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Semantic memory (SMem)
Store facts about world (declarative)
Graph: nodes, augmentations

Retrieval and storage
Cue or noncuezbased retrievals
Efficient retrievals with activation bias

Memory or file §QLIte



Ontology

Formal representation of domain

Classes and instances
E.g., Steve is an instance of Person

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

Relationships expressed as properties
E.g.,isFatherOf ( Person,Person )

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



OWL

Web Ontology Language
Based on descriptive logics

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

Represented in multiple formats, including
XML/RDF
http ://www.w3.0rg/TR/owdfeatures/



Ontology example

Simple family example
Must define

Relationships

hasSibling (Person,
Person)

Instances
Joe, Amy

Instance relationships
hasSibling ( Joe,Amy )




OWL: more than a graph

Direct assertions easy

to query

hasMother (Joe,
Heather)

Some relationships

require inference

IsMotherOf (Heather,
Joe)

hasSibling  (Amy,
Matthew)

hasFather ( Amy,Steve )




Notes about OWL

OWL use®penworld assumption

With OWL, If not verifiably true or false, uncertain
Verifiably true if directly asserted or implied

Verifiably false If property restrictions imply
OWL does not use thenigue name

assumption

OWL does not assume two hames mean two
distinct entities

Inferred or directly assertecgameAs or
differentFrom )



OWL features

OWL 1 and OWL 2 have properties, property chains,
property restrictions, quantifiers

OWL 1 guidehttp://www.w3.org/TR/owAfeatures/

OWL 2 guidehttp://www.w3.0rg/TR/2009/REGwWI2-
primer-20091027/ |
For our example, interested In:

Inverse properties
Symmetric properties
Transitive properties
Property chains

These must be preserved when representing ontology In
SMem



Onto2SMem

Java utility using Jena framework AP
Input: OWL file
Output: SMem declarative add commands
Allows use of existing ontologies in SMem
Preserves properties and arbitrary graph structure
Adds supporting collections useful for inference
Onto2SMem
http ://bryanesmith.com/soar/inference/

Jena
http://jena.sourceforge.net/



Inference with SMem

Requirement: sound if incomplete
Domain independent

Works with KB generated by Onto2SMem
Implemented in Soar agent space
Useful subset of OWL features

Inverse properties

Symmetric properties

Transitive properties

Property chains (not implemented)






