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e A Web of Data...: a brief historical introduction.

e ...data...and Concepts!?

* From data modeling to concepts modeling: SKOS

* Resources for SKOS manipulation
— Tools
— Software Libraries

— Services

* A Demo of a SKOS/OWL Development
Environment: Semantic Turkey
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A Web of Data



Ontology Languages: l%ﬁ'nllgmia

a “warp speed” resume (1)

RDF Data Model:

— Deals with representation of resources on the web:
* “Everything is a resource”
* An RDF model is a set of statement of the type:
— Subject — predicate — Object
— Subject is always a resource, Object can be a value (a simple datatype) or a resource too

— Predicate is an attributive (for datatypes) / relational (when pointing to resources)
property of the subject

— Even statements can be treated as resources

* An RDF model can be seen as a labeled directed graph, with each triple:

_ predicate _
subject »_ object

* Meaning of a RDF graph: it is the conjunction of all its statements

Armando Stellato

15/01/2020 stellato@info.uniroma2.it ai-nlp.info.uniroma2.it/stellato



OﬂtOlogy Languages UE‘_\F%RS!TA'DEGUSTUDIDJRDMA
a “warp speed” resume (2)

RDFS extends RDF with a vocabulary for defining knowledge
schemas:

— Class, Property
— type, subClassOf, subPropertyOf

— range & domain constraints

OWL (Web Ontology Language), extends RDFS with:

— Contextualized contraints ( Person: & has_child.Person
Elephant: & has_child.Elephant )

— Existential/Cardinality contraints ( Parent & has_child =21)

— Property facets (transitive, symmetric, inverse properties...)

— OWL Semantics are based on Description Logics { SHOIN(D,) }
— OWL 2... {SROIQ(D,)}

Armando Stellato
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Summing up...

* RDF provides a modeling infrastructure for representing

linked resources

— Actually, it recalls ‘60’s Semantic Networks...with no Semantics ©

* RDF(S) and OWL, provide semantics for RDF

* They provide schema for organizing data
— (Classes are collections of objects, properties characterize data)

* Support for Inference

— trade-off: expressive power vs computational requirements

(completeness and decidability )

Armando Stellato
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Accomplished objectives

Two birds with one stone!

Replacing 80s relation model (DBs)

— Closer to human understandability (reminds of ER diagrams!)

— With well-founded logical ground

Putting data on the Web!

Armando Stellato
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A Web of Data

...and what about Concepts?
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Do we need anything else?

So, ontologies, in a certain sense, replace those old

fashioned DB tables and constraints

Though, these data schemata:

* scale better!
— try to manage hundreds of interconnected tables...

— have your domain expert add a new entity in the middle of an entity tree
in the ER, and then try to reengineer the DB schema

* are better understandable

 are better shareable
— Try to merge two DB schema...

1 “ala” Guarino, that is, separated from instance data, or: Terminology Boxes in Description Logics dialect
e
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With such a rich set of KR languages...wouldn’t be that

easy to develop dictionaries/thesauri?

* Thesauri are simpler than ontologies!

 RDF/RDFS/OWL allow for:

— Concept Hierarchies
— Description of concepts through properties

— That’s all we need!

Armando Stellato
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Maybe yes...

With such a rich set of KR languages...wouldn’t be that

easy to develop dictionaries/thesauri?

* With DL semantics applied to data schema...you bought:
— heavy restrictions

— commitment
. . . . . fo) .
* Description logics are restrictions of |1° order logic
— Not able to predicate over predicates...

e (Classification Issues:

— What happens when concept = class!?

Armando Stellato
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First order logics 9 TVagta

logically “describe” objects of the domain

Predicates

Ist order
( ) Cannot be described themselves (unless

through 2" order predicates)

logically “described” by predicates

Armando Stellato
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Is an Ontology Language good for
Thesauri?

concept = owl:Class?

rdfs:subClassOf used for the hierarchy?

then...

— Not able to characterize concepts (need 2" order, remember?)

— Do we need instances?! (0™ order, if not, we just need to go
down one level ©)

So...probably not if used as a “first-glance” would
suggest...we need something else...

Armando Stellato
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Are Thesauri good for Ontologies?

Tempting to reuse all the information from available

knoweldge resources

But misuse is round the corner!

— Formal semantic consistency of reused concepts difficult

to assure for very large thesauri

— Concept/instance separation?! At least some clean up is
necessary...

15/01/202 Armando Stellato
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Are Thesauri good for Ontologies? |J TaVagia

C A  © 202.73132.50:55381/agrovocvl0i/#Concepts B X,

(O] CURRENT PAPERS i La chitarra fingersyle * Bug 314664 — Increa... (] CASE [T SERIALS *® (O] Altri Preferiti

Signed in as Administrator to:  Agrovoc 9 | Signout | About this site | Web services | Administration == E}R.'S‘.Sfeed %Prwﬂefeedback
The generic broader/narrower

relationship may hold
between Arid Zones and
Deserts, and between

Recent changes I"r'-.r-r'-.‘u‘fr'ur'uﬁf'ufﬁﬁ Classifications f&lid&IGA  Consistency [[MiGH-  Export. Statistics

Concepts ' |+ Show also non-preferred terms Deserts and:
|~ features (en) * GObi Desert

(€l groups (en); groupe () « Kalahari Desert

© € ocation (en) » Sahara Desert
=] climatic zones (en); Zone climatique (fr); teaaiiataae (th)
* Thar Desert

= i H : C Pén & . ride (fr); Zone séche (fr); Fufwtafa th); weud th); tesaud
Deserts (en); Désert (fr); teawm=wansia (th)

(€] Gobi desert (en); Désert de Gobi (fr); w=awsaTadi (th) But, ontologically, here we

Kalahari desert (en); Désert du Kalahari (fr); n=ramsiaataias (th) have one (Or even tWO) jumpS
Sahara desert (en); Désert du Sahara (fr); w=wawsias=ansa (th) of |Ogica| order!
Thar desert (en); Désert de Thar (fr); w=lansimns (th)

IEI Cold zones (en); Subarctic region (en); Région subarctigue (fr); Zone froide (fr); tanfia1dadin (th); v (th)

Mediterranean zone {en}); Zone méditerranéenne (fr); teamdaasLsrilm (th)
Semiarid zones (en); Zone semi-aride (fr); rnafouanda (th)

Legend 0 Proposed by [0 Proposed [l Validated [l Published m Revised by [ Revised m Froposed W Sesreestsd o Sh
guest guest deprecated mo

Contactus | Partners

< |

& synset-chair-noun-1 E3 Mostra tutti i download... ¥




UNIVERSITA' DEGLI STUDI DI ROMA

Ex: Reuse of thesauri as ontologies g Fafyaia
first W3C WordNet RDF, used in FOAF Vg
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about me...

L since 2002, of the Artificial Intelligence
Research Groug at the Department of Computer
Science, Systems, and Production in the University of
Rome "Tor Vergata". I graduated in Engineering &
Computer Science in 2002 with a thesis on "Ontological
Mediation in a dommunity of Intelligent Linguistic
Agents" and togk my PhD in 2006 with a thesis on
Alignment and Mediation of Distributed Information
Sources in the Semantic Web

Research Intérests

My research interests mainly cover the area of
Knowledge Basad Systems , with particular regard to
the scenario of the Semantic Web , though I'm also
interested in Knowledge Representation and
Information Intggration {with this last one being the
subject of my PhD dissertation).

At present timey I'm also interested in architectures for
integrating NLP [components into Semantic Web
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Still a dedicated
formalization
has been made

4

necessary!

\_

WordNet has been first ported to RDF in 2005 as an OWL ontology, with synset mapped as classes. It has also being linked by the 2005

version of the FOAF ontology.

Then in 2006 (Van Assem, Gangemi, Schreiber) a dedicated WordNet task-force re-interpreted it still as an OWL ontology, but as an
ontology of language rather than domain. Today there’s a mapping of WordNet under the umbrella of the Ontolex/Lemon lexicon model




Another Example %mm o v
Agrovoc as it was modeled in OWL UTN'QE

lexicalization G]e result  of Q

a

attempt to match
strong  requirements

R for a public shareable

sub_class 6211 sub_class_of ontology: be at most

of 1 sub_class_of conformant to OWL
(declared) / 8171 DL species!

) | sub_class_of But the result s
domain -— 1474 — N useless in terms of
concept yy o cl f — OWL vocabulary...

sub_class_o
\ 12332 A i
1 rdf:type maize
12332 — | means 12332
— haSI_IE).(|Ca..I|Zat|Or has_synonym corn (en)
has_lexicdlization has_translation mais (fr)

has synonym
corn Y y

means 12332
has_synonym maize (en)




UNIVERSITA' DEGLI STUDI DI ROMA

Universita g

From data modeling to concepts modeling:

Simple Knowledge Organization Systems
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SKOS

* Move everything one down logical layer!

— speak about concepts, not using them to speak about objects

* Lose strong semantic assumptions

— Loose semantic relations
* Intra-scheme (narrower/broader)

* Extra scheme (matching properties vs owl:sameAs/equivalentClass/Property)

* Improved vocabulary for:
— Caodification

— Language: better descriptions, Internazionalization etc..

e e e I
15/01/2020 Armando Stellato
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SKOS Features for Thesauri

e Short OWL vocabulary, describing SKOS resources

.::-.-.tTh.r.c;
t-.-.!HtI!h-ng
. . P skoelollechon
» Support for different Views, through ® skosOnderedCollection
B kool ongept
skos:ConceptSchemes B SaaConcapiSchans
* Support for key identifiers (skos:notations)
F s label
. o thogall abel
e Better characterization of labels: . scnssenise J—
shospreflabel skos:changeNote
skos-defntion
skozeditonalMote
* Dedicated vocabulary for concept documentatic skozcample
skosthistoryNote
skosscopeiote

Armando Stellato
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SKOS Integrity Conditions

SKOS has several integrity conditions, though they cannot be specified as OWL
contraints (mostly property disjointness?)

e skos:prefLabel, skos:altLabel and skos:hiddenLabel are pairwise disjoint
properties.

* A resource has no more than one value of skos:prefLabel per language tag.
e skos:related is disjoint with the property skos:broaderTransitive.

e skos:exactMatch is disjoint with each of the
properties skos:broadMatch and skos:relatedMatch.

* There should not be (suggested to avoid as a best practice) two different values x
and y of skos:notation so that:

— 3 ss.t {sskos:notation x.
s skos:notation y}

— datatype(X) == datatype ()')

Lthough in OWL2 it is possible to state disjoint properties

g T R et R e
15/01/2020 Armando Stellato
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SKOS is not OWL-free!!!

SKOS is not an alternative language disjoint from OWL

* Itis an OWL vocabulary!

* Exploits much of OWL reasoning

Its elements are defined basing on OWL

Wide use of datatype, object, annotation properties
as defined in OWL

Armando Stellato
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Requires Reasoning!!!

e Narrower/broader

— At least best practices should advice to use just one (narrower,
such as for rdfs:subClassOf)

— Unless, reasoning is *necessary™, which should not be the case

Seem to be done to avoid large computation, but requires

more write-time data management

* topConceptOf/hasTopConcept

Armando Stellato
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SKOS-XL

* Thesauri, Dictionaries, Terminologies
— Often have softer semantics

— But require richer linguistic characterization!

* Terms/Labels/Synonyms/Translations etc..
— Need to be reified!

— |L.E. become first class citizens! 0™ order objects (much as

concepts) which can be described in turn

Armando Stellato
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SKOS-XL Y \agEa

skos:
Concept

skos:prefLabel

:L Mammal (lang=en)

SKOS

foaf:
Person
skosxl: dc:efeator
Label v T 9
skos:liter D (=,
type
skos:
Concept = » skosxl:labelRelation
skosxl:prefLab 1 e
abc:synonyms
rdf:type
skos:literalform 9
SKOS-XL 1 Mammalyan (lang=en)
2
_ skosxl:
skosxl:altLabel Label
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) AGROVOC
skos:inScheme Concept Other scheme
Scheme in FAO
i I ;
skos:topConceptOf . Another scheme |
| : inFAO .
pen — )~ “Furiher schemes
/ 1 skos:broader ' in FAO |
/ ﬂl 8171 ___________________________ g
/ / Tskos:
|
/ o 1474 SKOS Label
SKOS / {skos:broader
Concept | 12332
rdf:type .
yp skosxl:pdefLabel .bar
L skos:literalForm “maize”
skosxl:altLabel
rdf:type
:foo

skos:literalForm “corn”




UNIVERSITA' DEGLI STUDI DI ROMA

SKOS/SKOS-XL: dangling pointers... 9 Ti\Vagaia

* No relationship between Named Graphs and
Schemes...any best practices!?

* Which is the intended use for skosxl:Labels?
— E.g. Should two concepts sharing a lexicalization point to the
same skosxl:Label? Shouldn’t they?
* Shouldn’t SKOS provide default extensions for reifying
documentation props too!

* Language aspects: why not providing the definitive
vocabulary for this? (linguistic/semantic relationships
between terms etc...)

15/01/2020 Armando Stellato
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So...

e OWL and SKOS are not enemies!
— More like father and son ©

* Mix them up according to what you need, providing
that:

— OWL property axioms may be used freely in any SKOS
thesaurus

— Same concept may be handled as an OWL class and a

SKOS concept, but in two different sets of data (linked
data) [do not use owl:import!]
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