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Ontology Development 101
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Natasha Noy
Stanford University

A large part of this tutorial is based on
“Ontology Development 101: A Guide to Creating Your First Ontology”
by Natalya F. Noy and Deborah L. McGuinness
http://protege.stanford.edu/publications/ontology_development/ontology101.html
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& What is an ontology?
. definition

. terminology
- Why develop an ontology?
. Step-By-Step: Developing an ontology

- Underwater ??
. What to look out for
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- An ontology is an explicit description

of a domain:

. concepls

. properties and attributes of concepts

. constraints on properties and attributes
. Individuals

- An ontology defines
. acommon vocabulary
. a shared understanding

Stanford Medical Informatics, Stanford CA ~ ©2005 Stanford University - Reproduction Prohibited



18 July 2005 Protege Conference 3 0f 65

Ontology examples
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- Taxonomies on the Web
. Yahoo! categories
. Catalogs for on-line shopping
. Amazon product catalog
- Domain-specific standard terminology

. Unified Medical Language System (UMLS)

. UNSPSC - terminology for products and
services

Why develop an ontology’?
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- 1o share common understanding of
the structure of information

. among people
. among software agents

- To enable reuse of domain knowledge
. to avoid “re-inventing the wheel”

. lointroduce standards
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More reasons
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- To make domain assumptions explicit

. easier to change domain assumptions
(consider a genetics knowledge base)

. easler to understand and update legacy data
- To separate domain knowledge from
the operational knowledge

. re-use domain and operational knowledge
separately (e.g., configuration based on
constraints)

An ontology is often just the
beginning
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structur
Ontologies
Provide -
domain
descriptio
. Domain-
Software Problem- independent
agents solving applications
methods
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- What is an ontology?
- Why develop an ontology?
o Step-By-Step: Developing an ontology

- Underwater ?7
. What to look out for

Wines and wineries
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Winery Bordeaux
\0 /:. estwineries
Pauillac Chéteau Lafite Rothschild

& %n:ker produces

Chateau Lafite Rothschild Pauillac
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Ontology-development process
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,>onsider numerat, define > define

reuse terms broperties ~constraint;

In reality - an iterative process:

reuse terms reuse terms

S S I
propertie propertie constraint,
>onsider define > define >, PP
reuse propertie constrain

Ontology development versus
Object-oriented modellng
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An ontology An OO Structure

reflects the structure of the data

o reflects the structure of the world e
and code
is often about structure of is usually about behavior
concepts (methods)

describes the physical
e representation of data (long int,
char, etc.)

actual physical representation is
not an issue
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Determine domain and scope
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consider numerate define define create
reuse terms properties ~ constraint, instances

What is the domain that the ontology will cover?

- For what we are going to use the ontology?

o For what types of questions the information in the
ontology should provide answers?

o Who will use and maintain the ontology?

Answers to these questions may change during
the ontology lifecycle

Competency question
for the Wine ontology
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o Which wine characteristics should | consider when
choosing a wine?

o Is Bordeaux a red or white wine?
. Does Cabernet Sauvignon go well with seafood?
- What is the best choice of wine for grilled meat?

o Which characteristics of a wine affect its
appropriateness for a dish?

. Does a bouquet or body of a specific wine change with
vintage year?

o What were good vintages for Napa Zinfandel?

Stanford Medical Informatics, Stanford CA ~ ©2005 Stanford University - Reproduction Prohibited



18 July 2005 Protege Conference 8 of 65

Consider reuse
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numerate define define create
ter ms properties constraint. instances

- Why reuse other ontologies?

. to save the effort

. to interact with the tools that use other
ontologies

. to use ontologies that have been validated
through use in applications

What to reuse?
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o Ontology libraries
Protége ontology library (protege.stanford.edu)
Ontolingua ontology library
(www.Kksl.stanford.edu/software/ontolingua/)

- Upper ontologies
IEEE Standard Upper Ontology (suo.ieee.org)
Cyc (www.cyc.com)

- Domain-specific ontologies
UMLS Semantic Net
GO (Gene Ontology) (www.geneontology.org)

OBO (Open Biological Ontologies)
(obo.sourceforge.net)
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consider define define create
reuse properties ~ constraint, instances

Enumerate important terms

What are the terms we need to talk about?
What are the properties of these terms?
What do we want to say about the terms?

NI A0a i, Frt GBS PGt DA A Tt ST LS TR e s 5Vl et s N e, o P AR
S : v X T

Enumerating terms: The Wine
ontology

wine, grape, winery, location,

wine color, wine body, wine flavor,
sugar content

white wine, red wine, Bordeaux wine

food, seafood, fish, meat, vegetables,
cheese
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Define classes and the class
hierarchy
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cons:der numerate define defme create
reuse terms properties constramt instances

- A class is a concept in the domain
. aclass of wines
. aclass of wineries
. aclass of red wines

- A class is a collection of elements with
similar properties

» Instances of classes
. aglass of California wine you’ll have for lunch

Class inheritance

NI A0a i, Frt GBS PGt DA A Tt ST LS TR e s 5Vl et s N e, o P AR
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- Classes usually constitute a taxonomic
hierarchy (a subclass-superclass
hierarchy)

- A class hierarchy is usually an IS-A
hierarchy:

. aninstance of a subclass is an instance of a
superclass

o If you think of a class as a set of elements,
a subclass is a subset
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Class inheritance: Examples
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- Apple is a subclass of Fruit

. Every apple is a fruit

Red wines is a subclass of Wine

O O O wines Protégé 3.0

. Every red wine is a wine
- Chianti wine is a subclass of red wine
. Every Chianti wine is a red wine
Wine Ontology in Protége
NI Srstgoic it G P G DA AR S0 A Ry Ll it R A e S e p s T

(file:/Users/natasha/Work/Tutorials /Protege%20short¥%20course /wines.pprj, Default Files (.pont and .pins))

~ Al | 3 —
als[e[a]e]n]z]|s]+ &% <Q\protégé
{ Classes = ™ Slots = Forms 4 Instances M Queries
® wines Wine (instance of :STANDARD-CLASS) ‘
\ [~ w e
¥ ® Drink 4 Wine A wine class represents all
v [® Wine possible wines
v ® White wine
» ® White Burgundy Concrete H
Chardonnay ;
Chenin Blanc | - -
Pinot Blanc | Name Cardinali Type Other Facets
Sauvignon Blanc | ™ body single Symbol allowed-values={FULL,MEDIUM,LIGHT}
Semillon | ™= color single Symbol allowed-values={RED,ROS@,WHITE}
3 Riesling |~ == flavor single Symbol allowed-values={DELICATE,MODERATE,STI.
Sauterne : ™ grape multiple... Instance of Wine grape
White Bordeaux | ™= maker single Instance of Winery inverse-siot=produces
Sancerre ) (w) name single  String
Muscadet ™ sugar single Symbol allowed-values={DRY,SWEET,OFF-DRY}
Ice Wine |
» ® Rose wine = |
|
=) ;
i
Drink |
|
|
T: 3 |
|
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Mul’uple Inheritance
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o A class can have more than one
superclass

o The subclass inherits properties a
restrictions from all the parents

- Different systems resolve conflicts
differently

Define properties of classes

s L P otw i o o ol g o

consider defme
reuse constralnt

- Slots in a class definition describe
attributes of instances of the class

. each wine will have color, sugar content,
producer, etc.
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Slots
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- Types of properties
. ‘Intrinsic” properties: flavor and color of wine
. ‘extrinsic” properties: name and price of wine
. parts: ingredients in a dish
. relations to other objects: producer of wine
(winery)
- Simple and complex properties
. Simple properties (attributes): contain primitive
values (strings, numbers)
. complex properties.: contain other objects
(e.g., a winery instance)

Slots for the class Wine

PPN A0 T GRS PG SO DA (A Pt S O AP L IR v SV o bk e AR e B P LT
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Name Cardinalit Type Other Facets
™ body single Symbol allowed-values={FULL.MEDIUM,LIGHT}
= color single Symbol allowed-values={RED.ROS.WHITE]}
= flavor single Symbol allowed-values={DELICATE,MODERATE,STRONG}
= grape multiple... Instance of Wine grape
m maker single Instance of Winery inverse-slot=produces
m) name single String
B sugar single Symbol allowed-values={DRY,SWEET ,OFF-DRY}
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Slots and class inheritance
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- A subclass inherits all the slots from
the superclass

. If a wine has a name and flavor, a red wine
also has a name and flavor

- If a class has multiple superclasses, it
inherits slots from all of them
. Port is both a dessert wine and a red wine. It

inherits “sugar content: high” from the former
and “color:red” from the latter

Property constraints

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e p
determine consider numerate defme create
scope S terms pr Opemes mstances

- Property constraints (facets) describe
or limit the set of possible values for a
slot

. the name of a wine is a string

. the wine producer is an instance of Winery
. a winery has exactly one location
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Constraints for the Wine class
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- -A
Name Cardinalit Type Other Facets
™ body single Symbol allowed-values={FULL.MEDIUM,LIGHT}
= color single Symbol allowed-values={RED.ROS.WHITE]}
= flavor single Symbol allowed-values={DELICATE,MODERATE,STRONG}
= grape multiple... Instance of Wine grape
m maker single Instance of Winery inverse-slot=produces
m) name single String
B sugar single Symbol allowed-values={DRY,SWEET ,OFF-DRY}

Common facets: Cardinality

AT Sratan 4, Tt oSS - e I RS s . ey ' PR JR S O
w3 2N S A 0 4 L

- Slot cardinality — the number of values a slot can or
must have

. Minimum cardinality
Minimum cardinality 1 means that the slot must have a
value (required)
Minimum cardinality O means that the slot value is
optional

. Maximum cardinality
Maximum cardinality 1 means that the slot can have at
most one value (single-valued slot)
Maximum cardinality greater than 1 means that the slot
can have only one value (multiple-valued slot)
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Common facets: Value Type
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. Slot value type — what values can the slot have
. String: a string of characters (“Chateau Lafite”)
. Number: an integer or a float (15, 4.5)
. Boolean: a true/false flag
. Enumerated type: a list of allowed values (red, white,
rose)
. Complex type: an instance of another class or a class
itself
Specify the class to which the instances belong
For example, the Wine class is the value type for the
produces slot at the Winery class

Defining facets: Example

DML TRy, S0 it GBS PG DA Aty S L S v e 5V itk S IR e LA
066 maker (instance of :STANDARD-SLOT)
=
o
: .maker | The maker of a wine (a

Winery). This slot has an
iinverse - the slot produces
___ at the Winery class
Instance =

Winery "l required  at least
") multiple  at most 1
Wine

= | .

= produces
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Restrictions and class inheritance
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o A subclass inherits all the slots from the
superclass

- A subclass can override the restrictions to
‘narrow” the list of allowed values
. Make the cardinality range smaller
. Replace a class in the range with a subclass

Wine | _producer | Winery

is-a , , is-a

French | _producer | French
wine winery

Global vs Local Constraints

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e o P it e s T AN

o Slots are first-class objects
contrast with fields in OO programming
o Global slot constraints apply to the property throughout
the ontology

allowed class for hasColor is always one of the values from the list of
colors

o Local slot constraints valid only for instances of the
class and its subclasses

hasColor for RedWine has the value Red
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Create a new slot

© O O wines_exercisel Protégé 3.0 (file:/Users/natasha/Work/Tutorials/ProtegeX20short20course/wines_exercise1.pprj, Default... » . - . wi..
‘j‘m L D"‘:ﬁ Q lg{‘fg" ) f"j[X <metégé
f

a

Classes | ™ Slots = Forms 4 Instances M Queries

1 . Select = = .7w|nes : ‘ ’ ‘ ‘ ‘ : z = Red wine  (instance of :STANDARD-CLASS) Eﬁ 2 c I . k
Red Winew;\i | == I “Crate Slot
St we Create Slot

> Ro: ne - ad
Concrete @ Bl

v [® Red wine
8eaujolais ) = =
> ® Red Burgundy | Sl Bt Kl Bl bl

Red Zinfandel | Name Cardinali Type Other Facets
b Re Bordenx | = body single  Symbol allowed-values= (FULL MEDIUM,LGHT}
® Pinot Noir : ) color single Symbol allowed-values={RED,ROSE, WHITE} value=.
o chon [~ i lavor single  Symbol allowed-values=(DELICATE, MODERATE, STl
o Petie Syrah | grape multiple... Instance of Wine grape
| i maker single  Instance of Winery  inverse-siot=produces
® Red Merlot
| miname single  String
Capermersmvanon W) sugar single  Symbol allowed-values=(DRY,SWEET,OFF-DRY)
Cabernet Franc
Port
> ® Dessert wine
=Y
Wine
€ >

TWO things happened:
1. Slot tannin level was created at top level
2. Class Red wine was added to the domain of the slot

Define Allowed Values

NI A0a i, Frt GBS PGt DA A Tt ST LS TR e s 5Vl et s N e, e BTN

Rny— = nnin level (instance of :STANDARD-SLOT)
Boolean .+'
Class | =
Float
Instance
Integer
Strin —

2 = +

o

" required  at least

multiple  at most 1

Red wine

/

1. Select Symbol
as value type 2. Add allowed

values
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Create instances

T s T = R STl
consider numerate define define
reuse terms properties constralnt

. Create an instance of a class
. The class becomes a direct type of the
instance
. Any superclass of the direct type is a type of
the instance
o ASsign property values for the instance frame
. Property values should conform to the
constraints
. Knowledge-acquisition tools often check that

Creating an instance: Example

DAL S0 4, Trt G5 oA A oty S I LT AL IR v bVl stk A e AN e Ry e s T AN

O © O Chateau Morgon Beaujolais (instance of Beaujolais)

Chateau Morgon Beaujolais

LIGHT T‘ RED B 4 Chateau Morgon

Suga ape LK
DELICATE 3] (DRY 3] & Gamay grape

LOW B
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Exercise: Define an instance
of your favorite win

O O O Qupé Syrah (instance of Syrah, internal name is wines_exercise...
Nam , RIGIG
Qupé Syrah ® Qupé

FULL B C B *| ¢

: . ) . o e ey Y e i .
PR T M Tt GBS PG S DA YA A5 = R e S ek SRR e ; O RN I U

Outline

What is an ontology?
Why develop an ontology?
Step-By-Step: Developing an ontology

- Underwater ?7
. What to look out for

o]

[e]

(o}
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Going deeper
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>ons:der numerat, defme define
reuse terms propertle constraint,

>ons:der numerate
reuse terms

Going Deeper
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- Defining classes and a class hierarchy
- Deciding when to create a new class

- Defining constraints on slots

- Defining instances (forms)

- Naming conventions

- @General considerations
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Going Deeper
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- Defining classes and a class hierarchy
- Deciding when to create a new class

- Defining constraints on slots

- Defining instances (forms)

- Naming conventions

- @General considerations

Defining classes and a class
hierarchy

e Rt Lt P, o B S T ARY

- The question to ask:

. “Is each instance of the subclass an instance
of its superclass?”

- The things to remember:
. There is no single correct class hierarchy
. But there are some guidelines
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Siblings in the class hierarchy
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v ® Wine
> ® White wine
> ® Rose wine
v ® Red wine
» Beaujolais

» ® Red Burgundy o All the siblings in the class
Red Zinfandel hierarchy must be at the
> @ Red Bordeaw same level of generality
o E':,ztn: o . Compare to section and
Petite Syrah subsections in a book
» Red Merlot

Cabernet Sauvignon
» Cabernet Franc
Port
> ® Dessert wine

The perfect family size

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e e

v Red wine

Beaujolais
v ©® Red Burgundy o If a class has only one
Cotes & Or child, there may be a
Red Zinfandel .
modeling problem
o If the only Red Burgundy
vV ® Red wine we have is Cétes d’'Or, why
D Beaujolais introduce the subhierarchy?
v ® Red Burgundy .
» Cotes d'Or . Compare to bullets in a
® Cotes Chalonnaise bulleted list

® Red Zinfandel
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The perfect family size (ll)
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’ .vv:n;lhite wine v ® Wine
ve T"Cehigizu"dv ® White V\{ine
ik

® Chardonnay
® Chenin Blanc
@ Pinot Blanc
@ Sauvignon Blanc
® Semillon
v @ Riesling
® Dry Riesling
® Sweet Reisling
® Sauterne
@ White Bordeaux
® Sancerre
® Muscadet
® Ice Wine
> ® Rose wine
¥ ® Red wine
® Beaujolais
¥ ® Red Burgundy
® Cotes d'Or
® Cotes Chalonnaise
® Red Zinfandel
v ® Red Bordeaux
¥ ® Medoc

® White Burgundy
® Chenin Blanc

® Chardonnay

@ Pinot Blanc

® Sauvignon Blanc
® Ice Wine

® White Zinfandel
® Beaujolais

® Red Burgundy
® Red Zinfandel
® Pauillac

® Margaux

® St. Emillion

® Graves

® Bordeaux

® Sauterne

® Cabernet Franc
® Cabernet Sauvignon
® Medoc

o Ifaclass has more than a
dozen children, additional
Subcategories may be
necessary

. However, if no natural
classification exists, the long
list may be more natural

® Semillon
® Pauilac @ Pinot Noir
o tmiion. © Chiant
° Gl-'aves ® Petite Syrah
@ Pinot Noir
PRI o i it R i St e i PO I e i
o A class can have more than one
superclass
o The subclass inherits properties a
restrictions from all the parents
- Different systems resolve conflicts

differently

Stanford Medical Informatics, Stanford CA ~ ©2005 Stanford University - Reproduction Prohibited



18 July 2005 Protege Conference 25 of 65

Dangers of multiple inheritance

MWM_& s o Dl L SRR P N A e a3 PR RO % P S 2

Richard
Nixon

Avoiding class cycles

MWM_& s o Dl L SRR P N A e > PR RO % P S 2

o Danger of multiple
inheritance: cycles in the
class hierarchy

o Classes A, B, and C have
equivalent sets of instances

. By many definitions, A, B,
and C are thus equivalent
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Disjoint classes

T s T s PR A s TN AN
Cad s 2oV s v ax vaeey

o Classes are disjoint if they

c_:annot have common Port \ Wine
instances ssert
o Disjoint classes cannot
have any common Rose
wine

subclasses either

Red wine, White wine, Rosé
wine are disjoint

Dessert wine and Red wine are
not disjoint

Levels in the class hierarchy

T s T s PR A s TN AN
Cad s 2oV s v ax vaeey

- Different modes of the development

. top-down - define the most general concepts
first and then specialize them

. bottom-up - define the most specific concepts
and then organize them in more general
classes

. combination
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PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e

Levels in the class hierarchy

e S

Middle
level

v ® Wine
» ® White wine
> ® Rose wine
¥ ® Red wine

® Beaujolais
® Red Burgundy
® Red Zinfandel
® Red Bordeaux
v ® Medoc
® Pauillac
® Margaux
® St. Emillion
® Graves
@ Pinot Noir
® Chianti
® Petite Syrah
® Red Merlot
® Cabernet Sauvignon
® Cabernet Franc

Top
level

Bottom

/ level

A completed
hierarchy of wines

v ® Wine
v ® White wine
¥ ® White Burgundy
® Chablis
® Pouilly-Fuisse
® Chardonnay
® Chenin Blanc
@ Pinot Blanc
@ Sauvignon Blanc
® Semillon
¥ @ Riesling
® Dry Riesling
® Sweet Reisling
® Sauterne
® White Bordeaux
® Sancerre
® Muscadet
® Ice Wine
> ® Rose wine
¥ ® Red wine
® Beaujolais
¥ ® Red Burgundy
® Cotes d'Or
® Cotes Chalonnaise
® Red Zinfandel
¥ ©® Red Bordeaux
v ® Medoc
® Pauillac
® Margaux
® St. Emillion
® Graves
® Pinot Noir
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Going Deeper
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- Defining classes and a class hierarchy
- Deciding when to create a new class

- Defining constraints on slots

- Defining instances (forms)

- Naming conventions

- @General considerations

Decisions, Decisions....

ALK S 4 it g5 DA (A ety SO AT IR v e N bt R o P it e s T AN

- When to introduce a new class?

Do we need a class for Red Burgundy?

- Should a distinction be described by
subclasses or property values?

Class Red Wine versus slot color

o Is something a class or an instance?
Is Riesling a class or an instance?
- Should we use enumeration or create a new
class?

Should we have a class for Color or use strings and
symbols for values?
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When to introduce a new class?

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e o P it e s T AN

- Subclasses of a class usually have
. Additional properties
. Additional restrictions
. Participate in different relationships
- Subclasses of a class have
. New properties

. New restrictions

But

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e o P it e s T AN

- In terminological hierarchies, new
classes do not have to introduce new
properties
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o Individual instances are the most specific objects in an
ontology

o If concepts form a natural hierarchy, represent them as
classes

18 July 2005 Protege Conference 30 of 65
PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e B s R P
k) Wine
I White wine 0 Wine : .
color: Red, White, Rosé
I Rose wine R
I Red wine
. Do concepts with different property values become
restrictions for different properties?
o How important is the distinction for the domain?
o A class of an instance should not change often
PPN A0 T GRS PG SO DA (A Pt S O AP L IR v SV o bk e AR e PP PP
v ® White wine _
» ® White Burgundy = adh “'5‘ O‘X‘ i
° Chardonnay TH'SYCSTEM CLASS :EezujOIaisF
@ Chenin Blanc P SYSTEM- abernet Franc
N
@ Sauvignon Blanc ¥ ® Consumable thin 4 Chenin Blanc
® Semillon R » ® Food ’ 4 Chianti
» ® Riesling ve DrinkA 4 Cotes C.halonnaise
® Sauterne o :Z:rtedrink I : E{:ise: o
® White Bordeaux ® Meal course 4 Ice Wine
® Sancerre » Wine grape 4 Medoc
® Muscadet 4 Muscadet
© Ice Wine 4 Pinot Blanc
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Enumeration: Classes or Strings?

e e PR, o PP Bl R A

o066 colc 0606 colc
color

- . 0 = v Color

mbo % v
Y Class Red
+ White

RED ol R Color T Rosé
ROSE 0
WHITE v

o Are values used elsewhere in the ontology?
o Is there additional information about each value?
o Do values form a hierarchy?

Going Deeper

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e o P it e s T AN

- Defining classes and a class hierarchy
- Deciding when to create a new class

- Defining constraints on slots

- Defining instances (forms)

- Naming conventions

- @General considerations
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Back to slots: Domain and range

e R i W e P,

- Domain of a slot — the class (or classes)
that have the slot

. More precisely: class (or classes) instances of
which can have the slot

- Range of a slot — the class (or classes) to
which slot values belong

Allowed
Values

Back to slots: Allowed classes

mmmmugwﬁ'%méﬂt)»v"iuh st ees et oy e - __T et i

- When defining a domain or range for a
slot, find the most general class or classes
- Consider the produces slot for a Winery:
. Range—RedwineWhite-wirelosewine
. Range: Wine
o Consider the flavor slot

. Domain—Red-wine, White wine Rosé wine
. Domain: Wine
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PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e

Defining domain and range

PR BT - U

o A class and a superclass
— replace with the
superclass

o All subclasses of a class

— replace with the
superclass

o Most subclasses of a
class — consider replacing
with the superclass

o]

o]

o

PSRRI a4, Tt GBS PG DA VA Tt SO

Inverse Properties

Laha - 44 3 PPRRER LS Ll Pk e sean

e T

066 S(erlmg Merlot (mstance of Red Merlot, internal name is wines-curr

Sterling Merlot

GG
FULL T‘ 4 Sterling Vineyards
- e
Sterling Viheyards (instanc T5) @ Merlot grape
Maker and
vSter[mg Vineyards,
Producer

are Inverse pI’OpeftIES Napa Valley rgfjion

. Sterling MerlSt
4 Sterling Chardonnay
4 Sterling Cabernet Sauvignon
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Inverse Propertles (I

DML TRy, S0 it GBS PG DA Aty S L S v e 5V itk S IR e o P it e s T AN

- Inverse prorties contain redundant

information, but
Allow acquisition of the information in either direction
Enable additional verification
Allow presentation of information in both directions

- The actual implementation differs from

system to system
Are both values stored?
When are the inverse values filled in?
What happens if we change the link to an inverse property?

Exercise: Inverse propertles

DAL S0 4, Trt G5 oA A oty S I LT AL IR v bVl stk A e AN e o B Py S s DS AN

- Use the opened project
wine exercisel

- Declare that slots producer and
maker are inverses of each other

. Create a new instance of your second
favorite wine

. Observe what happens to the winery
that makes it
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Only slots of type
Instance appear in e bestwineres
the list = food
\): grape
maker

= produces

o006 Select Slot

Slots with
primitive value
types cannot have
inverses: there is
no place to put
inverse in

(4]
E

J OK X Cancel

v . . » Y fy s Lt s g ¥ iy - . .
eSSk, A Ay T GBS P G EDAS STt = IR e pr e Ly i L P ) FEOWOS
1. Select Slots tab
rcisel Protégé 3.0  (file:/Users/natasha/Work/Tutorials/Protege%20short%20course /wines_exercise1.pprj, Default Files (....
&% <75Qpratégé
® Classes * Slots = Forms # Instances A Queries
SLOT EDITOR
® wines = produces (instance of :STANDARD-SLOT) >
ja | = X l.
= area < [oroduces This slot contains the wines
= best wineries produced by a particular
= body winery. The maker of a Wine is
— its inverse slot.
= color Instance H o
= Course
= drink s)
= flavor ® wine ) required  at least
= food
= grape ™ multiple at most
0 ) Winery
= maker - u
= name
= pro ices
ANNOTATED-INSTANCE
ANNOTATION-TEXT
ASSOCIATED-FACET
ASSOCIATED-SLOT
R4 STAMP
2. Select produces A
DRECT-DoNAN : 3. Add an inverse
DIRECT-INSTANCES
DIRECT-SUBCLASSES v
l
’Wﬂ!ﬁﬁ"'ﬁ A - iy S A L i s g ¥ -ran e b ) - . i .
2 43 S D (A e I IRLE e g e Lo 0w i ol """’h,,.. Stam A - : 5 SR
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Resulting inverse slots

” o | gy St A L s o ¥ s - - el
PRI M2 4, Tt QTS P G DA (A Tty =2 R N ias: VY PR e i TR AR
O O O wines_exercisel Protégé 3.0 (file:/Users/natasha/Work/Tutorials/ 20short¥%20course /) _exercisel.pprj, Default Files (....
a ‘f ‘ =} ‘k‘ alo ‘A/ ® ‘79 ) &% <@\ protég:
Classes ~ ™ Slots = = Forms  # Instances M Queries

™ produces  (instance of :STANDARD-SLOT)

prod This slot contains the wine:
produced by a particular
winery. The maker of a Win
— itsi rse slot.
Instance v
) Wine ] required at least

ANNOTATED-INSTANCE
ANNOTATION-TEXT
ASSOCIATED-FACET
ASSOCIATED-SLOT

CREATOR
DIRECT-DOMAIN
DIRECT-INSTANCES
DIRECT -SUBCLASSES

Default values

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e

. Default value — a value the slot gets
when an instance is created

- A default value can be changed

- The default value is a common value
for the slot, but is not a required value

. For example, the default value for wine body
can be FULL

Stanford Medical Informatics, Stanford CA ~ ©2005 Stanford University - Reproduction Prohibited



18 July 2005 Protege Conference 37 of 65

Exercise: creating a default

PR i h Tt S DA At SO T AL IR e N bk AR e o e PP N IR

o Specify that tannin level is usually medium

0606 tannin level (instance of :STANDARD-SLOT)

tannin level

Symbol

‘Low s _l required  at least
MODERATE . )
HIGH v ] multiple at most 1
Define default value
Going Deeper
PN TR, A0, it GBS PG DA Aty S O AT S R e 5V ik e MR e o B S T ARY

- Defining classes and a class hierarchy
- Deciding when to create a new class

- Defining constraints on slots

- Defining instances (forms)

- Naming conventions

- @General considerations
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Defining Instances: Form
customization

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e i i oo

o Knowledge-acquisition forms (instance
forms) are generated automatically

o Protege allows customization
Change the layout of the form
order, size of the widgets (form components)
Change labels on the widgets
Hide slots from the form

Change widgets used for a slot

Inheritance

AP AL Tt GRS e DA A Pty 5= A SR v b e s SV stk SRR, e o P it e s T AN

- Forms are inherited to subclasses
- Can override the form at a subclass
- Can remove form customization
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Forms

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e o D PRy e e TR AN
O O O wines Protégé 3.0 (file:/Users/natasha/Work/Tutorials/Protege%20short%20course/wines.pprj, Default Files (.pont and .pins))
P fx 7
[Ols[e]s w0 2] @ B Qprotége
® Classes ™ Slots = Forms 4 Instances A Queries
FORM BROWSER FORM EDITOR
® wines ® Wine
<none> =
alxl=a]= = name ﬂ dg o
= OWLInstanceFieldWidget F
:HING ;. Name ContainsWidget
= :SYSTEM-CLASS InstanceRowWidget
i Winery InstanceTreeSlot
& Wine region R —
22 Consumable thing Body Color Maker Al e
» =z Food v v
¥ 2 Drink
v i Wine Flavor Sugar Grape
b i White wine
P 1 Rose wine
¥ i Red wine
i Beaujolais
» i Red Burgundy
i Red Zinfandel
» i Red Bordeaux
i Pinot Noir
= Chiant o

2 Petite Syrah

I Red Merlot

2 Cabernet Sauvignon

2 Cabernet Franc v
<€ L

v (88

Useful Slot Wldgets

DN L ainy . TR LT
AT TS, M Tt GBS PG SO DA A s R gt S aaial. PP - A p i TR AN

o Contains widget: display another instance
inside the current instance

- Instance table widget: display several related
instances in a table

- Image widget: display an image on a form

- @Graph widget: draw a set of instances as a flow
chart (Session on visualization tomorrow)
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Exercise: customizing forms

DML TRy, S0 it GBS PG DA Aty S L S v e 5V itk S IR e Ry e s T AN

. Select the form for class wine

- Adjust sizes and positions to your
liking

. Change labels

- Hide slots

1. Select Forms tab

O O O wines_exercisel Protégé 3.0  (fifes
dles|a s [a]o]z]|<]#»

® Classes ™ Slots

sers/natasha/Work/Tutorials/Protege%20short¥%20course /wines_exercisel.pprj, Default Files (... _

=[x protégé-,
g% RQprotéads

—ohe

= Forms 4 Instances A Queries

e
1
@ wines ss: @ Wine
orm ‘v};] X I“_ ]{:ﬂ ) ot: ™ name T} e InstanceFieldWidget T]
= THING
b = :SYSTEM-CLASS Nar
I Winery
b I Wine region Maker ‘ ]
v 2 Consumable thing Body Color P
» & Food v Al
v i Drink
b I Wine Flavor Sugar Grape

=2 Soft drink
I Meal course
i Wine grape

2. Sele_ct class 3. Select widgets,
Wine resize, move
around
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Change slot label

LR i Fird oSS ARt ST o R eV e e A re o A ALY
o Double-click on a
widget to bring up
configuration form for b o e
that widget (oo o
o Change labels and

visible buttons

Type a new’label/)

Seeing the results

T s T

- . i 2t D o,
Ml S 4 s moAAR

- Look at an instance of wine -- it looks
different now
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Disabling widgets

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e PR RERATE JE S ol

2. Select <none> from the
list of widgets

O O O wines_exercisel Protégé 3.0 (file:/Users/natasha/Work/Tutorials/Protege%20short¥%20course /wines\exercise1.pprj, Default Files (....
ales|e s ]e]n]z|# <\ protégé

! ® Classes ™ Slots = Forms # Instances M Queries

FORM BROWSER FORM EDITOR |
® wines > ss: ® Wine |
y RI X |‘2|3=' > >t: | ™ name ) § |
= THING Name DirectinstancesWidget |
b = :SYSTEM-CLASS InstanceListWidget |
=2 Winery Maker OWLlInstanceListWidget
» 2 Wine region SymmetricinstanceListWidget |
v 2 Consumable thing Body Color GraphWidget ‘
i z s CoNtains Widget ‘
» & Food Grape InstanceTableWidget v
V¥ i Drink e .
b I Wine Flavor Sugar

i Soft drink $ $ /

i Meal course
2 Wine grape

1. Select the
widget to disable

Enabling widgets

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e P - PR T S ad

o] DOUb/e-C/iCk 006 Configure form for Wine e

{ Widgets = Layout |

sl bt

on a blank ‘:
= body ComboBoxWidget
= color ComboBoxWidget

Spa Ce On the = flavor ComboBoxWidget
™ grape <none> o

" = maker .
form to brlng = name DirectinstancesWidget
InstanceListWidget

= sugar

OWLInstanceListWidget
SymmetricinstanceListWidget
CraphWidget

ContainsWidget
InstanceTableWidget

up form-
customization
dialog

<

Replace <none>
with a new widget Zox) (Keamee
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Replacing W|dget

T e o LI 1 S bt Lniasde £ PRIONN

ALK S Tt RS Pyl apd s RN

- Make a wine name widget into a
scrollable multi-line box; resize it

FORM EDITOR
ss: ® Wine

= name 5 ‘ ye: TextFieldWidget 24

<none> AL

! YellowStickyWidget
EAs TextAreaWidget H

Maker TextFieldWNdget
UniqueStrjngWidget
Body Color URLWidggt
a ImageWigget
ExternalffesourceURLWidget v

Flavor Sugar

Replace
TextFieldwWidget with
TextAreaWidget

Show winery information on a
wine form

— I.R-.‘ ath "]'ﬁ P e s b LU I R L Z VN .. _r DR 2aons

- Replace widget for maker with
ContainsWidget

- Check out an instance of a wine
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Display slots

DAL S0 4, Trt G5 oA A oty S I LT AL IR v bVl stk A e AN e

i A

- Display slots

. determine how instances of a class appear in
the Ul

. are the same for all direct instances of a class
- Defining display slot
. choose a single slot

. choose several slots and put separators

Choose a display
slot
[ ® Classex = Slots = Forms # Instances A Queries |
FORM BROWSER FORM EDITOR
@ wines ss: ® Wine
‘;} I X I‘E I{:" ) ot: mm name _T Select a Widget in the Form Below| & |
= :THING | = ’;r:';z'
b = :SYSTEM-CLASS Hame = flavor
12 Winery = sugar
P I Wine region = body
v 2 Consumable thing Body = color
» = Food Multiple Slots
¥ i Drink
> i Wine Flavor Sugar
= Soft drink =
=i Meal course
22 Wine grape
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O MO Multislot Display Pattern

Set display slots and optional text:

™ name (5] = color |4 8| H 3

oK J% Cancel

Going Deeper

< 4 : e Pty I L tin g o ¥ ) . . - . TR L
PR T M Tt GBS PG S DA YA A5 = R e S ek SRR e ; RO S

- Defining classes and a class hierarchy
- Deciding when to create a new class

- Defining constraints on slots

- Defining instances (forms)

- Naming conventions

- @General considerations
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What’s in a name?

ﬁmp.m;‘,mmmudm&'“"‘d-::c.szw--~*'rv-x\.,,_.»..¢qp-‘u~.a~ soan I m-—uw

.. Define a naming convention for classes
and properties and adhere to it

. Features of an ontology tool to consider:
Can classes and properties have the same names?
Is the system case-sensitive?

What delimiters are allowed?

What's in a name? (ll)

DAL S0 4, Trt G5 oA A oty S I LT AL IR v bVl stk A e AN e o P it e s T AN

- Capitalization and delimiters

Use spaces: Meal course

Run words together: MealCourse

Use underscore or dash: Meal_Course
o Singular or plural

Be consistent

o Prefix and suffix conventions
Common for properties: has-maker, has-winery
Wine rather than Wine class
Consistency: if Red wine, then White wine
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Classes and their names

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e o e PP N IR

. Classes represent concepts in the
domain, not their names

. The class name can change, but it will
still refer to the same concept

- Synonym names for the same concept
are not different classes

. Many systems allow listing synonyms as part
of the class definition

Single and plural class names

AP AL Tt GRS e DA A Pty 5= A SR v b e s SV stk SRR, e o P it e s T AN

v Vigls
%e - A “‘wine” is not a kind-of “wines”

- A wine is an instance of the class

o Wines
ass
Wine - Class names should be either
all singular
instance-of
all plural

Instance
@ Selaks Ice Wine
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Going Deeper
PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e o P it e s T AN

- Defining classes and a class hierarchy
- Deciding when to create a new class

- Defining constraints on slots

- Defining instances (forms)

- Naming conventions

- @General considerations

L|m|t|ng the scope (II)

ALK S 4 it g5

"N Ly Loy
AN Ty = e e U e P R e L A

- Ontology of wine, food, and their pairings

probably will not include
Bottle size
Label color
My favorite food and wine

- An ontology of biological experiments

will contain
Biological organism
Experimenter
o Is the class Experimenter a subclass of
Biological organism?
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Limiting the scope

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e

-t AL T S
P s

- An ontology should not contain all the
possible information about the domain

. No need to specialize or generalize more than
the application requires

. No need to include all possible properties of a
class

Only the most salient properties

Only the properties that the applications require

Advanced Topics

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e

-t AL T S
P s

- Metaclasses
- N-ary relations (reified relations)
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Metaclasses

mmmmmudm&'%"’“:u.'.sz-»-v«-i-nb.___,'..‘g;..u‘.w_"’ N e TR

Metaclasses: Templates for class
definitions

: . ) . o e ey Y e i .
PR T M Tt GBS PG S DA YA A5 = R e S ek SRR e ; O RN I U

- Metaclasses enable us to add
attributes to class definitions
- By default, we have:
. Class name
. Documentation
. Slots
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Metaclasses (ll)

e s Tl L e e bt et i PRSI s L S N P

- Additional attributes:
. Synonyms
. Concept identifier
. Common counter-indications for a drug

. Other class-level properties

Best Wineries

e s Tl L e e bt et i PRSI s L S N P

o606 Red Bordeaux (instance of Wine template)
Red Bordeaux The class of all Bordeaux wines
T ——

J

# Chateau Lafite Rothschild
4 Chateau Margaux

4 Chateau Latour

4 Chateau Haut-Brion

4 Chateau Mouton-Rothschild

o )

[=] ou =]

Name Cardinal Type Other Facets
w) body single Symbol allowed-values={FULL,MEDIUM,LIGHT} -
(t+9) color single Symbol allowed-values={RED,ROS,WHITE} value=...
w) flavor single Symbol allowed-values={DELICATE,MODERATE,S ...
w) grape multipl... Instance of Wine gra...
m) maker single Instance of Winery inverse-slot=produces
w) name single String
) sugar single Symbol allowed-values={DRY,SWEET,OFF-DRY} T
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6066

Name

STANDARD-CLASS

Documentation

Role
Concrete &

Template Slots

‘DIRECT -SUPERCLASSES

multiple
multiple

Instance of :SLOT

w0 SLOT-CONSTRANTS

Name Cardinality Type
{DIRECT-INSTANCES multiple  Instance of :THING
DIRECT -SUBCLASSES multiple Class with superclass...

Class with superclass...

Class with superclass...

:STANDARD-CLASS (instance of :STANDARD-CLASS)

Constraints

ARIH 8 =

Other Facets
Inverse-siot= DIRECT-TYPE
Inverse-siots DIRECT -SUPERCLASS...
Inverse-siot= DIRECT -SUBCLASSES
Inverse-siot= DIRECT-DOMAIN
Inverse-siot= :DIRECT-INSTANCES

allowed -values={Abstract,Concrete...

A% |8

:standard-class

Wine (i of :STANDARD-CLASS)
[ame \\ Documentation Constraints | I*]O’] L
ine wine class represents all
P \ ible wines
Role
| Concrete ® 8
Wine =1
. W[ Template Slots TRTAT ™™=
(instance of Name Cardinal... Type Other Facets
= body single  Symbol allowed-values={FULL,MEDIUM,LIGHT} 4
:standard-class) = color single  Symbol allowed-values=(RED,ROS, WHITE)

- flavor single  Symbol allowed-values={DELICATE, MODERATE,S"...
= grape multiph... Instance of Wine gra...
- maker single  Instance of Winery Inverse-slot=produces v

£ ) ) wines Prosigé 10 (e 590, Oefaun Files (pont and .pinsl)

ol=lals]alo]z]s | ®|[x <@\ protége

£5 Casses ' mSiots = Forms @ Instasces A Queries

- Prect @ wines For Class 2 Wine template  (nstance of STANDARD-CLASS) N
Ciass Wiararchy JuTe ] wame Documentation Constraints | A %] ( subclass of
¥ O META-CLASS 2 Wine template
v s 44— :standard-class)
¥ . STANDARD-CLASS m -
. Wine tempiate |
» o ST |
> o macer | Rla[=]|w]
» O CONSTRANT { Trse Ooer Facem
» ANNOTATION N Instance of Wnery
> RILATION Y Imtance of THING Iverse-yiots ORECT-TYPL
® Woery | Class with superciass... iwerse-siote DRECT-SUPER:
> © Wie region | Class with superciase... iverse-siote DRECT-SUBCL,
¥ Comumabie thng § Imtasce of ROT Iwerse-yiote ORECT-DOMAI
» ® Food N Class with supercias: .. iverse-siote DRECT-INSTAY
v & Dok | oy
> wee | Srng
® Sof drnk | Symvol atowed-valses = |Abstract Cox
® Meal course . Instasce of CONSTR.
& Wow araoe 2

Le—— A

------ =

of Wine

Wine template

Documentation

4 Chateau Latour
@ Chateau Haut-Brion

Role

| Concrete ® B

© The class of all Bordeaux wines

Red Bordeaux >
(instance of
Wine template)

Template Slots

Aa[=]w]=]wr

Name Cardmal . Type
= body single  Symbol
4 color single  Symbol
i flavor single  Symbol
=i grape multipl.... Instance of Wine gré...
= maker single  Instance of Winery
- name single  String

Other Facets
allowed -values=[FULL.MEDIUM,LIGHT)
allowed -values=[RED, RO, WHITE] valu.. m

.

allowed-values=[DEUCATE, MODERATE S...|

inverse-siot=produces

.
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Choose a new
metaclass

O O O wines_exercisel Protégé 3.0

D f. . t I
ORISR S0 Vit DS Prrmar S DA (A Pty = I L Pt SRty e sVl b e b AN gn o ey
Class Hierarchy AV |e|X]|~ Name Documentation Constraints | & RS
THING A Wine template
v SYSTEM-CLASS
v META-CLASS Role
¥ 5 (CLASS " Concrete ® 5
v STANDARD-CLASS
<% Wine template Template Slots
> SLOT Name Cardinali Type Other Facets
> © :FACET ~ ' best wineries Instance of Winery
> CONSTRAINT NC... multiple Instance of :-THING  inverse-slot=:DIRECT-TYPE
> ANNOTATION UBCLAS... multiple Class with superclas:... inverse-slot=:DIRECT-SUPERCLASSES
> RELATION : CT-SUPERCL... multiple Class with superclas:... inverse-slot=:DIRECT -SUBCLASSES
® Wine 0606 best wineries (instance of :STANDARD-SLOT) inverse-slot=:DIRECT-DOMAIN
| Name Documentation Template Va A )
best wineries
|
| Value Type
| Eptisiance 3 Default Valu¢ % |3
Allowed Classes Cardinality
® Winery [ required  at least
@ multiple  at most Domain
&% Wine template
Minimum Maximum Inverse Slot
L]
Exercise: create a metaclass
L}
PRI A 4, T QTS e G DA (A Tty S LTSt R ya e Stk NI e Sy e p S TR

(file:/Users/natasha/Work/Tutorials/Protege%20short¥%20course /wines_exercisel.pprj, Defaul...

Ol=[e]%[s]0 2]+

=] &% Qs

{0 Classes = = Siots

4 Instances )

= Forms A Queries

(instance of :STANDARD-CLASS)

For Class: &% Wine template

Name Documentation

[ Wine template
> SLOT
> FACET
> CONSTRAINT
> ANNOTATION
> RELATION
® Winery
> © Wine region
» ® Consumable thing
® Meal course
@ Wine grape

Wine template

Role

[ Concrete ® B

Template Slots RIR E]
Other Facets

inverse-slot=:DIRECT-TYPE

Name Cardinality
:DIRECT-INSTANCES multiple

Type
Instance of :THING

:DIRECT-SUBCLASS... multiple  Class with superclass ... inverse-si

:DIRECT-SUPERCL/... multiple  Class with superclass ... inverse-si

:DIRECT-TEMPLAT... multiple  Instance of :SLOT inverse-si

:DIRECT-TYPE multiple Class with superclass ... inverse-slot=:DIRECT-INSTANCES
:DOCUMENTATION multiple  String

NAME single  String

:ROLE single Symbol allowed-values={Abstract,Concrete} default=...
:SLOT-CONSTRAIN... multiple  Instance of :CONSTRA...
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O O O wines_exercisel Protégé 3.0 (file:/Users/natasha/Work/Tutorials/Protege%20short%20course /wines_exercise...
tal d “7 = J
RIEIEIENCIR A B E R IR @pmwgé
{ © Classes = ™ Slots = Forms  # Instances M Queries ' Create a
CLASS BROWSER p r pe rty
For Project: @ wines_exercisel For Class: Wine template (instance of :STANDARD-CLASS)
Class Hierarch\,| A x|~ Name Documentation Constraints | So#*
‘THING Wine template
¥ O :SYSTEM-CLASS
v :META-CLASS Role
v oL iCLASS Concrete ®
v :STANDARD-CLASS
< Wine template Template Slots AR
> :sLot N Cardinali... Type Other Facets
> :FACET ~ = best wineries single Instance of Winery
P © :CONSTRAINT :DIRECT-INSTANC... multiple Instance of :THING inverse-slot=:DIRECT-TYPE
> & :ANNOTATION :DIRECT-SUBCLAS... multiple  Class with superclas:... inverse-slot=:DIRECT-SUPERCLASSE
P © :RELATION :DIRECT-SUPERCL... multiple Class with superclas:... inverse-slot=:DIRECT-SUBCLASSES
® Winery :DIRECT-TEMPLA"... multiple Instance of :SLOT inverse-slot RECT-DOMAIN
> © Wine region :DIRECT-TYPE multiple Class with superclas:... inverse-slot=:DIRECT-INSTANCES
» ® Consumable thing :DOCUMENTATION multiple String
® Meal course :NAME 3 - P " E
® Wine grape ‘ROLE 066 best wineries (instance of :STANDARD-SLOT)
:SLOT-CONSTRA Name Documentation Template Va R | M
j=) |68 best wineries
Value Type
Unstance 1) Default Valu| & | %
Allowed Classes Cardinality
® Winery I required  at least
™ multiple  at most Domain
& Wine template
Minimum Maximum Inverse Slot | =
Z

Change the metaclass
for Wine
(right-click)
O O O VYines_exercisel Protégé 3.0 (file:/Users/ ha/Work/Tutorials/Protege%20short¥%20course /wines_exercise...
O]k []0]|2]F ][]~ [®B]x] “Qprotégé
4|—{ © Classes | ™ Slots = Forms  # Instances & Queries '

(instance of :STANDARD-CLASS)

Class Hieral ch)l AN & | X~ Name Documentation Constraints P.E

» © :CONSYRAINT 4 Wine A wine class represents all
» = :ANNOYATION possible wines
» O RELATPN Role
® Winery Concrete %
© Wine regio
® Consumable]thing Template Slots
» ® Food | Name Cardinali... Type Other Facets
v ® Drink ||~ = body single  Symbol allowed-values={FULL,MEDIUM,LIGH
v @ Wine | = color single Symbol allowed-values={RED,ROSE,WHITE}
» ® W ® Create Class single  Symbol allowed-values={DELICATE,MODER/
» ® Rc Create Subclass Using Metaclass... multiple... Instance of Wine grape
» ® Re X Delete Class single  Instance of Winery
» @ D single String
PEX_ Change Metaclas single  Symbol allowed-values={DRY,SWEET,OFF-D
® Meal course Change Metaclass of Subclasses...
© Wine grape_ Hjide Class
e ——
[Redb* | Setas Default Metaclass
Set as Default Metaslot | e e —— — — — —— B) ~~

Expand —
.

Stanford Medical Informatics, Stanford CA ~ ©2005 Stanford University - Reproduction Prohibited



18 July 2005 Protege Conference 55 of 65

Select a new
metaclass

O ) 6O  Select Metaclass

J OK X Cancel

Class Wine now Use the Forms tab
has a new slot to change the position
of the slot on the form

O O O wines_ekercisel Protégé 3.0 (file:/Users/natasha/Work/TutorialgfProtege%20short¥%20course /wines_exercisel.pprj, D...
—\= = 4
a[=[e[Neeo]#w]=]~ [&]x] < protege

{ @ Classes = ™ Siots = Form5 ¢ Instances A Queries |

For Class: ® Wine (instance of Wine template)

For Project: @ wines_d

Class Hierarchy # | ¥ Name Documentation Constraints |5 || ¢ | &
dhdid 4 Wine A wine class represents all
> :FACET possible wines
> :CONSTRAINT Role
> :ANNOTATION ( =
» © :RELATION Concrete ® Iy ]
: m:zrregion M Template Slots i - =
® Consumable thing Name C.ardinal.n Type Other Facets
» ® Food L = body single Symbol allowed-values={FULL,MEDIUM,LIGHT} A
X \ = color single Symbol allowed-values={RED,ROSE,WHITE}
V @ Drink ! m flavor single Symbol allowed-values={DELICATE,MODERATE,S"...
v :vﬁn:Vhite wine = grape multipl... Instance of Wine gra...
» ® Rose wine = maker single Instance of Winery «
) =) name single String v
» ® Red wine |
»> ® Dessert wine | lest Wineried 5 || ¢ | &
® Soft drink |
©® Meal course U
® Wine grape v

T 1
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Change the
metaclass for all
Wines

"© O O Vines_exercisel Protégé 3.0 (file:/Users/natasha/Work/Tutorials/Protege%20short%20course /wines_exercise1.pprj, D...

€] lj ] ‘kl (u)] l"-’—'L ‘ﬁ ® @ | & | ('Qprotégé
{ Classes = ™ Slots = Forms  # Instances M Queries

| CLASS BRC WSER | CLASS EDITOR |

® wines_exercisel ss: ® Wine (instance of Wine template) ‘ ‘

A Wine A wine class represents all
possible wines

o )
> O RELATIAN _Concrete® v
® Winery = =
© Wine region - . |l K Nl ol bl bl
® Consumable Yhing Name Cardinal... Type Other Facets
> ® Food = body single  Symbol allowed-values={FULL,MEDIUM,LIGHT}
¥ ® Drink = color single  Symbol allowed-values={RED,ROSE,WHITE}
" 1W'np = flavor single  Symbol allowed-values={DELICATE,MODERATE,S"...|
; I ) Create Class E multipl... Instance of Wine gra...
» @1 Cleate Subclass Using Metaclass... single  Instance of Winery
> el Delete Class single  String
> ol D
b CM¥nge Metaclass... *_L“_ |
_ @l Change Metaclass of Subclasses...
® Meal cours’

® Wine grape Hide Class
>} 3

Red b*

Expand
. o T —

Template Slots vs Own Slots

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e

P LA

. Template slots:

. apply to a class

. describe propetrties of class instance
- Own slots:

. apply to an instance (class is also an instance)
. describe properties of the instance (class) itself
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Template and Own Slots:
Inheritance

T s T B P LT

Class: Red Bordeaux nstance: Chateau Lafite

Own slot Instance Rothschild
B g > Pauillac
est wineries

Own slot
Template slot producer: Chateau Lafite
Rothschild
producer

subclas‘s\\7

Class: Medoc

Template slo
producer

Template and Own Slots:
Inheritance

DAL S0 4, Trt G5 oA A oty S I LT AL IR v bVl stk A e AN e o PP R e

. Template slots

. Inherited to subclasses

. usually given values at instances

- Own slots

. hot inherited
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Where do they come from’?

S ™ - - - e .
PEASTEKr SM 4, Trt S5 PG DA A e B g S s P PR e i TR AR

. Template slots
. Inherited from a superclass
. defined at class

- Own slots

. defined as template slots at the type

Usmg N-ary Relatlons

PRSI S0 4, Trt S5 PSS A oty S O AP Rt v e P i itk SRR rea
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N-ary Relations

PO Aala i Tt GRS oS DA A Pty 5= AT ST IR v bt SVt k SR ey o P it e s T AN

Binary Relation

Sterling quality
Merlot

Excellent

. According to
whom?

Adding attributes to a Relation

e Rt Lt P, i i oo
Wine
/ magazine b
! \\
1 \
1 1
Sterling \ !
uaiity ——— > Excellent 1
Merlot g /!
AY /I
\ /
\\ ,/

~- -
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Define a class for a relation:
e RefMiCation

Class: Description

instapceof
q“?"‘Y Description_1
Sterling | description
Merlot | quality: Excellent
source: Wine magazine

A Relation Between Multiple
Participants

T s T

John buys Sterling Merlot from wines.com for $15

- Participants in this relation:
. John
. Sterling Merlot
. wines.com
. $15
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Network of Participants

AT ML 4 Tt QA PGP (A Tty S5 i I e

) —-‘A#

Class: Purchase

Purchase_1

/b\»%b' ct se er\p"‘\
y $15

John Sterling wines.com
—— Merlot

Exercise: add n-ary relations

) —-‘A#

PRI, A 4, T BT PG AR A Tty = O LTSt R v i R ek SN e e 4
: A3 a2 Y
O O O wines Protégé 3.0 (file:/Users/natasha/Work/Tutorials/Protege%20short%20course /June2005/...

i

Al = EL ESE B A S R ) B rotégé
[aslafrje]o |2 |w]a] - [ “¥® Choose a class

[ © Classes = = Slots = Forms 4 Instances M Queries '

Jctess eorror j_‘_l for relation

@ wines ® Description (instance of :STANDARD-CLASS)

THING Description

> SYSTEM-CLASS
® Winery

» © Wine region Concrete ® [

» ® Consumable thing - —
® Meal course -
® Wine grape - Name Cardinali Type Other Facets m—
® Description = quality single Symbol allowed-values={Excellent,Good Just_OK,Mediocre.

o, single  String
—> >

Class: Description

GG

[ THING

instanceof

quglity Description_1
Sterling description

Merlot quality: Excellent
source: Wine magazine
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6 O O wines Protégé 3.0  (file:/Users/natasha/Work/ Tutorials/

Add description
slot to class Wine

Class: Description

20short%20 June2005 projects wines.ppd,
) v T 2 - p Ny
¢ 23 | () 1 o|z|& e e ] B <\ protégé
{5 Classes mSiots = Forms  # Instances & Queries
® wines Wine (instance of STANDARD-CLASS) 1
THING Wine A wine class represents all
> O SYSTEM-CLASS possible wines
Winery
» O Wine region Concrete ]
¥ ® Consumable thing
> ® Food ot R
¥ ® Drink Name Cardinalt Type
> ® Wine = body single  Symbol alowed-v;
Soft drink - coor sngle  Symbol al “values«{RED ROSP,WH
Meal course - flavor snge  Symbol lowed-values«{DELICATE, MOC
Wine grape = grape muktiph... Instance of Winy
Description - maker snge fnery rverse-siote produces
= name snge
- sugar D alowed-values = {DRY, SWEET,OF
-l = qualty_description ‘rmtg\e Instance of Description
a N,
Drink
<€ 3

instanceof

qua]lty Description_1
Sterling | description
Merlot quality: Excellent
source: Wine magazine

O O O wines Protégé 3.0

(file:/Users/natasha/Work/Tutorials/Protege%20short%20course/June2005 / projects /wines.pprj, Default Files (.pont and .pins);

For Project: @ wines For Class: ® Red Merlot

)
[a]e]a[s]e]o]z] ] »]~ ] <Q|protégé
® Classes ™ Slots = Forms 4 Instances M Queries
INSTANCE EDITOR

Class Hierarchy

For Instance: # Sterling Merlot  (instance of Red Merlot, inter... | N E

[A] ndA]V]*[@]X]~] Name

:SYSTEM-CLASS
® Winery (42

¥ ® Red wine

® Beaujolais

® Red Burgundy

©® Red Zinfandel (4
©® Red Bordeaux

@ Pinot Noir

@ Chianti

® Petite Syrah (2

© Red Merlot (3

@ Cabernet Sauvignon

v

v

+ & Gary Farrell Merlot
4 Longridge Merlot
# Sterling Merlot

J

Add instances of
n-ary relation

e8]

Sterling Merlot

© Wine region Body Color Maker Al |e 0“
® Consumable thing "FULL T’ RED 3 # Sterling Vineyards
» ® Food
¥ ® Drink Flavor Sugar Grape Ale|e|e
v ® Wine STRONG &) [DRY +) @ Merlot grape |
> ® White wine
> ® Rose wine a ~ Tannin Level

)

Quality Desc|
4 wines_Instance_4
wines_Instance_5

O O O wines_Instance_4 (instance of Description)

| Source

Wine magazine

Quality
Excellent

Class: Description

instanceof

quality

L Description_1
description

Sterling
Merlot

quality: Excellent
source: Wine magazine
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Using InstanceTabIeW|dget

PRI A 4, T QTS e G DA (A Tty S LTSt R ya e Stk NI e

. Use InstanceTableWidget and
InstanceRowWidget for n-ary relations

. hides the extra level of indirection

. allows in-place editing

1. Select Forms tab

O O O wines Protégé 3.0 (file:/Users/nat lork/Tutorials /Protege%20short%20course/June2005 /projects /wines.pprj, Default Files (.pont and .pins))
| o~ = — = I e |
AEEIENERAEEEE

<'Qprotégé
» Classes = Slots = Forms 4 Instances A Queries

@ wines » Wine
‘;ﬂ X ]u_ |>=< = name ? InstanceListWidget =)
DirectinstancesWidget =
THING & Name InstanceListWidget
= :SYSTEM-CLASS - OWLInstanceListWidget
I Winery SymmetricinstanceListWidget
=2 Wine region GraphWidget
z1 Consumable thing Body Color Maker ContainsWidget
» 12 Food i - InstanceTreeSlot
V¥ i Drink
v I Wine Flavor Sugar Grape

2 Beaujolais
= Red Burgundy
2 Red Zinfandel Quality Desc

i Red Bordeaux 4. Change Widget

= Pinot Noir

= Chianti

i Petite Syrah type
2 Red Merlot x4

i) [e8]

3. Select the
2. Selef:t class widget for Quality
Wine description
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O O O wines Protégé 3.0  (file:/Users/, ha/Work/Tutorials/Protege%20short%20course/June2005/proje...

el > N a
a[z]a]s[e[ole|#[#]n] - ]| “glproteg
[ ® Classes = Slots = Forms | 4 Instances A Queries ) —
FORM BROWSER FORM EDITOR
For Project: @ wines For Class: @ Wine
— AN g -
ATx T [=| Display Slot: (= name o006 Configure Quality Description
Forms = = | -
= :THING ! New instances In-place Editing Characteristics 4 Y
> = :SYSTEM-CLASS L e General
== Winery sellnjpaceiediting Define columns of instance table
» 22 Wine region Selecting §lasses New instances
¥ i Consumable thing Body B Color ) ¥ Use a didog panel to select classes place Editing Characte
» 12 Food o & Dialog Title ‘elect aclass Warnings And Suggestions
v = Drink Action Buttons
. o s Selecting Insthnces “—
v [EiWine o aver — ugar — ] Use a dialod\panel to select instances
» = White wine  ~ v v K — -
3 Dialog Title Sel\ct an instance
» = Rose wine

b i Red wine

P = Dessertwine | Quality Description

=2 Soft drink quality
i Meal course
2 Wine grape

= Description /

9 ¢ 2. Turn on in-place
editing

1. Double-click to
bring up (Lox ] (Xcancel

configuration dialog

O O O Sterling Merlot (instance of Red Merlot, internal name is wines...

Name G
Sterling Merlot paker mnu

# Sterling Vineyards

Body Color

FULL %) (ReD — Grape Ale|e|e
- "~ & Merlot grape

Flavor Sugar

STRONG  |+) DRY =

Tannin Level

Quality Description AL AL
quality source

Excellent Wine magazine

Just_OK Wine spectator
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O O O Sterling Merlot (instance of Red Merlot, internal name is wines...

Name

Sterling Merlot

Body Color
FULL & RED
Flavor Sugar

Maker ﬂnu

# Sterling Vineyards

Grape ) ;{l"‘f

4 Merlot grape

(STRONG  [3) [DRY

)

Tannin Level

( B

+ <no value>

Excellent
Good

Mediocre
Never_drink_again

source
Wine magazine
+ | Wine spectator
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