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The RDF model

Subject Object
Predicate

RDF is used to describe 
relationships between objects, 
identified by their URIs

Abstract 
data representation



SW and LD

• The Semantic Web is a loosely defined program to make 
semantics more explicit and machine-processable on the Web


• W3C standards: RDF, OWL, SPARQL, RIF, JSON-LD


• Triple languages (RDF as abstract data structure)

•d:Miles_Davis do:recordLabel d:Columbia_Records . 

•do:Musical_Artist r:subClassOf do:Person . 

•select ?x where {?x a do:Musical_Artist} .

data:
schema:
query:

@prefix d: <http://dbpedia.org/resource/> 
@prefix do: <http://dbpedia.org/ontology/> 

@prefix : <http://myontology.org/this#> d:Miles_Davis d:Columbia_Records

do:recordLabel

http://dbpedia.org/resource/
http://dbpedia.org/ontology/
http://myontology.org/this#


Inferences

•do:Musical_Artist owl:equivalentClass [do:Artist 
[ :plays owl:someValuesFrom :Music ]] . 

•d:Miles_Davis a do:Artist ; :plays d:Jazz . 
d:Jazz a :Music . 

•—> d:Miles_Davis a do:Musical_Artist .

schema:

data:

inferred data:

query 
w/entailment:

•select ?x where {?x a do:Musical_Artist} . 

•—> d:Miles_Davis



Berners-Lee’s linked data principles

• Use URIs as names for things


• Use HTTP URIs so that people can look up those 
names


• When someone looks up a URI, provide useful 
information, using the standards (RDF, SPARQL)


• Include links to other URIs, so that they can discover 
more things



Be F.A.I.R. with Linked Data

• Findable: we use permanent URIs (i.e. w3id) for identifying 
concepts and relations in the ontology network, and terms in the 
controlled vocabularies


• Accessible: we rely on open standard protocols for accessibility on 
the Web (i.e. HTTP(S)) and querying (i.e. SPARQL)


• Interoperable: we use open standard protocol for knowledge data 
modelling, i.e. RDF and OWL


• Reusable: the ontologies and the vocabularies are released under a 
CC-BY-4.0 license to foster their reuse in the Web of Data









SPARQL Sample
Query language to RDF



RDF example

• Examples of RDF(S) triples (Turtle syntax): 

@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>

@prefix dbpedia: <http://dbpedia.org/resource/>

@prefix myont: <http://www.myont.org#>

myont:Neuromancer rdf:type myont:BedsideBook .

myont:Neuromancer myont:author dbpedia:William_Gibson .

myont:Neuromancer rdfs:label "Gibson's Neuromancer"@en .

_:id1 myont:includes myont:Neuromancer .

myont:BedsideBook rdfs:subClassOf myont:Book .

myont:scienceFictionAuthor rdfs:subPropertyOf myont:author .

myont:author rdfs:domain myont:Work .

myont:author rdfs:range myont:Person .

myont:Neuromancer mont:pagesize “258”^^^xsd:int . 

11

individual

blank node
literal 

class

property resource

datatype property

http://www.w3.org/1999/02/22-rdf-syntax-ns#
http://www.w3.org/2000/01/rdf-schema#
http://dbpedia.org/resource/
http://www.monontologie.org#


OWL Formal interpretation (extensional) of knowledge

:ACMEI

:PersonI, AgentI

:ServiceI

:subscribesToI

:WileI

owl:TopObjectPropertyI ⊆ owl:ThingI × owl:ThingI 
:subscribesToI ⊆ owl:TopObjectPropertyI 
:subscribesToI ⊆ PersonI × ServiceI 
:PersonI ⊆ owl:ThingI

:PersonI ≣ AgentI  

:CoyoteI ⊆ :PersonI 

:ServiceI ⊆ owl:ThingI 
:PersonI ∩ :ServiceI = ∅ 
:WileI ∈ :CoyoteI 
:ACMEI ∈ :ServiceI 
(:Wile,:ACME)I ∈ :subscribesToI

owl:Thing
⊆

owl:TopObjectPropertyPlus … 

inv(subscribedTo,subscribesTo) 
Person ⊑ ∀subscribesTo.Service 
Subscriber ≣ ∃subscribesTo.Service 
Person ≣ Subscriber ⨆ NonSubscriber 
NonSubscriber  Subscriber 
…

\

ΔI

V
:Person

:Service
:subscribesTo

Intension (predicates)

Extension (things)Set-theoretic 
Semantics

Domain

Range

:Coyote

:CoyoteI

DI rdfs:Literal

Domain

Range

Extension (literals)

xsd:stringI
 “Wile”

< WileI,′￼Wile′￼>

< WileI, ACMEI >

rdfs:labelIDomain Range

xsd:string

rdfs:label

:Agent



Pat Hayes’ 
naïve physics 

manifesto 
(1988)



T. R. Gruber. A Translation Approach to Portable 
Ontology Specifications. Knowledge Acquisition, 
5(2):199-220, 1993.

25042 citations!!!



Spatio-temporal perspective

Woman Portrait 
by 

Caspar Netscher 
 17th century

currently located

involved in an exhibition in 1773

temporarily stored in 1942



A knowledge pattern for ST perspectives
Cultural 
property

time indexed typed 
locations time-indexed 

situation

time-indexed 

situation

e.g. 
CIDOC-CRM 
E9 Move (P26 moved to / P27 moved from) 
P53 has former or current location 
P54 has current permanent location 
P55 has current location



Reporting perspective

Syracusan coin 
4th century B.C.

“conservation status 
of the coin: 

bad”

“conservation status 
of the coin: 

good”catalogue record



A knowledge pattern for reporting versions

information object

time-indexed 

situation

sequence

sequence

Catalogue record

catalogue record versions



Observation series in the WHOW ontology network

https://github.com/whow-project



A knowledge pattern for art interpretations



Curatorial Knowledge Area
• Scripting module​ 

Interaction Knowledge Area
• Fruition context module​ 
• Affordance module​ 

Narrative Knowledge Area
• Narrative module​ 

User and Community Modelling  
Knowledge Area
• Community schema 
• User profiling schema​ 
• Schwartz' values module 
• Haidt's values module​ 

Emotion Knowledge Area 
• Emotion module ​ 
• Emotion in Cultural context module ​ 
• Ekman emotions module 
• Plutchik emotion module ​ 
• Ortony-Clore-Collins emotion module ​ 
• Shaver module

State of the art ontologies reused:
• ArCo​ 
• Getty vocabularies​ 
• Earmark 
• Semiotics​ 
• Framester​ 
• Building Topology Ontology (BOT)

SPICE ontologies provide a uniform interconnected view over the data of the domain at hand

SPICE Ontology Network

E.g., S de Giorgis, A Gangemi, R Damiano. Basic Human Values and Moral Foundations Theory in 
ValueNet Ontology. Conference on Knowledge Engineering and Knowledge Management, 2022



HyperReal
https://w3id.org/simulation 

Knowledge graph that contains more than 40,000 instances of symbolism, called simulations, based on 
the Simulation ontology 

All entities of HyperReal are aligned to WordNet and BabelNet, AAT 

By reconciling depicted entities of artworks (for example from Wikidata) to HyperReal, we are able to 
infer automatic context dependent interpretations of artworks

B Sartini, M van Erp, A Gangemi.

Marriage is a Peach and a Chalice: Modelling 

Cultural Symbolism on the Semantic Web.

Knowledge Capture Conference

https://w3id.org/simulation




Value reasoner

The Value+Emotion Reasoner takes as input a user 
description/comment about an artwork, it 
generates a graph from natural language and it 
detects moral-cultural values and emotions in the 
sentence.

Estate (l’Amaca) - Felice Carena

L Asprino, L Bulla, S de Giorgis, et al. Uncovering values: detecting latent moral content from natural 
language with explainable and non-trained methods. Deep Learning Inside Out (DeeLIO 2022)



Kinds of Tacit Knowledge

Explicit Knowledge (EK) is “encoded” in a language, but Implicit/Tacit Knowledge (TK) depends on 
bodily and environmental circumstances, then it is difficult to encode, … 

Somatic/Embodied (Michael Polanyi: “we know more than we can tell”) 
Physical skills and bodily knowledge (muscle memory and bodily awareness) 
Examples: Riding a bicycle, swimming, maintaining balance 
Scenario: A master potter adjusting the pressure of their hands on clay based on its consistency 
They can't fully verbalize the exact pressure needed, but their hands “know” through years of 
practice (cf. KnowledgeX project for spindle construction know how)



Kinds of Tacit Knowledge

Cognitive 
Mental models and intuitive understanding/problem-solving, pattern recognition abilities, expert 
judgment developed through experience 
Scenario: An experienced radiologist can spot anomalies in X-rays almost instantly, before 
conscious analysis, based on rapid pattern recognition developed over years of practice 

Social/Collective 
Shared cultural practices and norms, organizational routines, community-specific ways of doing 
things, institutional knowledge passed through practice and spontaneous mimicry 
Scenario: The unwritten rules of turn-taking and interaction in a Japanese tea ceremony, which 
participants learn through observation and participation rather than explicit instruction



Kinds of Tacit Knowledge

Technical 
Context-specific skills in professional settings, know-how gained through hands-on experience, 
craft knowledge and professional expertise 
Scenario: An experienced mechanic who can diagnose an engine problem by its sound and 
vibration, knowledge that comes from years of experience and can't be fully captured in manuals 

Personal 
Individual insights and experiences, personal values, emotions, heuristics and rules of thumb, 
emotional intelligence and interpersonal skills (empathy), unique perspectives shaped by personal 
history 
Scenario: A skilled negotiator who intuitively knows when to push and when to back off in 
negotiations, based on subtle cues and personal experience that they might struggle to fully 
articulate


