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Semantic Web
from the Web of Documents to the Web of Data

Semantic Web, from web of documents to web of data. Source: Fensel 2013, slide 15.

Semantic Web adds links data on the web and adds a layer of meaning to data. 
Source: Petkova 2016.

more at https://devopedia.org/semantic-web
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Semantic Web in der digitalen Archäologie
Was heißt das?

Florian Thiery, CC BY 4.0, via Wikimedia Commons

Florian Thiery, CC BY 4.0, via Wikimedia Commons
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Linked Open (Usable) (Geo-)Data
plus FAIR + CARE

Florian Thiery, CC BY 4.0, via Wikimedia Commons

Florian Thiery, CC BY 4.0, via Wikimedia Commons

Florian Thiery, CC BY 4.0, via Wikimedia Commons
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Es heißt aber auch...
… es ist immer noch eine Niesche - wie OPEN SCIENCE …

https://www.researchgate.net/publication/332352194
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Dafür gibt es aber Ideen :-))
Die Community spielt eine große Rolle!
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Jon Harald Søby, CC BY-SA 3.0, via Wikimedia Commons

Wikimedia Deutschland
Open Science Fellows Programm
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Mit dem Fellow-Programm 
förderte Wikimedia Deutschland 
zwischen 2016 und 2021 Freies 

Wissen in der Wissenschaft, um 
den Austausch und die 

Zusammenarbeit zwischen 
Wissenschaft und Gesellschaft zu 

verbessern.
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Sophie C. Schmidt

Florian Thiery

Ralf Rebmann, CC BY-SA 4.0,
via Wikimedia Commons

https://de.wikiversity.org/wiki/Wikiversity:Fellow-Programm_Freies_Wissen/Fellows2018
https://de.wikiversity.org/wiki/Wikiversity:Fellow-Programm_Freies_Wissen/Fellows2020

Martina Trognitz

https://de.wikiversity.org/wiki/Wikiversity:Fellow-Programm_Freies_Wissen/Fellows2018
https://de.wikiversity.org/wiki/Wikiversity:Fellow-Programm_Freies_Wissen/Fellows2020
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Research Squirrel Engineers
Ein Netzwerk für fleißige DH Squirrels!



SCDH Semantic Web Workshop 2021 | 26th November 2021 | Florian Thiery @fthierygeo
12

Digital Archaeologists
& Research Software 

Engineers benötigen eine 
Community zur 
Vernetzung und 
Unterstützung.
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Wir haben derzeit einen 
fachlichen Background in... 

Research Software 
Engineering,

Geoinformatics

und 
Cultural Heritage.

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of 

Archaeologist by Nhor from the Noun Project, dig by Manthana 
Chaiwong from the Noun Project and archaeology by Phatchara 

Bunkhachary, TH from the Noun Project under CC BY 3.0 
(archaeologist)

We are
Research Squirrels

and interested in
Open Science and 

Linked Data.
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Sophie
@idhrenil

0000-0003-4696-2101

Martina
0000-0003-0485-6861

Florian
@fthierygeo

0000-0002-3246-3531

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of 

Archaeologist by Nhor from the Noun Project, dig by Manthana 
Chaiwong from the Noun Project and archaeology by Phatchara 

Bunkhachary, TH from the Noun Project under CC BY 3.0 
(archaeologist)

Timo
@situxxx

0000-0002-9499-5840
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deRSE e.V.
DH-RSE

CAA International & CAA Sektion Deutschland
CAA SIG Data-Dragon & CAA SIG Scientific Scripting Languages

CAA Little Minions Group
ISAAK - Initiative for Statistical Analysis in Archaeology Kiel

Linked Pasts (Linked Pipes Working Group)
Wikimedia Germany (Fellow-Program Freies Wissen Fellows)
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Research Squirrel Working Groups

* SPARQLing Unicorn QGIS Plugin
* Linked Open Ogham Data

… to be continued ...

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of 

Archaeologist by Nhor from the Noun Project, dig by Manthana 
Chaiwong from the Noun Project and archaeology by Phatchara 

Bunkhachary, TH from the Noun Project under CC BY 3.0 
(archaeologist)
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DHd AG
Graphen und Netzwerke

https://graphentechnologien.hypotheses.org

https://graphentechnologien.hypotheses.org
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Linked Pasts
Linking the Past

https://www.ghentcdh.ugent.be/linked-pasts-vii-
symposium

https://www.ghentcdh.ugent.be/linked-pasts-vii-symposium


SCDH Semantic Web Workshop 2021 | 26th November 2021 | Florian Thiery @fthierygeo
19

CAA SIG Data-Dragon
Semantics and LOUD in Archaeology

http://datadragon.link

http://datadragon.link
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Vier Beispielprojekte
aus der digitalen Archäologie / Semantic Web / LOD

Linked Open Samian Ware
Irische ᚑᚌᚆᚐᚋ Stones in the Wikimedia Universe

SPARQLing Unicorn QGIS Plugin
REsearch REsource REgistry for DataDragons
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Schwerpunkte
Datenmodellierung, -erfassung und -präsentation, 

verwendete Tools und Software, Challenges
und „lessons learned“
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archaeology.link
A Linked Open Data Hub for the RGZM and its partners
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Linked Open Samian Ware
Samian Ware Data from the Samian Research Database
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The online relational database `Samian Research`
contains a quarter of a million finds of potters’ stamps

from all over Europe.

24
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If so, we may link our LOD with existing LOD
like the Roman Open Data.

https://romanopendata.eu/#!/main

Amphora Dressel 6B

Amphora Dressel 6B

Pisa Samian

25
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● curate entries in the Samian Research Database, stored in a PostgreSQL database
● create database views from the original database tables via ColdFusion/SQL
● export database views as CSV files
● transform CSV files with Python to RDF according to our ontology
● import RDF files with a Java application in a RDF4J triplestore
● link our data to the Linked Open Data Cloud, e.g. Pleiades, Wikidata

Challenge accepted! We created our own workflow.

26
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Transform CSV data to RDF according to our ontology.

27
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The ontology represents a graph model of the original
relational database which includes vague relations (amt).

28
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The data contains strings with vague expressions.
We model this vagueness using the Academic Meta Tool.

29
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Informationcarrier 118117 can be represented by the potforms
18 OR 15/17 OR 18/31 resulting in a degree of 0.33 for 18.

0.33

0.33

30
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Moreover, these items play a major role in the planned
German National Research Data Infrastructure (NFDI)

consortium NFDI4Objects.

https://www.nfdi4objects.net

TRAIL 2.7 
https://osf.io/94cr7/
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The provenance information for the transformation process
is stored using the PROV-O ontology.

32

triples: 7.869.468

306.615 instances

information carriers: 185.059

actors: 9419

discovery sites: 3879
production centres: 103

kiln regions: 11
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The result: Linked Open Samian Ware!

http://data.archaeology.link/data/samian/loc_pc_2000047
http://data.archaeology.link/data/samian/pf_9
http://data.archaeology.link/data/samian/ae_5889
http://data.archaeology.link/data/samian/ic_118117

33

DOI: 10.5281/zenodo.4305708 

https://rgzm.github.io/samian-lod

HTML rendering powered by 
geopubby (i3mainz)
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As an example, linking to Pleiades with Open Annotation.

according to https://github.com/pelagios/pelagios-cookbook/wiki/Joining-Pelagios#minimum-example

34
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Wikidata Import using OpenRefine and Quick Statements

35
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Wikidata Import using OpenRefine and Quick Statements

https://quickstatements.toolforge.org/#/ Abgeleitetes Werk:  User: Perhelion: User:Planemad: user:Karl432,
Public domain, via Wikimedia Commons

36
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The result: Samian Ware as archaeological sites in Wikidata…  

https://w.wiki/owZ

https://w.wiki/owe

https://w.wiki/owf

37



SCDH Semantic Web Workshop 2021 | 26th  November 2021 | Florian Thiery @fthierygeo

… and bidirectional linking to and from Wikidata!

38
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re3dragon
A REsearch REgistry REsource for Data Dragons
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The re3dragon tool envisages two aims … 

40
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Publication of an open extendable
archaeology related LOD resource

catalogue (Dragon Lair)
including authority data, thesauri,

controlled vocabularies,
(space-time) gazetteers,

as well as typologies and domain specific 
resources.

41
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Offering an API for requesting distributed
LOD resources (Dragon Items)

providing resources in a standardised
JSON format based on JSKOS.

42
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# re3dragon⇒ REsearch REsource REgistry for DataDragons
# online catalogue of LOD ressources (dragon lair) stored as RDF in a triplestore
# search API service for LOD resources with string and distance similarity
# resolve API service for LOD resources for specific URIs
# provide a standardised (Geo-)JSON(-LD) data model according to

JSKOS as response to an API request

# embedded in community work in the CAA SIG Data Dragon, hosted by the RGZM

43
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The re3dragon API is coded in JAVA using Maven and
Apache Jena and is published Open Source on GitHub.

44

https://github.com/RGZM/re3dragon
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The exchange format is based on JSKOS
by the VZG in Göttingen, Germany (Jakob Voß).

45

https://gbv.github.io/jskos/jskos.html   | https://github.com/gbv/jskos
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JSKOS+

re3dragon

SKOS

format

format thesauri

LOD

authority 
data

application

application

after Einheitliche Normdatendienste der VZG,
Jakob Voß, Tobias Helms (2016)

collects

describes
metadata

metadata

metadata

metadata

re3dragon

knowledge organisation 
system

concept

dragon lairs registry

registry

concept scheme

concept

after Describing Knowledge Organization Systems in BARTOC
and JSKOS U. Balakrishnan, A. Ledl, J. Voß Published (2016)

contains This new JSKOS+ allows 
for specialised 

extensions
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The basis for re3dragon is an online catalogue of
LOD ressources (Dragon Lair) including

authority files and community-driven vocabularies as well as 
domain-specific typologies and archaeological data.

47

https://www.getty.edu/research/tools/vocabularies/lod/

https://www.wikidata.org/wiki/Wikidata:Main_Page

https://rgzm.github.io/samian-lod/

https://github.com/RGZM/ceramictypologies-
lod
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Example: The Getty AAT Dragon Lair described by the LADO ontology

48
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JSON search result (based on JSKOS+) for “lion” in Getty AAT.

49

[host]/re3dragon/rest/search?repo=gettyaat&q=lion
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Resolved JSON output for Getty AAT ID 300417488.

50

[host]/re3dragon/rest/item?uri=http://vocab.getty.edu/aat/300417488
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Research Squirrel Engineers Projects
LOD, Digital Humanities, Archaeology, Wikidata, GIS

Tippawan Sookruay from the Noun Project (globe + head)
Derivative work by Florian Thiery and Sophie Charlotte Schmidt of 

Archaeologist by Nhor from the Noun Project, dig by Manthana 
Chaiwong from the Noun Project and archaeology by Phatchara 

Bunkhachary, TH from the Noun Project under CC BY 3.0 
(archaeologist)
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http://ogham.squirrel.link

Linked Ogham Data
Irish Ogham Stones in the Wikimedia Universe

http://ogham.squirrel.link
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Ogham

4th-6th century AD

Distribution
Ireland 

(+Wales, England, Isle of Man)
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CIIC 200
᚛ᚋᚐᚊᚔ ᚈᚈᚐᚂ ᚋᚐᚊᚔ ᚃᚑᚏᚌᚑᚄ ᚋᚐᚊᚔ ᚋᚒᚉᚑᚔᚉᚐᚉ᚜

MAQI-TTAL MAQI VORGOS MAQI MUCOI TOICAC
Son of Dal, son of Vergosus (Fergus), son of the tribe of Toica

CIIC 3
᚛ᚉᚒᚅᚐᚂᚓᚌᚔ ᚐᚃᚔ ᚊᚒᚅᚐᚉᚐᚅᚑᚄ᚜

CUNALEGI AVI QUNACANOS
Cunalegi, descendant of Qunacanos

CIIC 8
᚛ᚋᚐᚊᚔ ᚋᚒᚉᚑᚔ ᚉᚑᚏᚁᚐᚌᚅᚔ ᚌᚂᚐᚄᚔᚉᚑᚅᚐᚄ᚜

MA[QUI MUCOI] CORBAGNI GLASICONAS
Son of the tribe Corbagnus Glasiconas

54

Ogham inscriptions
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Not all databases are online. Few of them are openly available and 
accessible. Even less are part of the Linked Open Data Cloud.

55

local (offline) online online & open part of LOD
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Online & Open: 
3D Ogham Project: 
https://ogham.celt.dias.ie

Heritage Management:
http://webgis.archaeology.ie/historicenvironment/

Linked Ogham??

Online: CISP

Offline: 
CIIC by Macàlister
div. publications

https://www.ucl.ac.uk/archaeology/cisp/database
/

I want to look at all 
Ogham Stones from 

Ireland…
Where do I find them?

https://ogham.celt.dias.ie
http://webgis.archaeology.ie/historicenvironment/
https://www.ucl.ac.uk/archaeology/cisp/database/
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There are several 
possibilities to

host and publish
Linked Open Data

Linked 
Ogham??
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Wikidata as data hub 
allows for Community

Work and Citizen Science
→ Swarm intelligence
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The “Wikidata Ogham Workflow”
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The Base

postGIS (relational database)

CISP (Microsoft Access)

http://ogham.link
https://github.com/ogi-ogham/ogham-datav1

Resulting (Linked) Data
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Wikidata modelling of an Ogham stone

→ P31 (instance of) Ogham stone (Q2016147)
→ P361 (part of) Ogham Stones (Q67978809)
→ P361 (part of) Ogi-Ogam Project (Q70873595)
→ P17 (country) Ireland (Q27)
→ P625 (coordinate location) derived from the Ogham site
→ P189 (location of discovery) county and Ogham site
→ P1684 (inscription)
→ P1545 (series ordinal)
→ P186 (material used)
→ P195 (collection)
→ P2043/P2049/2048 (length, width, height)
→ P6568 (inscription mentions)
→ P5816 (state of conservation)
→ P18 (image)

→ P2888 (exact match)
→ P1382 (partially coincident with) → CIIC related to CISP
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https://github.com/ogi-ogham/ogham-wikidata

https://www.wikidata.org/wiki/Q72617071

https://w.wiki/32n9

https://github.com/ogi-ogham/ogham-wikidata
https://www.wikidata.org/wiki/Q72617071
https://w.wiki/32n9
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https://www.wikidata.org/wiki/Q72617071

Ken Vermette, CC BY-SA 2.0,
via Wikimedia Commons

https://www.wikidata.org/wiki/Q72617071
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CIIC

CISPOgham3D

The Ogham Network using Wikidata as LOD hub
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Links to other Ogham Stones

→ P2888 (exact match)

→ P1382 (partially coincident with)

link to external resource at ogham.link

mapping to other Stones in other 
numbering systems (CIIC ⇔ CISP ⇔

Ogham3D) inside Wikidata
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CIIC 81 @ Stone Corridor University College Cork, No. 4
https://www.wikidata.org/wiki/Q69385424

https://www.wikidata.org/wiki/Q69385424
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CIIC 81 @ Stone Corridor University College Cork, No. 4
https://www.wikidata.org/wiki/Q69385424

https://www.wikidata.org/wiki/Q69385424
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CIIC 81 @ Stone Corridor University College Cork, No. 4
https://www.wikidata.org/wiki/Q69385424

https://www.wikidata.org/wiki/Q69385424
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CIIC 81 @ Stone Corridor University College Cork, No. 4
https://www.wikidata.org/wiki/Q69385424

https://www.wikidata.org/wiki/Q69385424
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Wikidata View
https://w.wiki/HRe

http://ogham.link

Florian Thiery, CC BY 4.0,
via Wikimedia Commons

https://w.wiki/HRe
http://ogham.link
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Geospatial and Statistical Analysis

CC BY 4.0, Sophie C. Schmidt, see: https://github.com/ogi-
ogham/oghamaps

Sophie C. Schmidt, CC BY 4.0,
via Wikimedia Commons

https://github.com/ogi-ogham/oghamaps
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Geospatial and Statistical Analysis

Florian Thiery, CC BY 4.0,
via Wikimedia Commons
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Visualisation of connections between distributed
Ogham sources and different numbering systems.

73

http://ref.ogham.link/?node=osullivan_1996:908https://github.com/FellowsFreiesWissen/Ogham
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CIIC 215

74
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CIIC 216

75
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CIIC 217

76
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CIIC 218

77
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Implemented with JavaScipt and vis.js.

78

http://ref.ogham.link/?node=osullivan_1996:908https://github.com/FellowsFreiesWissen/Ogham
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Visualisation of connections on an interactive map to
show the distribution and different information on findspots.

79

http://lookup.ogham.linkhttps://github.com/ogi-ogham/ogham-lookup
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Distribution of CIIC 12.

80
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Distribution of CIIC 187.

81
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Implemented with JavaScipt and Leaflet.

82

http://lookup.ogham.linkhttps://github.com/ogi-ogham/ogham-lookup
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These little Minions help to create a better 
understanding of semantic modelling and Linked 

Open Data. Check them out!
83
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SPARQLing Unicorn QGIS Plugin
The first LOD / SPARQL integration in GIS Software
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Community

The SPARQL Unicorn
was born at...
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Die meisten LOD-Tools 
erfordern Kenntnisse in 

SPARQL... Abfragen 
können sehr komplex 

werden!
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Wie kann ich Forscher*innen 
ohne SPARQL-Kenntnisse bei 
der Nutzung von community-
driven data aus dem Semantic 

Web helfen?
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SPARQL Unicorn idea and principles
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Es gibt einen Mangel an FLOSS 
GIS Tools für LOD und 

Archäologie. Das SPARQLing 
Unicorn QGIS Plugin adressiert 
das Problem der mangelnden 

Verfügbarkeit von Tools für 
Semantic Web Geodaten.
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The SPARQLing Unicorn QGIS Plugin
- a Linked Data Access Point for QGIS

QGIS GitHub



SCDH Semantic Web Workshop 2021 | 26th November 2021 | Florian Thiery @fthierygeo
91

The SPARQL Unicorn allows 
the execution of Linked Data 
queries in (Geo)SPARQL to 

selected triplestores and geo-
enabled SPARQL endpoints 

and thus prepares the results 
of the queries in QGIS for the 

geocommunity.
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The plugin currently offers 
three functions: (a) simplified 
querying of Semantic Web 

data sources (b) enrichment of 
geodata and (c) transformation 

of QGIS vector layers to RDF 
data.
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Function A
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Function A allows assisted 
querying of several 

archaeological related 
triplestores e.g. Wikidata, 

Nomisma, Kerameikos, 
Pleiades and Roman Open 
Data. For assisting the user, 
example queries, a concept 

search and templates are 
given.
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example: Nomisma (mints)
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example: Pleiades (ports in the Roman period)
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example: Roman Open Data (places)
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For example: You could query 
the Wikidata triple store for 
prehistoric art sites or the 

Squirrel triple store for military 
camps of the limes. The results 

are saved as a QGIS vector 
layer.
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example: Wikidata caves with prehistoric art
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example: Limes military camps
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Function B
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Function B allows the 
enrichment of a given 

geodataset using Semantic 
Web resources from the 
Linked Open Data Cloud, 

especially Wikidata (e.g. the 
elevation level of towns along 
the Roman Limes). Geospatial 

data is always seen in a 
context of usage which usually 
requires additional data from 
different knowledge domains. 

Semantically interpreted 
Linked Data may represent 

such a resource for data 
enrichment.
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Enrichment query
using the SPARQLing 

Unicorn
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enrichment dialogue
using the SPARQLing Unicorn
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enrichment result
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Function C
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Function C converts 
geospatial information e.g. 
from GeoJSON into RDF, so 

that this information might be 
represented for the purpose of 

publishing archaeological 
geodata as Linked Data.
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Semantic Uplift using the
SPARQLing Unicorn
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Semantic Uplift
transformation process
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Semantic Uplift result of a limes part

http://lod.squirrel.link/data/limes/limes_7

http://lod.squirrel.link/data/limes/limes_7
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Thx!
Any questions?
Twitter: @fthierygeo

0000-0002-3246-3531

WD: Q66606154

http://fthiery.de

RGZM, Mainz, Germany Q109744747

http://fthiery.de

