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Abstract. Multi agentsystems,Grid technology, SemanticWeb,andWeb Intelligenceparadigmare
threemodernapproachesin informationtechnologies,whichweput togetherin our researcheffort de-
scribedin thispaperto createanew-generationinfrastructurecalledtheWisdomGrid with themission
to maintain,share,discover, andexpandknowledgein geographicallydistributedenvironments,andin
this way to supportdevelopmentof intelligent informationsystems.Thepaper, introducesmotivating
ideasfor this project,proposesthe systemarchitectureof an instanceof the WisdomGrid. The full
versionof thepaperwill alsodescribetheWisdomGrid functionalityby meansof a casestudyof one
medicalapplication.

1 Motivation

The Web hassignificantimpactson both academicandordinarydaily life. It revolutionizesthe way in
which informationis gathered,stored,processed,presented,shared,andused.Moreover, theWebprovides
the infrastructurefor the Grid, an emerging platform to supporton-demand“virtual organizations”for
coordinatedresourcesharingandproblemsolvingon a globalscale[10]. TheGrid is sometimesheralded
asthenext generationof theInternetor theWeb. TherearestrongconnectionsbetweenGrid, theInternet,
andWebdevelopments,aswewill discusslater.

The early Grid computingefforts beganwith an emphasison compute-intensive tasks,which benefit
from massiveparallelismfor its computationneeds,but arenotdataintensive;thedatathatthey operateon
doesnot scalein portion to thecomputationthey perform.Later this focusshiftedto moredata-intensive
applications[4], wheresignificantprocessingis doneon very largeamountsof data,andrecentlyseveral
researchprojectsalsoaddressknowledgediscovery in thelargedatabasesattachedto theGrid [3].

Meanwhile,“a new generation of Web technology, called the SemanticWeb, is designedto improve
communicationsbetweenpeopleusingdifferent terminologies,to extendto interoperability of databases,
to providetoolsfor interactingwith multimediacollections,andto providenew mechanismsfor thesupport
of “a gent-based”computingin which peopleandmachineswork more interactively.” [2]. Theseideasled
Grid scientiststo thenotionof SemanticGrid, wherethey planto applySemanticWebtechnologiesin Grid
computingdevelopments[7].

WebIntelligence(WI) is a new directionfor scientificresearch anddevelopmentthat exploresthefun-
damentalrolesaswell aspractical impactsof Artificial Intelligence(AI) andadvancedInformationTech-
nology(IT) on thenext generationof Web-empoweredproducts,systems,services,andactivities[11]. Our
vision is thata similar researchdirection,correlatedwith the WI research,is alsoneededin the Grid re-
searchdomain.Therefore,this paperdealswith an analogousparadigm,Grid Intelligence, asa basisfor
developinga new-generationinformationtechnologyinfrastructure,theWisdom Grid (WG), which will
allow thecreationof intelligentGrid applicationsthatwill helppeopleachieve betterwaysof living, per-
formingscientificwork, treatingpatients,working, learning,etc.

2 The System Design

In this section,we describethesystemarchitecture,outlinethefunctionalityof thecomponentsinvolved,
anddescribeinteractionsbetweenindividualcomponents.



1. Architecture. The architectureof our WisdomGrid systemis sketchedin Fig 1. The agentsprovide
distributedintelligenceservices,which involve communicationanddecisiontakingactivities. TheGrid is
thebasicinfrastructure,which providessecureaccessesto distributeddataandknowledgeresources.

Fig. 1. SystemArchitecture

2. Agent Grid Service. This serviceis a part of the WisdomGrid systemandplaysthe main role in the
interactionof agentandGrid services,andassuch,it is themediatorbetweentheAgentplatformandother
serviceson theGrid. This servicetransformsagents’messagesto exactactionsandconvertstheresultsof
theseactionsbackto themessages.Thisservicecloselycooperatewith theKnowledgeBaseService, which
is alwaysqueriedfor dataandtheirsemanticsandalsofor informationaboutall theservicesandresources,
which canbeusedin searchfor knowledge.

3. Knowledge Discovery Services. This serviceis ableto performknowledgediscovery (advanceddata
analysislike datamining, OnlineAnalytical Processing,etc. [8]) in databasesintegratedinto theGrid. It
is basedon a novel infrastructurecalledtheGridMiner [3], which we aredevelopingwithin anotherGrid-
basedproject.Thefull versionof thepaperwill presenttheGridMinerarchitectureandits functionality.

Externalservicesextendour systemby thedatafrom servicesoutsidetheWisdomGrid infrastructure,
for examplefrom Webservices.

4.Knowledge Agent (KA). Thisagentrepresentsthesystemto theoutsideworld duringthecommunication
with otheragents.Fromthesoftwareandoutsideworld pointof view, it is anintelligentsoftwareagent,but
from theWG point of view it is a specificGrid application.This agentis registeredon theagentplatform
JADE [1], which is compatiblewith theFIPA standards[6]. In fact,thisagentworksasaninputandoutput
interfaceto theWisdomGrid systemandin sucha way, heis a mediatorbetweenknowledgedemandand
informationresourceson theotherside.This agentis createdandmanagedby theAgentGrid Serviceand
communicateswith otheragentsby messagesin theACL format[5].

5. Knowledge Explorer Agent (KEA). This agentis usedby the WisdomGrid to searchat appropriate
Grid siteswhen the requestedinformation is not found in the Knowledge Basebut the location of this
informationis known. This agentis registeredon the agentplatform andis managedby the Agent Grid
service, which givestheagentthe instructionshow to askfor thedesireddataandalsoinformationabout
the locationof the data.The agentis able to queryotheragentsandalsosearchthe SemanticWeb [2],
which is anotherinformationandknowledgesourceof our system.

6. Personal Agent (PA). Theuserwho asksfor knowledgesubmitsPAs. Theseagentsareableto address
questionsto theWisdomGrid andpresentanswersto theuser. Thesuccessof thisactivity stronglydepends
on understandingof the PA andKA andalsoon the queryconstructiontechnique.PA is not part of the
systembecauseit is createdby theuserandis not registeredon our agentplatform.It canasktheKA for
the list of domains,aboutwhich it hasknowledge,or PA caninform the KA aboutthe ontology, which
describesits domainandmergeit togetherwith KA’sontologyto selectonecommondomain.



6. Knowledge Base (KB). Our KB is a databasewhich storesparticulardataaboutrealobjectsandrela-
tionsbetweentheseobjectsandtheir properties.KB consistsof two parts;thefirst oneis a well-prepared
ontologyandthesecondoneareinstancesof this ontology.

3 Conclusions

Thispaperoutlinesourvisionof theWisdomGrid asafutureinfrastructurefor advancedapplications.The
full versionof the paperwill alsopresentan instancearchitectureof theWisdomGrid, describeits main
components,andthe structureof their communication,andthe conceptsof the WisdomGrid knowledge
basein the context of an examplemedicalapplication.The prototypeimplementationof the knowledge
discoveryservicesis currentlyin progress.
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