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Abstract

Althoughthe ever growing Web contain information to
virtually every user's query, it doesnot guaranteeeffec-
tively accessingto thoseinformation. In manysituations,
theusers still haveto do a lot of browsingin order to fuse
the informationneeded.In this paper, weproposethe idea
of gadget creation such that extracteddata can be imme-
diately reusedon personalportalsby existingpresentation
components,like map,calendar, table and lists, etc. The
underlyingtechniqueis an unsupervisedwebdata extrac-
tion approach, FivaTech, which hasbeenproposedto wrap
data (usually in xml format). Despitethe efforts to uti-
lize supervisedweb data extraction in RSSfeed burning
like OpenKapowandDapper, there'sno research on incor-
porating unsupervisedextraction methodfor RSSfeedsor
gadget creation. Theadvancedapplicationin gadget cre-
ation allow immediateuseby users and can be embedded
to anywebsites,especiallyWeb portals (personaldesktop
on Web). This paper describesour initiatives in working
towards a personal information integration servicewhere
light-weightsoftwarecanbecreatedwithoutprogramming.

1 Intr oduction

Although the ever growing Web containinformationto
virtually every user's query, it doesnot guaranteeeffec-
tively accessingto thoseinformation. In many situations,
the usersstill have to do a lot of browsing in order to ac-
cessthoseinformation. For example,consideringthe ef-
forts onehasto do everyday:emailchecking(yahoo,msn,
school/work mail), news reading(CNN, USA today, ESPN
sports),discussionboardsmonitoring(e.g.Googleforums,
Yahoogroups),socialcommunities(Facebook,Myspace),
onlinedocuments(GoogleDocs&Spreadsheet,Zoho.com),
calendar, investmentsandbanks,etc. It surely takesa lot
of time browsing throughall theseWeb sites. As another
example,queryingthe price for airline ticketswith differ-
entdeparturedateor markingthelocationson Googlemap

for theschoolsin yourneighborhood.Bothwill take multi-
pleandrepetitiveoperationsfor theusersto accomplishthe
task. In fact, therearea bunchof suchspecialintegration
applicationssinceweb sitescannot predict in advanceall
users'need.

The�rst examplepresentstheneedto monitorWebsites,
a particularkind of informationintegration,while thesec-
ond onedescribesvariousinformationneedsrequestedby
users,amoregeneralinformationintegrationcase.To keep
updatedwith the newest information, somemaintain“f a-
vorite folders” to recordall theURLs,someuseemailnoti-
�cations, while othersusemultiple startingURLs in their
browsers(e.g. Firefox) to check the newest information
simultaneously. However, bookmarksdo not provide in-
stantupdatewhich is desirablefor changinginformation,
especiallyon theWeb. Usingemailnoti�cation canalsoin-
creasethecostof managingemails.Multiple startingURLs
maybea solutionexceptthat it loadsthewholeWeb page
but only a portionof theWebpageis targeted.Thus,some
researchershave proposedthe ideaof clipping a portionof
informationfrom targetwebsitesto incorporateit into the
endusersite.

An alternativeway to solve thisproblemis to havemany
gadgets/ widget / portlet / modules(i.e. lightweight soft-
ware)to retrieve the informationfrom web siteson behalf
of userssuchthatany updatecanbe monitored.This idea
of integrationfor personalusehasbecomemoreandmore
popularin recentyearsandattractedmany efforts in thede-
velopmentof suchplatform,e.g. iGoogle,Netvibes,Page-
�ak es,Protopage,MyAol, MyYahoo,ExciteMix, etc.Such
personalportal interfaceallows usersto view their emails,
RSSfeeds,anddiscussionforumsin oneplaceanddisclose
the most updatedcontentin a dashboardwithout visiting
all web sites,thus becomingthe start pageof many peo-
ple. Moreover, with mostof theplatformsopenandfreeto
addany third party modules,it becomeseven popularand
powerful sincemoreandmoretoolsarecreated.

In suchpersonalweb portals,userscanassembletheir
favorite gadgets,feeds,socialnetworks,email, videosand
blogson one fully-customizablepage. One canalso turn
any Webpageinto a dashboardcomponentby clipping any



selectedarea(a segmentof HTML sourcecode)asa new
widgetto theirpersonaldashboard.In fact,thewayit allows
usersto addarbitrarymodulesmakessuchplatformsperfect
for personalinformationcenter. Thus,gadgetsandpersonal
webportalswouldbeaform andplatformwherecomposite
servicesaredelivered.

In this paper, we proposethe ideato have gadgetsper-
forming repetitive operationsfor users,e.g. marking all
addressesfound on input Web pageson Googlemap, or
queryingthe ticket fare for differentdeparturedates(and
show the resultasa farecalendar),etc. To delegatesuch
repetitive operations,theusercanspecifythe input, output
andthe databetweenthemfor creatinggadgets.The �rst
(input) stepguidesthe gadgetto fetch HTML pagesfrom
theWeb,thenthesecondstepextractthedesireddatato be
usedin theoutputstep.Finally, prede�neddisplaymodules
like lists, tables,calendarsandmapscanbeselectedasthe
presentationinterface.Thus,a usernot only hasa copy of
someWebclip from theresourceWebsitebut alsoassemble
thedataby someoperationsimposedby theselecteddisplay
module.

Therestof thepaperis organizedasfollows: Section2
describesthesystemarchitectureanduserinterfacedemon-
stration.An exampleof gadgetcreationis illustratedin sec-
tion 3. Finally, conclusionandfuturework aresummarized
in section4.

2 SystemAr chitecture

We explain the systemarchitectureusingFigure1. An
usercan createnew gadgetsfor his/herown information
needby specifyingthe input method,output moduleand
desireddatato be displayed. The correspondingmodules
will fetchpagesspeci�edbyusers,extractdataembeddedin
themvia unsupervisedwrappertechnology, anddisplaythe
extracteddatain spreadsheetsfor selection. Finally, gad-
getscan be generatedbasedon the fetch plan, extraction
rulesandselectedoutputmodule. Oncethe gadgetis cre-
ated,it canbeaddedto WebportalslikeiGoogleor any web
siteby copying thegeneratedcode.

For output, thereare four prede�neddisplay modules:
list, table,calendar, andmap,wherethelasttwo allow users
to comparedatain time axis andspaceaxis, respectively.
Thesewill cover two of themostcommonscenarioswhen
theuserswould needhelpon his/hervery own information
needs:the �rst one is monitoring task (e.g. checkemail,
library bookloan,currency rate,etc.),theotheris compar-
ing taskthat involvesrepetitive processto becarriedusing
currentWeb services.For example,mark a setof address
on map,queryticket farefor differentdeparturedatewith
calendardisplaymodule,or comparetheresultfor a list of
queriesin a tabularway, etc.

For input,therearetwo inputmethodsthatuserscanstart

Figure 1. The proposed system architecture
for Gadget Creation.

with: a usercan specifyeithera set of static URLs, or a
startingURL which containssomequeryform with asso-
ciatedqueries. In practice,morespeci�cation is required
sincethedesireddatamayspreadacrossseveralpages,es-
pecially for monitoring tasks. In the pastworks (like As-
Bye or Robomaker), this would requireextractionof links
to be followed. However, aswe will seelater, other input
pagescan be speci�ed easily by selectingURL-type data
for fetching.

One of the key differenceof this Gadgeton Demand
(GoD for acronym) systemto previousworks(suchasAS-
ByE [4] andLixto [1]) is theadoptionof unsuperviseddata
extraction technologysuchthat dynamicinformation in a
setof similar pagescanbeautomaticallyextractedwithout
users'annotation.FiVaTech[3] asa page-level dataextrac-
tion technique,candeducethe templateof the input pages
andrepresentthedataasa schematree. Oncethe schema
andtemplatesaredetected,theusersarepresentedwith data
in several spreadsheets:one spreadsheetfor eachset and
a particularspreadsheetfor all nonsetdata. Basedon the
spreadsheets,userscanselectcolumnsto be displayedor
for furtherpagefetchingandextraction.

In the following sections,we shall focuson how page
fetchplan is composedandthepreparationof theselected
columnsfor �nal display. However, beforewemoveon,we
shallexplainhow datafrom unsupervisedextractionsystem
canbevisualizedto helpinput pagespeci�cation.

2.1 Data Extraction and Visualization

For dynamiccontentswhich are generatedin response
to a submittedqueryor accessedonly througha form, each
dynamicWebpageis createdby embeddingadatainstance
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Figure 2. The schema (top­right) of two in­
put pages (left) from PPS web site and
spreadsheet­like data visualization (bottom­
right).

x (for the pageschema)into a prede�nedtemplate. As a
result, input pagesgeneratedfrom the sameprogramare
similar in appearance,making detectionof templateand
schemapossible.Generallyspeaking,templates,asa com-
mon model for all pages,occurquite �x ed asopposedto
datavalueswhichvaryacrosspages.Findingthatcommon
templateusuallyrequiresmultiplepages(e.g.RoadRunner)
or a singlepagecontainingmultiple records(e.g. IEPAD)
as input. Therehave beenmany researcheson unsuper-
viseddataextractionsincethen,especiallyfor searchresult
records(e.g. DEPTA, ViPER,WSE).Meanwhile,alterna-
tive researcheson page-level extractioncanalsobe found
(e.g. RoadRunner, EXALG, FiVaTech). The comparison
of the variousapproachescanbe found in [2]. In this pa-
per, we have adoptedFiVaTech [3] as the dataextraction
module.Givenany numberof pagesasinput, theoutputof
FiVaTechis a schema�le andoneXML �le containingthe
extracteddatafor thepages.

For the dataembedded,we canmodel its schemaby a
treestructurewherethe leavesarebasictypesandeachin-
ternalnodecanbe a type constructorof tuple, option, set
or disjunction(dependingon the numberof instancesfor
eachinstantiation).An exampleschema,detectedfrom two
Web pagesof HomePopular(www.homepopular.com), is
shown in Figure 2. The schematells us, eachWeb page
from HomePopularis composedof a 4-tupleincludingone
basicdata,two sets(onefor sponsoredlinks andtheother
for searchresults),andoneoptionaldata.

Although tree representationis one way to understand
thestructureddatainsideinput pages,it 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-
stancesfor eachbasictype by groupingtheminto several
spreadsheets,that is by the set they belong. For example,
the structureddatain Figure2 arethenpresentedby three
spreadsheets:two for set1andset2,respectivelyandonefor
non-setdata(includingthebasicdataandexpandedoption-
als. Note that all tuple, option anddisjunctiondatatypes
canbe expandedwith thebasictypesin themproducinga
�at structureview for eachsetandnoset.For example,the
nonsetpartof theexampleschemacontainsa total of three
basictypeswherethelasttwo comefrom theoptiontypeof
size2. As for the casewhensetsoccur insidea set,each
setwill still be visualizedthrougha separatespreadsheet.
Meanwhile,therewill be links to subsetsunderthe parent
set.

The incorporationof unsuperviseddataextractiontech-
nology holds the vantageof easiermaintenanceas wrap-
percanbededucedautomaticallyfrom inputpageswithout
users'annotation. Thus,detectionof schemaor template
changecanbeconductedsmoothly. Whensuchaneventis
detected,thegadgetuserscanbewarnedandfurtherschema
matchingalgorithmcanbeincorporatedto �x thegadget.

2.2 PageFetchPlan Speci�cation

As mentionedabove, thereare two ways to to specify
the input pages:eithera setof URLs or a setof queriesto
a Webform. However, whentherearelinks to befollowed
inside the input pages,the systemneedsto know how to
extract thoselinks. Thus,dataextractionalsoplaysan im-
portantpart in pagefetching. Therehave beenworks on
combiningsuperviseddataextractiontechniquein pageac-
quisitiontool, e.g.Laenderet al.'sDEByE (Dataextraction
by example)environmentandASByE (Agentspeci�cation
by example)[4] for wrappergenerationby example.How-
ever, noeffort hasbeenreportedonhow to useunsupervised
dataextractionin fetchplancomposition.

As shown in Figure3, a fetch plan in the GoD system
consistsof multiple runs. The�rst run canbespeci�ed by
a setof URLs or a setof queries,while otherrunsarede-
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terminedby URLs extractedfrom the fetchedpages.The
systemprovides“Add URL” button for usersto addURL
one by one, as well as “Get FORM” button for usersto
choosea form in thespeci�ed URL andaddqueryoneby
one.Notethatoursystemactsasaproxybetweenendusers
and the target Web site that usersjust entered. Thus,ev-
ery addedquery is recordedimmediatelywithout waiting
the completeresponsefrom target Web server, saving the
unnecessarywaiting time. Another advantageis to avoid
thechallengingproblemof client-sidescriptswhich could
changetheliteral contentinput by usersin anHTML form.

For the remainingruns, the URLs can be speci�ed by
selectingpart of the extracteddata set (similar to select
columnsof interestfor display).Althoughit seemsthatthe
subtaskof dataextraction is mixed with pagefetch mod-
ule,thereisnocomplicatetrainingprocedure(for extraction
rule) in betweensincewe utilize unsuperviseddataextrac-
tion techniquehere.This designallowsusersto specifythe
URLs thatareembeddedin pageswithout training the ex-
tractionrulesfor desiredURLsasin pastwork.

With the renderingof spreadsheet,the user can then
specifythedesiredcolumnsfor outputor further fetchand
extractionfor thefollowing runs.

3 CaseStudy: PPSMap Gadget

In this section,we usean exampleto show how repet-
itive task could be carriedby gadgetcreation. This case
study is from Pittsburgh Public Schools(PPS)web site.
Theschooldirectoryin PPSallows usersto �nd schoolad-
dressesbasedon type (e.g. Early ChildhoodCenter, K-5,
6-8, High School,All, etc.). To locatethe positionon the
map,usersneedto copy eachaddressto onlinemapsuchas
Googlemapandmark it oneby one. Suchoperationsmay
needto berepeatedfor all schools.Thus,thedesiredoutput
for this taskis amapdisplaymodulewith markedlocations
for schoolsextractedfrom PPS.The following sectionde-
scribeshow a non-expertuserscould interactwith thesys-
tem to make sucha widget and the user-interfacedesign
principleandalternativesin details.

To automatesuch a repetitive task, the input pages
need to be collected �rst for further processing. As
each page usually shows a limited number of items,
the widget needs to 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
/14311012791719437/FlexBase/FlexBaseDisplay.asp?
DirectoryID=53&DisplayType=C&Field0=&Field7=K-5+
Schools&submit=submit)to fetchall the input pages.Next,
the dataextraction procedurewill be conductedto show
the spreadsheetcontainingthe school list. We can then
addthecolumnsof interestto displaylist. Supposewe are

also interestedin the detail informationof eachschoolas
pointedby links, we maycheckthecolumncontainingthe
links for fetch and extraction. This will then trigger the
pagefetchanddataextractionmodulesfor working.

Whenthe�nal stepis completed,a light weightsoftware
like gadgetfor iGoogle(or modulefor Netvibes)canthen
becreatedwith associatedXML �le containinganreference
to �nd restof thedata(extractionrules,fetchplans)at our
Websiteandinstructionson how to processandrenderthe
gadget.Thegeneratedgadget.Anotherdistributionmethod
is to provide thecodefor usersto copy to their websiteas
theirwish.

4 Conclusionsand Future Work

As moreandmoreusersareinvolvedin contentcreation
on the Web, the necessityto assembleand reuseexisting
data/modulehasbecomemanifest. By choosingpersonal
portal as the platform and incorporatingwrappertechnol-
ogy in the creationof gadgets,userscando moreintegra-
tion basedon their personalinformationneeds.Although
we useiGoogleasour platform, similar moduleson other
WebportalslikeNetvibesandProtopagescanbeproduced.
By adoptingwrappertechnology, we areable to integrate
moreWeb siteswith existing modulesandhelpusersinte-
gratetheir information.
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