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1.Intro to RDF/OWL

RDF Data Model

IS g e

e Resources

— A resource is a thing you talk about (can reference)
— Resources have URI’s
— RDF definitions are themselves Resources

* Properties

— slots, define relationships to other resources or atomic values

e Statements

— “Resource has Property with Value”
— (Values can be resources or atomic XML data)



1.Intro to RDF/OWL

A Simple Example

RS e

 Statement

“Ora Lassila is the creator of the resource http://www.w3.org/Home/Lassila”

e Structure

— Resource (subject) http://www.w3.org/Home/Lassila
— Property (predicate) http://www.schema.org/#Creator
— Value (object) "Ora Lassila”

* Directed graph

s:Creator Ora Lassila

http://www.w3.org/Home/Lassila
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hitp:#purl.org/dclelements/1. 1/creator




1.Intro to RDF/OWL

_Another Example

S S

* To add properties to Creator, point through an
intermediate Resource.

http://www.w3.org/Home/Lassila

s:Creator

Person://f1/654645635

Name Email

Ora Lassila lassila@w3.org|




1.Intro to RDF/OWL

http:fdwww w3, org/2000/10/swap/pimicontact#Person

http: fhwanw w3 org/M 990222 -rdf-sy ntax-ns#ty pe

http: fdwww w3 org/People/EM/contacti#me

ttp: fAheewew w3 org/200001 Ofswapdpimfcontact#fullName

Eric Miller

hittp: s w3, orgl2000/10/swap/pimicontactd#mailbox

mailteem@w3_org

hittp: fdwwaw w3 org/ 2000010/ swap/pimicontact#personal Title



1.Intro to RDF/OWL

_Specitying Classes

» To specify a class, create an RDF resource
of type rdfs:Class

<rdfs:Class 1d=“MyClass”>
<rdfs:label>My Class</rdfs:label>

<rdfs:comment>John Cowan’s demonstration Class</rdfs:comment>
</rdfs:Class>



1.Intro to RDF/OWL

http://iwww.example. org/schemas/vehicles#MotorVehicle

hittp: Ao w3 .org/2000/01/ rdf-sChemaw#subClassOf

hitp:/ fwaw. example org/schemas/vehicles#Truck

hittp:/Awww. w3.org/2000/01/ rdf-schema#subClassOf

hittp:/Awww. w3 .org/2000/)/ rdf-schema#sub ClassOf
hitp/Awww. example.org/schemas/vehicles#Van

hitp/www.example.org/schemasivehicles#PassengerVehicle

hittp:/Awww. w3 .0rg/2000/01/ raf-schema#subClassOf
hittp: Ao w3 .o 0/01/ rdf-schema#subClassOf

http://lexample.org/schemas/vehicles#MiniVan



1.Intro to RDF/OWL
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» To specify a property, create an RDF
resource of type rdfs:Property

<rdfs:Property id="“myProperty”>
<rdfs:comment>
John Cowan’s demo property
</rdfs:comment>
<rdfs:domain resource="“#MyClass” />
<rdfs:range resource="..#Literal” />
<rdfs:Property>



".’. J.\l '1 T
'
s

W

w:-»;-( W s
‘s'?g '




2. RDF/OWL

- “Water Taxonomy" :to expl_am'OW

NaturallyOccurringWaterSource

Stream

BodyOfWater

Brook

River

Tributary

Lake

Rivulet

Ocean

\-.~ St >
..-.-»v-"-:-:-‘,-

Sea




2. RDF/OWL

~Notations used in this Lecture

This notation is used to indicate that a person has only one birthplace location:

Person >
1

This notation is used to indicate that a person has only one driver's
license number. Further, a driver's license number 1s associated with
only one person:

driversLicenseNumber
Person > Number
1 1
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2. RDF/OWL

Properties:
connectsTo: NaturallyOccurringWaterSource
v\
NaturallyOccurringWaterSource
Stream BodyOfWater
A |
}
1
1
1
. . I
Brook River Tributary Lake Ocean Sea :
1
1
1

-
-
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-
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-
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e
p——
-
-
_—

Rivulet

A Symmetric property - if water source A
connectsTo water source B
then water source B
connects to water source A.




2. RDF/OWL

Symmetric Property

Assume that connectsTo has been defined, in an OWL document, to be a Symmetric property:

<?xml version="1.0"7>
<River rdf:ID="Yangtze"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">
<connectsTo>
<River rdf:about="http://www.china.org/rivers# Wu"/>
</connectsTo>
</River>

Yangtze.rdf

Since connectsTo has been defined to be a Symmetric property
we can infer that:

The Wu River connectsTo the Yangtze River.

connectsTo

C vange X X we

connectsTo



2. RDF/OWL

Transitive Properties

NaturallyOccurringWaterSource

Stream BodyOfWater

Brook River Tributary Lake Ocean Sea

Properties:
~»containedIn: BodyOfWater

A
-
-
-
-
-
-
-
-
-
-
-
-
-
=
-
-
-

Rivulet

A Transitive property - if A 1s containedIn B, and B is
containedIn C then A is
containedIn C.



2. RDF/OWL

ransitive Property

e o2

Suppose that you retrieve these two documents from two different Web sites.
One describes the EastChinaSea and the other describes the ChinaSea:

<?xml version="1.0"7>
<Sea rdf:ID="EastChinaSea"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">
<containedIn>
<Sea rdf:about="http://www.china.gov#ChinaSea"/>
</containedIn>
</Sea>

EastChinaSea.rdf

<?xml version="1.0"7>
<Sea rdf:about="http://www.china.gov#ChinaSea"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">
<containedIn>
<Ocean rdf:about="http://www.geodesy.org#PacificOcean"/>
</containedIn>
</Sea>

ChinaSea.rdf

If containedlIn is defined to be a Transitive property then we can infer that:
The EastChinaSea is containedIn the PacificOcean.



2. RDF/OWL

Transitive Property

EastChinaSea contamedln:&%/conta1nedIn= PacificOcean

If containedIn 1s defined to be Transitive, we can infer that:

EastChinaSea contamedIn:@



2. RDF/OWL

Functional Properties

NaturallyOccurringWaterSource

Stream BodyOfWater
Brook River Tributary Lake Ocean Sea
Properties:

emptiesInto: BodyOfWater
' ~

Rivulet e

A Functional property - for each instance there
1s at most one value for
the property.



2. RDF/OWL

Functional Properties

A
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Suppose that there are two independent documents describing the Yangtze River:

<?xml version="1.0"7>

<River rdf:about="http://www.china.org/rivers#Yangtze"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" Yangtze-docl.rdf
xmlns="http://www.geodesy.org/water/naturally-occurring#">

<emptiesInto rdf:resource="http://www.china.org/geography#EastChinaSea"/>
</River>

<?xml version="1.0"7>

<River rdf:about="http://www.china.org/rivers# Yangtze"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">

<emptiesInto rdf:resource="http://www.national-geographic.org#S1001-x-302"/>
</River>

Yangtze-doc2.rdf

If emptiesInto 1s defined to be functional then we can infer that:

http://www.china.org/geography#EastChinaSea = http://www.national-geographic.org#S1001-x-302



2. RDF/OWL

Functmnal Proper

If emptiesInto has been

@empﬁeslnto EastChmaSea
: defined to be Functional
@empﬂes L S1001-x-302 then we can infer that these
two values must refer to the

same thing.




2. RDF/OWL

Inverse Properties

NaturallyOccurringWaterSource

Stream BodyOfWater

Properties:
feedsFrom: River

Brook River Tributary Lake Ocean | / Sea
Properties: //'
emptiesInto: BodyOfWater 7
- ’

T
-
-
~—
- -
- .
-
-
-
-~
-

Inverse proI;erties - if property P1 relates
Resource 1 to Resource 2,
then its Inverse property
relates Resource 2 to
Resource 1.

Rivulet




2. RDF/OWL

Inverse

S

Properties

Sk

Consider this document:

<?xml version="1.0"7>
<River rdf:ID="Yangtze"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">
<emptiesInto rdf:resource="http://www.china.org/geography#EastChinaSea"/>
</River>

Yangtze.rdf

The above states that:
The Yangtze emptiesInto the EastChinaSea.
If emptiesInto and feedsFrom are defined to be Inverse properties then we can infer that:

The EastChinaSea feedsFrom the Yangtze.



2. RDF/OWL

emptiesInto <---> feedsFrom

@empueﬂmo= EastChinaSea

A specific instance:

EastChinaSea e =@

fi .
BodyOfWater secda =® :

The general case:




2. RDF/OWL

Inverse Functional Properties

SR

NaturallyOccurringWaterSource

Stream BodyOfWater -
Properties:
feedsFrom: River
r
\\
\
\\
\\\
Brook River Tributary Lake Ocean Sea |
\
Properties: \\
emptiesinto: Body@QfWater 5 -t i Aie o o B SR B S e e s
(functional) - = 108 o oS R R E R e eSS
Rivulet An Inverse Functional property - for a range value the

domain is unique.



2. RDF/OWL

| Inve__rse
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These two independent documents discuss "feeding from" the Yangtze:

<?xml version="1.0"7>
<Sea rdf:ID="EastChinaSea"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">
<feedsFrom>
<River rdf:about="http://www.china.org/rivers# Yangtze"/>
</feedsFrom>
</Sea>

EastChinaSea.rdf

<?xml version="1.0"7>
<Sea rdf:ID="81001-x-302"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">
<feedsFrom>
<River rdf:about="http://www.china.org/rivers# Yangtze'"/>
</feedsFrom>
</Sea>

$1001-x-302.rdf



2. RDF/OWL

Inverse

OSSR S
XS e atias . . &

g SRR S e i
. v S S L S S
s I 3

Functional Property (cont.)

If feedsFrom has been defined to be InverseFunctional then we can infer that:

EastChinaSea = S1001-x-302.

feedsF
EastChinaSea Sl Yangtze
If feedsFrom has been /

defined to be Inverse

Functional then we can fecdeErot
infer that these two 51001-x-302 ’@

Resources must refer
to the same thing.




2. RDF/OWL

Confused about the difference
between a Functional property and an
Inverse Functional property

Consider the birthdate property in this document:

<Person rdf:ID="JohnDoe">
<birthdate>March 24, 1971</birthdate>
</Person>

A Person has a single birthdate. Therefore, birthdate
1s a Functional Property.

Question: Is birthdate an Inverse Functional Property?
Answer: No. If birthdate was an Inverse Functional
property then only one person could have a birthdate.
There are many people that have the same birthdate.
Thus, birthdate 1s not an Inverse Functional property.



2. RDF/OWL

Example of an Inverse Functional Property

AT

2

Consider the email property in this document:

<Person rdf:ID="SallyJane">
<email>sally-jane@yahoo.com</email>
</Person>

An email address applies to only one person. Therefore, email is an
Inverse Functional Property.

Question: Is email a Functional Property? Answer: No. If email was
a Functional Property then a person could have only one email.
Many people have multiple email addresses. Thus, email is not a
Functional Property.



2. RDF/OWL

Defining Properties

sl

* Recall that with RDF Schema the rdf:Property was used for both:

— relating a Resource to another Resource
« Example: The emptiesInto property relates a River to a BodyOfWater.

— relating a Resource to an rdfs:Literal or a datatype
« Example: The length property relates a River to a xsd:nonNegativelnteger.

« OWL decided that these are two classes of properties, and thus each
should have its own class:

— owl:ObjectProperty 1s used to relate a Resource to another Resource

— owl:DatatypeProperty 1s used to relate a Resource to an rdfs:Literal or an
XML Schema built-in datatype



2. RDF/OWL

~ ObjectProperty vs. .

An ObjectProperty relates one Resource to another Resource:

Object Propert

A DatatypeProperty relates a Resource to a Literal or an XML Schema datatype:

C) DatatypeProperty
Resource

A 4

Value




owl:ObjectProperty and owl:DatatypeProperty are
subclasses of rdf:Property

rdf:Property

rdf:Property

owl:ObjectProperty owl:DatatypeProperty




2. RDF/OWL

Defining Properties in OWL vs. RDF Schema

o

<rdf:Property rdf:ID="emptiesInto">
<rdfs:domain rdf:resource="#River"/>
<rdfs:range rdf:resource="#BodyOfWater"/>
</rdf:Property>

<rdf:Property rdf:ID="length">

<rdfs:domain rdf:resource="#River"/>

<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#nonNegativelnteger"/>
</rdf:Property>

<owl:ObjectProperty rdf:ID="emptiesInto">
<rdfs:domain rdf:resource="#River"/>
<rdfs:range rdf:resource="#BodyOfWater"/>
</owl:ObjectProperty>

<owl:DatatypeProperty rdf:ID="length">

<rdfs:domain rdf:resource="#River"/>

<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#nonNegativelnteger"/>
</owl:DatatypeProperty>




2. RDF/OWL

Summary of Properties for the Water Taxonomy

e S e

NaturallyOccurringWaterSource ok s herties

connectsTo: NaturallyOccurring WaterSource

(Symmetric)

Stream BodyOfWater

Properties:
feedsFrom: River
,* (Inverse Functional)

Brook River Tributary Lake Ocean ,,'I Sea
Properties: ," Properties:
emptiesInto ' @edyOfWater b containedIn; BodyOfWater
(Fanctionaly £ 2o cnel s ,I' (Transitive) :
Rivitlet] o= A0 e 0 B o e gl ol (Inverse)'




2. RDF/OWL

icating that two instances are the same
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Consider these two instance documents:

<?xml version="1.0"7>

<Sea rdf:ID="EastChinaSea"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">

</Sea>

<?xml version="1.0"7>

<Sea rdf:ID="S100-x-302"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">

</Sea>

Are they referring to the same Sea? In fact, S100-x-302 is the catalog number

for the East China Sea. So, these two instances do refer to the same Sea. It would

be useful if we could state in an instance document that it is describing the same thing

as another instance document. We use owl:samelndividualAs to express this sameness ...



2. RDF/OWL

owl:sameAs

S o
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<?xml version="1.0"7>
<Sea rdf:ID="EastChinaSea"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns="http://www.geodesy.org/water/naturally-occurring#">
<owl:sameAs rdf:resource="http://www.national-geographic.org#S1001-x-302" />

</Sea>

We are clearly indicating that this instance is describing the same thing
as the S100-x-302 instance.



