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Sample Agent Used in Illustrations

Selecting a PhD Advisor is a crucial decision for a successful dissertation and 

the studentôs future career which requires the consideration of a lot of issues:

PhD Advisor Assessment Agent (PAD Agent)

1. What is the reputation of the director within the professional community at large? 

2. How responsive is the director? How long does it take to return written material 

with comments? Is the director a good editor? 

3. How accessible is the director for discussion? 

4. Is the director likely to remain on the faculty for the duration of your PhD program? 

5. How many students does the potential dissertation director work with? 

If none, why? 

If a large number, does this affect the attention that is paid to individual students? 

6. How much time is spent away from campus during the semester?

Is the potential director available during the summer? 

. . . (many other questions)



â2008, Learning Agents Center 4

What Is an Ontology

An ontology is a specification of the terms that are used 

to represent the agentôs world.

In an ontology, definitions associate names of entities in the 

agentôs world (e.g., classes, individual objects, relations, problems)

with human-readable text and formal axioms.

The text describes what a name means.

The axioms constrain the interpretation and use of a term. 

Examples of terms from the ontology of the PAD Agent: 

student, PhD student, professor, course, publication
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Object Ontology

We define an object ontology as a hierarchical 

description of the objects from the agentôs domain, 

specifying their properties and relationships. 

It includes both descriptions of types of objects (called 

concepts, such as professoror course) and descriptions of 

individual objects (called instances, such as CS580or CS681).
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Ontology: Illustration

journal article

U Montreal-CS780

instance of

Doe 2000 John Doe
has as author

associate professor

professor

instance of

direct subconcept of
article

direct subconcept of

course

university course

instance of

direct subconcept of

publication

direct subconcept of

Mason-CS480 has as reading

has as reading

object

subconcept of
. . .
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Why is the Definition of the Ontology Important?

An agentôs ontology enables the agent to communicate 

with other agents by declaring the terms that the agent 

ñunderstandsò.

Ontologies enable knowledge sharing and reuse among 

agents that may share a common vocabulary (terms) 

which they understand.

Ontological commitment:

Agreement among several agents to use a shared 

vocabulary in a coherent and consistent manner. 



â2008, Learning Agents Center 8

The Generality of the Object Ontology 

An object ontology is characteristic to an entire

application domain, such as education, military or

medicine.

In the military domain the object ontology will include

descriptions of military units and of military equipment.

These descriptions are most likely needed in almost any

specific military application.

Because building the object ontology is a very complex

task, it makes sense to reuse these descriptions when

developing a knowledge base for another military

application, rather than starting from scratch.
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An instance (individual) is a representation of a particular 

entity in the application domain.

Instances, Concepts and Generalization

Dan SmithAmanda Rice

professor

INSTANCE-OF INSTANCE-OF

Represents

Dan Smith

Represents the set of all 

professors (which includes 

Amanda Rice and Dan Smith)

A concept (or class) is a general representation of what 

is common to a set of instances (individuals). It may be 

regarded as a representation of that set of instances.
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Definition of Generalization

person

university employee

faculty 

member
studentstaff

member

We write:

ñstudent subconcept of personò

ñstudent subclass of personò

ñstudent isa personò

Intuitively, a concept P is said to be more general than (or a 

generalization of) another concept Q if the meaning of the 

representation of P is included into that of Q. 

Mathematically, P is said to be more general than Q if, and 

only if, the set of instances represented by P includes the set 

of instances represented by Q.

P

Q
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A Generalization Lattice / Hierarchy

Jane Austin

Ph.D. student

John Doe

faculty memberstaff member

professor

studentuniversity employee

person

Bob Sharp

instance of

direct subconcept of

instance of
instance of

direct subconcept of

direct subconcept of

direct subconcept of

direct subconcept of

M.S. student

B.S. student

instructor

graduate
student

undergraduate
student

full
professor

associate
professor

assistant
professor

direct subconcept of

instance of

direct subconcept of

Joan Dean

instance of

PhD advisor

John Smith
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What are the possible relationships between two concepts 

A and B, from a generalization point of view?

Provide examples of concepts A and B in each of the 

possible relationships.

Generalization (cont.)
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How could one prove that A is more general than B?

Is this always a practical procedure?

How can one prove that A is not more general than B?

Is this a more practical procedure?

Generalization (cont.)



â2008, Learning Agents Center 14

Installing Disciple

http://129.174.113.212/wba/jdisciplesetup-v2008.09-PAD.exe

Install Disciple from:

Provide any login and password.

Start Disciple v2008.09 PAD from ñAll Programsò 
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Select

System 

Ą Knowledge Manager
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1. Click on the leaf KB you 

want to work with

2. Click on Select.

The KB Manager 

closes and the 

selected KB opens 

as the current KB
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Select

Ontology

ĄHierarchical Browser
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Select

System 

Ą Save All
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Expand/Reduce tree 

to show more/fewer 

hierarchy levels

Rotate the tree for 

better viewing

Invoke the ñAssociation 

Browserò to view the 

selected object

Invoke the Finder to 

locate an object

Hands-on: Browsing a Generalization Hierarchy  
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Expand/Collapse the subtree of 

the selected element

Display the selected element 

in Object Viewer / Association 

Browser / Hierarchical 

Browser

Rename the selected element

Invoke the Object Editor to 

Modify the selected element

Define a subconcept / instance of 

the selected concept

Invoke the Finder to locate an object

Delete the selected element

Developing a Hierarchy of Concepts and Instances
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1. Click on the concept name to select it

2. Click on ñConceptò

3. Write the name of the 

subconcept and click return

Define a Sub-concept of the Selected Concept
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Hands-on: Object Browser

Use the Object Browser to extend the ontology of the 

PAD Agent with graduate research assistant, teaching 

assistant, undergraduate teaching assistant, and several 

instances.
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Guidelines for Generalization Hierarchies

Well-structured Hierarchies: Siblings

Instance or Concept?

Naming Conventions

Automatic Support
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Object Features

The objects in the application domain may be described 

in terms of their properties and their relationships with 

each other.

Mark White has as employer George Mason University

Mark White

instance ofinstance of

associate professor

has as employer
George Mason University

university
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Hands-on: Browsing the Objects and Their Features

Click on an object or 

feature to view it with the 

ñAssociation Browserò

Invoke the Finder to 

locate an object

Invoke the ñHierarchical 

Browserò to view the 

selected object
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Hands-on: Object Browser and Object Viewer
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Feature Definition

An object feature is itself characterized by several features which 

include: documentation, domain and range.

The domain is the concept that represents the set of objects that 

could have that feature.

The range is the set of possible values of the feature.

feature

has as employer
domain

range

documentation

employer

person

"indicates the employer of a person"

subconcept-of

Mark White
has as employer

George Mason University
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Partially Learned Feature

plausible upper bound:

plausible lower bound:

plausible upper bound:

plausible lower bound:

Mark White
has as employer

George Mason University

feature

has as employer
domain

range

documentation

employer

person

"indicates the employer of an individual"

subconcept-of

professor

university




