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Graph-based data model (RDF)

<subject> <predicate> <object>

ex:alice schema:knows ex:bob
ex:bob schema:birthPlace dbr:OviedoGayo, Prud’hommeaux, Boneva, Kontokostas (2018). 

Validating RDF Data. Morgan & Claypool. 
https://book.validatingrdf.com/bookHtml008.html

https://www.w3.org/TR/rdf11-concepts/
https://book.validatingrdf.com/bookHtml008.html


Internationalized Resource Identifier 
(IRI)

● Globally unique identifier
● Enables references to shared metadata models, ontologies, data
● Can act as locator to data (URL): enabling publishing and 

dereferencing Linked Data on the web
○ “Follow your nose” principle:

ID: http://www.wikidata.org/entity/Q13972 →
Human: https://www.wikidata.org/wiki/Q13972
Machine: 
https://www.wikidata.org/wiki/Special:EntityData/Q13972.json

https://www.ietf.org/rfc/rfc3987.txt
http://www.wikidata.org/entity/Q13972
https://www.wikidata.org/wiki/Q13972
https://www.wikidata.org/wiki/Special:EntityData/Q13972.json


How to design a (meta)data model 
and ontologies for your data

● How to structure your data?
○ What data (fields) do you have?
○ What kind of (research) questions do you want to pose to your data?

● How to be interoperable with other datasets?
○ What established data models and/or ontologies do exist (on your 

domain)?
● For using your data, which applications do you plan to use?
● “Everything should be made as simple as possible, but not simpler”



Cultural heritage metadata models

● Document/artifact/object-centric metadata models
○ E.g. Dublin Core + extensions

● Event-centric metadata models
○ E.g. CIDOC CRM

● Other examples of metadata models: IFLA Library Reference Model 
(LRM), BIBFRAME, …

● You can combine “standard” models, use parts that you need, extend 
as necessary
○ When extending: map your own properties to existing ones 

(rdfs:subClassOf, rdfs:subPropertyOf, …)



Dublin Core:
generic data model for 
information resources



Dublin Core

● Originates from information and library sciences, 1995–
● Core elements (properties) for describing information 

resources

https://www.dublincore.org


The original Dublin Core Metadata 
Element Set (15 properties)
Contributor – “An entity responsible for making contributions to the resource.”

Coverage – “The spatial or temporal topic of the resource, the spatial applicability of the resource, or the jurisdiction under which 
the resource is relevant.”

Creator – “An entity primarily responsible for making the resource.”

Date – “A point or period of time associated with an event in the lifecycle of the resource.”

Description – “An account of the resource.”

Format – “The file format, physical medium, or dimensions of the resource.”

Identifier – “An unambiguous reference to the resource within a given context.”

Language – “A language of the resource.”

Publisher – “An entity responsible for making the resource available.”

Relation – “A related resource.”

Rights – “Information about rights held in and over the resource.”

Source – “A related resource from which the described resource is derived.”

Subject – “The topic of the resource.”

Title – “A name given to the resource.”

Type – “The nature or genre of the resource.”



DCMI Metadata Terms

https://www.dublincore.org/specifications/dublin-core/dcmi-terms/

https://www.dublincore.org/specifications/dublin-core/dcmi-terms/


CIDOC CRM:
event-based data model
for cultural heritage



CIDOC CRM

● Originates from the museum domain, 1990s
● Conceptual Reference Model: provides definitions and a 

formal structure for describing the implicit and explicit 
concepts and relationships used in cultural heritage 
documentation

● Useful for information integration

http://cidoc-crm.org


Metadata models

CIDOC CRM    (Stephen Stead, 2008)

http://vocab.getty.edu/ulan/500028788

http://vocab.getty.edu/ulan/500028788


Dublin Core vs. CIDOC CRM example:
“Tolkien is the creator of The Lord of the Rings.”
Dublin Core CIDOC CRM



Sampo data model 
examples



ParliamentSampo
Speech data
model



Mapping Manuscript 
Migrations (MMM)
data model
Based on IFLA FRBR and 
CIDOC CRM

https://www.ifla.org/publications/functional-requirements-for-bibliographic-records
http://www.cidoc-crm.org


Ontologies



Ontology (in computer science)

● An ontology is a formal, explicit specification of a shared 
conceptualization.1

● For knowledge organization, information retrieval, reasoning: 
knowledge organization systems (KOS)
○ Also (meta)data models can be thought of as ontologies

● Ontologies can be used as metadata values, e.g.:
○ Ontology of places (e.g. GeoNames)
○ Ontology of actors (e.g. Getty ULAN)
○ Ontology of keywords/subject matter (e.g. General Finnish 

ontology)
[1] Studer, R., Benjamins, V. R., and Fensel, D. Knowledge engineering: Principles and methods. Data & Knowledge 
Engineering 25, 1–2 (1998), 161–197. https://doi.org/10.1016/S0169-023X(97)00056-6

https://www.geonames.org
https://vocab.getty.edu
https://finto.fi/yso/
https://finto.fi/yso/
https://doi.org/10.1016/S0169-023X(97)00056-6




Domain ontologies
Actors

Places

Events

Keyword concepts

Times and periods



Data models for ontologies: SKOS, OWL

● SKOS: for thesauri, “lightweight” ontologies
○ Concept hierarchy, associative relations
○ “A Little Semantics Goes a Long Way”1

● OWL: for semantically richer ontologies
○ Class/property hierarchy, instances, property domains and 

ranges, property cardinalities, class disjointness, …

[1] James Hendler. https://www.cs.rpi.edu/~hendler/LittleSemanticsWeb.html

https://www.w3.org/TR/skos-reference/
https://www.w3.org/TR/owl2-overview/
https://www.cs.rpi.edu/~hendler/LittleSemanticsWeb.html


Finto.fi ontology service (RDF, SPARQL, REST API)

http://finto.fi


Wikidata

Wikidata is a free and open knowledge base that can be read 
and edited by both humans and machines.
Wikidata acts as central storage for
the structured data of its Wikimedia
sister projects including Wikipedia,
Wikivoyage, Wiktionary, Wikisource,
and others.

Wikidata is a linking hub for external datasets;
Wikidata items can contain external identifiers. 
Wikidata SPARQL query service:
https://www.wikidata.org/wiki/Wikidata:SPARQL_query_service

https://www.wikidata.org
https://www.wikidata.org/wiki/Wikidata:External_identifiers
https://www.wikidata.org/wiki/Wikidata:SPARQL_query_service


Thank You!


