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DownloadsDocumentationForumsArticlesSampleCodeGettingStartedTutorialsBlogsFeatureSemanticBreakthroughByDavidBaumTheSemanticWebisbreakingoutofresearchlabsandintothebackoffice,asbusinessesofalltypesprovethepotentialofthisfar§reachingtechnology.Byanymeasure,theWorldWideWebisanimmensesuccess,helpingeverybodyfrompreschoolerstoCEOsshareinformation,simplifyresearch,andconductbusinessonline.Still,manyresearchersaren'thappywiththestateofWebtechnology.Theythinkthatsomethingismissing:intelligence.Forexample,toassembleinformationfromseveralsiteswithtoday'sWeb,youhavetovisitthemindividuallyandthencutandpastethecontenttocreateacohesivepresentation.ThispastimehasbecomeroutineformanyÌyetifyouaskacomputertodothesamething,itwouldn'tknowwheretostart.That'sbecausetheWeb'sHTMLpagesaredesignedforhumans,notmachines,toread.ThisweaknessismoreobviousduringcomplexWebtransactionssuchasonlineshopping.PurchasersknowthattheposteditemnumberandpricerefertotheproductpicturednearbyÑDeepBlueGogglesandSnorkelSet,ItemNumberAÑ224,US$12.99.Amachinecan'tmakethissameinference,becauseHTMLwasn'tdesignedtocontainthislevelofmeaning.HTMLcansay,"Makethisboxsquare,andpositionitnexttothistextstring."ButithasnosemanticmechanismtoexpressthattheseparticularpiecesofinformationareboundtogetherÑthatthispricereferstothoseitemsÑletalonetosuggestthatacustomermightalsobeinterestedinapairofflipÑflops.TheSemanticWebputsHTMLdataintoamachineÑreadableformat,sothatcomputerscanaggregateitandunderstandtheserelationships.ItaccomplishesthistaskwithExtensibleMarkupLanguage(XML)anddataÑlanguagestandardssuchasResourceDescriptionFramework(RDF)andWebOntologyLanguage(OWL),twoWorldWideWebConsortium(W3C)standards.ThesestandardsanddescriptorsenableWebdeveloperstoaddlayersofmeaningtoWebdocuments,supplyingaframeworkfordefininghowdataislinkedandhowitsintendedrelationshipsareexpressed."TheSemanticWebisagreatwaytomapunrelatedsetsofdatatogetherbasedoncommoncriteria,andtominedatainnewwaysbybeingabletolookacrossmanytypesofinformationstores,"saysIDCanalystScottLundstrom."Inthepast,itwashardforhumanstomaketheseassociations.Nowweareteachingcomputerstodoitforus."



2006-07-25 http://www.oracle.com/technology/oramag/oracle/06-may/o36semantic.html #2DesignFlawsWhentheWebtookoffasacommercialventure,HTMLbecamefixedinthecollectivedevelopmenttoolbox.Today'sresultinghyperlinksincludelittleinformationabouttherelationshipsamongsitesorelementsonapage.ThislimitationrestrictstheWebfromreachingitspotentialasamediuminwhichdatacanbesharedandprocessedbyautomatedtools,aswellasbypeople.IfWebdocumentsweredefinedsemantically,simplesearchesandqueriescouldmoreeasilyidentifyrelatedcontent.Forexample,inthelifesciencesdomain,scientificinformationrelatedtodrugdiscoveryanddevelopmentcouldbesemanticallylinkedtosimplifydatahandlingoperations,acceleratingtheprocessofidentifyingsafeandeffectivepharmaceuticalcompounds.IDC'sLundstromsaysSemanticWebtechnologyisanaturalfitfortheknowledgemanagementchallengesfacingresearchersandcliniciansinthisindustry.Asscientistscontinuetounravelthehumangenome,theabilitytolocate,navigate,analyze,andintegratevastamountsofscientificinformationwillbeessential.Yetcurrentdatabasemanagementsystemscan'teasilycapturealltherelationshipnuancesofbiologicalandchemicalobjects,suchasgenes,proteins,andDNAsequences.OncetheseelementsareidentifiedandlinkedinaSemanticWebgraph,researcherscanview,analyze,andtakeactionondistinctbitsofinformationinaunifiedway."ThereisadegreeofflexibilityintheSemanticWebthatallowsresearcherstoturnverydisparatebitsofdataintoknowledge,"Lundstromsays.Likeaddingmetadatatoadatabase,theSemanticWebincludesinformationaboutrelationshipsbetweendataelements.TheseelementsaredefinedinselfÑdescriptivestatementscalledRDFtriplescontainingasubject,predicate,andobject.Bymodelingdatainthisway,developerscanbuildimplicitrelationshipsamongdataelementsthatwereformerlytreatedasseparateentitiesÑorthatpreviouslyhadtobemodeledandanalyzedusingdissimilardatabasetechnologiesandtools.Lundstromsaysthatbuildingnewrelationshipsinthiswaycanimprovebusinessintelligence.Oneexample:"PharmaceuticalcompaniesamasshugevolumesofexperimentaldatathatmaybespreadacrossmanyR&DunitsÑfromtargetbiologyandcompounddiscoverytopreclinicaldevelopmentandclinicaltrials,"hesays."SemanticWebtechnologyisagreatwaytoconnectandinterpretit."Google,theNextGenerationIntelligentinternetsearchesareprobablythebestexampleofSemanticWebtechnologyinaction.WithtypicalWebsearches,theexactsearchstringmustbeembeddedinallthedocumentsthatresult.Forexample,asearchon"yachtracing"thatdoesn'tincludethephrase"America'sCup"won'tturnuparticlesaboutthisworldÑrenownedsailingevent,unlessthosearticleshappentousethephrase"yachtracing."ButifWebserversunderstoodthecontextofyachtracinganditscommondataelements,theywouldknowthattermslikeAmerica'sCupandyachtracingareinterrelated,evenifthey'renotexplicitlymentionedinthesearchcriteria.OntheSemanticWeb,thesetermscanbedescribedinayachtÑracingontologyÑacustomizedlexiconÑdesignedtodeliverrelevantinformationforpeopledoingcasualsearches.WhencodedwithalanguagesuchasRDF,theseontologiesbecome
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SnapshotsCerebrawww.cerebra.comLocation:Carlsbad,CaliforniaIndustry:SoftwareandITservicesEmployees:35Oracleproducts:OracleDatabase10gMcDonaldBradleywww.mcdonaldbradley.comLocation:Herndon,VirginiaIndustry:DefenseEmployees:320Oracleproducts:OracleDatabase10g

understandabletoelectronicagentssearchingforinformationaswell."OntologiescreatedwithRDFenableyoutomodeldatainsuchawaythatmachinescanmakesenseoutofit,"saysMaryParmelee,anontologistteamleadatMcDonaldBradley,aprivatelyheldcompanydeliveringITsolutionstodefense,intelligence,homelandsecurity,federallawenforcement,andfederalcivilclients."Ontologiesexpresstherelationshipsbetweendataobjectsanddescribethembytheirproperties,soaninferenceenginecaninterprettheserelationshipsautomatically."Aninferenceengineisasmartsearchenginethatinterpretstherulesthatdescribeobjectsinanontology.Theontologiesspecifyhowdatarelatestootherdata,actingasafiltertoenhanceWebsearchesbasedonametadatalayerthathasbeendefinedbysubjectÑmatterexperts.RDFsuppliesaframeworkforlabelingtheseontologiesandembeddinglabelsinXMLdocuments,soaninferenceenginecanunderstandthem.McDonaldBradleyisusingthistypeofinferenceengineaspartofaU.S.DepartmentofDefenseinitiativetoenabledecisionÑmakersandenduserstosearchandretrievedatafromdisparatedatasources.Forexample,ifmilitarypersonnelfoundanunidentifiedcontainerinanabandonedvehicle,theycouldperformanintelligentsearchthatlinkedthechemicalsinthatcontainer,themanufacturerofthatcontainer,thetypeofvehicle,andthelocation."Intelligenceexpertscreatetheseontologiesbecausetheyunderstandhowcertainmaterialslinktoothermaterialsandhowmanufacturersmightbeinvolved,"saysParmelee.MovingintotheMainstreamSemanticWebcapabilitiesfillauniquenicheininformationÑintensiveindustriessuchasdefenseandpharmaceuticals.IDC'sLundstromsaysthatthesetechnologiesplayapracticalroleinmanyotherindustriesaswell."TheSemanticWebisprevalentinlifesciencesbecauseoftheeconomicsofclinicaldevelopment:Anythingthatacceleratestherateatwhichacompoundisapprovedisextremelyvaluable,"heconcedes."Butthesesameconceptsapplytoanysituationinwhichacustomizedlexiconorontologyisuseful."RobertShimp,vicepresidentofglobaltechnologysalessupportandmarketingatOracle,identifiesfourtypicalwaysabusinesscoulduseSemanticWebtechnology:search,Webservices,gridcomputing,andcontentmanagement/compliance.



2006-07-25 http://www.oracle.com/technology/oramag/oracle/06-may/o36semantic.html #4LeadingtheWaywithOracleDatabase10gAccordingtoRobertShimp,Oraclevicepresidentofglobaltechnologysalessupportandmarketing,OracleDatabase10gRelease2istheworld'sfirstmainstreamcommercialdatabasetoprovidedirectandnativesupportforsemantictechnologyintheformofRDFtriples.InanOracledatabase,RDFtriplesarepersisted,indexed,andqueriedsimilartootherobjectÑrelationaldatatypes.ThisservesasafoundationforanewgenerationofenterpriseÑclass,semanticallyenabledbusinessapplications.OracleDatabase10gRelease2alsoincludesaproprietaryrulelanguageandanintegratedquerylanguagetointegrateRDFtripleswithrelationaltables.(Asyet,thereisn'tastandardforSemanticWebrules.OracleisparticipatinginaW3Cworkinggrouptodeveloprulestandards.)Thesecapabilitiesareparticularlyusefulwhenitcomestomodelingandusingcomplexdatasets,becausemanytypesofdatacanbecombinedandinterrelatedinasingleinstanceofOracleDatabase10g."Ifyou'reusingOracleDatabase10gRelease2andtheOracleSpatialoptioninyourinfrastructuretoday,youprettymuchhaveeverythingyouneedtogetstarted,"saysShimp."Youdon'tneedtobuildanentirelynewinfrastructure.""TerminologysuchasRDFandOWLmakesemantictechnologiessoundsortofcomplex,butthepractical

Justassemanticallyenabledsearchesapplytotheinternetatlarge,thesesamedynamicscanbeappliedtoaparticularbusinessdomainwithinalargecompany.Forexample,anautomobilemanufacturermighthavemanyautonomousdivisions,eachwithdifferentpartnumbersforthesamebasicitems.DivisionA'spartnumberXYZÑ1234mightrefertoanengineblockthatisidenticaltopartnumberABCÑ9876atDivisionB.Purchasingofficerswanttoobtainvolumediscountsbyorderingthesepartsinbulk,butit'sdifficulttosortoutthesedifferences,becausepartsdataisstoredindifferentlocationsandusedbymultiplesystems.Asimpleontologycouldcomparetheinformationineachdivision'spartsdatabasetorevealthatpartnumberXYZÑ1234isidenticaltopartnumberABCÑ9876,andsoon.CompaniesalsousesemantictechnologytodescribeWebservices,makingiteasierfordeveloperstofindthefunctionstheyneedwhentheyareincorporatingthemintobusinessprocesses."AdeveloperusingOracleSOA[serviceÑorientedarchitecture]SuitetocreateaninternetshoppingapplicationmightneedtolocateaWebservicethatperformsacreditcheck.SemantictechnologycouldmakeiteasierforthatdevelopertofindaWebservicewithaspecificapplicationÑprogramminginterfaceorprotocolÑhelpingtomakeSOApracticalonamuchlargerscale,"Shimpsays.Meanwhile,systemadministratorsmanagingcomputergridswanttobeabletodeployapplicationswithoutworryingaboutwhichindividualserversorstoragedevicesareinvolved.AsmanyOraclecustomershavedemonstrated,OracleRealApplicationClusterstechnologyenablescompaniestobuildinfrastructuregrids
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NextSteps

usingclustersoflowÑcostservers,modularstoragearrays,andinexpensivediskdrives,loweringcostsandsimplifyingconfigurationchallenges.Semantictechnologiescandescribegridresourcessothateachdeviceinthenetworkcan"understand"what'savailable,negotiateforresources,andexecuteapplicationlogic."Oracleisusingsemantictechnologytoenablemachinestounderstandothermachines,sothattheycanmoreeasilycooperateingridenvironments,"saysShimp.SemantictechnologyisimportanttocontentmanagementandcompliancebecauseitmakesiteasiertomeetSarbanesÑOxleyrequirementsthatcallforsegregationofdutiesbetweenfinancialresponsibilitiesandfunctionpoints."Inanindustrysuchasfinancialservices,therearemultipledatabasesandmultipleapplicationsthathavecontrolpoints,"saysJeffPollock,vicepresidentoftechnologyatCerebra,anOraclepartnerthatprovidesadaptivetechnologiesforinformationintegration,inCarlsbad,California."Forexample,[bankingpersonnel]willnotbeallowedtoapprovealoanapplicationiftheyarealsoallowedtochangetheloanratetable.SemanticWebtechnologyallowsustobuildrulesthatspecifytheseroles,andthentokeeptrackofwhichdataisaccessedbywhichindividuals."OracleDatabase10gRelease2providesthecoreinfrastructureforcreatingthesesemanticallyenableddatabases,whilepartnerssuchasCerebrasupplyusefuldevelopmenttools.Forexample,oneCerebracustomerisaFortune500electronicsmanufacturerthatwashavingtroublereconcilingproductdefinitionsamongitsmanufacturing,financial,andcontentmanagementsystems.Eachquarter,thecompanystruggledtopulltogetheritsfinancialresultsbecauseofadisparityinhowitsproductswereclassified.Forexample,financialanalystsneedtobeabletotrackrevenueaccordingtocategorieslikecomputerharddrives,butthat'sgettingtrickierasthesecomponentsfindtheirwayintoeverythingfromPCstoDVDplayers.Cerebracreatedanontologythathelpsmanagersunderstandtheseproductfamiliesbyunifyingmetadata,productdata,markethierarchies,andWebsiteproductclassifications.ThesolutionisanchoredbyOracleDatabase10g,whichstoresdatainbothrelationalandRDFformats,alongwitharulelanguageandquerylanguagetocombinethetwo."Before,creatingfinancialreportswaslargelyamanualprocess,becausesomebodyhadtoreconcilehowvariouselectronicsproductswererelated,"saysPollock."WetransformedasixÑtoeightÑweekreportingprocessinvolvingmanualcodeandlotsof[Microsoft]ExcelspreadsheetsintoaoneÑtotwoÑweekprocessthatishighlyautomatedbythesemantictechnologyinherentinOracleDatabase10g.ThiseffortshortenedthefinancialreportinglifecycleandmadetheentireERPecosystemmoreadaptableandflexibletothebusinesscommunity."DowntoEarthThemathematicalfoundationofSemanticWebtechnologywaslaiddecadesagowhen
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computerscientistsinventedgraphÑbaseddatalanguages,butonlyrecentlyhavethesedataÑmodelingmethodsenteredthepracticaldomainofbusiness.ShimpsaysthetechnologyisnowreadilyaccessibletoDBAsthroughdataÑlanguagestandardssuchasRDF."Thereisadeepreservoirofknowledgeintheacademiccommunityabouttheunderlyingmathematicsofsemantictechnology,butfromapractical,dayÑtoÑday,'HowdoIusethisstuff?'perspective,youdon'tneedtoknowmuchofanythingaboutit,"henotes."YouneedtobefamiliarwithXMLdatataggingandbasicrelationalconcepts.ButRDFtriplescanberepresentedeffectivelyinrelationaldata,andmanyoftheconceptsthatOracleDBAsknowinstinctivelynaturallyapply."McDonaldBradley'sParmeleeagrees,sayingthatdefiningtermsinanontologyisnotverydifferentfromwhatdevelopersdointhedatabaseworld."ThesamelogicthatgoesintoanER[entityrelationship]diagramoramultidimensionaldatabaseallowsyoutodistinguishbetweenobjectsandrelationshipsinanontology,"shesays."WeareconductinglabexperimentsassociatedwithalargedataintegrationprojectinwhichweusetheOracleSpatialRDFcapabilitiesofOracleDatabase10gforstoringdatainRDFformat.ThisformatpreservesthetruegraphÑbasedrepresentationoftheontologymodel,ratherthantryingtofitagraphÑbasedstructureintoastandardrelationalmold."IDC'sLundstrombelievestheultimatevalueofSemanticWebtechnologywillbedirectlyproportionaltotherateatwhichtheW3Cstandardsarestabilized."TheWebisbecomingmorediverseevenasinformationsystemsareinterconnectedinnewways,makingitharderandharderforhumanstounderstandtheserelationships,"hesays."StandardslikeRDFandOWLmakeoursoftwaresmarter,sowecancreatesystemsthatmakelogicalinferencesforus.Oncethestandardsarewidelyaccepted,theSemanticWebwilltakeoff."Whenthathappens,insteadofhardÑcodingrelationshipsbetweendataelements,asdevelopersmustnowdo,semantictechnologieswillweavethisinformationintotheveryfabricoftheWorldWideWeb.TheflexibilityofRDFallowsdeveloperstospecifyimplicitrelationshipsamongdataelements,leadingtomorecompleteandintelligentqueries.LundstrombelievesthatOracleisattheforefrontofthedatabaseindustryinitssupportforRDFdatatypesandotheressentialtechnologiesoftheSemanticWeb."OracleisleadingthemarketplacebyembeddingSemanticWebcapabilitiesintoitsdatabase,enablingcomputerstoaggregatedataandmakeinferencesaboutdatarelationships,"hesays."OracleisinagreatpositionheresincethecompaniesthatbenefitthemostfromtheSemanticWebarelarge,distributed,globaloperations,whereOracleisalreadythedatabasevendorofchoice."
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