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ABSTRACT

Informationretrievalsystemsbuiltwithaservice-orientedarchitecturehavenumerousadvantages,and
portletsareakeytechnologytoimplementserviceswhichinteractwitheachotherinthepresentation
layer.Thisworkpresentsanefficientapproachforthecommunicationbetweenthecomponentsofan
informationretrievalsystembasedonmultipleportletsinasingleuserinterface.Italsopresentsthe
architectureandthemainmethodsofthesystemimplementedasacaseofuseforthisapproach.It
isshownthattheproposedsolutionyieldsthebestinter-portletcommunicationmechanismineach
situation,whilepossessingtheabilitytodeliveraggregatedsearchandsuperioruserexperience.
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INTRodUCTIoN

Aggregatedsearchrepresentsanewinformationretrievalparadigm,inwhichinformationisnotonly
retrievedbutalsoassembled(Kopliku,Pinel-Sauvagnat,&Boughanem,2014).Itsresultsinclude
diversecontent (images,videos,news,maps)andrelationalcontent (similarentities, features) in
additiontorankeditems.Thefinalresultinanaggregatedsearchispresentedinasingleinterface
andcanbewhatevercontentcombinationusefultotheuser(Koplikuetal.,2014).

Aggregatedsearchcanbeprovidedbyaninformationretrievalsystembasedonaservice-oriented
architecture(SOA)approach,whosebenefitsarewellknown(TheOpenGroupSOAWorkingGroup,
2019). It freesusers toconcentrateon theirbusinessproblem, leavingthedetailsof thesolution
totheservice(Laskey&Laskey,2009).AccordingtotheJavaPortletSpecification2.0,JSR-286
(Hepper,2008), inaSOAonedoesnotwritemonolithicapplications,but separateservices that
canbeorchestratedintoapplications.Portletsprovideanuserinterfacebasedoncomponentsfor
theservices,inawaythattheyareconsistentlyintegrated.Portletsplayacrucialroleindeveloping
SOAapplications,astheyrepresentservicesincomponentsthatcaninteractwitheachotheratthe
userinterfacelayer(Sarin,2012).Inordertoprovidecomponentconsistentaggregation,thereare
mechanismsforinter-portletcommunicationwhichresultinabetteruserexperience.
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AccordingtoGartner,Inc.(Murphy,Phifer,Tay,&Lowndes,2018),organizationsusedigital
experienceplatforms(DXP)toprovideimproveddigitalexperiences.TheGartner’sMagicQuadrant
for DXPs has replaced the Magic Quadrant for Horizontal Portals to emphasize this support to
individualizeddigitalexperiences.Itlistedfourleadersin2018.Threeofthemimplementtheportlet
specification,whichrevealstherelevanceofthistechnologyinthiscontext.Wilson,Daniel,Jugel,and
Soi(2011)claimthatinter-portletcommunicationmechanismsarelimitedbecausetheinteractions
occurontheserver-sideanditislimitedtotheJavaworld,buttheyareappropriatewhenthesystem
requiresbackenddataprocessing,itisembeddedinaportlet-basedplatformanditscomponentsmust
beintegratedandcoordinated.Theseareexactlytheconditionsunderwhichthisworkwasdeveloped,
whichmotivatedthepropositionofasolutionforinformationretrievalinaplatformthatimplements
portlets.Furthermore,inter-portletcommunicationisconsolidatedbyJavaspecifications(Hepper,
2008;Nicklous,2016).

Many studies show this trend toward SOA and portlets. Thomas (2007) cited some portal
architecturesthatuseportletsinacomponent-basedarchitecture,astheycanprovideauserexperience
that hides the complexityof services that support theportal.Thebenefits of portlet technology
andSOAarealsohighlightedbyAkram,Chohan,Meredith,andAllan(2007).Danieletal.(2007)
investigatedtheproblemofcomponentsintegrationinthepresentationlayer.EvenbeforetheJSR-
286specification,whichintroducedinter-portletcommunicationmechanisms, theyhaddefended
thatwebportaldevelopmentwasthemostadvancedapproachtouserinterfacecomposition,dueto
theportletsassociated.ThefirstversionofJavaPortletSpecification,JSR-168(Abdelnur&Hepper,
2003),doesnotprovideportleteventsorpublicrenderparametersforcoordinatingportlets.Public
render parameters are intended for sharing view states across portlets and portlet events enable
portletstoreacttoactionsorstatechangesnotdirectlyrelatedtoaninteractionoftheuserwiththe
portlet.TheybothwerefirstpublishedinthesecondversionofJavaPortletSpecification,JSR-286
(Hepper,2008).The thirdandcurrentversion,JSR-362(Nicklous,2016),doesnotchangethese
communicationmechanisms.

Tvarožek,Barla,andBieliková(2007)usedportletstointegratedifferentfunctionalitiesinto
asingleuserinterfaceofweb-basedinformationsystems.Theycitedsomeadvantagesofportlets:
varioustypesofpresentationofthesamecontentcanbeprovidedtodifferentusers,accesstoportlets
canbecontrolledbyuserrolesandaccessprivileges,theusabilityoftheinterfacecanbeimproved
andthefunctionalitiescanbeadaptedaccordingtotheneedsandgoalsoftheuser.

Bauer,Berleant,Cornell,andBelford(2015)alsousedportletsinWikiHyperGlossary(WHG),
an information literacy technologyforchemistrydocuments. Itenhancesreadingcomprehension
byhyperlinkingtermsindocumentstoadditionalinformationandresources.Whenauserclickson
oneoftheseterms,theinformationassociatedwiththetermisretrievedanddisplayedintheWHG
Portlet,whichisaJavaScriptgeneratedoverlaythatissuperimposedonthedocument.Morethan
oneportletcanbeactivatedandmovedaroundthescreenbytheuser.

Haubmann-Haidvogel,Scharl,andWeichselbraun(2009) investigatedmethodstobuildWeb
contentrepositoriesandvisualmeansforsearchingandexploringthem.Theyusedportletsforuser
interfacesothatanactioninanyoftheprovidedportletstriggersanimmediateupdateofallother
portlets.Forsynchronizingthemultiplecoordinatedviews,theyproposedanarchitectureusingan
observerpatternandaJavaScriptobjectsothatinteractioninanycoordinatedviewnotifiesthemain
one,whichinturnnotifiesandtriggersupdatesinallrelatedviews.

Wong,Crowder,Wills, andShadbolt (2006)presenteda solution foradocument repository
inaspecificareabasedonmultipleportletsthatcommunicatewitheachother,butitwasbefore
JSR-286anditsnewinter-portletcommunicationmechanisms.Althoughtheyusedportletsessions
inapplicationscopetopropagatechangesofviewingcontexts,sometimesitisbettertouseportlet
eventsorpublicrenderparameters.

Informationretrievalsystemsareverycommonintheweb.CiteSeer,forexample,isadigital
libraryandsearchengineinthefieldofcomputerandinformationscience.Duetoitsmonolithic
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