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ÁTool (Onto2SMem) to 
generate declarative 
knowledge base in 
SMem from ontology

ÁSound (if incomplete) 
inference

ÁProof of concept

ÁBaseline 
implementation



ÁSemantic memory (SMem)

ÁStore facts about world (declarative)

ǐGraph: nodes, augmentations

ÁRetrieval and storage

ǐCue- or non-cue ɀbased retrievals

ǐEfficient retrievals with activation bias

ÁMemory or file (SQLite)



ÁFormal representation of domain 

ÁClasses and instances

ǐE.g., Steve is an instance of Person

ǐClasses have attributes (e.g., name, SSN), restrictions 
(e.g., Father must have at least one child)

ÁRelationships expressed as properties

ǐE.g., isFatherOf ( Person,Person )

ǐisFatherOf ( Steve,Matthew ) , so both Steve and 
Matthew are instances of Person



ÁWeb Ontology Language

ÁBased on descriptive logics

ÁTwo versions with multiple sublanguages with 
associated use cases and computational profiles 

ÁRepresented in multiple formats, including 
XML/RDF

Áhttp://www.w3.org/TR/owl-features/



ÁSimple family example
ÁMust define

ÁRelationships
ǐhasSibling (Person, 

Person)

Áinstances 
ǐJoe, Amy

Áinstance relationships
ǐhasSibling ( Joe,Amy )



ÁDirect assertions  easy 
to query
Á hasMother (Joe, 

Heather) 

ÁSome relationships 
require inference
Á isMotherOf (Heather, 

Joe)

Á hasSibling (Amy, 

Matthew)

Á hasFather ( Amy,Steve )



ÁOWL uses open-world assumption
ÁWith OWL, if not verifiably true or false, uncertain
ǐVerifiably true if directly asserted or implied

ǐVerifiably false if property restrictions imply

ÁOWL does not use the unique name 
assumption
ÁOWL does not assume two names mean two 

distinct entities

ÁInferred or directly asserted (sameAs or 
differentFrom )



ÁOWL 1 and OWL 2 have properties, property chains, 
property restrictions, quantifiers
ÁOWL 1 guide: http://www.w3.org/TR/owl-features/
ÁOWL 2 guide: http://www.w3.org/TR/2009/REC-owl2-

primer-20091027/
ÁFor our example, interested in:
ÁInverse properties
ÁSymmetric properties
ÁTransitive properties
ÁProperty chains
ÁThese must be preserved when representing ontology in 

SMem



ÁJava utility using Jena framework API
ÁInput: OWL file

ÁOutput: SMem declarative add commands

ÁAllows use of existing ontologies in SMem

ÁPreserves properties and arbitrary graph structure

ÁAdds supporting collections useful for inference
ÁOnto2SMem
Áhttp://bryanesmith.com/soar/inference/

ÁJena
Áhttp://jena.sourceforge.net/



ÁRequirement: sound if incomplete
ÁDomain independent
ÁWorks with KB generated by Onto2SMem

ÁImplemented in Soar agent space
ÁUseful subset of OWL features
ÁInverse properties

ÁSymmetric properties

ÁTransitive properties

ÁProperty chains (not implemented)




