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Abstract

The information overload on the Web has createda
great needfor efficient filtering mechanisms. Many sites
(e.g., CNN and Quicken) addressthis problemby allow-
ing a user to createpersonalizedpagesthat containonly
information that is of interest to the user. We proposea
new approach for personalizationthat improveson exist-
ing servicesin threesignificantways: theusercancreate
personalizedpageswith information from any site (with-
out being restricted to sites that offer personalization);
personalizedpagesmaycontaininformationfrommultiple
Websites(e.g., a usercancreatea personalizedpage that
containsnot only news categoriesfrom her favorite news
sources,but alsoinformationaboutthepricesof all stocks
whosenamesappearin theheadlinesof selectednews,and
weatherinformationfor a particular city); andusers have
more privacysincethey are not requiredto signup for the
service. In order to build a personalizationservicethat
is general and easyto maintain,we make useof site de-
scriptionsthat facilitate accessto the data stored in and
generatedby Websites.Sitedescriptionsencodeinforma-
tion aboutthecontents,structure, andservicesofferedbya
Website, andthey canbecreatedsemi-automatically.

1. Introduction
The information overloadthat we facetoday on the

Webhascreateda greatneedfor efficient filtering mecha-
nismsthatgivebetterandfasteraccessto data.Somesites
(e.g., CNN andQuicken) addressthis problemby allow-
ing a userto createpersonalizedpagesthat containonly
informationthat is of interestto theuser. Othersitessend
notificationswhenthe underlyingdatachangesandsome
conditionis met. However, thereareproblemswith these
approachesto personalization:1) personalizationis limited
to theinformationaccessiblefrom a singlesite;2) person-
alizationfeaturesarenot offeredby all the Web sitesthat
might be of interestto a user;3) sincesitesthat provide
personalizationrequireusersto sign up, thereareprivacy
issuesinvolved— theuserneedsto divulgepersonalinfor-

mationwhensigningup,andthesitescantracktheinterests
of theuser.

In this paperwe proposea new approachto person-
alization that allows a user to createpersonalizedpages
thatcontaininformationfrom anyWeb site. Theuserhas
full control over which information is retrieved, and thus
sheneednot sign-upfor any specialservice. In addition,
personalizedpagesmayincludeinformationfrom multiple
sites(e.g., one’sfavoritenewscategoriesfromherpreferred
newssource,weatherinformationfor hercity, andthetraf-
fic report for her afternooncommute). This servicecan
alsobe extendedto customizechangenotificationsbased
on conditionsthatmayspanmultiple sites.

Our personalizationsystem,MyOwnWeb, viewsa per-
sonalizedpageasasetof logicalqueriesagainstWebsites,
andthe usercanspecify the conditionsunderwhich each
queryneedsto bere-executedandthepagerefreshed.Each
logicalqueryis translatedinto aqueryto aspecificWebsite
by translatinglogical attributesof thepersonalizedsystem
into the actualattributesof a specificWeb site. Suchan
approachenablesuserto getinformationfrom severalWeb
siteswithout requiringthe userto know specificaddress-
ableattributesthatthesitemayhave.

Since Web languagessuch as W3QL [11], We-
bOQL [14], andWebL [9] provide mechanismsfor query-
ing theWeb,a limited versionof thisservicecouldbebuilt
using theselanguages— eitherallowing usersto write a
setof queries,or by providing a setof pre-definedqueries
for a userto choosefrom. Neitheralternative is satisfac-
tory: whereasthe latter is too restrictive (and sinceWeb
siteschangeconstantly, significanteffort maybe required
to maintainsuchqueries),the former is likely not to be
widely acceptableastheselanguagescanbe too complex
for anaverageWebuser.

MyOwnWebusessitedescriptionsasasimpleandsuc-
cinct way to representthestructureandcontentsof a Web
site.Thesesitedescriptionsareanextensionof thenaviga-
tion mapsdescribedin [5], andthusthey canbegenerated
semi-automatically. In addition users(or map builders)
arenot requiredto know specificsof the languagethat is



usedfor sitedescriptionspecification.Givena setof such
descriptions,� a naive Web usercancreatequeriesby sim-
ply selectingfrom sitedescriptionsthecontentsof interest
without having to specifyhow they shouldberetrieved. A
pointandclick user-interfaceis providedthatletsusersse-
lect attributesof interestfrom sourcepages,andprompts
the userfor requiredinput values. In the absenceof the
descriptionfor a site, our service provides SmartBook-
marks [2], a mechanismthat transparentlyrecordsa se-
quenceof browsingactionsthatcanbesavedandreplayed
later.

The restof thepaperis organizedasfollows. In Sec-
tion 2 we describehow sitedescriptionsareusedto model
Websites,andhow they canbeusedto build personalized
pages. An overview of the MyOwnWeb personalization
systemis given in Section3. Relatedwork andconclud-
ing remarksarepresentedin Sections4 and5.

2. Modeling Web Sources
Several datamodelsto representthe Web have been

proposedin the literature(e.g., [4, 10, 5]). Site descrip-
tionsbasedon thesedatamodelsprovide a uniform repre-
sentationof sitesthat is similar to a schemain traditional
databases,andthussimplify queryingof describedsources.
They arealsofocused,andneedonly reflecta setof pages
thatcontainrelevant informationandservices.Sincethese
modelscontainnot only informationaboutthecontentsof
pages,but alsoinformationrequiredto navigatethrougha
setof pages,they canbe usedfor handlingdataretrieval
andextractionin our personalizationservice.

The site descriptionsusedin our personalizationser-
vice arean extensionof the navigationmapsdescribedin
[5]. A navigation mapis a collectionof Web objectsthat
representthe portion of a Web site that is of interestto
themapbuilder. It canberepresentedby a directedgraph
whosenodescorrespondto Web pages, and an edgebe-
tweennodescorrespondsto the action that took the user
from onepageto another(seeFigure3). Therearemany
advantagesof usingthismodelin apersonalizationservice:
(1) theusercanbepresentedwith avisualrepresentationof
thesiteandits contents,andoncethe desiredinformation
is selected,theactualnavigationprocessto retrieve these-
lectedpagescanbegeneratedautomatically;(2) sincethese
mapscanbecreatedsemi-automatically(by example),one
canpotentiallycreatedescriptionsfor manyWebsites,and
whenthe underlyingsitechanges,the descriptionscanbe
easilyupdated.

As depictedin Figure1 (modifiedfrom [5]), site de-
scriptionsarecomposedof commonWebobjects.For ex-
ample,the ����� �
	���� objecthasaurl, contents,andasetof
actions;the 	
��
������ objectcorrespondseitherto a form or
to alink. In general,thereis norestrictiononwhatcancon-
stitutean action. A setof actionscanbe furtherextended
with legitimateactionsthateachsourcepagemayoffer. An
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Figure 1. Data Model for Navigation Maps

actionhasa source(theWebpagewhereit appears),a set
of possibletargets(the Web pagesit can lead to), and a
methodto executethe action(for example,follow link or
fill form). Figure4 shows aninstanceof a navigationmap
for www.quicken.com.

Even thoughnavigation mapsprovide a goodframe-
work for retrieving Web pages,issuesrelatedto dataex-
tractionarenotdiscussedin [5]. In whatfollows,wedetail
ourextensionsto handledataextraction.

Data Extraction In orderto provide filtering in our per-
sonalizationservice,retrieved Web pagesarefurther pro-
cessedand attributes of interest extracted. For exam-
ple, if one is interestedin the prices of a set of stocks,
he/sheshouldbe ableto selectfrom the pagereturnedby
quicken.com just the table with the prices (and omit
all adsandotherinformationthatis returnedtogetherwith
thetable).Sometimesthough,fine-graineddataextraction
may be required. For example,the usermay want to see
only theBid andAsk pricesfor a stock,andomit all the
otherinformation. Suchan extractioncanbe doneby se-
lectingattributesof interestfrom thesourcepagesusinga
point-and-click interface.

As is thecasefor dataretrieval, dataextractionshould
beeasyto specify(sothatit is feasibleto coverasignificant
numberof pages)andit shouldberobust,that is, it should
notbreak(easily)whenchangesoccurto Webpages.There
is a vastliteratureanda numberof systemshavebeenpro-
posedfor performingdataextractionon structuredandun-
structuredtext (seee.g., [1, 3, 17]). Here,we restrictour
discussionto dataextractionfrom Web pagesthat contain
somestructure.We alsoassumethatWebpagesareeither
compliantwith the HTML 4.0 specification,or arewell-
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formedXML. `
V
a

ariousformalismshavebeenproposedtospecifydata
extractionfunctions.Some(e.g., [17]) arebasedon exten-
sionsto thetheDocumentObjectModel(DOM) [6], which
is an API for accessingelementsin a page. The useof
DOM API (or its extensions)hasseveredrawbacks.Since
elementsareaccessedby theirabsolutepositionin thepage
structure,thespecificationis notrobust,andminorchanges
to thepagestructurecancausesuchspecificationto break,
or referenceelementsdifferentfrom theintendedones.

Insteadof inventinga new formalismfor dataextrac-
tion, we usethe XPointer language[12]. Our motivation
for choosingthis languageis the following. XPointeris a
pathexpressionlanguagedesignedfor referencingobjects
within Web pages.Sinceit hasbeendesignedfor HTML
andXML pages,it allowsmoresophisticatedqueriesto be
asked thanpermitted,for example,by WebL [9]. More-
over, it is also possibleto createXPointersthat can be
testedfor whetherthey identify thesameobjectwhenfol-
lowed,asthey did whenthey werecreated.Thusit is easy
to checkwhenan XPointerbreaks,asa resultof changes
in the pagestructure. Finally, XPointer is currently be-
ing reviewed aspossiblestandardfor referencingobjects
in Web pages. Acceptanceof this languageimplies that
we canride thetechnologycurve (with regardsto parsers,
tools, etc.) for free. XPointer expressionscan be semi-
automaticallygeneratedvia apoint-and-clickinterfacein a
spirit similar to thatin W4F [17].

Extensions to Navigation Maps We extendthenaviga-
tion mapsof [5] with two new objects: input attributes
( �8�b�bcd
 	e
b
gf ) andoutputattributes( ��cb
g�bcd
 	e
b
gf ) — see
Figures1 and2. In our sitedescriptions,eachform object
hasa setof input attributes,their correspondingtypesand
informationaboutwhethertheattributeis multi-valued.

EachWebpageobjecthasasetof outputattributesthat
canbeextractedfrom thatpageh . Associatedwith eachat-
tribute, is anXPointerspecificationof how theattribute is
extractedfrom the page. Note that it is importantto con-
sidercomplex attributes.For example,considera Website
that offers a form interfaceto retrieve a list of advertised
usedcars.Eachitemin thisresultinglist containstheprice,
year, anddealerinformationfor a car. In orderto extract
this information,it is necessaryto know theexactstructure
of thelist of tuplesreturned.

Beforepresentingthemodelfor attributes,wefirst dis-
cussthedifferentformsof attributesthatwe consider. We
assumethat input attributescan only be scalar(atomic),
whereasoutputattributescanhave complex types. More-
over, the typeof attributesis alwaysknown (e.g.,whether
an input attribute is string, char, integer, float

i
It is worth pointingout thateventhoughmany existing pagesareill-

formed,toolsareavailable(e.g., Tidy [16]) to fix suchpages.j
NotethatsomeWebpageshave noextractableattributes.
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]"#.KO��/'#� �+,�,#!kW W=.K*#��%�, �+,#,�!=��+,#,�! N�)+!�O */��O/��$2"�,#!/.�*����.K*/ �.K*���$A$J� !/��*���� _/�#'�%/��M:��.K*� _/�#'�%/�+GG_��#'+%/� �+,#,�!kW WH.K*#�#%�, �+,#,�!=���.K*/ �.K*���$A$J� ��,#,#! N�)�!�O */�+O/��M@!���*/��� _���'�%/��Ml��.�*� _���'�%/�+GG )�%�,#�#%�, �+,�,#!=�'#)�(#�+,/.�)�*4$Pm+�/)�.K*�,��+! !���NG �+,�)+O�.#( �+,�,#!kW W4)�%�,#�#%�, �+,�,#!=�,�[+����$B1/(KZ/�+!HMK"�,#!/.K*/�4M�.K*�,/�����+!=M@N/'#)#�+,=M: ��+,���3G!���(#)+!� �+,�,#!kW W4)�%�,#�#%�, �+,�,#!=�N/.���'� �"#$0$n)+%�,��#%�, �+,#,#!G '�.#"+, �+,#,#!kW W=)�%�,��#%�, �+,#,�!=�.�,��+O�$-)�%�,#�#%�, �+,�,#!G

Figure 2. Attrib ute Specification in Site De-
scriptions

etc.). Input attributescaneitherbesingle-valuedor multi-
valued.For example,anautoclassifiedsWebsitemayal-
low multiplecarmodelsto bespecifiedin aquery. Multiple
valuesspecifiedfor an attribute areassumedto returnthe
union of the resultsobtainedby specifyingeachof those
valuesseparately.

The completeattribute specificationis presentedin
Figure 2. The input attributesare definedby their type
(we only allow atomic input attributes), and a boolean
flag specifying whetherthey are single or multi-valued.
The specificationalso maintainsa binding betweentheir
range value (thevaluevisible to theuserwhile brows-
ing), and their bind value (the internal valueactually
submitted to the Web site). The form name used by
the attribute is also stored(simple attr). In certain
cases(e.g., www.newsday.com), someattributeshave
a different form name for each distinct attribute value
(value attr).

Outputattributesaredescribedby their type, andan
XPointerexpression.Eachexpressionhasa locatorsource
which denotesthe startingpoint of the treetraversal. For
complex attributes(list or structures),thestartingposition
of the entireattribute itself is identified(e.g., the starting
positionof arecord)andusedastheimplied locatorsource
for the sub-attributes. For list attributes, the span con-
struct[12] allowsspecificationof thestartingpointof each
item in thelist.

Optimizing Site Descriptions Web siteshave beende-
signedfor humanuse,anda lot of emphasisis placedon
visualpresentationandeaseof useratherthanrapidaccess
to the underlyinginformation. As a result, a usermight
needto traversemultiple links andfill out variousformsin
orderto get to the informationhe/sheneeds,even though
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theremightbea singlecgi-scriptmanagingmostof thein-
teraction.o For example,we examinedten Web sitesthat
provide informationaboutcars.All thesitesrequiremulti-
ple interactions(to specifythefiltering criteriasuchasthe
makeandmodelof thecar, pricerangeetc.)to getto thede-
siredinformation. However, in nineout of thosetensites,
thereis a singlecgi-scriptthatcouldbecalledby specify-
ing all the filtering criteria asparametersto the script, re-
sulting in thesameinformationbeingretrieved. Sincethe
actualinformation(e.g., classifiedads)is usuallystoredin
adatabase,it is quitenaturalto haveasinglecgi-scriptthat
accessesthedatabaseusingvariousfiltering criteria.

Recall that site descriptionsarecreatedinteractively,
thus the navigation processesderived from them mimic
userbehavior. Even if there is a single underlyingcgi-
script,thederivedprocessrequiresmultiple links to befol-
lowedandmultiple formsto befilled out. In mostcases(as
illustratedabove), themapscanbe flattenedsothata sin-
gle request-responseinteractionis required.Not only does
this result in betterperformance,it also increasesrobust-
nesssincechangesto the intermediatelinks/formsdo not
affect thedataextractionprocess.

Another reasonfor flatteningthe navigation mapsis
that following multiple links/forms is sometimesdifficult
in the presenceof client-sidemapsor dynamic content
(Javascript, ActiveX controls, plugins, etc.), as that re-
quiresthe personalizationclient to have a very tight inte-
grationwith the Web browser. Moreover, generatingthe
navigation map becomesmore complex sinceadditional
actiontypes(ratherthansimply following links or filling
forms)arerequired.In theextremecase,it might benec-
essaryto capturetheexactmouseclicks madeby theuser.
Sinceaflattenedmapmakesuseof only thestandardHTTP
protocolto interactwith a Website,it enablesthecreation
of lightweightWeb clients. Note that in somecases,mul-
tiple interactionsmight still berequired.For example,the
first accessmight generatea useridthat is usedin the re-
mainderof theinteraction.However, this doesnot prevent
therestof thenavigationmapto beflattenedout.

Flatteningnavigationmapsis madedifficult by thefact
that the Web server could be maintaining(and updating)
someserver stateduring the entire interaction. However,
for siteswhereserver stateis not maintained,or it is not
essentialfor the interaction,the correspondingnavigation
map can be flattenedif all final GET/POSTrequestsre-
fer to thesamecgi-script.A reasonableheuristicto flatten
navigationmapsis asfollows.
p For eachsetof input attributes,choosevaluesfor these
attributesthatfall into theirrange(if asetof possiblevalues
for anattributeisknown,thenoneof thosevaluesshouldbe
picked). Thenavigationmapis thentraversedusingthose
values.
p If the final GET/POSTmethodcontainsthe attribute as-

signment q�r�sSteuwvyx{z�sStguwv}| , where r�sStguwv is the at-
tributeform name,and z�sStguwv is thebindingvaluefor the
chosenrangevalue, then the navigation mapcanbe col-
lapsed.

3. Creating Personalized Pages
In what follows we describein detail MyOwnWeb, a

site independentpersonalizationservicethat allows users
to combineinformationfrom multipleWebsites,aswell as
customizechangenotifications.
The basic idea The basic idea of MyOwnWeb is very
simple: a personalizedpageis viewed as a set of Web
queries.Queriescanbeassimpleasa URL, which returns
the Web pagecorrespondingto the URL, or they can be
complex as“find thepricesof all stocksfrom theQuicken
Websitethatarealsolistedon CNN headlines”,which re-
quiresinformationfrom multiple sitesto beextractedand
combined.
The system A straightforwardimplementationof a gen-
eralpersonalizationsystemcanuseexistingWebquerylan-
guages— aninterfacecanbeprovidedfor usersto input a
setof queries.However, reportedexperiments[13] suggest
that navigation languagesarehardto master. Anotheral-
ternative would be to let userschoosefrom a setof fixed
queries(written by an expert), but this is too restrictive
andbesides,sinceWeb siteschangeconstantly, maintain-
ing suchqueriescanbeanarduoustask.

quicken.com/investment/quotes

quicken.com

symbol=?

p2

p1

f1

Figure 3. Simplified Graph of Navigation Map
for www.quicken.com

MyOwnWeb usessite descriptionsto guide the user
in choosingthe contentsto be includedin a personalized
page.As describedin Section2, sitedescriptionsencode,
in asuccinctway, informationaboutthecontents,structure,
andservicesofferedby asite.Figure3 showsa(simplified)
graphof thenavigationmapof www.quicken.com, and
Figure4 its correspondingsite description.Using the de-
scriptionin Figure4, oneis allowed to enteroneor more
stocksymbolsto retrievea tablewith thestockprices.

In order to build a personalizedpage,a user is pre-
sentedwith descriptionsof Web sites (seeSection2 for
details),andmay selectthe nodes(correspondingto Web
pages)thatcontaininformationrelevantto him/her, provide
bindings for the queryableattributes, and selectspecific
outputattributesto bedisplayed.~ Alternatively, a graphi-�

More complex queries that combine information from multiple
sourcesarealsopossible(e.g., joins betweentwo sources).
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Figure 4. Web Objects for Quic ken Site

Figure 5. Personalization Setup

Figure 6. Personaliz ed Page
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caluserinterfacecanbegeneratedfrom thesitedescription
— see� Figure5 for anexample.

One important characteristicof Web information is
that it may changefrequently. News sitessuchas CNN
may be updatedevery hour, financialsitesusuallyupdate
stockpricesevery 20 minutes,weatherupdatescomeev-
ery 3 hours,onlineclassifiedadschangedaily, andsoon.
In orderto accommodatethis feature,oursystemletsusers
specifyfor eachquerytherefreshinterval, andin casethat
is not provided, the default is set to whatever smallerre-
freshfrequency appearsin thesetof pagesthatcontribute
to thequery.

An advantageof MyOwnWeb is that unlike existing
personalizationservices,it doesnot requirea userto sign
up or provide any personalinformation. As a result, it
is harderfor Web sitesto track the user’s usagepatterns.
Notethatthereareanonymizationservicesavailableonthe
Web[8] thatprotectusers’privacy, however, usersarestill
requiredto go throughthesign-upprocessfor thevarious
Websites.

Onemightarguethattheuseof sitedescriptionscanbe
restrictive,sincetheuseris limited to thedescriptionspro-
videdby theservice.Indeed,we do not expectanaverage
Webuserto createsuchdescriptions,sinceeventhoughit
is asimpleprocess,it doesrequiresomeexpertise.And al-
thoughsitedescriptionscanbecreatedsemi-automatically
by example,it is not feasibleto cover the whole Web. In
thecasea descriptionis not availablefor a siteor service,
a usercanstill includeinformationfrom thatsite in a per-
sonalizedpageby simply bookmarkingthe desiredpage,
usinga mechanismwe call smartbookmarking[2]. Cur-
rently, bookmarkingdynamicallygeneratedpagesis not
alwaysfeasible.For example,if thepagehasbeengener-
atedby a POSTrequest,referencingthe pageagain(after
the pagehasexpired from the cache)will resultin a logi-
cal or server error. Moreover, certainsitesmaintaininfor-
mationaboutthecurrentsessionvia dynamicallyassigned
session-ids.In that case,all the pagesaccessed(even via
the GET request)will have differentURLs if they areac-
cessedat differenttimes. In mostcases,suchsession-ids
arenot essential,in thesensethatremoving themfrom the
URL still givesthecorrectpage.However in othercircum-
stances,not specifyingthem,or usinganoldersession-id,
resultsin an error. Smartbookmarkingcircumventsthese
problemsby providing a record/replayfacility that trans-
parentlytracksthe user’s actions,andsavesthe sequence
of actionsto bereplayedlater.

Implementation issues We now provide an illustrative
exampleof a possiblearchitecturefor MyOwnWeb in the
context of a userbrowsingon thewebwith a Java-capable
browser� .
�
Variationsof thisarchitecturearepossible,for example,for thin Web

clientssuchasPalmPilot,Internetreadyphonesetc.

Weassumethatthereis aWebsitethatactsasarepos-
itory of site descriptions. When a uservisits that site, a
signedappletis loadedinto his browser, that lists the site
descriptionsavailablein therepositoryorganizedhierarchi-
cally accordingto someontologychosenby therepository
designer. The usercan chooseone or more descriptions
from that list, entera URL for a static page,or createa
smartbookmark. Whena userchoosesa descriptionand
thedesiredoutputattributes,sheis presentedwith a setof
inputattributesthatneedto bespecifiedin orderto execute
the queryagainstthe underlyingsite. For simplicity, we
assumethat personalizationqueriesareagainstindividual
sites. Queriesspanningmultiple sitescan be built using
a variationof query-by-example,which we term web-by-
example.

On specifying the parametersfor eachquery, along
with a refreshfrequency, the appletcreatesa connection
with the browser, throughwhich it is able to modify the
contentsof the pagedisplayedin the browser. The applet
thengeneratesa frameset,with eachframe in the frame-
setcorrespondingto a personalizationqueryspecifiedby
the user. The URL specifiedfor eachframecontainsthe
completedescriptionof thecorrespondingquery.

Whenthe framesetis initially created,theURL spec-
ified by eachframegeneratesa requestto theapplet. The
appletreformulatesthe requestinto oneor morerequests
to the correspondingtarget site, basedon its site descrip-
tion. Once a requestedpageis retrieved by the applet,
post-processingof thepageis performedto extractthede-
siredinformation.Beforesendinga responsebackto each
frame, the appletaddsan HTTP META tag to the docu-
mentwith theappropriatefrequency at which thethepage
shouldberefreshed.An exampleof a personalizedpageis
givenin Figure6.

Note that variationsof this architecturearepossible.
Even thougha small lightweight appletthat doesnot al-
low any query reformulationis sufficient in many situa-
tions,in general,queryreformulationandoptimizationca-
pabilities are necessary. Adding this functionality to the
appletcanconsiderablyincreaseits size,makingit imprac-
tical be loadedevery time a userwantsto changehis per-
sonalizationsettings.An alternativearchitecturecanmake
useof a Java-basedproxy, which theend-userwould have
installedlocally, to performqueryformulationanddataex-
traction. Theappletdescribedabove would simply gener-
ate the frameset,with the URLs in eachframe referenc-
ing a specialserver address.Theproxy, uponreceiving an
HTTP requestcontainingthatserveraddress,performsthe
queryreformulationalongwith thedataaccessandextrac-
tion, andreturnsthecontentsto thebrowser.

It is worth pointingout thatMyOwnWebcanbeeasily
extendedto provide changenotificationsto theunderlying
information. This canbe achieved by simply comparing
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the resultsof a queryagainstthe resultspreviously saved
for that� query. Also note that the ability to performdata
extractionallowsusto specifycomplex notificationcondi-
tions. For example,the usercould specify that the frame
containinghis portfolio shouldonly berefreshedif a spe-
cific stockpriceincreasedby 10%(or thatanemailshould
besentto thateffect).

4. Related Work
Languagessuchas WebL [9], W3QL [11] and We-

bOQL [14] have beenproposedfor retrieving datafrom
Websources.Userscanwrite programsin theselanguages
to accessWeb sites and extract their contents. In con-
trast,our site descriptionsarecreatedsemi-automatically
andusersarenot requiredto know specificsof a language.
As abyproduct,ourwrappersareeasierto createandmain-
tain.

W4F[17] providesa human-assistedinterfacefor cre-
ating wrappers.Sinceit usesextensionsto the Document
ObjectModel (DOM) [6] to accesselementsin a page,the
generatedwrappersarenot robust to changesto thestruc-
ture of the underlyingpage. In contrast,our systemuses
XPointer[12] descriptions,whichlesslikely to breakwhen
pagesaremodified.Othersystemssuchas[1, 3] try to infer
thestructureof a documentby combiningautomaticanal-
ysiswith userinput. Thesesystemsassumethey aregiven
a Web pageandignorethe fact thata complex navigation
processmight berequiredto retrieve suchpage.However,
their extractiontechniquescouldbeusedin oursystem.

A numberof languageshave beenproposedto cap-
ture servicedescriptionsandpersonalizationpreferences.
WIDL [15] is a proposalpendingwith the W3C which
attemptsto describeservicesoffered by Web sites. Un-
like site descriptions,WIDL doesnot have the concept
of mandatory/optionalattributes, and it has no support
for specifyingdataextraction. Channeldefinition format
(CDF) [7] is anotherproposalfor personalizinginforma-
tion received by a user, by allowing the user to specify
channels(essentially, news feeds)thatareperiodicallyre-
freshed.However, it requireschangesat theserver sideto
supportchannels,browsersupportto displaychannelinfor-
mation(only InternetExplorerallows this), andthe infor-
mation the usergetsis restrictedto what the channelhas
to offer. In contrast,sitedescriptionsrequirenoserversup-
port,they arebrowserindependent,andtheusercanchoose
whatever informationavailableon theWeb.

5. Conclusions and Future Directions
In this paper, we usesite descriptionsasthe basisof

a novel approachfor creatingpersonalizedwebpagesthat
improvesonexistingservicesin threesignificantways:the
usercancreatepersonalizedpageswith informationfrom
any site;personalizedpagesmaycontaininformationfrom
multiple Web sites;andusersareentitledto moreprivacy
asthey arenot requiredto signup or provideany personal

information. We also describea simple extensionof the
serviceto supportchangenotificationsbasedonconditions
thatmayspanmultiplesites.

We arecurrently investigatingpossibleinterfacesfor
for creatingcomplex Webqueries(i.e., allows information
from multiple sourcesto be combined). The main chal-
lengehereis to designaninterfacethatis powerful andex-
pressive,yet easy-to-usefor theaverageWebuser. We are
alsolooking into high-level declarative languagefor speci-
fying thelayoutof personalizedpages.
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