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A:lot:of:unstructured:knowQhow
:Have:you:ever:wondered:how:to:do:something:

and:found:the:answer:on:the:Web?

RecipesLTstepqbyqstepTinstructionsTandT
doqitqyourselfTguidesTareTamongTtheTmostT
commonTexamplesTofTknowqhowT
vorTProceduralTKnowledgeSDT
T

KnowqhowTinTdigitalTformTisToftenT
unstructuredTvhardTforTaTmachineTtoT
understandSTandTitTcanTcomeTinTmanyT
differentTformatsDTTheTmostTcommonTare'
•:text
•:pictures
•:video
T

KnowqhowTcanTbe'
•:publicly:available:
TTveDgDTarticlesTonTtheTWebS
•:private:
TTveDgDTtheTstandardToperatingTproceduresT
TTofTanTorganisationS

Popular:websites:
collecting:knowQhow:

3T?DXXXDXXXTknowqhowTarticles

3T?MXDXXXTknowqhowTarticles

How:can:the:Semantic:Web:help?

Search

Assist

Compose

Automate

Knowledge:Extraction
Manual:and:Automatic:annotations:of:unstructured:knowQhow

Manual:annotation:
T

•TcanTbeTdoneTusingTannotation:tools
T

•TcanTbeTmadeTmoreTscalableTbyTadoptingT
::Social:Computation:strategiesT
TTveDgDTengagingTuserTcommunitiesS
T

•TcanThelpTtheTdevelopmentTofTautomatic
TTannotationTstrategies

Automatic:annotation
T

•TforTtextualTresourcesLTthisTcanTbeTdoneT
TTusingTNatural:Language:Processing:(NLP):
T

•TSeveralTattemptsThaveTbeenTmadeTtoTextractT
TTproceduralTknowledgeTautomaticallyDTTheT
TTresultsTobtainedTareTpromisingLTbutTstillT
TTlimitedTinTaccuracyD

Knowledge:Representation:in:RDF
A:representation:of:procedures:based:on:triples

An:RDFS:ontology:for:procedures
A:simple:vocabulary:to:represent:the:most:common:concepts

and:relations:that:occur:in:procedures

Querying:the:knowledge:base::SPARQL
Software:clients:do:not:need:external:reasoners:to:interact:with:the:
procedural:knowledge:baseF:the:SPARQL:query:language:is:enough

TheTSPARQLTqueryTlanguageTcanTbeTusedT
bothTtoTqueryTandTtoTupdateTtheTRDFT
triplestoresTcontainingTproceduralTknowledgeD
T

TheTdiagramTonTtheTleftTshowsTsomeTsimpleT
queriesTthatTcanTbeTformulatedTinTSPARQL'
T

•TWhichTWebTresourcesTdescribeTXC
T

•TWhatTdoesTXTrequireC
T

•TWhichTareTtheTsubstepsTofTXC
T

SPARQLTcanTalsoTformulateTmoreTcomplexT
queriesTsuchTas'
T

•TGivenTtheTsetTofTstepsTwhichTIThaveTalreadyT
TTcompletedTtoTachieveTXLTwhichTisTtheTstep
TTvorTstepsSTthatTITcanTdoTnextC
T

•TWhichTareTallTtheTpossibleTwaysTof
TTachievingTXCT

WebT
resources

WebT
resources

Ontology

Ontology

Manual:
annotation

Automatic:
annotation

•TTheTresourcesTdescribingTaTprocessTveDgDTtheT
textTwhereTtheTinstructionsTareTwrittenSTcanTbeT
connectedTtoTtheTsemanticTentitiesTthatT
representTthemDTThisTcanTbeTdoneTusingTtheT
OpenTAnnotationTDataTModelD
T

Inuthisuexample,utheuentityuX0uisuconnectedutou
theutextufragmentuYHowutoumakeupancakesY.

•TDifferentTpartsTofTaTprocessTcanTbeTannotatedT
asTdifferentTentitiesD
T

Inuthisuexample,utheuentitiesuX1,uX2uanduX3u
representutheuthreeusubstepsuofumakinguau
pancakeudescribeduinutheublueuprocedure.

•TEntitiesTcanTbeTrelatedTtoTeachTother
T

Inuthisuexample,utheublueuprocedureuisu
connectedutoutheugreenuprocedureubyuaurelationu
betweenuentitiesuX1uanduY0.uThisurelationu
couldumeanuthatuprocessuY0u(YHowutouprepareu
theupancakeumixY)udescribesuaupossibleuwayuofu
achievingutheusubstepuX1u(YPrepareutheumixY).

ATprocedureTcanTbeTrepresentedT
semanticallyTatTdifferentTlevelsTofTdetailD
TheTdiagramTonTtheTleftTshowsTaTmoreT
detailedTrepresentationTofTtheTprocedureT
WHowutoumakeupancakesWD
ThisTrepresentationLTforTexampleLTexplicitlyT
statesTthatTtheTprocedureTrequires:theT
WpanWTobjectTandTthatTtheTstepTWpourutheumixu
inuauhotupanWTcanTbeTdoneTonlyTafterTtheT
mixThasTbeenTpreparedD

SomeTofTtheTmostTcommonTcomponentsT
ofTproceduresTareTtheTfollowing'
T

•TDecompositionTofTaTprocedureT
TTintoTsubsteps
T

•TInputsTandToutputs
T

•TPreconditionsTandTeffects
T

•TWorkflowToperatorsTsuchTasTtheTorderTinT
TTwhichTtheTstepsTshouldTbeTperformedTveDgDT
TTtheTWbeforeWTrelationSTorTloopsTveDgDTtheT
TTWuntilWTrelationS

RDF
triplestore

T
vontology

for
proceduresS

InTtheTmostTsimpleTscenarioLTaTsearchTforT
knowqhowTcanTbeTimprovedTbyTlimiting:the:
resultsTtoTthoseTthatTdescribeTproceduresD
ButTaTsemanticTrepresentationTofTproceduresT
canTalsoTbeTusedTtoTexcludeTprocessesTthatT
requireTaTtoolTyouTdon•tThaveTorTthatTwouldTtakeT
too:much:timeTaccordingTtoTyourTpreferencesD

IfTaTprocessTisTdescribedTwithTaTsufficientTlevelT
ofTdetailLTaTsystemTmightTbeTableTtoTautomateT
itTvorTautomateTsomeTofTitsTstepsSDT
ForTexampleTitTcouldTbeTautomatedTbyTaTWeb:
ServiceTorTmaybeTevenTbyTaTrobotic:agentDT

ATsystemTthatTunderstandsTknowqhowTcouldT
recognizeTwhatTactivityTyouTareTtryingTtoT
achieveTvActivity:RecognitionSTandTassistT
youTinTcompletingTtheTremainingTstepsDT
IfTyouTareTtryingTtoTreachTaTcertainTdestinationLT
forTexampleLTitTcouldTgiveTyouTdirectionsTonT
howTtoTreachTitD

DiscoveringTtheTconnectionsTbetweenTdifferentT
proceduresTisTnotTtrivialDTForTexampleLThowTcanT
youTdiscoverTallTtheTpossibleTwaysTtoTgetTaT
EuropeanTvisaCTOnTtheTSemanticTWebTitTwouldT
beTpossibleTtoTcreateTaTnetwork:of:proceduresT
whichTcanTbeTusedTtoTdiscoverTrelatedTknowq
howTandTtoTcomposeTitTinTworkflowsD

Get your robot to understand 

pancake recipes on the Web

Quickly find the best way 

to remove wine stains
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How to prepare
the pancake mix
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and flour
● Add milk
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butter
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