Towards Grid Based Intelligent I nformation Systems

A. Min Tjoat, PeterBrezary? andlvanJanciak

! Institutefor Software TechnologyandMutimediaSystems
ViennaUniversity of TechnologyVienna,Austria
tjoa@fs.tuw en. ac. at
2 Institutefor SoftwareScience
University of Vienna,Liechtensteinstrass#?, A-1090Vienna,Austria
{brezany| j anci ak}@ar . uni vi e. ac. at

Abstract. Multi agentsystemsGrid technology SemanticWeb, andWeb Intelligenceparadigmare
threemodernapproacheg informationtechnologieswhich we puttogetheiin our researcteffort de-
scribedin this paperto createa new-generationnfrastructurecalledthe WisdomGrid with themission
to maintain,sharediscover, andexpandknowledgein geographicallydistributedervironments andin

this way to supportdevelopmentof intelligentinformationsystemsThe paper introducesmotivating
ideasfor this project, proposeghe systemarchitectureof an instanceof the WisdomGrid. The full

versionof the paperwill alsodescribethe WisdomGrid functionality by meansof a casestudyof one
medicalapplication.

1 Motivation

The Web hassignificantimpactson both academicand ordinary daily life. It revolutionizesthe way in
whichinformationis gatheredstored processedyresentedsharedandused .Moreover, the Web provides
the infrastructurefor the Grid, an emeging platform to supporton-demand‘virtual organizations”for
coordinatedesourcesharingandproblemsolving on a globalscale[10]. The Grid is sometimeseralded
asthe next generatiorof the Internetor the Weh TherearestrongconnectionbetweenGrid, the Internet,
andWebdevelopmentsaswe will discusdater

The early Grid computingefforts beganwith an emphasison compute-intensie tasks,which benefit
from massie parallelismfor its computatiomeedsput arenot dataintensie; thedatathatthey operateon
doesnot scalein portionto the computatiornthey perform.Later this focusshiftedto moredata-intensie
applicationg4], wheresignificantprocessings doneon very large amountsof data,andrecentlyseveral
researclprojectsalsoaddresknowledgediscoveryin thelarge databaseattachedo the Grid [3].

Meanwhile,“a new geneation of Web technolagy, called the Semantid\eb, is designedo improve
communicationbetweerpeopleusingdifferentterminolayies,to extendto interoperability of databases,
to providetoolsfor interactingwith multimediacollections,andto providenexs mehanismdor thesupport
of “a gent-based”computingin which peopleand madineswork more interactively’ [2]. Theseideasled
Grid scientistdo thenotionof Semantidsrid, wherethey planto apply SemantidVebtechnologiesn Grid
computingdevelopmentg7].

Web Intelligence(WI) is a new directionfor scientificreseach and developmenthat exploresthe fun-
damentalkolesaswell as practicalimpactsof Artificial Intelligence(Al) andadvancednformationTech-
nology (IT) onthe next genertion of Web-empowesd products systemsservicesand activities[11]. Our
vision is thata similar researctdirection, correlatedwith the WI researchis alsoneededn the Grid re-
searchdomain.Therefore this paperdealswith an analogougparadigm,Grid Intelligence asa basisfor
developinga new-generatiorinformationtechnologyinfrastructurethe Wisdom Grid (WG), which will
allow the creationof intelligent Grid applicationghatwill help peopleachiese betterwaysof living, per
forming scientificwork, treatingpatientsworking, learning,etc.

2 TheSystem Design

In this section,we describethe systemarchitectureputline the functionality of the componentsénvolved,
anddescribénteractiondbetweerindividual components.



1. Architecture. The architectureof our Wisdom Grid systemis sketchedin Fig 1. The agentsprovide
distributedintelligenceserviceswhich involve communicatioranddecisiontaking actiities. The Grid is
thebasicinfrastructurewhich providessecureaccesset distributeddataandknowledgeresources.
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Fig. 1. SystemArchitecture

2. Agent Grid Service. This serviceis a part of the WisdomGrid systemandplaysthe mainrole in the
interactionof agentandGrid servicesandassuch,it is themediatorbetweerthe Agentplatformandother
serviceson the Grid. This servicetransformsagents’'messageto exactactionsandcornvertsthe resultsof
theseactionsbackto themessaged his servicecloselycooperatavith the Knowledg BaseServicewhich
is alwaysqueriedfor dataandtheir semantic&indalsofor informationaboutall the servicesandresources,
which canbeusedin searchfor knowledge.

3. Knowledge Discovery Services. This serviceis ableto performknowledgediscovery (advanceddata
analysislike datamining, Online Analytical Processingetc. [8]) in databasemtegratedinto the Grid. It
is basedon a novel infrastructurecalledthe GridMiner [3], which we aredevelopingwithin anotherGrid-
basedoroject. Thefull versionof the papemwill presenthe GridMiner architectureandits functionality.

Externalservicesextendour systemby the datafrom serviceoutsidethe WisdomGrid infrastructure,
for examplefrom Webservices.

4.Knowledge Agent (KA). Thisagentrepresentthesystento theoutsideworld duringthecommunication
with otheragentsFromthe softwareandoutsideworld pointof view, it is anintelligentsoftwareagent but

from the WG point of view it is a specificGrid application.This agentis registeredon the agentplatform

JADE [1], whichis compatiblewith the FIPA standard$6]. In fact,this agentworksasaninputandoutput
interfaceto the WisdomGrid systemandin suchaway, heis a mediatorbetweerknowledgedemandand

informationresource®n the otherside. This agentis createdandmanagedy the AgentGrid Serviceand

communicatesvith otheragentsby messages the ACL format[5].

5. Knowledge Explorer Agent (KEA). This agentis usedby the Wisdom Grid to searchat appropriate
Grid siteswhen the requestednformationis not found in the Knowledg Basebut the location of this
informationis known. This agentis registeredon the agentplatform andis managecdy the Agent Grid
service which givesthe agentthe instructionshow to askfor the desireddataandalsoinformationabout
the location of the data.The agentis ableto query otheragentsand also searchthe Semanticweb [2],
which is anothelinformationandknowledgesourceof our system.

6. Personal Agent (PA). The userwho asksfor knowledgesubmitsPAs. Theseagentsareableto address
guestiongo theWisdomGrid andpresentinswerso theuser Thesucces®f thisactiity stronglydepends
on understandingf the PA andKA andalsoon the query constructiontechnique PA is not part of the
systembecausét is createdby the userandis not registeredon our agentplatform. It canaskthe KA for
the list of domains,aboutwhich it hasknowledge,or PA caninform the KA aboutthe ontology, which
describests domainandmergeit togethemwith KA’s ontologyto selectonecommondomain.
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tio
on

3

Knowledge Base (KB). Our KB is a databasevhich storesparticulardataaboutreal objectsandrela-
ns betweerntheseobjectsandtheir propertieskKB consistsof two parts;thefirst oneis a well-prepared
tologyandthe secondneareinstance®f this ontology

Conclusions

This paperoutlinesour vision of the WisdomGrid asa futureinfrastructurgor advancedapplicationsThe

ful
co

| versionof the paperwill alsopresentaninstancearchitectureof the WisdomGrid, describeits main
mponentsandthe structureof their communicationandthe conceptf the Wisdom Grid knowledge

basein the contect of an examplemedicalapplication.The prototypeimplementatiorof the knowledge
discovery servicess currentlyin progress.
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