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RDFS

Introduction by example




" RDFS

m W3C standard for an ontology language

m RDFS introduces resources (URIs) with a predefined
meaning

m Inference engines that support RDFS allow to take that
meaning into account

m RDFS inferences extend the RDF graph by means of
inference and hence, affect query answering

m RDFS is very simple compared to SWRL or OWL,
however, it is very useful in many context, allowing for
increased productivity, easy data integration and
interesting Al applications



! Building blocks |I

m New namespace rdfs:

<http://www.w3.0rg/2000/01/rdf-schema#> Clas

m New categories:

are nouns

Classes, resources that share something in common, allow
us to group things together. For example, Employee,
Company.

Resources that identify classes have rdf:type rdfs:Clas
Instances, resources that are “members” of a claés emp=1 >

rifity
. . df:type
@ rdf:type (" :Employee

(“rdf:type




" Building blocks

Resources can belong to multiple classes

rdf:type

<:emp=1 )
P
rdf:type
= ESa. <
rdfs:Class)” rdf:type ( :Employee

(“rdf:type
i

;emp-2



! Building blocks (cont.)

m Properties: Resources used as a predicate in statements

\

:worksFor

direction and in camel-casing




! RDFS Ontologies

m RDFS Axioms
m Are RDF triples!

m RDFS ontology is an RDF graph!

m An RDF graph may have a subgraph expressed in RDFS

s We call the RDFS axioms/triples the Tbox of the ontology
(terminological information, predefined meaning)

m The rest is the Abox of the ontology (plain data, no
predefined meaning)



+ .
Type propagation

m RDFS vocabulary:
rdfs:subClassOf

m Key notions A
= sub class (on the left) rdfs:subClassOf
= super class (on the right) \
N o :Employee
m Intuitive meaning, if :emp=1
is an instance of subclass it /,\
is also an instance of rdfs:subClassOf
superclass \ raf:type @
&
m Formal meaning: subsets :‘Manager
m Inference: type propagation Similar to

inheritance in
Object Oriented
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Relation propagation

m RDFS vocabulary:
rdfs:subPropertyOf

m Key notions
= sub property(on the left)
= super property(on the right)

m Intuitive meaning, if (X,y) are connected with
subproperty they are also connected with

superproperty
. . :worksFor
m Formal meaning: subsets (of binary tuples)

m Inference: relationship propaqgation

rdfs:sub?ropertyOf

d :reportsTo Q epo 0
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! Types by usage |I

m RDFS vocabulary:
rdfs:domain, rdfs:range

m Key notions

= domain of a triple: rdfs:range

the subject :repo"s‘ro S :Ma“ager
= range of a triple:

the object

m :p rdfs:domain :C -> the domain of
any triple where :p is the predicate is
an instance of :C
(similar for rdfs:range)

. < = > emp-2
m Formal meaning: emp
if (x,y) in P, then x in :C reportsTo

m Inference: type assignment by
property usage



! Types by usage |I

m RDFS vocabulary:
rdfs:domain, rdfs:range

m Key notions

= domain of a triple: ‘ rdfs.rar;ge
the subject :reportsTo N~ > _:Manager

= range of a triple:
the object 7\
. rdf:type
m :p rdfs:domain :C -> the domain of \YP

any triple where :p is the predicate is

an instance of :C
(similar for rdfs:range) ‘emp= ;emp.z
Q\ reportsTo

m Formal meaning:
Inference: type assignment by
property usage



Interactions

m All inferences interact to
allow complex behavior

rdfs:range rdfs:subClassOf

repor‘fsTo



Interactions

m All inferences interact to
allow complex behavior

rdfs:range rdfs:subClassOf
N\ 7
rdf:{ype rdf:type

repor‘fsTo



= . .
Set intersection

m Proper set intersection is

not possible in RDFS

m However, expressing @
necessary membership to ~
multiple classes is possible, \ rdfs:subClassOf

l.e., AsubsetBAND C ——
@ VP CTechSupervisor

A rdfs:subClassOf B
A rdfs:subClassOf C \ rdfs:subClassOf
\V

consider :Engenieer
x rdf:type A
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= . .
Set intersection

m Proper set intersection is
not possible in RDFS

m However, expressing ‘Manager

necessary membership to ) e

multiple classes is possible, }ﬁme \ rdfs:subClassOf

1.e., A subset BAND C
@ TechSupervisor

A rdfs:subClassOf B
rdfs:subClassOf

A rdfs:subClassOf C AN

: \>
consider :Engenieer
x rdf:type A

rdf:type L




+ . :
Set intersection

m Similar for roles

S~

rd'}‘s:subProperTyOf
oggedin rdfs%sub?ropertyOf
V

:hasl.ogi@




Set intersection

m Similar for roles

:authorizedFor @nz@

hasLongor rdfs :subPropertyOf
Aoggedin rdfs:-‘subPropertyOf

V

:hasl.ogi@




+ .
Set union

m Proper set union is not

possible in RDFS
AliStarCandidate ™
m However, A OR B subsetOf o
= rdfs:subClassOf rdfsisybClassOf
N
B rdfs:subClassOf A
C rdfs:subClassOf A C;wp) @
consider rdf;fy7;¢ rd/.f'tr;pe

x rdf:type B '
or Reilly

x rdf:type C



+ .
Set union

m Proper set union is not
possible in RDFS

AliStarCandidate ™S
m However, A OR B subsetOf ol A £

C /dfs:subélassOf mﬁsubclassof
N

B rdfs:subClassOf A rdftype / -
C rdfs:subClassOf A \ VP @ r ./ype
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+ .
Set union

m For roles. Aligning to a

ex:hasReview
global vocabulary

rdfs:sub?rop;.rtyOf "d\f3=3"b?f°l)¢rfv0f

@ sitel:review D

sitel:item! ——sltel:revlew-—> This produet rules! X

C siteZiteml.) —sifezrev thls product sucksﬂ




+ .
Set union

m For roles. Aligning to a

ex:hasReview
global vocabulary
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@ sitel:review D

ex:hasReview
/—"—_\>
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T .
Equivalence

rdfs:subPropertyOf
Merging vocabularie 7 9
o ging v S v ¢ (_siteLreview D
v
m To account for same use of rdfs:subProperty0f

different terms (classes or
properties)

m For classes or proeperties

—

C siteliitem! D —sitel:review— [ This produet rules! \

¢ sifez:lf@ —sHELTeV ) \ This product suckslj




Equivalence
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Merging vocabularie S

. ging site2:rev ¢ sitel:review
"\___/

m Tp account for same use of rifs:subProperty0f

different terms (classes or

properties)

. siteZ:rev
m For classes or properties e
> _
C siteliitem! D —sitel:review— [ This produet rules! \
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—

nd
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