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Schedule - Day 1

Introduction; what is an ontology? Promise of ontolo-
gies. How can we describe ontologies? How can we

12:00-13:00
13:00-14:30

lem definition for hands-on sessions.
lunch
Hands-on |: Ontology Building

14:30-15:00
15:00-15:30

break
Review Progress. Tool use and modeling.

15:30-16:30

Hands-on Il: Ontology Building

16:30-17:30

Review Progress. Tool use and modeling.
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Schedule - Day 2

translation.
10:30-11:00  break

11:00-12:00 Research and development directions.
12:00-13:00 Junch
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Ontology - What Is an Ontology?

® To communicate, plan, think we need a

» VVNeae N10S O TNiNgs al nere /7 vvnat ar
properties? What are their relationships?
» These things define our ontology

comp )
» Some are very idiosyncratic. Some are shared!

@ Communication and interaction require
common shared ontologies
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Ontology - Problems in Communication

® People, organizations, ® EXxplicit ontologies are

Integration

assumptions, jargon N ,
- ) Adaptive agents
This divergence is natural

and valuable

But leads to problems in
communication,
Interaction, and
understanding
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Ontol ogy Example

® Researchers in molecular blology need to

9 p ® \/
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data

® The Riboweb project (Stanford, SMI)

» Building an ontology for ribosomes, models, data,
reports

— Molecular structure, experimental data, tests, ...
» Encoding (by hand) relevant literature
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Ontology - Example

® Doctors, clinics, hospitals, insurance

» Clinical guidelines, drug interactions, covered
procedures, best practices

oroblem
» UMLS (unified medical language system)
» SNOMED (standard nomenclature for medicine)
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Ontology - Example

® There are many workflow management

lon across them and
nve need to define an

Integrated ontology that covers

» Processes, resources, products, services,
organizations

» NIST, WIMC, PIF, TOVE
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Ontology - Example

® Collaborative engineering projects need to

® Severa

ontologie
subdisciplines and span them

® Goals include:

» Improved design process
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Ontol ogy Example

© Natural Ianguage understandlng and machine

» Common-sense objects

® Several prOJects (WordNet, Pangloss, CyC)
Nnave DUl HI’(]P sparse ontoloagaies co /prlnn a

Ivvlvv D 4 - w

0gles
 nDortion nf common vocabular

C
v
J
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Ontology - Use Versus Reuse

® Large sparse ontologies seems to be widely

Ahla
icuoavic

>> '-v'."- aY > .'.‘.'v- ryYr DY

» They make very few commitments

® Small detailed ontologies seem to be most
useful
research
» They make key commitments
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Ontology - Example

® \What is your ontology
or documents?

Document

Publisher

NNAat SOrtsS O NINOS Title
Publication Date

does it include? T
e What important |

subfields does it touch? ceriocival

Volume
Number

Frequency

'y :

R R
ﬁj r A )

Edited Book Journal Magazine

Editors
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Ontology As Artifact

® Our ontologies are mostly implicit, hidden

CUITirriui Ill.y

@ An explicit ontology Is an artifact that must be
constructed, structure, manipulated

® Many artifacts have a strong ontological flavor

» Knowledge base
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Ontology As Artifact

® An explicit ontology becomes an artifact itself
@ Artifacts have incidental properties

» Syntax

» Scoping decisions
® A good choice of representation language can

® Do conceptualizations have the same sorts of
iIncidental properties?
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Ontology - Summary

® EXxplicit ontologies support

» Shared unde ndino

» Interoperability between tools

» Systems engineering

» Reusability
» Declarative specification
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Example: Ontology of Organiza

® Concepts

@ Competency questions

» What resources does X have authority to assign?

» Is X allowed to perform activity Y in any

situation?

nieving?

S IS person X committed to ac

. .
. a . . . a . . a .
@ A @, (AU /
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=xample: Organiza

1on Ontology (U.

Toronto)

Organization unit
Organization position

Authority
Commitment

Empowered
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=xample: Process Interchange Format

@ PIF is a bridge among

ontology Is

@ Partially shared views
support interoperation
petween simila em
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—xample: Workflow Management Coalition

@ A standard terminology Is evolving which can

c SVVUOIF o

ne wfmc glossary

» Contains technical definitions for terms to be used
In the workflow management coalition

» Helps to establish consistent usage
» For each term the following is provided:

U aly SEIVE

S h ared u n d e rStan d | n g 0 Ontolingua Tutorial © 1997 Adam Farquhal




=xample: Workflow Management Glossary

® Name: process activity

» betinition:. A 10gICda 2P O dE 1PUON O a plece O

NJYNY L a Al A ' 3 a ;a
AYA® C U J U

AN a a Alaala aljlaav¥Yala
JVVAI U @, U J

of a process. A process activity may be a manual

process activity and/or an automated workflow
process activity.

» Usage: A process definition generally consists of

aap=in () () a — a ars — alailar=s ala a ars
L/ vV N1 U L/ v L/ L/ \J W \J

ourpose of defining a proce
transition network.
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KR - Representing Knowledge

» Combining sentences also has a clear meaning

» Of course, we may not anticipate the

DUT WI ' ' ' 00 We Wi YAVA|

do we use? What idioms do we use?

® The field of Knowledge Representation (KR)

studies methods for writing down knowledge

in ways that are computationally usefu

A B~ =4
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KR - Classes and Instances

® A class can be defined by any set of objects

» The class of countries, the class of presidents
® A class is a distinguished named set

® The members of the set are the instances of
the class
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KR - Classes and Subclasses

® A subclass is nothing but a subset

» Ellipse Is a subclass of circle
—Is every ellipse a circle?
» A class can have many subclasses

— Anima
e Mammal, Reptile, Fish, ...
e Male, Female
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KR - Classes Have Definitions

® Some classes are completely defined
» A polygon is a triangle iff it | | I0
» A vehicle 1s a bicycle iff it has pedals and has
exactly two wheels
» Mathematical objects, data structures, human

A y r
@, J Ch i/ U

» Dog, chalir, bridge, house, ship, organization
» Sometimes called primitive concepts
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KR - Classes and M eta-Classes

® T-Rex Is a subclass of Dinosaur. The T-Rex

» The class Extinct-species has species for

Instances. A species is a class of animals.

® Meta-classes are (ontologically) common!
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KR - Properties (Own Slots)

® A slot Is a relation between two things

» The average height of Americans is 5’9”. The

number of buffalo is 5000.

called own slots
® A class can have an own slot, too!
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KR - Classes and Template Sots

® Some slots apply to every instance of a class.

» Age-of Is a template slot of Physical-Thing
» Son-of Is a template slot of Animal
» Cardinality-of is a template slot of Set

emplat S Summarize information e

@ Afttributes in programming languages are a
kind of template slots
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KR - Facets and Constraints

® A facet says something about a slot on a

)

» The value-type of age on people is hon-negative
» The reverse of son-of for animals is parent-of

® Most programming languages define a small
fixed set of facets
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KR - Ralations, Functions, Slots, and Classes

® The arity of a relation is the number of

® A slot is a binary relation
» son-of(alan, bob), age-of(alan,25)

® A facetis a ternary relation
» Slot-value-type(person, age-of, number)

A U/ W, A U/ v W

(a.k.a. single valued slot) Otcingua Tutoril © 1967 Adam Farquna




KR - Glossary

and relations
Iati A relati hi
A distinguished set of objects

tnstance —  Amemberofaclass ——

uniquely determined by the others
Slot A binary relation

Own Slot A slot belonging to a frame
values for instances
Facet A ternary relation on a frame, slot, value

Constraint Any assertion that constrains the possible
Interpretation of frames

-Axiom—— Any statement taken-to-be true without proef-
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Viodeling - Ontological v.s. OOF

@ Building an ontology appears similar to
JIIY C© " _""'cII C 1 C
profound di
» Classes and objects in a program are about data
structures

® There is often a correspondence between
data structures in programs and definitions in
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Modeling - Reusing Knowledge or Code

® OOP encourages code class circle { |
e int x; int y;, int height; }

class ellipse extends circle {

MHITIVIYICS.

» Is an ellipse really a
subclass of circle?

must reflect the
structure of the world,
not the structure of the
data
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Modeling - How Many Chars in a Name?

char[ 20] nane;

® In a program, it makes sense to define a name as a

J U U ' ' |
® In an ontology, this is a bad idea
® A name IS an object with many properties. Itis not a

ct
OUI T |U
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Modeling - How Many Bytesin a City?

® In a program, it makes sense to allocate a

1 all ONtoO100C
® The ontology is prior

@ It Is not advisable to assume
» Attributes will be stored or computed
» The order of allocation

nelther Slmple nOr ObVIOUS Ontolingua Tutorial © 1997 Adam Farquhal




Modeling - Choosing a Language

» We can present FOL as an object oriented model

» Anything which doesn't fit in the object model can

still be said in FOL

(possible) to say

» I'll get you an answer in one hundredth the time,

put It will probably be wrong
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Modeling - Formality versus Precision

® Formal does not mean precise

@ Formal does mean that you can understand
what you said!

statements in a formal language
» There Is a relation between cigarettes and cancer

» Dog and canine are synonyms
® An imprecise statement may not mean much,
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Modeling - Style

® Names should not encode meaning

=
7 v - - N T N o -
-c1— -

at partition a class

@ Try to identify multiple exhaustive partitions

® Make polymorphic relations and functions
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Ontolingua - A Tool for Ontology Use

Author
N

HTTP

Products|  agents
Docume
Commerce

Ontology Library
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Ontolingua - Getting Started

® The public server is available at
http://Ontolingua. St anf ord. edu

» Interact with your web browser
» You must have an account to use the system

All WOTK
has a

» Duration (logoff cannot be guaranteed)
» Description (you can have several)
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Ontolingua - Getting Started

® User preferences
® Types of pages

» The Frame page
— A frame iIs a class, instance, relation, or function

» Almost everything is a hyperlink
» All words are hyperlinked to their definition page
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@ v W NS P

Harne tumment PFEfS File  Command Quit  Feload Dict Crowz:s Bug Find

e |- [Coad Ontology =] | ey | fernames ﬂ

Cieste |- [Ontology 7] Unloaded Ontologies
Lotivities [Wot loaded] [Group: HTW] I
_ o o ' ' 1 ~ Iuto-Guideline [Wot loaded] [Group: INTERMED]
|Please try to find the time to fill in our User Interface Smrve® civiioqraphic pata-In-veriication  [Not loaded] [Group: HTW] .
Car-Rental [Wot loaded] [Group: UTHNIVERIE]
Classified-Advertisements [Wot loaded] [Group: HTW]
* - * Clocks [Mot loaded] [Group: JTFLOCAL]
I lbl-ﬂl-.‘ Of OntOIOgles Compartmental-Hode ling [Mot loaded] [Group: JUST-HE]
- Computer-Wor ld [Wot loaded] [Group: HTW]
Cyc—Interface [Wot loaded] [Group: HTW]
* Cyc—-Top-Level-9.20.,96 [Wot loaded] [Group: HTW]
Prﬂfﬂrrﬂd OntﬂlﬂglES Cyo—-Upper-Level [Mot loaded] [Group: HTW]
Database-Metadata-Terramar [Wot loaded] [Group: 3SHADE]
Database-Schema-Terrsmar loaded] : SHADE]

Compartmental -MNodeling [Mot loaded] [Group: JUST-HME]
Federal-Supply-Classification-ayvstemn [Mot loaded] [Groups:JUST-ME, JTFLOCALL]

Genesereth—-Example [Mot loaded] [Group: JUST-HME]
Ih—-EBase-Ontology [Mot loaded] [Group: JUIT-HME]
Ibh-Vehicle-ids [Mot loaded] [Group: JUST-ME]

Ih-Vehicles [WMot loaded] [Group: JUIT-HE]

MNomweno lator—Ontology [Mot loaded] [Groups:JUST-ME, NOMEN]
Ded-Discussion [WMot loaded] [Group: JUIT-HE]
Onto-Standard-EBase.96.09.30 [Mot loaded] [Groups:JUST-ME, CONTOSTD-EETA]
Onto-Standard-Chiject-EBase.96.09.30 [WMot loaded] [Groups:JUIT-ME, CHNTOSITD-EETA]

Pangloss-Top-Lewel loaded] [Groups:JUST-ME, ONTO-S5TD]
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Ontolingua - The Library 1sa Graph

® An ontology can include

the library
Reuse ontological

I Standard-Dimensions

augment a definition & ruysic

= hhstract-Llgebra

FPhyzical-Ouantities [opeh elsewhere)

N '. s '. N . ‘ a Scalar-Quantities
i

i

DAUUIE ; 1 : I
You can always I
i

» But you can never say

make incompatible

CALCTISIUNS
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tology

R :
Home comf Make Comment|  command  Quit R’.e]oaﬂa/Libt:arg Browse Dict Cocs Bug Find Help IZ:}I
File: : |Save Ortalogy ﬂ Library ;| Al Hames <
Create |Ortology = Ontology | ; |Browse Classes i
Ontology HP-PRODUCT-ONTOLOGY -

+  Generality: Low

+ Maturity: Low

+ T/O Syntax: Case Insensitive

+ Source code: hp-product-ontology.lisp

+  Sowrce pathname:

fmap_mnt/vol/g/htw/cms/frame- editor/ontology-library/ontelogies/hp/hp-product-onto.

A
There are 10 classes (browser, alphabetical list, indented list)
There are 6 relations
There are 32 functions
There are 76 instances
There are no axioms
View Hp-Product-Ontology in detail
. 4
Ontology documentation: b
& ontology that contains mformation about Hewlett Packard test & measurement products. b
A

ontology focuses on oscilloscopes. «

B Hp-Froduct-0Ontology

= Ozcilloscope E

Interface-Ontology
Device-Ontology
B Physzical-Cuantities
= Standard-Tnits
B Tnterface-oOntology
= Product-0Ontology
Product-0Ontology

Classes/Instances in selected ontologies:

[uperclass in Device-ontology)
Characterization-0=scilloscope F1f=
= Hp-34500-Series—-0scilloscope F1f=
Hp-34501la-0=scilloscope
Hp-54503a-0=scilloscope
Hp-i54504a-0=scilloscope
Hp-34520a-0=scilloscope
Hp-54522a-0=scilloscope
Hp-54540a-0=scilloscope
Hp-54542a-0=scilloscope
Hp-54500-5Series—0scilloscope Ejr”i? instances)
Hp-354600-Series—0scilloscope Ejr”iﬁ instances)
Hp-34700-5Series—0scilloscope Ejr”iﬁ instances)
Trouble-Shooting-0=scilloscope F1f=
= Hp-34600-Series—-0scilloscope F1f=
Hp-54600b-0=scilloscope
Hp-34601b-0=scilloscope
Hp-54602b-0=scilloscope
Hp-54610b-0=scilloscope
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Ontolingua - Viewing a Class

Class Tangible-Product

+ Defined in Ontology: Product-ontology
* Sowrce code: product-ontology lisp
e Sowrce pathname: /tmp_mnt/vol/g/htw/cms/rame-editor/ontology-lib

Anty: 1
Documentation: A Pr

Slots:

Maxmmum-Storage-T emperature:
Minirn-Storage-Temperature:

Axioms for Tangible-Product:

Frame References to Tangible-Product:

In class Product:

Subclass-Partition: co
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Ontolingua - Viewing a Relat

Relation Has-Model-Number

Defined in Ontology: Product-ontology
Source code: product-ontology lisp
Source pathname: /tinp_mnt/vol g/htw/cms/frame-editor/ontolo

Arity: 2
Documentation: & relation that indicates the model mumber of a product.

Domam:
Instance i e
Range: MM

Function Maximum-Storage-Temperature

Defmed m Ontology: Product-ontology

Source code: product-ontology lisp _
Source pathname: /tiap_mnt/vol/'ghtw/cms/frame-editor/ontology-library/ontologie s-

Arity: 2
Documentation: The mazimum temperature at which this object should be stored.
Domam: T

Instance-C . Function, Go

Range: Temperature-Cuantity
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Ontolingua - Moditying a Definition

s Class Product
|

+ Defimed m Ontology: # Product-ontology
EBrowse

+ Source code: product-ontology lisp
+  Source pathname: /trp_mnt/vol/g/htw/cms/frame-e ditor/ontology-library/on

Anity: 1 +Facet
Documentation: # A class of objects that are typically bought and sold. +value  +Facer
Domain-Of: ¢ Has-Iodel-Tumber, # Has-Special-Discount, & Has-Warranty, # List

® Make sure that you

Instance-Of: ¢ Clasz, 6o Relafion, Go Sz #Value  +Facet

are |n ed |t mOdel Range-Of: # Dbjeu:.:t-.Sold, & _Product-Wiﬂl-This-Wmanty +'falue +Facet
Subclass-Of: ¢ Indrndual-Thing +Yaue  +Facet

Subclass-Partition: ¢ {Service, Tangible-Product} +value  #Facer

Superclass-Of: ¢ Product-Prewiously-COwned, £ Service, # Service-Aoreement, & T
+ Clas= Slat

U DeETIS altOvv you

eMaaleYalliVAY 2

® Addition gadgets Slots:
allow you to adc
SIOtS’ facets’ Values Associated-Docmnents: +%¥alue  +Facet

Has-Iodel-Number: #Yaus  #Facet
Has-Special-Thscount: +Value 4 Facet
Has-Wanranty: +Yalue +Facet
List-Price: +¥aue +Facet
NEt—‘ﬂ"-Eight: #Yalue & Facet

+ Instance Slot

D -_-ﬁ_



Ontolingua - Web Interface

® No pull-down menus, so we use a selection

V4

Jd P
AS IIANC

Ac con
Uuo ollil
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Ontolingua - Basic Principles

® Presentation versus representation

@ Creating a new object is different

from saying

new things about existing objects

® Include existing ontologies fromt

A alaa¥VYaYa ) a Ve aV¥a aV¥Ya
AU " U U v

ne library

® Measure twice, cut once!
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Ontolingua - the Frame Ontology

® The Frame Ontology defines

» An individual-thing is not a set

» Most common-sense things are
iIndividual-things according to
the frame ontology

Ontolingua Tutorial © 1997 Adam Farquhal




Ontolingua - How do | Save My Work

® Your work Is stored on the server
® You may download your work to a local file
' ' prowser

address

® Any ontology may be translated into several
. ol =] Al (JC "1Juadlc
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Ontolingua - Tips

® Once you have created a subclass, you can

® ' ‘ore creati

@ Find will help you find frames in any loaded
ontology

® You can edit anything except the basic type of
an object after creation
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Ontolingua - Tips

® Values may include strings containing html
® Sirings are automatically hyperlinked

» To hyperlink against a definition use the word tag
In an anchor <a word=individual-thing>Object</a>

® You can hyperlin Diree against an

» <a href="http://a.b.com/helpfile.html”
usingontology>Help</a>
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Ontolingua - Tips

are interpreted as a union
» When creating a general relation, domain values

simple conjunction (as are all multiple values)
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Ontolingua - Tips

» X,V 1o Al

» F(X,y) - F has arity 3!

® The term F(x,y) is equivalent to the predicate
z=F(X,y), which can be written in relational
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Design - Basic Procedure

Ketch out objectives
entify example scenarios

« This Is a pragmatic, effective procedure with
little methodological overhead
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Design - Sketch out Objectives

® How much coverage Is required?
® What tasks are anticipated?
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Design - Identify Example Scenarios

® Good scenarios will

» Include a variety of tasks
» Not be too detailed - narrow focus will produce a
narrow brittle ontology

» Help readers and developers understand the scope
and Intentions of the authors
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Design - Competency of an Ontology

® ldentify competency ® For documents:

guestions translation into another

e Don’t worry about how EEUEEE

answered!

Francisco, but IS no

lonaer in business
] Iluvl LB S A~ L= )} B )2 L J
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Design - Sketch out the Space

nat are fifty key concepts?

'hat are some of t

neir properties?

ro cnm 'F
e S0 Ol

pan |
A

ne relations between

VIO V'A'/ [l
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Design - Find and Incorporate Sources

® Almost all interesting ® Due diligence pays off in

Professional societies Federal Classification
Data dictionaries System (FSC), ASME

0ocy Ublicatio
Encyclopedias, thesauri,




< . ® Users contribute tasks
=& » Cover 80%
~_ _—

i ® Domains are infinite

» pvel Al llald terrl

mYy= ~\ 714
Jala JiUViu

ovwer DOU

» Minimal complete coverage

%)
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Practicum - Getting Started

® Customize browser settings

» Small, readable font
» Minimal menubar to maximize vertical space
® Create an account

e Customize user preferences

» Images>Show unborderd icons
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Practicum - Basic Use

» AF-Frodu

® Look at an ontology In the library

» Use class browser/slot browser

» Try focusing on Characterization-Oscilloscope

@ Create a new ontology
» Return to library page first!
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Practicum - Getting Serious

® Follow ontology design steps

® Sketch out (on paper) an ontology of

aocuments 10r your t

® Refine and extend ontology
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USE - Ontology Server Architecture

® Three modes of use

8 QISI=IA) B

: Editor | | Author

» Translation - H * J
Sy

» pevelopmel
HTTP

DOCLIME
Commerce

Batch

Ontology Library
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Use - Runtime Query

® Remote applications may query an ontology

Server

» To determine the relationship between terms
» To manipulate the contents of an ontology

® Typical applications include

» Knowledge based applications
» Mediators
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Use - T-Helper

® An AIDS treatment protocol advisor developed

® Mat

AlAIaAINaAIIAYTA
\/ U J WAW I

relationships between terms
» |Is zidovine an antiretroviral drug?

Jses a substantial ontoloav of drua
treatments
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Use- GFP

® The Generic Frame Protocol (GFP) provides a

» CLIPS, Classic, Theo, Loom, Ocelot, Sipe,
Ontolingua, Clos, ...

» Queries, updates, network access
» Multiple language bindings (C, Lisp, Java)
» Function specifier language for server-side

Ontolingua Tutorial © 1997 Adam Farquhal




Use - GFP Knowledge Model

® Similar to the representation defined earlier
® Frames can be class, slot, facet, instance,
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Use - GFP Operations

get - kbs

f1 nd-kb-of -type ® GFP defines a wide
get - f rame- mat chi ng -

get-i nstance-direct-types schema

get - sl ot - val ue -
> ® ACCEeSS 10 classes,

get - sl ot - val ues :
get -frame-slots Instances, and

get -frame-facets metaclasses
get -facet - val ues he underlvi

nut - sl ot - val ue need Not be
put - f acet - val ues
add- sl ot - val ue

del et e-frane

creat e- kb Ontolingua Tutorial © 1997 Adam Farquha




Use - GFP Layered Architecture

@ Full protocol defines about 200 operations

® For a simple read-only back end, about 15
operations must e

operations must be defined

@ All other operations have default
T . VY O b = . '

» get-kb-classes can be defined using get-kb-frames
and class-p
» add-slot-value can be defined using get-slot-values
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Use - GFP Optimizati

® Network protocols need to provide methods

@ Server-side Execution
» Functlon specn‘lers aIIow for compound operations
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Use - GFP C Code

| f (kb = find ontol ogy("FRAME- ONTOLOGY", connection)) {
frames=gf p_get class_direct_subs(franme, kb, gfp_true);
| f(franmes){

| f(slots){
print_franme(frane, slots, franes);}
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Use - GFP Java Code

® GFP KB Is

» ols

kb. get slot values (franme, sl ot,

Gprb.:auto, /] slot-type
G pKb. _all); // #val ues
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Use - Trand atl

@ Translation is a challenging problem

.
— 7 , " , |, '~ y y N ~ ¥ " .
)) ) ) ) . . a a v.'

» Syntax - ensure that target syntax is correct

» Style - ensure that target idioms are preserved
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Class c2RailBridge

+ Defmed in Ontology: Target-schema 1.0
+ Source code: target-schema_1.0.lisp

Class c2Entity

+ Defined in Ontology: Target-schema_ 1.0

+ Source code: target-schema_ 1.0 hsp

+ Source pathname: tmp_mnt/vol/g/htw/cmns/

+  Source pathname: /tmp_mnt/vol/g/htw/cim

SUBCLASS-OF: c2Fallink
SUFERCLASS-OF: c2EEBrdg
INSTANCE-OF: CLASS, INTEEFACE, 5o SO

SUBCLASS-0OF: c2Eoot
SUPERCLASS-OF: c2Computer, c2Countermeas
INSTANCE-OF: CLASS, INTERFACE, 6o 5O

ARITY: 1 HAS-ATTRIBUTE: location
ARITY: 1
Slots:
Slots:
location:
SLOT-VATLTE-TYPE: 6o string lr i

root_naime:
SLOT-VALUE-TYPE: 6o string
root_version:

SLOT-VALUE-TYPE: string

root_naine:
SLOT-VAL

root_version:

IDL Translation of c2Entity

IDL Translatiﬂh of c2RailBridge

interface cZEntity @ oZBoot
attribute =string location:
interface ciZBailBridge @ ciZRaillLink 1

b
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USE - Ontology Server Architecture

® Three modes of use

8 QISI=IA) B

: Editor | | Author

» Translation - H * J
Sy

» pevelopmel
HTTP

DOCLIME
Commerce

Batch

Ontology Library
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Use - Runtime Query

® Remote applications may query an ontology

Server

» To determine the relationship between terms
» To manipulate the contents of an ontology

® Typical applications include

» Knowledge based applications
» Mediators
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Use - T-Helper

® An AIDS treatment protocol advisor developed

® Mat

AlAIaAINaAIIAYTA
\/ U J WAW I

relationships between terms
» |Is zidovine an antiretroviral drug?

Jses a substantial ontoloav of drua
treatments
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Use- GFP

® The Generic Frame Protocol (GFP) provides a

» CLIPS, Classic, Theo, Loom, Ocelot, Sipe,
Ontolingua, Clos, ...

» Queries, updates, network access
» Multiple language bindings (C, Lisp, Java)
» Function specifier language for server-side
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Use - GFP Knowledge Model

® Similar to the representation defined earlier
® Frames can be class, slot, facet, instance,
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Use - GFP Operations

get - kbs

f1 nd-kb-of -type ® GFP defines a wide
get - f rame- mat chi ng -

get-i nstance-direct-types schema

get - sl ot - val ue -
> ® ACCEeSS 10 classes,

get - sl ot - val ues :
get -frame-slots Instances, and

get -frame-facets metaclasses
get -facet - val ues he underlvi

nut - sl ot - val ue need Not be
put - f acet - val ues
add- sl ot - val ue

del et e-frane

creat e- kb Ontolingua Tutorial © 1997 Adam Farquha




Use - GFP Layered Architecture

@ Full protocol defines about 200 operations

® For a simple read-only back end, about 15
operations must e

operations must be defined

@ All other operations have default
T . VY O b = . '

» get-kb-classes can be defined using get-kb-frames
and class-p
» add-slot-value can be defined using get-slot-values
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Use - GFP Optimizati

® Network protocols need to provide methods

@ Server-side Execution
» Functlon specn‘lers aIIow for compound operations
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Use - GFP C Code

| f (kb = find ontol ogy("FRAME- ONTOLOGY", connection)) {
frames=gf p_get class_direct_subs(franme, kb, gfp_true);
| f(franmes){

| f(slots){
print_franme(frane, slots, franes);}
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Use - GFP Java Code

® GFP KB Is

» ols

kb. get slot values (franme, sl ot,

Gprb.:auto, /] slot-type
G pKb. _all); // #val ues
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Use - Trand atl

@ Translation is a challenging problem

.
— 7 , " , |, '~ y y N ~ ¥ " .
)) ) ) ) . . a a v.'

» Syntax - ensure that target syntax is correct

» Style - ensure that target idioms are preserved
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Class c2RailBridge

+ Defmed in Ontology: Target-schema 1.0
+ Source code: target-schema_1.0.lisp

Class c2Entity

+ Defined in Ontology: Target-schema_ 1.0

+ Source code: target-schema_ 1.0 hsp

+ Source pathname: tmp_mnt/vol/g/htw/cmns/

+  Source pathname: /tmp_mnt/vol/g/htw/cim

SUBCLASS-OF: c2Fallink
SUFERCLASS-OF: c2EEBrdg
INSTANCE-OF: CLASS, INTEEFACE, 5o SO

SUBCLASS-0OF: c2Eoot
SUPERCLASS-OF: c2Computer, c2Countermeas
INSTANCE-OF: CLASS, INTERFACE, 6o 5O

ARITY: 1 HAS-ATTRIBUTE: location
ARITY: 1
Slots:
Slots:
location:
SLOT-VATLTE-TYPE: 6o string lr i

root_naime:
SLOT-VALUE-TYPE: 6o string
root_version:

SLOT-VALUE-TYPE: string

root_naine:
SLOT-VAL

root_version:

IDL Translation of c2Entity

IDL Translatiﬂh of c2RailBridge

interface cZEntity @ oZBoot
attribute =string location:
interface ciZBailBridge @ ciZRaillLink 1

b

Ontolingua Tutorial © 1997 Adam Farquhal



