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ABSTRACT

Knowledgegraphshavebeenwidelyadopted, in largepartowing to their schema-lessnature. It
enablesknowledgegraphstogrowseamlesslyandallowsfornewrelationshipsandentitiesasneeded.
Aknowledgegraphisagraphconstructedbyrepresentingeachitem,entityanduserasnodes,and
linkingthosenodesthatinteractwitheachotherviaedges.Knowledgegraphshaveabundantnatural
semanticsandcancontainvariousandmorecompleteinformation.Itisanexpressionmechanism
closetonaturallanguage.However,westilllackaunifieddefinitionandstandardexpressionform
ofknowledgegraph.Theauthorsproposetoclarifytheexpressionofknowledgegraphasawhole.
Theyclarifythearchitectureofknowledgegraphfromdata,information,knowledge,andwisdom
aspectsrespectively.Theauthorsalsoproposetospecifyknowledgegraphinaprogressivemanner
asfourbasicformsincludingdatagraph,informationgraph,knowledgegraphandwisdomgraph.
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1. INTRoDUCTIoN

Therearedifferentkindsofdiscretedataintherealworldwelivein.Thedatacannotbeusedifthey
existonlyinthediscreteform.However,thisisnotworthworryingaswecansimplymakethedata
meaningfulbygivingaspecificenvironment.Dataareprocessedtobeusefulandpresentedtous
intheformofinformation,thenwecangetalotoffragmentedexpressions.Withthesefragmented
expressions,thatis,theconception“information”wementionedabove,wecancombinemultiple
informationtoanswermorecomplexquestionsabouthowtodoit.Byabstractingandconverting
informationanddatainagivencontextandtheapplicationofdataandinformation(Bellinger&
Castro,2004),knowledgeshowsup.Furthermore,comprehensiveknowledgeofthesamecategory
canbeuseofmakingfavorablejudgments,preciselypredicting,andsmartlyplanning.Obviously,
theutilizationofvestedknowledgeisbeyonditsliteralmeaningofthecategory,whichiswhatwe
say,“wisdom”.Figure1showstheprogressiverelationshipamongdata,information,knowledgeand
wisdom.Dataexistingasdiscreteelementshavenosemantics.Informationisdataafterprocession
ofconceptualmappingandrelationalconnection.Usersaccesstoinformationafterfilteringvaluable
information and internalize those information into knowledge. When information is adequately
assimilated,itproducesknowledgewhichmodifiesanindividual’smentalstoreofinformationand
benefitshis/herdevelopmentandthatofthesocietyinwhichhe/shelives.
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Inourpreviouswork(Duanetal.,2017),weclarifiedthearchitectureofKnowledgeGraphas
awholeandextendedtheexistingconceptofKnowledgeGraphintofouraspectsincludingData
Graph,InformationGraph,KnowledgeGraphandWisdomGraph.Shaoetal.(2017)proposedto
answer the Five Wsproblems through constructing the architecture ofData Graph, Information
Graph and Knowledge Graph. We clarify the architecture of knowledge graph from DataDIKW,
InformationDIKW,KnowledgeDIKWandWisdomDIKWaspectsrespectively.Correspondingly,wepropose
toextendtheexistingexpressionofknowledgegraphinaprogressivemannerasfourbasicforms
includingDataGraphDIKW,InformationGraphDIKW,KnowledgeGraphDIKWandWisdomGraphDIKW.We
proposeaDIKWapproachtosupportdynamicsemanticmodelingthroughaprogressivehierarchy
ofDataGraphDIKW,InformationGraphDIKW,KnowledgeGraphDIKWandWisdomGraphDIKW.Wedefine
theresourcesandthefourgraphsasfollows:

Definition 1:Resourceelements(ElementsDIKW).
ElementsDIKW:=<DataDIKW,InformationDIKW,KnowledgeDIKW,WisdomDIKW>;
Definition 2: GraphDIKW. We extend the concept of existing knowledge graph into four parts:

DataGraphDIKW,InformationGraphDIKW,KnowledgeGraphDIKWandWisdomGraphDIKW.
GraphDIKW:=(DataGraphDIKW),(InformationGraphDIKW),(KnowledgeGraphDIKW),(WisdomGraphDIKW).

WeshowtheprogressiveformsofresourcestypeinTable1.DataGraphDIKWcanbeexpressed
through a variety of data structures including array, list, link and combination of multiple data
structures.SemanticmodelingofDataDIKW,providingaplatform-independentDataDIKWrepresentation
willbeamajoradvantageinthecloudspace.InformationGraphDIKWexpressestheinteractionbetween
entitiesintheformofadirectedgraph.KnowledgeGraphDIKWisoffreeschemaandexpressesrich
semantic relationshipswhich is conductive to have a completingmapping towards requirements
described in the formofnatural language.WisdomGraphDIKW canbeused toorganizeunknown
resourcesinferredthroughexistingknownDataDIKW,InformationDIKWandKnowledgeDIKW.

Intherestofthispaper,wefirstlyelaboraterepresentationsofDataGraphDIKW,InformationGraphDIKW,
KnowledgeGraphDIKWandWisdomGraphDIKWinSection2,3,4and5respectively.Thenwedescribe
theprogressiverelationshipamongDataDIKW,InformationDIKW,KnowledgeDIKWandWisdomDIKWin
Section6and7.TherelatedworksareelaboratedinSection8.AndweconcludeourworkinSection9.

2. RePReSeNTATIoN oF DATAGRAPHDIKW

DataDIKWisthesymbolicrepresentationofobservablepropertiesoftheworld.DataDIKWisobtained
byobservingbasicindividualitemofnumbersorotherinformation,butonitsown,withoutcontext,
DataDIKW has no meaning. Storing of DataDIKW does not change DataDIKW itself, but it has many
expressionforms(Zins,2010).AsFigure2shows,DataDIKWcanbeorganizedinmanydifferenttypes
ofdatastructures,includingarrays,stacks,listlinksandsoon.DataDIKWcanbeofstructured,semi-
structuredandunstructured,relationalornon-relationalform.Generally,DataDIKWisrepresentedas
manydiscreteelementsoriginally(Johannessen&Fuglseth,2014).Figure3showsaseriesoforiginal

Figure 1. Progressive relationship among data, information, knowledge and wisdom
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