A GUIDE FOR ONTOLOGY
DEVELOPMENT WITH
DISCIPLE

Gheorghe Tecuci and Mihai Boicu

This papeis a gentléntroduction toontologies, their design,
and their developmentlt introduces basic notions,
representational aspects, ontology development tools, anc
knowledge engineering guidelines. It also contains specific
instructions for using the ontology tools of the Disciple age
development environmentyandson experien@ sections,
and exercises. The paper is addressed to anyone who wa
to learn about ontologies throughleandson guided practice
with Disciple.

/ RESEARCH REPORT

VOLUME 2008



A GUIDE FOR ONTOLOMEVELOPMENT
WITH DISCIPLE

Gheorghe Tecuci and Mihai Boicu

Learning Agents CenteGeorge Mason University, Fairfax, VA, 22030, USA
http://lac.gmu.edu

Keywaords:ontology, concepts generalizationpntology development tools, knowledge engineering

Disclaimer The views and opinions expressed in this article are th

of the authors and do not necessarily reflect the official policy ¢

position of theNational Science Foundation, the Air Force Office
Scientific Researchr anv other aoency of the U.S. aov&ent.

22 August 2008


http://lac.gmu.edu/

A GUIDE FOR ONTOLOIEWELOPMENT WITHQIFLE. ......coiiiiei e A

L. VWHAT IS AKDNTOLOGY, .. etetttuteeeettettuueeeseetunaseeseastanaeeaeesssasaesesstanaaeteesssanaaesensanaeeeestsnnsaeesesssnnseeeessnnn 4
2. CONCEPTS ANBISTANCES. ... et tetetttteeeeaeseeeeteeeuateteterenannsaaaaaaaaaaaaaetatereeeeeereeretannnnnnaaaaaaaaaaeeaeaeeeeennes 5
3. GENERLIZATIORIERARCHIES. ... .t eitittti e et eettttie s e e s ettt e e e e eetaaa s e e e e aab s e e e e eetaa e e aeeassaan s aaeestanaeeeeessnannaeaeanes 5.
4.  BROWSING SENERALIZATIBGHERARCHY. ...ciiiiiiieieeeeeeeeeeteta s sssssaaseseaeaaaaaaaaseseeeasessessnsnssnsnnnn i aaaaseeeaeaaaaaseees 7
[ F= LT S To o F PP 8.
5. DEVELOPINGHHERARCHY @ONCEPTS ANEISTANCES. .....ciitittiieeeeereueteunnnnsaaassasasaaeaaaaaaseeeseensssnnrnnnnnnnnnnnnnns 8.
[ F= LT T o PO 10
6. GUIDELINES FORVELOPINGENERALIZATIBGHERARCHIES .. .uuuiieieieieieeeeeeeeeeseeeeeeeeeneestarnsssannnanesesaeeeaeaeaseees 10
Welkstructured HIBrarCRhIES..........ooooiiiiiiic e s e s e e e e e e e e e e e e e e e eraeaeereanens 10
[ e T g ot o g @] g o =] o L PP UPP PPN 10
NAMING CONVIBLIONS. ......eeeieiiitieee ettt e e e ettt e ettt e e e sk bt e e e e e kb et e e e e aabb e e e e e et b et e e e e aasbbeeeeeanbbeeeeeanbreeaeennnnes 11
y 01 0] =i U ] o o PP SURRUP 11
R @ =] =0a =7 WU ] RS 11
8.  BROWSING THBBIECTS AN EIRFEATURES....cttuuiietittitiieseeseauuseessestsssaessssesstanseaaestanaesseessssnseeseesssnnnesees 12
[ F= T oo T o O PO PP PR PR 13
O, DEFININGIEATURES. ....tttitittttttt e et ettt s e e et et e e e e e e ettt e e e ee e e e e e e ee b b s e e e e e et e e e e e eebb e e e e e e etb s e e eeebaeeas 13
[ F= T a0 T o FO PO PP PU PR 16
10. DEVELOPINGHIERARCHY BEATURES.....cettutiiiiitiitiiieeeseettiassessesstinseseseesssiassesssssansesssessssnseesssnnanseesenes 16
[ F= T oo T o O PO PP PR PR 18
11. DEFININGNSTANCES ANBIEIRFEATURES. ...ttt ieettetitiieeeeteata s e e et estasseesssass s eaaesbaaseeaaesssanseeseesssneeaees 18
[ F= T a0 T o FO PO PP PU PR 20
12. GUIDELINES FOEFININGEATURES ANIALUES. ... .ciitiiiitiieeeietiiieseseeinin s e e s sesbian s s e s s snnanseeseesbasnseesesssanns 21
O] a[o1=T o]l g oT=T- LN | (=N PP P PO PPPTPTTPPRR 21
Concept, INStance Or Property ValUB?........ccooi i i es e e e e e e e e e e e e e e e e e e e e e e aeeeaenanennananas 22
NAMING OF FEALUINES .....oi ittt e bt e bttt e e e bbbttt e e e bbb e e e s abb e e e e s anbbae e e e e nnneeeas 23
y 01 0] 3= Y[ U ] o RSP SSRRRP 23
13. ORDEREBETS OFNTERVALS ....tuuutetetittis i e e e ettt eeeeeeaat e e e e eeasaa s aesastaa e eeeeeasaaaaaeeees s eeeeeannnnaaeesennsnns 23
[ = UL T o 24
14. L7 NN 1 1 Y 125 24
15. INHERITANGCE ...t ittt ettt e e ettt e ettt s e e e e e ettt s e e e e et s e e e e e e tb s e e e e eebaa e e e e e e tb e e e e e eebaa e e e e e e aannneeeeeeenen 25
D AUt INNEITAICE. ... .ttt e e e e e e e e e e et et e e et e e e e e e e b et e seseseeeaaeaaaaeaaasseeesrereees 26
MUIIPIE INNEIIEANCES....cei ittt e ettt e e e et e e e et e e e e e neees 27
16. CONCEPTS ABATURB/ALUES. ...t tttttttise et e ettt s e et et e e e e et et s e e s e et e e e s e e tea e e e e e eebbn e e e aeaaa e e e e eeeenaanneeas 27
17. (@ N K0T e e Y [N =N L =P 28
18. STERS INONTOLOGIEVELOPMENT. ...t ttttttttiseeeeeetiaesseeststansaeseesbansaeesaasssseeseastanaeeseesssnnsaaaesssnnseeaeees 28
19. ONTOLOGIEVELOPMENWETHODOLOGY. 1..u . eettttutuseeetestuueeserstnnasesessstnaeesensnnaeesssssmnaessesmnnaeeeesmnnn 30
(@01 00] (o]0 )RS o [Tox | o= 11 o NP PUPPTPT N 30
(@01 (0] o]0 | AN = L= UL =SSP 30
(@101 00 (o]0 ) A B I=3Y =] (0] o] 1 [ SO TP T TR 31
20. T 1] =1 32
21. S o] U 1 0] Z USSP 34
22. REFERENCES ABIBLIOGRAPHLY. ... . tettiieetieestte e et e eeea e e e et se e et s e eeaaaeaaaaeeeta e eeeaneeannaeesnneeeanneaennnaeeennn 35
23. ACKNOWLEDGEMENTS. .. ttttttttuteeteetttiasseeeassaaeesestessseaeseasasaaetentens e aaeseettanaatestsnaeeeeeestsaeereesrnnnns 36
24, APPENDIXOPERATIONSIDEX. ...ttt eeeeettttiieeesestaneeeesssssnneeeerstnneeesessnnnaeeeestnnsaeesestnneeeeerrneeerernmn 38



A Guide for Ontology Development with Disciple

1. What is an Ontology

Anontology is an explicit formalspecification of the terms that are used to represamt ISy (1 Qa 62 NI R
(Gruber 1993)

In an ontology, definitions associate nameSof G A 6 A Sa Ay (GKS 3SyiQa 62NI R
objects, relations, problems) with humagradable text and formal axiom$he text describes what a

name meansThe axioms constrain the interpretation and use of a teExamples of terms from the

ontologyof the PhDAdvisor Assessment Agent includeudentPhD studemrofessqocourseand

publicatiohe PhD Advisor Assessment Agent is a Disciple agent that helps a PhD student in selecting a

PhD Advisor based on a detailed analysis of sefertrs, including: pfessional reputation

personality and compatibility witthe student, learning experience ¥ | R@A a2 NRa aiddzRSy G as
responsiveness to studentsupport offered to students and aquality ofthe resultsof previous students.

This agenwill be used to illustrate the various ontology issues discussed in this paper.

We definethe object ontologyas ahierarchical representation of the objects fraime application
domain. It includes both descriptions diie differenttypesof objects(called concepts, such asofessor
or coursg and descriptions of individual objectsa(led instances, such &S58)) together with the
properties of each objednd the relationships between objects.

The underlying idea of the ontological representatiotoisepresent knowledge in the form of a graph
(similar to a concept mapin which the nodes represent objects, situations, or events, and the arcs
represent the relationships between theras illustrated irFigure 1
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Figure 1. Fragmentof an object ontology
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The object ontologylays a crucial role in Disci@ead in cognitive assistants, in general, being at the
basis of knowledge representation, ussgent communication, problem solving, knowledge acquisition
and learning First, the object ontology provides the basic representational constituents foreall th
elements of the knowledge bassuch aghe problems, the problem reduction rules, and the solution
synthesis rules. It also allows the representation of partially learned knowledge, based on the plausible
verdon space concept (Tecuci, 1998econd, t8 I ISy i Qa 2y 2t 23& Syl o6f Sa
with the user and with other agents by declaring the terms that the agent understands. Consequently,
the ontology enables knowledge sharing and reuse among agents that share a common vocabulary
which theyunderstand. Third, the problem solving methods of the agent are applied by matching them
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learned knowledge (with plaudioversion spaces) in reasagiallows solving of problems with different
degrees of confidence. And fourth, the object ontology represents the generalization hierarchy for
learning in which specific problem solving episodes are generalized into rules by replacing instances
with con@pts from the ontology

2. Concepts and Instances

Aconcept(or clasg is ageneral representation of what is common to asEnstancesor individuals).
Therefore, it may be regarded asepresentation ofhat setof instancesFor exampleprofessdn
Figure 2represents the set of all professors which incldeanda Ri@dDan Smith

professor

instap€e-of instagce-of

CAmandaRice) C Dan Smith )

Figure 2. A concept and two of its instances.

Aninstance(individual) is arepresentation of a particular entity in the application domauach as
Amanda Rice

We indicate that an instance belongs to a concept by using the relatsanceof:
Amanda Rice instancef professor
3. Generalization Hierarchies

Generalization is a furainental relation between conceptktuitively, a conceplis said to benore
general than(or a generalization of another concept @ the meaning of the representation of P is
included into that of Q. Mathematicalli, is said to benore general thanQ if and only ifthe set of
instances represented by P includes the set of instances represented by Q.



Figure howsseveralconcepts with different degreed generality.For examplgersoris more general
than studenbecausea student musbe apersoror, in other words the set of all persons includes the set
of all students.

person

university employee

faculty staff
member member

Figure 3.Concepts of different generality.

Let us notice that the above definition of generalization is extensional, based upon the instance sets of
concepts. In order to show that P is more general than Q, this definition would require the computation
of the (possibly infinite) sets of the instaagof P and Q. Therefore, it is useful in practice only for
showing that P is not more general than Q. Indeed, according to this definition, it is enough to find an
instance of Q that is not an instance of P because this shows that the set representes! gt @

subset of theset represented by P. Tecuci and Boicu (2008) pravidiatentional definition of
generalization that will allow one to compare the generality of the concepts.

One may express the generality relation between two concepts by using the retatimonceptof:
student subconcejf person
Other names used for expressing this type of relationsaeclasof andisa

A concept Q is @irect subconcepadaonept P if an only if Q is a subconcept of P and there is no other
concept R such that Q is a subconcept of R and R is a subconcept of P.

One may represent the generality relations between the concepts in the form of a partially ordered
graphthat is usuallcalled a generalization hierarchy (déigure 4. The leaves of the hierarchy gure
4 are instances of the concepts which are representethieyupper level nodedNotice thatthe instance
John Dogs both anassociate profesamd aPhD adviso8imilarly, a concept may balaect subconcept
of different concepts.
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Figure 4A generalization hierarchy.

4. Browsing a Generalization Hierarchy

Figure S5shows the interface and the main functions of the Hierarchical Browser, an ontilolgyat
can be used to browse a hierarchy of concepts and instances.

The hierarchy ifrigure 5Ss rotated, with the most general conceptijecton the left hand side ahits
subconcepts on its right sid&€he hierarchy can be rotated by clicking on tRetate View button.
Clicking on théExpand Vie& 6 dieadsaoyshowing additional levels of the hierarchy, while clicking

onii K Beddce View

0 diadsaoyshowing fewer levels.
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Figure 5The interface and the main functions of the Hierarchical Browser.

Hands-on

Use the Hierarchical Browser todwse a generalization hierarchy.

5. Developing a Hierarchy of Concepts and Instances

Another tool for browsing a ewept hierarchys the Object Browser. Its interface and main functions
are shown irFigure 6 This tool shows the hierarchy in a tree structure which could baredgd or
collapsed by selecting a node (eegucational institufiand then by clicking odExpand Afland
oCollapse Adl respectivelySimilar effects may be obtained by clicking ontked + nodes. Selecting a
node, and then clicking on thiHierarchica€ button will open the Hierarchical Browser with that node
as the top of the displayed hierarchy.



The Object Browser can be used to develop a generalization hierarchy by defining concepts and
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Figure 6The Object Browser and its main functions.

instances as described iDperation land Operation 2

Operation 1.Definea subconcepbf a concet

i

[ et et B et

Open the Object Browser

Clickon the concept name tselectit.

Click on thet / 2 y ChSttodii €

Write the name of the subconcept

Press the Enter key.

Operation 2.Definean instance of a concept

c:

[ et et R et

In addition to defining concepts and instances, one should also be able to eemadelete them. These
operations are performed as explain@peration 3and Opemtion 4, respectively. Deletion is a
particularly complex operatiarDisciple prevertit if it would lead to an inconsistent knowledge base

Open the Object Browser

Clickon theinstancename toselectit.
aLyaidlryoSe

/| tA01 2y GKS
Write the name of the instance.
Press the Enter key.

odziG2y @

becausesome of its elements refer to the element to be deleted

Operation 3.Renane a concept or an instance

i

Open the Object Browser



Clickon the concept or instance teelectit.
/| tA01 2y GKS awSylYSé¢ odzidz2y o
Write the new name.

i
i
i
U Press the Enter key.

Operation 4.Delete a concept or an instance

i Open he Object Browser
U Clickon the concept or instance teelectit.
U/ tA0] 2y GKS a5StS0S¢ odzidiz2y o

Hands-on
Use the Object Browser to build a generalization hierarchy containing the following information:

coursesubconcepifobject

operating systems costbeoncepifcourse
artificial intelligence costd®oncejifcourse
CS571nstancefoperating systems course
CSs580nstancefartificial intelligence course

6. Guidelines for Developing Generalization Hierarchies

Well -structure d Hierarch ies

Siblingsin a generalizatiotierarchy areghe concepts (or instances) that are direct subconcepts
(instancespf the sameconcept.For exampleassistant professassociate profesamd full professaor
Figure 4are siblings because they are all direct conceptsrofessor

In a wellstructuredgeneralization hierarchy, all the siblings should have a comparable level of
generality. In particular, they should be either all concepts or all instansesnéof themare instances,
insert one or severaloncepsthat includethem.

The siblings shaddi reflectconcepts from the real world. However, if there are too many siblings, consider
whether some of them may be grouped under another (natural) concept.

A case of a singkbling may be an indication of either an incomplete ontology or a modeiinog e
Instance or Concept?

In general, a set of individuals is represented as a conegple a single individual is represented as an
instance. However, in certain applications, one may not wish to refine the representation of certain
concepts, and repient them as instance€.onsider the hierarchy fromhigure 7 In that hierarchy,
Artificial Intelligence Magézirepresented as an instance ofesearch jourdn8ut one could &ve also
represented it as aoncept, the instances of which would have been specific issues éirtiiieial
Intelligence MagazMénether something is represented as an instance or as a concept influences how

10



Disciple learns. Thefore, in many cases, learning considerations determvhether an entity is
represented as an instance or as a concept.

[am.cle] [cunﬁmzm:e paper]
[jmmal avicle|  floak article| | Theorsam Proving Methods| |Machine Lesming | fresearch joumal | [ICML-02 Proceedings| [1AAL01-Proceedings |
IDne zuuul |[EEE Dats and Enowledge Engimeering| |IEEE $MC | | Artificial Butelligence Magazine | | Amtamated Ressening Joumal|

Figure 7Representation as concepts or instances.

Naming Conventions

It is recommended to adopt a naming cention and to strictly adherto it. This will both facilitate the
understanding of the ontology and will help avoid modeling mistakes. In Disciple, it is recommended to
use lower case letters for concept names. It is also recommended to consistently use either singular or
plural, but not oth, in naming the concepts.

Often, the names of the subconcepts of a concept include the name of the caxspbwn in several
places irFigure 4(e.g.studentgraduate studenhdergraduate stuglent

Automatic Support

Disciple will not accept ontology operations that will make the ontology inconsistent, such as
introducinga circularity, where a concept is both a superconcept and a subconcept of another gbnce
Disciplewill not acceptdefinitions of concepts or instances that have the same naasgwreviously
defined ones.

7. Object Features

The objects iman application domain may be described in terms of their properties and their relationships
with each othe. For exampleFigure &epresentsMak Whiteasa 46 years oldassociate professor

employed byGeorge Mason Univerbitgeneral, the value of a feature may be a number, a string, an
instance, a symbolic probaityl or interval(see Sectiorl3), or a concept (see Sectidg).

11



Cassociate profess@
' 46
instahce of

university

instance of

George Mason Unive@

Figure 8Sanple object description.

8. Browsing the Objects and Their Features

Figure 9 shows the interface and the main functions of the Association Bromisieh can be used to
browse the objects and their featurehis browser is centered on a given object (dann Doe

showing its features (e.fpas as employ@eorge Mason Univeydihe features for which it is a value (e.g.
Doe 200Bas as authdohn Dogits direct concepts (e.§hD advis@ndassociate profegsamnd, in the
case of a concept, itsréct subconcepts or its direct instances.

Object Browser | Association Browser

Browse repository',PAD-cwv-071005-0C5580 (anOke the Finde ID_Naviga[E :
[ PhD advisor ] [ associate professor ] locate an Obje
~ 0 Find
I nvoke the fHiIe h
to view the selected obje S
Back
—|George Mason Uriversih

Chmmmi | fombe ([ mpion | metpotn omea— ||

[ sepetin |—|orgfical bueligence [ Modfy |
a . Ciptions |
Click on an object o 7] Super
feature to view it with [the Sub
fAssociatl])ion Browser 0O [¥] From
T ] Ta "

Figure 9The Association Browser and its functions.

Clicking on any entity in the interface will center the Association Browser on that entity.

One may also browse the objects and their features by using the Object Browser and the Object Viewer,
as illustrated irFigure 10and described iOperation 5

12



Operation 5.View an object

U Select theobject in the Object Browser

U & A0
i Clickf

Hands-on
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Use theAssociation Browser, th@bject Browseand the Object Viewelio browse the objects from the
ontology and their features.

Object Browser

Browse repository',PAD-cwv-071005-0"C5580

[=-ohject

[H-agent
[#-organization
=-person
F-student
Eh-university smployes
)-faculty memher
=+PhD advisor

El-professor
E-assistant professor
© LRl Enox
-associate professor
i bedmanda Rice
i e John Dog
(=)-full professar
oD St
-staff member

[#-course
[#-criterion
[#-crterion type
[#-pogition
[#-publication
[#-tesearch area

Browse

Expand All
Caollapsa All

X

View John Doe

John Doe

[Documentation =

= Association

# Hierarchical

Hierarchy position =

Super-concepts

i i
[_»Hierarchical ]

Find

Edit
Rename

MadiFy

Scrpt

Dalets

—Cliphoard——
Copy

Meaw
Fact

PhD advisor
associate professor

Feature values
[F-has as employer
i tGeorge Mason Uhmversify
[-has as position
¢ iefonured posifion
Bl-is expert in
e driificial Fatolk gence

Figure 10.

9. Defining Features

The Object Browser and th®bject Viewer.

An object feature is itself characterized by several features wiaefe to be specified when defining a
new feature. Theyncludeits domain range superfeatures, subfeatures, and documentation

Thedomain of a feature $the concept that represents the set of objects that could have that feature.

Therangeis the set of possible values of the feature.
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For exampleFigure 11shows the representatiomf the has as employfeature. Its domain iperson
which means that only individuals who are persons may have an employer. Its range is employer,
meaning that any value of such a feature should bemployer

There are severaypes of ranges that could be defined with Disciple: Concept, Number, Symbolic
interval, Text and Any element.

We have already illustrated a range of type CondepeFigure 1). A range of typéNumbel could be

either a set or an intervalnd each of them could k&ther integer orealnumbers A range of type
6Symbolicintervdl A& |y 2NRSNBR i Siscussdd iSegfian®@.Mitahdge affyper R G
G¢SEGE O2dxA R 68 lye aiGdNAy3aIz I asSi 2F &aGNRARy3I&asZ 2NJ
St SySyité¢ O2dzZ R 0S lye 2F GKS [02@0S SyiArAirSao

( feature )

A

subcopcepiof _
documentation | wjndicates the employer of a person'

(hasasemploye‘r< domain » person )

Figure 11. The representation of a feature.

Featuresare alscorganizedn a generalization hierarchgs illustrated irFigure 12
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has_as_controlling_leader
D:agent
R:person

has_as_god_king has_as_religious_leader
D: governing_body D governing_body
R:person R:person

has_as_monarch has_as_military leader
D: governing_body D: governing_body
R:person R:person

has_as_political_leader

: has_as _commander_in_chief
D: governing_body

_ D: force
R:person R:person
has_as head_of government has_as head_of state
D: governing_body D: governing_body
R:person R:person

Figure 12. A generalization hierarchy of features.

One carbrowse the feature generalization hierarchy by using the Feature Browsésh is illustrated
in the left-hand side ofigure 13. Its functions are similar to those of the Object Browser discussed in
Sectionb. To view the definition of a specific featuoae may follow the steps frof®@peration 6

Operation 6.View a feature definition
U Select the feature in the Feature Browgerg.has as authar the left hand side ofigure 13
U/ tAO0]l 2y GKS a4 #he aiure wihdrie Gehtyre Viedvésgehtte dight hand side of
Figure 13
i/ tA01 2y GKS a!aaz2O0AlGAz2yé odzidz2y G2 OASe GKS
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Feature Browser |
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[=-feature
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E28has as author |
--has as citation
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B-has as employer
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G-has as reading
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e I 0909090909090 T
Figure 13. TheFeature Browser and the Feature Viewer
Hands-on

Browse the feature hierarchy by using the Feature Browser, the Feature Viewer, the Association

Browser, and the Hierarchical Browser.

10. Developing a Hierarchy of Features

The features are defined and organized in a hierarchy by using the Feature Browser, similarly to how the
Object Browsers usedo develop a concept hierarchyhe steps needed to define a new feature (e.g.

has a$?hD advispare those fromOperation 7

Operation 7.Definea feature
U Open the Feature Browser

Ciol 2y GKS

[ et R e

t NBaa a9yl SNE

When one defines a subfeature of a given feature, the domain and the range of the subfeature are set
to be the ones of the superfeature. Oneyca OK | y 3 S
Feature BrowserThis will invoke the Feature Editarhich is illustrated irfFigure 14Using the Feature

16
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Editor, one can add or delete superfeatures or subfeatures of the selected feature, in addition to
modifying its domain and range.

Figure 15llustrates the processf changing the domain of theas as PhD advifeature, fromobjecto
personThis process consists of the steps froperation 8

Operation 8.Changethe domain of a featue
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Operation 9.Chargethe range of a feature
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Figure 14.
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The Feature Editor and its main functions.



Hands-on

Use the Feature Browser and the Feature Editor to represent the feature hierarchy-igome 12

Featurs Editor
Meodify feature has as PhD advisor : Browse repository'\PAD-cwv-071005-0",(5...
T - | | =55
has as PhD advisor Agly Hagnt
- Dommten
Revert ﬁ 12w
5 couse
~crtenon i i i
e e
Super-features [ position
feature Add [ publication
Delete [H-research area
Revert
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Add
Delete
Revert
Apply links
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Edit the domain of the feature has as PhD advisor
ohject Add
Delete
Revert
Apply Damain
[ single value
aw aw
L=
Figure 15. Changing the domain of a feature.

11. Defining Instances and Their Features

With someconcepts and features defined, one masethe Object Editor talefine instances of these
concepts(as discussed in Sectibl andto associate features with them

Figure 1@llustrates the process of associating tlkeénterested fieature withJohn Da€eThe steps of this
process are those fro®peration 10

Operation 10. Definethe feature of an object
Open the Object Browser and select the objexg.John Dge
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U The Finder is automatically opened to locate the value of the feature in the knowledge basedisee
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Write a part of the namefthe @ f dzS A
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Click on the correct valueom the list returned
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by the Finder
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If the range of the feature is a symbolic interval or a set of values, a selection pane is opened to choose

the right value of the feature. For a number, one has to simply type it.
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Figure 16. Defining thefeature of an instance.

The Object Editor can also be usedupdate the list of the directuperconcepts for an object (instance
or concept) and the list dhe direct subconceptsr instancef a conceptThe actual steps to perform
are presented irDperation 11and Operation 12 As with all the ontology operations, Disciple will not
perform them if they would lead to inconsisteohtology (for example a cycle along thebconceoif

relation).

Operation 11. Add a direct syperconceptto an object

U Locate the object (e.gohn Dae & A (i K

iKS hoeaSoi

button to open the Object Editofsee Figure 17)

Browse and Select the supeoncept
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Operation 12. Add a direct subconcepbr an instanceo a concept
U Locatetheconceptg A i K (G KS hoa2aSOGi . NRBgaSNI IFyR (GK®opekh YRSNI | YR
the Object Editor
I £t A01 2y a E®Rcépf{sum instances LJo gpén an Object Browser pane
Browse and Select the stdmnceptor the instance to be added
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Hands-on

Use the Ontology tools of Disciple texetlop anobject ontology that represents the following
information:

The color of Applel is red.
The color of Apple2 is green.
Applel is an apple.

Apple2 is an apple.

Apples are fruits.

Hint: Define object concepts, object features and instances.
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Figure 17. Defining thevalue of a featurewith the Finder.
12. Guidelines for Defining Features and Values

Concept or Feature?

Almost any distinction from the real world may be representgther as a concept or as a feature.
While there are no absolute ruldsr this difficult maleling decisionseveral guidelines are useful to
follow.

Represent welkstablished categories from the resbrld as concepts.
For exampletwo alternative ways ofepresentngthe fact that Bob Evens is a PhD studai:

Bob EvensstancefPhD stueht
Bob Evensas as student leR&D

The first one is preferable becauBéD studeig a welestablished category.
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