswhich will have animpacton scoringquery
answerssincescoresareusuallynormalizedoverthewhole
documentcollection [8]. In addition, a userpro�le may
also containcustomizationrules that are usedto rewrite
userqueries. A simpleexampleof a customizationrule,
implementedin popularqueryengines,is to alwaysapplya
stemmingor synonym modi�er to expandquerykeywords.
Customizationrulesbecomemoresophisticatedin thecon-
text of XML queryingsincethey couldcombineconditions
on both structureand keywords. For example, if a user
searchingXML documentsin theLibrary of Congresscol-
lection [7], is looking for all bills that discusseducation

1http://www.google.com.



matters,thenthis querycould be restrictedso that it only
searchesdocumentswritten by the Houseof Representa-
tives(becauseonly suchbills discusseducation).Another
exampleis thecasewhereauseris searchingacollectionof
documentsdescribingmoviesin http://www.imdb.com, and
thesystemenforcestheconditionthatthosemoviesshould
be playing in theaterscloseto the user's currentlocation.
This would correspondto an additionalconditionon doc-
umentstructuresincetheaterlocation is representedas a
sub-elementof movie elementsin theIMDB collection.

We proposeto demonstratePIMENT, a systemfor per-
sonalizingtext searchin XML basedon pre-speci�eduser
pro�les. Pro�les in PIMENT canbede�ned for individual
users.Userscancon�gure their pro�le andchooseto en-
force it or not during queryevaluation. Both queriesand
pro�les areexpressedin XQueryFull-Text which enables
their interoperabilityand facilitatesquery customization.
Moreover, PIMENT doesnot implementall possiblecus-
tomizationscenariosbut thefactthatpro�les areexpressed
in XQuery Full-Text, makes it extensible. To the bestof
ourknowledge,PIMENT is the�rst prototypethatprovides
theability to personalizeXML full-text searchqueries.

Section2 describesthe componentsof PIMENT. Sec-
tion 3 providesmotivatingexamples.Demonstrationsteps
aregivenin Section4.

2 SystemAr chitecture
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Figure1: Architectureof PIMENT

Figure1 depictsthearchitectureof PIMENT. At its core
is the QueryCustomizerModule, the User Pro�le Repos-
itory and the RankingModule. The User Pro�le Reposi-
tory storesuserpro�les, whereeachpro�le is (a)associated
with a domainof interestand(b) consistsof a setof cus-
tomizationrules. A customizationrule is of theform (con-
dition, action, conclusion)wherethe condition and con-
clusionpartsof therule areXQueryFull-Text expressions
andactioncanbeoneof add,remove, replace. In orderto
specifyher pro�le, a usercanselectonedomainof inter-

est,associatedwith oneor moreXML documents.With the
helpof theUserPro�le ProvisioningInterface, theusercan
manageherpro�le (e.g.,createnew rules,deleteor modify
existing rules). Throughthe query interface,the usercan
selectadomainof interestandformulateherquerieswhich
are then processedby the QueryCustomizer. This mod-
ule (i) retrieves from the userpro�le repositorythe pro-
�les (and hencethe rules) that are relevant to the query
and(ii) rewrites the queryusing the retrieved rules. The
result of this processis a customizedquery expressedin
XQuery Full-Text, andconsequentlycanbe evaluatedus-
ing any XQueryFull-Text engine2. PIMENT is built on top
of GALATEX [2], aconformantimplementationof XQuery
Full-Text3. Finally, answersare returnedsortedby their
relevanceto theuser'squeryandpro�le.
In order to re�ect the applicationof userpro�le rules to
a query, rankingquery answersmay be enforcedoutside
the XQuery Full-Text enginewhich requiresthe Ranking
Moduleof PIMENT to resortsomequery results. Pro�le
rulescanbe appliedin differentorderswhich may result
in differentcustomizedqueriesandhencedifferentquery
answersfor thesameinitial userquery. We proposeto ex-
perimentwith differentruleapplicationstrategies.

3 Moti vating Examples

In this section,we show how the applicationof userpro-
�les may alter the setof answersto a userqueryin order
to bettermeetuser'spreferences.All queriesanduserpro-
�le rules in our examplesare expressedin XQuery Full-
Text, an extensionto XQuery to supportfull-text search.
More precisely, queriesanduserpro�les areexpressedin
the XPath subsetof this language. XQuery Full-Text is
basedon TeXQuery[1] that de�nes two new XQuery ex-
pressions��
��������������������! #" and �$
&%(')�!"+*$���$ #" . It supports
all full-text searchprimitivesreferredto as �$
&%!*�, *�'-�.� ����� in
Figure2. �$
&%!*�, *�'-�.� ����� arefully composableandarebased
on theAllMatch datamodel. Due to spacelimitations,we
referthereaderto [1, 11] for moredetailson thelanguage.
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Figure2: XQueryandXQueryFull-Text Composability

We classifypro�le rulesinto genericrulesthatapplyto

2Example implementationsare Quark, XIRQL, XXL, ApproXML,
ELIXIR,PwerDB-IR,JuruXML,XSearch andTimber.

3http://www.galaxquery.org/galatex.



a query regardlessof its contentand query-speci�crules
thatapplyto aqueryif it satis�essomeconditions.We use
examplesfrom the Library of Congress[7], andfrom the
MERIMEE collection4 of descriptionsof buildings from
theFrenchMinistry of Culture.

3.1 Library of Congress

/ resolution0

/ comment0 .. humanrightsviolations.. prisons/21 comment0

/ comment0 .. violationsof humanrights.. /31 comment0

/ comment0 .. animalrights.. human.. violate.. /31 comment0

/ comment0 .. violatethehumanrights..prisons/41 comment0

/ comment0 .. Humanrights... violations /41 comment0

/41 resolution0

Figure3: A simpli�ed XML documentfrom theLoC

Generic rules: Considera novice user 5

� who is inter-
estedin USCongressresolutionsandwhosecustomization
rule speci�es that the optionsstemmingandcaseinsensi-
tiveshouldapplyto all querykeywords.Ontheotherhand,
an expertuser 5

� who knows exactly what sheis looking
for, speci�esin a rule that “without stemming”and“case
sensitive”optionsshouldalwaysapplyunlessotherwisein-
structedin thequery. Theseuserrulesareshown in Table1.

687

: ( ( 9+:<;.=�>-:<?�@A>CBED ), ?)FGF ,
( 9+:<;.=�>-:<?�@A>CBEDIHJ@ :.KLBM:<N�OPO�@Q>CRS;.?)BTN&@Q>CB<N�>CB�@ :U@ V)N ) )

6�W

: ( ( 9+:<;.=�>-:<?�@A>CBED ), ?)FGF ,
( 9+:<;.=�>-:<?�@A>CBEDIHJ@ :.KC=�X-:YBM:<N�OPO�@Q>CR�;Z?CBTNJBTN�>CBU@ :�@ V)N ) )

Table1: Rulesfor users5

� and 5

�

Considerthatthetwo userssearchresolutionson viola-
tionsof humanrightsusingthequery:

[ : //comments9+:<;.=�>-:<?�@Q>CB 'human' \]\ ' rights' \]\ 'violations'

Applying rule ^

� to _ resultsin query _

� shown in Table2.
Onecanobserve that the “with stemming”and“case in-
sensitive”optionsareaddedin the rewritten query. Sim-
ilarly, after enforcingrule ^

� of user 5

� , we obtained_

�

(alsoshown in Table2) to whichtheoptions“without stem-
ming” and “case sensitive” have beenadded. Note that
customizationrulesoverridewhatever stemmingandcase
sensitivity defaultstheunderlyingqueryenginehas.

[

7

: //comments9+:<;.=�>-:<?�@Q>CB ('human' \]\ ' rights' \]\

'violations') H`@ :.KLBM:TN)O8O�@Q>CR&;Z?CBTN&@Q>CBTN�>CBU@ :�@ V)N

[

W

: //comments9+:<;.=�>-:<?�@Q>CB ('human' \]\ ' rights' \]\

'violations') H`@ :.KC=�X-:YBM:TN�OPO�@Q>CR&;Z?CBTNJBTN�>CB�@ :U@ V)N

Table2: Rewritten queries_

� and _

� for query _ usingthe
rules ^

� and ^

� resp.

Onecanobserve that the userrule ^

� restrictsthe set
of answersthatwouldhavebeenobtainedif theinitial user
query _ wasevaluatedon thesimpli�ed documentin Fig-
ure3: the�rst andsecondcommentelementsdepictedin a
box in Figure4 arereturnedasanswersto _

� .
4http://www.culture.gouv.fr/documentation/merimee/accueil .htm.

/ resolution0

/ comment0 .. humanrightsviolations.. prisons/21 comment0

/ comment0 .. violationsof humanrights.. /31 comment0

/ comment0 .. animalrights.. human.. violate.. /31 comment0

/ comment0 .. violatethehumanrights..prisons/41 comment0

/ comment0 .. Humanrights... violations /41 comment0

/41 resolution0

Figure4: Answersto query _

�

Query-speci�c rules: Considernow anotheruser 5


 who
speci�es that whenever a searchcontainsthe terms 'hu-
man', ' rights' and' violations', the�rst two termsmustap-
pearasa phrase,stemmingshouldbe appliedto the term
'violations' which shouldappearbeforeor afterthephrase
'humanrights' with adistanceof at most2 words(without
consideringstopwords).This rule is shown in Table3.

6Sa

: ( ( 9+:<;.=�>-:<?�@A>CB 'human' \]\ ' rights' \]\ 'violations'),
b

N�cGd ?);ZN ,
( 9e:T;.=�>-:T?�@Q>CB ('humanrights' \]\

'violations' H`@ :.KLBM:TN)O8O�@Q>CR ) =

b

FGN

b

NZF

H`@ :fKC=�X-:gBM:<=�cLHh=

b

F�BhH`@ :fK�@Q>IHJ@Q>)F�=-Hji ) )

Table3: Rulefor user 5




Considerquery _#k thatrequestsUSCongressresolutions
onviolationsof humanrightsin prisons:

[)lgm //comments9e:T;f=�>-:T?�@Q>CB 'human' \]\ ' rights' \]\

'violations' \]\ 'prisons'
Applying ^


 to _
k

results in query _


 shown below
whoseanswersarerestrictedto commentelementsshown
in a box in Figure5.

[

a

: //comments9e:T;.=�>-:T?�@Q>CB ('humanrights' \]\

'violations' HJ@ :fK&Bn:TN�OPO�@Q>CR ) =

b

FGN

b

N.F

HJ@ :.KC=�X-:YBM:M=�cLHh=

b

F�B�HJ@ :.K�@Q>oH`@Q>)F�=-HpiL\]\

'prisons'

/ resolution0

/ comment0 .. humanrightsviolations..prisons/41 comment0

/ comment0 .. violationsof humanrights.. /31 comment0

/ comment0 .. animalrights.. human.. violate.. /31 comment0

/ comment0 .. violatethehumanrights.. prisons/q1 comment0

/ comment0 .. Humanrights... violations /41 comment0

/41 resolution0

Figure5: Answersto query _




3.2 Cultural example(MERIMEE)

Generic rules: Consideranarchaeologistr � who queries
the MERIMEE documentof Figure 6. r

� is interested
mainlyin buildingsthatarefoundin Alsace. r

� 'suserpro-
�le containstwo rules;onethatrequiresthatwhenevershe
asksfor descriptionsof buildings, the structuralpredicate
//building[placeName9e:T;.=�>-:T?�@Q>CB 'Alsace'] shouldbeaddedto
the query, andalsothat the searchshouldbe expandedto
thesubregionsof Alsace(e.g.Enzheim)asspeci�edby the
Getty thesaurusof geographicalnames(TGN)5; another

5http://www.getty.edu/research/conducting research/vocabularies/tgn/.



rule, thatspeci�esthatwhenevera referenceto “concrete”
is speci�ed,thisshouldbereplacedwith aconditionon the
building'speriod.Theseuserrulesareshown in Table4.

s buildingst

s buildingt

s placeNamet Enzheimsju placeNamet
s descrt .. facade.. brick .. clay .. svu descrt

s periodt renaissancespu periodt

svu buildingt

s buildingt

s placeNamet Alsacespu placeNamet
s descrt .. facade.. sculpture..concrete.. svu descrt

s periodt modern1970's with amedieval touchswu periodt

svu buildingt

s buildingt

svu buildingst

Figure6: An exampledocumentfrom MERIMEE

6Sx

: ( D , ?)FGF , (//building[placeName
9+:<;.=�>-:<?�@A>CB 'Alsace' HJ@ :.KJ:fK)N.BT?GX

b

XCBEyozo{ ]) )
6�|

: ( (descr9+:<;.=�>-:<?�@Q>CB 'concrete'), b

N)cGd ?�;.N ,
(period 9e:T;.=�>-:T?�@Q>CB 'modern') )

Table4: Userpro�le for archeologistr �

Assumethatuser r

� asksthequery
[ : //building[descr 9+:<;.=�>-:<?�@A>CB 'concrete']

Giventheuserpro�le shown in Table4, _ is rewritten to _
k

given in Table5. The answerto _
k is the secondbuilding

elementof thedocumentshown in Figure6.
[)l : //building[placeName9+:<;.=�>-:<?�@Q>CB 'Alsace'

H`@ :fK`:.K)N.BT?GX

b

XCBhyIzo{ and
period 9+:<;.=�>-:<?�@A>CB 'modern']

Table5: Rewrittenquery _
k

Query-speci�c rules: Consideranotherarchaeologistwho
is alsointerestedin buildingsfoundin Alsace:

[ : //building[placeName9e:T;.=�>-:T?�@Q>CB 'Alsace']

Herpro�le speci�esthatfor suchaquery, thesearchshould
be(i) expandedto all theregionsof Alsace,(ii) restrictedto
thebuildings thatwerebuilt during therenaissanceperiod
(i.e. the predicate//building[period 9+:T;f=�>-:T?�@Q>CB ' renaissance']
shouldbe addedin the query),and(iii) the descriptionof
the building mustcontaininformationon its facadeanda
referenceto somematerial. This rule is illustratedin Ta-
ble6 (wheretheterm'materialshierarchy'is theroot term
of the materialshierarchy of the Art & Architecture The-
saurus6).

Query _ is thus rewritten to query _
k which is similar

to theconclusionof theuserrule ^~} . Theresultfor query
_ containsthe secondbuilding elementof the document
in Figure 6 whereas,the result for query _

k
containsthe

�r st building element.Onecanobservehow a very simple
querycanbe rewritten very easilyto a morecomplex one
by usingtheuserpro�le rules.

6http://www.getty.edu/research/conducting research/vocabularies/aat/.

6S•

: ( (//building[placeName9+:<;.=�>-:<?�@Q>CB 'Alsace']), b

N�cGd ?);ZN ,
(//building[placeName

9+:<;.=�>-:<?�@Q>CB 'Alsace' HJ@ :.K`:.K)NfBT?#X

b

XCBhyozo{

and
period 9e:T;.=�>-:T?�@Q>CB ' renaissance'
and
descr9+:<;.=�>-:<?�@Q>CB 'f acade'

\]\ ('materialshierarchy' H`@ :fKJ:.K)N.B<?#X

b

XCBh€h€•y )]))

Table6: Userrule ^ }

4 DemonstrationOverview
Aids to Query Formulation: Userscanselectvariousdoc-
umentsfrom the LoC, andMERIMEE collectionsamong
others.
Aids to Pro�le Provisioning: An interfaceis providedto
createandupdateuserpro�les. PIMENT validatesuserpro-
�les by checkingcon�icts betweentherulesit contains.
Query Customization: We provide the ability to experi-
mentwith differentpro�le applicationstrategies(e.g.,ap-
ply addrules,thenremoverulesand�nally , replaceones).
Answer Explanation: We show how modifying pro�les
maychangethesetof returnedanswers,their numberand
their ranking.
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