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l What is an Ontology?
l 10 Practical Reasons

l Ontologies unambiguously define things.
l Associations bridge stove-piped domains.
l Ontologies can expand/narrow search terms.
l Ontologies enable “Activity-based” search.
l Ontologies can validate taxonomy membership.
l Ontologies can be distributed and aggregated.
l Ontologies map to dbms, OOP and UML modeling.
l Ontologies + Rules = Inference.
l Ontology concepts are mature.

l Conclusion



  

What is an Ontology?

l Useless Definition:
– “A specification of a conceptualization”

l Practical Definition:
– An object model or entity-relationship model

l Example: Person

birthdate: date
gender: char

Leader Resource

Image

Organization

depiction

published

worksFor

knows

is-A

leads



  

Reason #1: Ontologies 
unambiguously define things.

l 3 separate syntaxes ‡ same “thing”
l Essential for Authoritative search.

Person

OrganizationLeader

Saddam Hussein

“Saddam
Hussein”

Iraqi Government

“Mr. 
Hussein”

“Leader of Iraq”



  

Reason #2: Associations bridge 
stove-piped domains

l Essential for Asymmetric Search
l “Search by association” is the “killer-app” for robust 

ontologies.

Transportation
Ontology

Weapons
Ontology

bombplane

canExplode



  

Reason #3: Ontologies can expand/
narrow search terms

Wordnet
Extract
For
Concept
“car”



  

Wordnet Relations



  

Narrowing Search



  

Semantic Search Example (TAP)



  

Reason #4: Ontologies enable 
“Activity-based” Search.

l Demos of Activity based search at http://
tap.stanford.edu

Musician

Buy CD
Attend
Concert

Read
biography

See
Image

Why?

Activities:

Search for:

produces playsAt describes depiction



  

Reason #5: Ontologies can validate 
taxonomy membership

l Essential for authoritative machine categorization

Way

Road Route

highway parkway Side road

Traffic
lane

interchange pike throughway

sameClassAs

typeOf synonymOf

typeOf

part
part typeOf typeOf

typeOf typeOf



  

Reason #6: Ontologies enable web-
service orchestration.

l Canonical Example: Trip reservations for airline, rental 
car and hotel need to be orchestrated.

Rental car

Hotel

Airport

Room
Airplane1) getAirlineTickets()

2) getRentalCar()

3) getHotelRoom()fliesTo

locatedAt

part

drivesTo



  

Reason #7: Ontologies can be 
distributed and aggregated

l Construction and maintenance can be distributed.



  

Reason #8: Ontologies map to 
DBMS, OOP and UML modeling

A convergence of 4 diverse “data communities”!



  

Reason #9: 
Ontologies + Rules = Inference

l Two given relations and one inferred relation (uncleOf)

Person 
A

Person 
B

Person 
C

childOf

siblingOf

uncleOf

Rules

if (C.gender == “male” AND
      C == childOf(A))
     then C = sonOf(A);

if (B.gender == “male” AND
      B == siblingOf(A))
      then B == brotherOf(A);

if (C == sonOf(A) AND
     B == brotherOf(A))
     then B = uncleOf(C);



  

Reason #10: 
Ontology concepts are mature

l Used for Knowledge 
Representation starting in 1968 by 
M.R. Quillan.

l Used extensively in healthcare 
and other industries: GIS, FDA, 
biotechnology, finance, law.

l Large-scale ontologies in 
production: CYC [Lenat], WordNet, 
OntoBroker [Fensel], TAP, SUMO.

l W3C Ontology Web Language 
(OWL) is now a working draft 
(extends DAML+OIL).



  

Conclusion

l Knowledge Bases need 
an Ontology to 
unambiguously integrate 
data sources.

l We should leverage the 
work of the Semantic 
Web Community.

l Ontologies have proven 
themselves applicable to 
this task.

l Questions?


