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Abstract

Althoughthe ever growing Web containinformationto
virtually every user's query it doesnot guaranteeeffec-
tively accessingo thoseinformation. In manysituations,
the usess still haveto do a lot of browsingin order to fuse
theinformationneeded.In this paper we proposetheidea
of gadget creation suc that extracteddata can be imme-
diately reusedon personalportals by existing presentation
componentslike map, calendar table and lists, etc. The
underlyingtechniqueis an unsuperviseaveb data extrac-
tion approad, FivaTedh, which hasbeenproposedo wrap
data (usually in xml format). Despitethe efforts to uti-
lize supervisedweb data extraction in RSSfeed burning
like OpenKapowand Dapper there's noreseach onincor-
porating unsuperviseaxtraction methodfor RSSfeedsor
gadget creation. The advancedapplicationin gadget cre-
ation allow immediateuseby uses and can be embedded
to any websites,especiallyW\eb portals (personaldesktop
on Web). This paper describesour initiatives in working
towards a personal information integration servicewhele
light-weightsoftwae canbe createdwithoutprogramming

1 Intr oduction

Although the ever growing Web containinformationto
virtually every users query it doesnot guaranteeeffec-
tively accessingo thoseinformation. In mary situations,
the usersstill have to do a lot of browsingin orderto ac-
cessthoseinformation. For example,consideringthe ef-
forts onehasto do everyday: email checking(yahoo,msn,
school/vork mail), news reading(CNN, USA today ESPN
sports) discussiorboardsmonitoring(e.g. Googleforums,
Yahoogroups),socialcommunities(Facebook Myspace),
onlinedocumentgGoogleDocs&Spreadsheefoho.com),
calendarinvestmentsandbanks,etc. It surelytakesa lot
of time browsing throughall theseWeb sites. As another
example,queryingthe price for airline ticketswith differ-
entdeparturedateor markingthelocationson Googlemap

mskayed@yahoo.com

for theschooldn your neighborhoodBoth will take multi-
ple andrepetitive operationdor the userso accomplistthe
task. In fact, thereare a bunchof suchspecialintegration
applicationssinceweb sitescannot predictin advanceall
users'need.

The rst examplepresentsheneedto monitorWebsites,
a particularkind of informationintegration,while the sec-
ond onedescribesvariousinformation needsrequestedy
usersamoregenerainformationintegrationcase.To keep
updatedwith the newestinformation, somemaintain“fa-
vorite folders” to recordall the URLs, someuseemailnoti-
cations, while othersuse multiple startingURLSs in their
browsers(e.g. Firefox) to checkthe newestinformation
simultaneously However, bookmarksdo not provide in-
stantupdatewhich is desirablefor changinginformation,
especiallyontheWeh Usingemailnoti cation canalsoin-
creasdahe costof managingemails.Multiple startingURLs
may be a solutionexceptthatit loadsthe whole Web page
but only a portionof the Web pageis targeted.Thus,some
researcherhave proposedheideaof clipping a portion of
informationfrom targetweb sitesto incorporatet into the
endusersite.

An alternatve way to solve this problemis to have mary
gadgetd widget/ portlet/ modules(i.e. lightweight soft-
ware)to retrieve the informationfrom web siteson behalf
of userssuchthatarny updatecanbe monitored. This idea
of integrationfor personalusehasbecomemoreandmore
popularin recentyearsandattractednary effortsin thede-
velopmentof suchplatform, e.g. iGoogle,Netvibes,Page-
ak es,ProtopageMyAol, MyYahoo,ExciteMix, etc. Such
personabportal interfaceallows usersto view their emails,
RSSfeedsanddiscussiorforumsin oneplaceanddisclose
the most updatedcontentin a dashboardwithout visiting
all web sites, thus becomingthe start pageof mary peo-
ple. Moreover, with mostof the platformsopenandfreeto
addary third party modules,it becomesven popularand
powerful sincemoreandmoretoolsarecreated.

In suchpersonalweb portals,userscanassemblaheir
favorite gadgetsfeeds,social networks, email, videosand
blogs on one fully-customizablepage. One canalsoturn
ary Web pageinto a dashboar@¢omponenby clipping ary



selectedarea(a sggmentof HTML sourcecode)asa new
widgettotheirpersonatlashboardln fact,thewayit allows
userdo addarbitrarymoduleamakessuchplatformsperfect
for personalnformationcenter Thus,gadgetandpersonal
webportalswould beaform andplatformwherecomposite
servicesaredelivered.

In this paper we proposethe ideato have gadgetyer
forming repetitve operationsfor users,e.g. marking all
addresse$ound on input Web pageson Google map, or
queryingthe ticket fare for differentdeparturedates(and
shav the resultasa fare calendar)etc. To delegatesuch
repetitve operationsthe usercanspecifythe input, output
andthe databetweenthemfor creatinggadgets.The rst
(input) stepguidesthe gadgetto fetch HTML pagesfrom
the Web, thenthe secondstepextractthe desireddatato be
usedin theoutputstep.Finally, prede neddisplaymodules
like lists, tables,calendar@andmapscanbe selectedasthe
presentatiorninterface. Thus,a usernot only hasa copy of
someWebclip from theresourcéNebsitebut alsoassemble
thedataby someoperationsmposecdby theselectedlisplay
module.

The restof the paperis organizedasfollows: Section2
describeshe systemarchitectureanduserinterfacedemon-
stration.An exampleof gadgetreationisillustratedin sec-
tion 3. Finally, conclusionandfuturework aresummarized
in section4.

2 SystemAr chitecture

We explain the systemarchitectureusing Figure1. An
usercan createnew gadgetsfor his/herown information
needby specifyingthe input method, output moduleand
desireddatato be displayed. The correspondingnodules
will fetchpagespeci edby usersextractdataembeddedh
themvia unsuperviseavrappertechnologyanddisplaythe
extracteddatain spreadsheetf®r selection. Finally, gad-
getscan be generateasedon the fetch plan, extraction
rulesandselectedoutputmodule. Oncethe gadgetis cre-
ated,it canbeaddedo WebportalslikeiGoogleor any web
siteby copying thegenerateaode.

For output, there are four prede neddisplay modules:
list, table,calendarandmap,wherethelasttwo allow users
to comparedatain time axis and spaceaxis, respectiely.
Thesewill cover two of the mostcommonscenariosvhen
the userswould needhelp on his/hervery own information
needs:the rst oneis monitoringtask (e.g. checkemail,
library bookloan, curreng rate,etc.),the otheris compar
ing taskthatinvolvesrepetitve procesgo be carriedusing
currentWeb services.For example,mark a setof address
on map, queryticket farefor differentdeparturedatewith
calendadisplaymodule,or comparethe resultfor alist of
gueriedn atahularway, etc.

Forinput,therearetwo inputmethodgshatuserscanstart
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Figure 1. The proposed system architecture
for Gadget Creation.

with: a usercan specify eithera set of static URLs, or a
startingURL which containssomequery form with asso-
ciatedqueries. In practice,more speci cationis required
sincethe desireddatamay spreadacrossseveral pagesges-
pecially for monitoringtasks. In the pastworks (like As-
Bye or Robomaler), this would requireextractionof links
to be followed. However, aswe will seelater, otherinput
pagescan be speci ed easily by selectingURL-type data
for fetching.

One of the key differenceof this Gadgeton Demand
(GoD for acrorym) systemto previousworks (suchasAS-
ByE [4] andLixto [1]) is theadoptionof unsupervisedata
extractiontechnologysuchthat dynamicinformationin a
setof similar pagescanbe automaticallyextractedwithout
users'annotationFiVaTech[3] asa page-leel dataextrac-
tion technique candeducethe templateof the input pages
andrepresenthe dataasa schemaree. Oncethe schema
andtemplatesredetectedtheusersarepresentedvith data
in several spreadsheetsone spreadshedbr eachsetand
a particularspreadshedbr all nonsetdata. Basedon the
spreadsheetsiserscan selectcolumnsto be displayedor
for furtherpagefetchingandextraction.

In the following sections,we shall focus on how page
fetch planis composedandthe preparatiorof the selected
columnsfor nal display However, beforewe moveon,we
shallexplain how datafrom unsupervise@xtractionsystem
canbevisualizedto helpinput pagespeci cation.

2.1 Data Extraction and Visualization

For dynamiccontentswhich are generatedn response
to a submittedqueryor accessednly throughaform, each
dynamicWebpageis createcby embeddinga datainstance



Figure 2. The schema (top-right) of two in-
put pages (left) from PPS web site and
spreadsheet-like data visualization (bottom-
right).

x (for the pageschemajinto a prede nedtemplate. As a
result, input pagesgeneratedrom the sameprogramare
similar in appearancemaking detectionof templateand
schemaossible.Generallyspeakingtemplatesasa com-
mon modelfor all pages,occurquite x ed asopposedo
datavalueswhich vary acrosgpages Findingthatcommon
templateusuallyrequiresmultiple pagege.g. RoadRunner)
or a single pagecontainingmultiple records(e.g. IEPAD)
asinput. Therehave beenmary researchesn unsuper
viseddataextractionsincethen,especiallyfor searchresult
records(e.g. DEPTA, VIPER, WSE). Meanwhile,alterna-
tive researchesn page-leel extraction canalsobe found
(e.g. RoadRunnerEXALG, FiVaTech). The comparison
of the variousapproachesanbe foundin [2]. In this pa-
per, we have adoptedFiVaTech[3] asthe dataextraction
module.Givenary numberof pagesasinput, the outputof
FiVaTechis aschemale andoneXML le containingthe
extracteddatafor the pages.

For the dataembeddedye canmodelits schemaby a
treestructurewherethe leavesarebasictypesandeachin-
ternalnodecanbe a type constructorof tuple, option, set
or disjunction (dependingon the numberof instancedor
eachinstantiation). An exampleschemagdetectedrom two
Web pagesof HomePopulaiwww.homepopulacom), is
shawvn in Figure 2. The schematells us, eachWeb page
from HomePopulais composedf a 4-tupleincludingone
basicdata,two sets(onefor sponsoredinks andthe other
for searctresults),andoneoptionaldata.

Although tree representations one way to understand
the structureddatainsideinput pagesit is not easyto cap-
ture the meaningof eachbasic types without proper at-

Figure 3. Multiple run execution.

tribute names. Therefore,we chooseto display the in-
stancedor eachbasictype by groupingtheminto several
spreadsheetshatis by the setthey belong. For example,
the structureddatain Figure?2 arethenpresentedy three
spreadsheetswo for setlandset2 respectiely andonefor
non-setdata(includingthe basicdataandexpandecdboption-
als. Notethatall tuple, option and disjunctiondatatypes
canbe expandedwith the basictypesin themproducinga
at structureview for eachsetandnoset.For example,the
nonsetpartof the exampleschemacontainsa total of three
basictypeswherethelasttwo comefrom the optiontype of
size2. As for the casewhensetsoccurinsidea set, each
setwill still be visualizedthrougha separatespreadsheet.
Meanwhile,therewill be links to subsetainderthe parent
set.

The incorporationof unsupervisedataextractiontech-
nology holds the vantageof easiermaintenanceas wrap-
percanbededucediutomaticallyfrom input pageswithout
users'annotation. Thus, detectionof schemaor template
changecanbe conductedsmoothly Whensuchaneventis
detectedthegadgeuserscanbewarnedandfurtherschema
matchingalgorithmcanbeincorporatedo x thegadget.

2.2 PageFetchPlan Speci cation

As mentionedabore, thereare two waysto to specify
theinput pages:eithera setof URLs or a setof queriesto
aWebform. However, whentherearelinks to be followed
inside the input pages,the systemneedsto know how to
extractthoselinks. Thus,dataextractionalsoplaysanim-
portantpart in pagefetching. Therehave beenworks on
combiningsupervisediataextractiontechniquen pageac-
quisitiontool, e.g.Laenderetal. s DEBYE (Dataextraction
by example)environmentand ASBYE (Agentspeci cation
by example)[4] for wrappergeneratiorby example. How-
ever, no effort hasbeernreportecdbnhow to useunsupervised
dataextractionin fetchplancomposition.

As shawn in Figure 3, a fetch planin the GoD system
consistsof multiple runs. The rst run canbe speci ed by
a setof URLs or a setof queries,while otherrunsarede-



terminedby URLSs extractedfrom the fetchedpages. The
systemprovides“Add URL’ button for usersto add URL
one by one, aswell as“Get FORM” button for usersto
choosea form in the speci ed URL andaddqueryoneby
one.Notethatour systemactsasaproxy betweerendusers
andthe target Web site that usersjust entered. Thus, ev-
ery addedqueryis recordedimmediatelywithout waiting
the completeresponsdrom target Web sener, saving the
unnecessaryaiting time. Anotheradwantageis to avoid
the challengingproblemof client-sidescriptswhich could
changeheliteral contentinput by usersn anHTML form.

For the remainingruns, the URLs canbe speci ed by
selectingpart of the extracted data set (similar to select
columnsof interestfor display). Althoughit seemghatthe
subtaskof dataextractionis mixed with pagefetch mod-
ule,thereis nocomplicaterainingprocedurdfor extraction
rule) in betweersincewe utilize unsupervisedataextrac-
tion techniquehere.This designallows usersto specifythe
URLs thatareembeddedn pageswithout training the ex-
tractionrulesfor desiredJRLs asin pastwork.

With the renderingof spreadsheetthe user can then
specifythe desiredcolumnsfor outputor furtherfetchand
extractionfor thefollowing runs.

3 CaseStudy: PPSMap Gadget

In this section,we usean exampleto shav how repet-
itive task could be carriedby gadgetcreation. This case
study is from Pittsturgh Public Schools(PPS)web site.
The schooldirectoryin PPSallows usersto nd schoolad-
dressedasedon type (e.g. Early ChildhoodCenter K-5,
6-8, High School,All, etc.). To locatethe positionon the
map,useraneedto copy eachaddresso onlinemapsuchas
Googlemapandmarkit oneby one. Suchoperationsnay
needto berepeatedor all schools.Thus,thedesiredoutput
for thistaskis amapdisplaymodulewith markedlocations
for schoolsextractedfrom PPS.The following sectionde-
scribeshow a non-expertuserscouldinteractwith the sys-
tem to make sucha widget and the userinterface design
principleandalternatvesin details.

To automatesuch a repetitive task, the input pages
need to be collected rst for further processing. As
each page usually shavs a limited number of items,
the widget needsto know all the HTTP connections
to fetch input pages. For the PPS example, we can
specify a set of queries (from 1 to 3) for the third
form in the starting URL (http://www.pps.k12.pa.us
/1431101279179437/FlexBase/FleBaseDisplayasf®
DirectorylD=53&Displayype=C&Field=&Field7=K-5+
Schools&submit=submitlp fetchall the input pages.Ngt,
the data extraction procedurewill be conductedto shav
the spreadsheetontainingthe schoollist. We can then
addthe columnsof interestto displaylist. Supposeve are

alsointerestedn the detail information of eachschoolas
pointedby links, we may checkthe columncontainingthe
links for fetch and extraction. This will thentrigger the
pagefetchanddataextractionmodulesfor working.

Whenthe nal stepis completedalight weightsoftware
like gadgetfor iGoogle (or modulefor Netvibes)canthen
becreatedvith associateXML le containinganreference
to nd restof the data(extractionrules,fetch plans)at our
Web site andinstructionson how to processandrenderthe
gadget.Thegeneratedjadget Anotherdistribution method
is to provide the codefor usersto copy to their websiteas
theirwish.

4 Conclusionsand Future Work

As moreandmoreusersareinvolvedin contentcreation
on the Web, the necessityto assembleand reuseexisting
data/moduléhasbecomemanifest. By choosingpersonal
portal as the platform and incorporatingwrappertechnol-
ogy in the creationof gadgetsuserscando moreintegra-
tion basedon their personaiinformation needs. Although
we useiGoogleasour platform, similar moduleson other
Web portalslike NetvibesandProtopagesanbe produced.
By adoptingwrappertechnology we are ableto integrate
moreWeb siteswith existing modulesandhelp usersinte-
gratetheirinformation.
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