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Five star Linked Open Data



Linked Open Data : the theory, ecosystem, 
technologies and practices around openly licensed, 
structured data interlinked with other data

Linked open data : specific datasets or files that 
meet the above definitions and requirement









“Five Star” Linked Open Data
★★★★★ make your stuff available on the Web under an 

open license

★★★★★ make it available as structured data

★★★★★ make it available in a non-proprietary open 
format 

★★★★★ use URIs to denote things, so that people can 
point at your stuff

★★★★★ link your data to other data to provide context
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“Five Star” Linked Open Data
★★★★★ make your stuff available on the Web under an 

open license

★★★★★ make it available as structured data

★★★★★ make it available in a non-proprietary open 
format 

★★★★★ use URIs to denote things, so that people can 
point at your stuff

★★★★★ link your data to other data to provide context



9-star LOD? (with apologies to Keir Winesmith)

★★★★★★ Only link the data that is relevant to you

★★★★★★★ Use your own data before sharing it

★★★★★★★★ Support data with context and metadata

★★★★★★★★★ Curate your community of users



LOD theory and Content negotiation



Web of documents vs web of data



Why LOD?

https://www.wikidata.org/wiki/Q6691
https://catalog.perseus.org/catalog/urn:cts:greekLit:tlg0012

https://viaf.org/viaf/224924963/

https://www.wikidata.org/wiki/Q6691
https://catalog.perseus.org/catalog/urn:cts:greekLit:tlg0012
https://viaf.org/viaf/224924963/


HTTP URIs
URI Uniform Resource Identifier

internal structure/syntax/namespace (scheme)
http://, mailto:, tel:, urn:, etc.

HTTP URI Hypertext Transfer Protocol
http://
“namespace” = web domain

URL Uniform Resource Locator
web address
Points to definition/information resource



Role of URIs in LOD

● In LOD, using URIs is a reliably unique way of referring to entities

● The domain part of a URI ultimately guarantees its uniqueness

● Example: urn:cts:greekLit:tlg0012 (Homer)

○ URI 1: https://my.domain/urn:cts:greekLit:tlg0012 

○ URI 2: https://your.domain/urn:cts:greekLit:tlg0012



Role of URIs in LOD

● URIs should also be dereferenceable

● To dereference ~ to look something up (e.g. in a browser) 



URIs and Content Negotiation

curl -s -L -H "Accept: text/html" https://www.wikidata.org/entity/Q6691 

Curl: a command-line tool to look up (dereference) URIs  

"Accept: text/html" : Q “what would you like?” A “Some html please!”

http://sites.tufts.edu/liam/2014/01/26/cur/

https://www.wikidata.org/entity/Q6691
http://sites.tufts.edu/liam/2014/01/26/cur/


URIs and Content Negotiation

curl -s -L -H "Accept: application/rdf+xml" \ 
https://www.wikidata.org/entity/Q6691  

(result)

"Accept: text/html" : Q “what would you like?” A “Some RDF/XML please!”

"-L": follow redirect links; 
In fact https://www.wikidata.org/entity/Q6691 → 
https://www.wikidata.org/wiki/Special:EntityData/Q6691

https://www.wikidata.org/entity/Q6691
https://www.wikidata.org/wiki/Special:EntityData/Q6691.rdf
https://www.wikidata.org/entity/Q6691
https://www.wikidata.org/wiki/Special:EntityData/Q6691


URIs and Content Negotiation

curl -s -L -H "Accept: bogus" https://www.wikidata.org/entity/Q6691

<!DOCTYPE html> <html><head><title>Not Acceptable</title></head> 
<body><h1>Not Acceptable</h1><p>No matching format found. Supported 
MIME types: application/json, application/vnd.php.serialized, text/n3, 
text/rdf+n3, text/turtle, application/x-turtle, application/n-triples, text/n-triples, 
text/plain, application/rdf+xml, application/xml, text/xml, 
application/ld+json</p></body></html>

https://www.wikidata.org/entity/Q6691


LOD & Data reconciliation

 Data reconciliation: process 
of aligning records in a 
dataset with records from 
another dataset

● OpenRefine + Pleiades

● OpenRefine + Wikidata

http://horothesia.blogspot.com/2017/10/using-openrefine-with-pleiades.html
https://www.wikidata.org/wiki/Wikidata:Tools/OpenRefine


LOD & Digital Classics

LiLa: Linking Latin
https://lila-erc.eu/

Goal: breaking silos of linguistic annotations

https://lila-erc.eu/


RDF and Ontologies



RDF – Resource Description Framework

1. Simple statements

a. Subject = URI (vocabulary or ontology)

b. Predicate = URI (ontology)

c. Object = URI (vocabulary or ontology) or string



RDF – Resource Description Framework

1. Simple statements

a. Subject = URI (vocabulary or ontology)

b. Predicate = URI (ontology)

c. Object = URI (vocabulary or ontology) or string

Julius Caesar 
(https://en.wikipedia.org/wiki/Julius_Caesar)

Is a
(http://www.w3.org/1999/02/22-rdf-syntax-ns#type)

Dictator
(https://www.wikidata.org/wiki/Q236885)

https://en.wikipedia.org/wiki/Julius_Caesar
http://www.w3.org/1999/02/22-rdf-syntax-ns#type
https://www.wikidata.org/wiki/Q236885


RDF – Resource Description Framework

1. Simple statements

a. Subject = URI (vocabulary or ontology)

b. Predicate = URI (ontology)

c. Object = URI (vocabulary or ontology) or string

Julius Caesar 
(https://en.wikipedia.org/wiki/Julius_Caesar)

Is a
(http://www.w3.org/1999/02/22-rdf-syntax-ns#type)

Dictator
(https://www.wikidata.org/wiki/Q236885)

Dr Gabriel Bodard
(http://orcid.org/0000-0002-8566-6666)

Has given name
(http://xmlns.com/foaf/spec/#term_givenname)

“Gabriel”@fr
(literal; language = French)

https://en.wikipedia.org/wiki/Julius_Caesar
http://www.w3.org/1999/02/22-rdf-syntax-ns#type
https://www.wikidata.org/wiki/Q236885
http://orcid.org/0000-0002-8566-6666
http://xmlns.com/foaf/spec/#term_name


RDF – Resource Description Framework

1. Simple statements

a. Subject = URI (vocabulary or ontology)

b. Predicate = URI (ontology)

c. Object = URI (vocabulary or ontology) or string

Julius Caesar 
(https://en.wikipedia.org/wiki/Julius_Caesar)

Is a
(http://www.w3.org/1999/02/22-rdf-syntax-ns#type)

Dictator
(https://www.wikidata.org/wiki/Q236885)

Dr Gabriel Bodard
(http://orcid.org/0000-0002-8566-6666)

Has given name
(http://xmlns.com/foaf/spec/#term_givenname)

“Gabriel”@fr
(literal; language = French)

Mention of Ithaca
(https://recogito.pelagios.org/annotation/25fcda

ca-8e2f-47aa-8e0f-65b9d682bc5a)

Refers to
(http://www.openannotation.org/ns/Body)

Pleiades place 530905
(https://pleiades.stoa.org/places/530905)

https://en.wikipedia.org/wiki/Julius_Caesar
http://www.w3.org/1999/02/22-rdf-syntax-ns#type
https://www.wikidata.org/wiki/Q236885
http://orcid.org/0000-0002-8566-6666
http://xmlns.com/foaf/spec/#term_name
https://recogito.pelagios.org/annotation/25fcdaca-8e2f-47aa-8e0f-65b9d682bc5a
https://recogito.pelagios.org/annotation/25fcdaca-8e2f-47aa-8e0f-65b9d682bc5a
http://www.openannotation.org/ns/Body
https://pleiades.stoa.org/places/530905
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RDF is not a format

● RDF XML

● Turtle (TTL)

● JSON-LD

● Graph database

@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
@prefix si: <https://www.w3schools.com/rdf/>

<https://www.w3schools.com>
si:title “W3Schools” ;
si:author “Jan Egil Refsnes” .

https://www.w3schools.com


RDF is not a format

● RDF XML

● Turtle (TTL)

● JSON-LD

● Graph database

@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
@prefix si: <https://www.w3schools.com/rdf/>

<https://www.w3schools.com>
si:title “W3Schools” ;
si:author “Jan Egil Refsnes” .

{
  "@context": "http://schema.org/",
  "@type": "Person",
  "name": "Jane Doe",
  "jobTitle": "Professor",
  "telephone": "(425) 123-4567",
  "url": "http://www.janedoe.com"
}

https://www.w3schools.com


RDF is not a format

● RDF XML

● Turtle (TTL)

● JSON-LD

● Graph database

@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
@prefix si: <https://www.w3schools.com/rdf/>

<https://www.w3schools.com>
si:title “W3Schools” ;
si:author “Jan Egil Refsnes” .

{
  "@context": "http://schema.org/",
  "@type": "Person",
  "name": "Jane Doe",
  "jobTitle": "Professor",
  "telephone": "(425) 123-4567",
  "url": "http://www.janedoe.com"
}

https://www.w3schools.com


HTTP URIs
URI Uniform Resource Identifier

internal structure/syntax/namespace
preferably listed/defined

HTTP URI Hypertext Transfer Protocol
http://
“namespace” = web domain

URL Uniform Resource Locator
web address
Points to definition/information resource



Where do we find these URIs?
Subjects:people (ORCId, VIAF, Wikipedia, LGPN)

places (Geonames, Pleiades, DARE, OSM)
texts, museum objects, concepts, web pages

Predicates: descriptors (RDFS, Dublin Core, LAWD, EAGLE)
relationships (SNAP, FOAF, PIMO, SAWS)
spatial (Pleiades, Geo-ont, Topo)
time (Chronontology, PeriodO, Godot, OWL time)

Objects: people, places, entities…
properties (CIDOC-CRM, Wikidata, Getty AAT)
Literals (no URI*)



<http://example.com/objects/pot0017>

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

<http://collection.britishmuseum.org/resource/thes/x9114> .

Simple RDF triple



<http://example.org/annotations/01>
rdf:type oa:Annotation ;
oa:hasTarget

<http://insaph.kcl.ac.uk/iaph2007/iAph120614.html#al1> ;
oa:hasBody <http://data.snapdrgn.net/person/6293/> ;
oa:annotatedBy <http://orcid.org/0000-0002-8566-6666> ;
oa:annotatedAt "2019-11-07T06:00:00+00:00Z"^^xsd:date .

Annotation with qualifications



PIR ID: F.398
SNAP ID: 6293
NAME: T. FLAVIVS 
VESPASIANVS

This is the 
Emperor 

Vespasian!

Annotation with qualifications



Case Study 1: CuCoO
The Cultural Contact Ontology

Paula Granados 



Contents: 

•A network of objects: the rationale

•The modelling of cultural contact processes in 
archaeological evidence

•Scope and accessibility

•Concepts hierarchies



Table made by Neich (1996) and reproduced by Gell (1998) to illustrate the transmission of 
figurative painting traditions amongst the houses. 



Reverse Iconography: Male head 
representation of Melqart-Herakles 

wearing lion skin

Obverse legend: TERENT BODO
Authority: TERENT BODO

Reverse Iconography: Boar 
right with snake above

Reverse legend: 
LybioPhoenician 

writing? 

Material: AE

Value: Duplex



Epigraphy: Latin 
inscription: Dea Caele<s> 

‘ti’ s (1st ct BCE). 

Iconography: Female 
head with Feline 

features

Carving and manufacture: 
Low relief, naturalistic. 

Material: 
Limestone. 

Function: Votive 
offering.

Provenance: 
Torreparedones



CuCoO

(Cultural 
Contact 

Modelling) 

EDH Ontology

(Epigraphy data)

Nomisma 
Ontology

 (Coinage Data) 

EAGLE 
CIDOC-CRM 

(Sculpture Data)

Pleiades 
vocabularies 
(Geo-Data) 











Case Study 2: HuCit
Matteo Romanello



Context: Cited Loci project

Goal: extraction of canonical references

https://citedloci.org


Citation linking

Verg. Aen. 1.387–401

Vergil, Aeneid
http://purl.org/hucit/kb/works/1413

Donatus, Vita Vergilii
http://purl.org/hucit/kb/works/4411

Knowledge base

http://purl.org/hucit/kb/works/1413
http://purl.org/hucit/kb/works/4411


HuCit

● A knowledge about classical authors and works

● to support the citation mining task

● with lexical information (names, titles, abbreviations)

https://github.com/mromanello/hucitlib

https://github.com/mromanello/hucitlib




HuCit + INCEpTION = semantic annotations

https://inception-project.github.io//use-case-gallery/cited-loci/

https://inception-project.github.io//use-case-gallery/cited-loci/


HuCit & LOD
Name variants for Vergil, aggregated by 
VIAF from hundreds of library catalogs

https://viaf.org/viaf/8194433/

Rich description, including: name variants  + 
links to Wikipedia pages on Vergil (in many 
languages

https://www.wikidata.org/wiki/Q1398

Bibliogr. Information about (+ links to) 
editions and translations of work by Vergil

http://data.perseus.org/catalog/urn:cts:latin
Lit:phi0690

Name variants for Vergil + links to PHI

http://cwkb.org/author/id/678/turtle

Perseus Catalog
VIAF

Wikidata

http://purl.org/hucit/kb/authors/678

HuCit

CWKB

https://viaf.org/viaf/8194433/
https://www.wikidata.org/wiki/Q1398
http://data.perseus.org/catalog/urn:cts:latinLit:phi0690
http://data.perseus.org/catalog/urn:cts:latinLit:phi0690
http://cwkb.org/author/id/678/turtle
http://purl.org/hucit/kb/authors/678


HuCit Python API



HuCit implementation



Practical Exercise: SPARQL
SPARQL QUERY LANGUAGE

Paula Granados 



Contents:

●SPARQL concept

●SPARQL Queries

●SPARQL Queries taxonomy

●EXERCISE



SPARQL protocol and RDF Query Language

○SQL query language for RDF data.

○ It allows the user to ask questions to the dataset at issue. 

○SPARQL queries search the dataset for the specific 
subset of data that meets certain conditions. 

○The anatomy of SPARQL queries is constituted by several 
sections which require a certain order. 



1. Formulate the graph pattern. 

?settlement  Osuna 
Pleiades vocab: Has Name

We are interested in any settlement that has been named as Osuna 

?inscription
LAWD: Found At/ Skos : broader  Baetica 

We are interested in any inscription that has been found in Baetica or somewhere in 
Baetica. 



Query structure:
●List of namespace definitions. 

○ PREFIX:
●Query form + variables 

○ SELECT, CONSTRUCT, ASK, DESCRIBE
●Query patterns and filters 

○ WHERE {subqueries, expressions, BIND, VALUES, 
FILTER}

●Solution modifiers
○ ORDER BY, LIMIT, OFFSET 





EDH example query 1: Measure filter
PREFIX dcterms: <http://purl.org/dc/terms/>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX skos: <http://www.w3.org/2004/02/skos/core#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
PREFIX nmo: <http://nomisma.org/ontology#>
PREFIX epi: <http://edh-www.adw.uni-heidelberg.de/edh/ontology#>
PREFIX dc: <http://purl.org/dc/terms/>
PREFIX lawd: <http://lawd.info/ontology/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX geo: <http://www.w3.org/2003/01/geo/wgs84_pos#>

SELECT ?s
WHERE { ?s nmo:hasMaxHeight ?o .

filter contains(?o, "(37)")
}

http://purl.org/dc/terms/
http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/2000/01/rdf-schema
http://www.w3.org/2004/02/skos/core
http://www.w3.org/2001/XMLSchema
http://nomisma.org/ontology
http://edh-www.adw.uni-heidelberg.de/edh/ontology
http://purl.org/dc/terms/
http://lawd.info/ontology/
http://xmlns.com/foaf/0.1/
http://www.w3.org/2003/01/geo/wgs84_pos


EDH example query 2: Date filter
PREFIX dcterms: <http://purl.org/dc/terms/>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX skos: <http://www.w3.org/2004/02/skos/core#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
PREFIX nmo: <http://nomisma.org/ontology#>
PREFIX epi: <http://edh-www.adw.uni-heidelberg.de/edh/ontology#>
PREFIX dc: <http://purl.org/dc/terms/>
PREFIX lawd: <http://lawd.info/ontology/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX geo: <http://www.w3.org/2003/01/geo/wgs84_pos#>

SELECT ?s ?sd 
WHERE { ?s nmo:hasStartDate ?sd .
           filter( ?sd > "0000"). 
}
 

http://purl.org/dc/terms/
http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/2000/01/rdf-schema
http://www.w3.org/2004/02/skos/core
http://www.w3.org/2001/XMLSchema
http://nomisma.org/ontology
http://edh-www.adw.uni-heidelberg.de/edh/ontology
http://purl.org/dc/terms/
http://lawd.info/ontology/
http://xmlns.com/foaf/0.1/
http://www.w3.org/2003/01/geo/wgs84_pos


EDH example query 3: Inscriptions with people
PREFIX dcterms: <http://purl.org/dc/terms/>
PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX skos: <http://www.w3.org/2004/02/skos/core#>
PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>
PREFIX nmo: <http://nomisma.org/ontology#>
PREFIX epi: <http://edh-www.adw.uni-heidelberg.de/edh/ontology#>
PREFIX dc: <http://purl.org/dc/terms/>
PREFIX lawd: <http://lawd.info/ontology/>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX geo: <http://www.w3.org/2003/01/geo/wgs84_pos#>

SELECT ?p
WHERE { ?s epi:hasPerson ?p .} 

http://purl.org/dc/terms/
http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/2000/01/rdf-schema
http://www.w3.org/2004/02/skos/core
http://www.w3.org/2001/XMLSchema
http://nomisma.org/ontology
http://edh-www.adw.uni-heidelberg.de/edh/ontology
http://purl.org/dc/terms/
http://lawd.info/ontology/
http://xmlns.com/foaf/0.1/
http://www.w3.org/2003/01/geo/wgs84_pos


Exercise
1. Go to Epigraphic Database Heidelberg (EDH) and look at the RDF behind 2/3 

inscriptions from different provinces. How much can you understand (or 
guess)?

2. Go to the EDH Sparql endpoint and enter the sample searches from the 
presentation. Try to understand what the searches are returning.

3. Using your sense of the RDF structure, come up with some new searches, 
combining the examples with syntax you have learned, to explore the data. 
E.g. ask for the first 50 person names in inscriptions from the 2nd century CE

4. Visit the Nomisma.org triplestore and explore their data. Using some of their 
sample Sparql queries and the knowledge you have acquired in the first few 
exercises, try to come up with some queries to explore their data a little more. 
Can you understand what is going on in the example queries?


