Chapter 3

RDF and RDFS
Semantics

Introduction

¢ RDF has a very simple data model
# But it iz quite liberal in what you can say

* Semantics can be given using axiomatically

relating it to another representation, e.g., first order
ogic, for which a semantc model exists

hay result in an executable semantics

* Semantics can be given by RDF Model Theory
(MT)

RDF/RDFS “Liberality”

# Mo distinction between classes and instances (individuals)
<SpRoies, Type, Clamer
<Lion, typa, Spacionr
<Lgn, tTyoe, Lisns

# Properties can themselves have properties
thaglsughtas, Rabfzopez-Ty0f, RaaChilds
thagTaughtar, tyre, familyPropa-ty>

# Mo distinction between language constructors and

ontodogy vocabulary, so constructors can be applied o
themselwes/each other

LiyeR, mange, Classs
P-opmaszty, TypR,. Clansr
Coyta, SmbEFropilctydd, subllassdi>

Semantics and model theories

# Ontology/KR languages aim to model (part of)
world

¢ Terms in language comrespond to entifies in world

* MT defines relationship between syntax and
interpretations
Can be many interpretabons (models) of one piece of
syntax
Models supposed to be analogue of {part of) world
s 2.0., elemenis of model corespond o abjects in wardd
Formal relatonship between syntax and models
s struciure of models reflect relatonships spedified in syntax
Inference (e.g.. subsumption) defined n terms of MT
seg., W 1Ay B iflinevery model of W, extiA) = exl(B)]




Set Based Model Theory

= Many logics {induding standard FOL) use a moded theary based on
Zermelo-Frankel sat theory

= The domain of discourse (e, the parl of the world being modelled) is
represeried & a ol (ofien refered as 4)

« Obects in the world are inlerpreied 2= elements of 4
- Classasiconcapls (unany prodicates ] arn subsats of &
- Proparbastols (hinary predcates) ane subsels of A A (La. A7)
- Termey predcabes ane subsets of 47 afc

& The sub-dass relationship between dasses can be inlerpreled 2= sed
inclusion

# Domsn'l work for RDF, bEecoause in BOF & dass (sef) can be a member
(mlement) of ancher dass [=el)
= n ZF sed theary, eeiments of clesses ang alamic [mo shnachsre )
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Set Based Model Theory Example
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Set Based Model Theory Example

= Formally, the vocabulary is the set of names we
use in our model of (part of) the world
{Daisy, Cow, Animal, Mary, Person, Z123ABC, Car, drives,
L
* An interpretation Lis a tuple kA, #1
Ais the domain {3 set}
F is a mapping that maps

= Names of ochjects o elemenis of 4
= Mames of unary predicates (classes/concepls) o subsets of &

o Mames of binary predicates (propertes/noles) o subsets of A= A
= And =o an for higher arity predicates (if any)

RDF Semantics

# RDOF has "Mon-standard” semantics in order to deal

with this

* Semantics given by ROF Model Theory (MT)
# In RDF MT, an interpretation L of a wvocabulary W

consisis of:
- IR, & non-empty sef of resounces (correspands o 4)
- 15, a mapping from V' indo IR {coresponds o )
- IP. a distinguished subse=i of IR {the properties)
= A voabulary alemant v £ V is a proparty it 15(v) 2 IP
- |EXT, a mapping fram IP inilo the powersed of IR = IR
= Lo, proparty alkemants mapped o subsets of IR = IR
- IL. a mapping from lyped liberals into IR




Example RDF Simple Interpretation
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RDF Semantic Conditions

&« ROF Imposes semantic conditicns on interpretations, 9.
¥ is n [P if and only i <x, [S{rdf:Propemy)> is in
IEXT{I(rof type))
& Al ROF imtenpretations must satisfy certsin axomatic triples,
B.g.
rdf type rdf-type rdf-Property
raf.subject rdftype rdf:Propearty
rdf. predicate rdftype rdfProperny
rdf.object rdf.type rdf. Property
raf-first rdf:type rdf:Property

rdfwalue rdfttype rdf:Property

Example RDF Interpretation
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RDFS Semantics

s ROF5 simply adds semaniic condi§ons and axiomatic tnples that

give meaning lo schema vocabulary

s Class interpretation KCEXT simply induced by rdftype, 2.

- xi=min ICEXT(y)if and anly if <x,y> is in [EXT{ES[rdl:Lype))

s Oiher semantic condifions nclude:

- N =xy> i in IEXT(13{rdfs:domain]) and <wv> iz in IEXT(x)
then u is in KKEXT{y)

- W =x,y> = in IEXT( 1S rdfsmubClamsOf)) then x and y arein 1G
and ICEXT(x} is a subset of ICEXT{y)

- IEEXT{IS{rdi=subClass0f) = ransinee and refleose on K&

w Auiomatic iriples inchode:

- rif:type rdfs:domain rdfs:Resource
- ridfs:domain rdfs:domain ndf:Property




