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1.Vision
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We Aim at a Paradigm Change: 
4 Generations of Publishing Data for Humanities

1. Texts (Engravings, Hand-written, and Printed)
2. Online Systems for Searching and Exploring
3. Publishing Content as Linked Data with Tools for DH
4. Automatic Knowledge Discovery and Artificial Intelligence

E. Hyvönen, : Using the Semantic Web in Digital Humanities: Shift from Data Publishing to Data-analysis and Serendipitous Knowledge 
Semantic Web Journal, 1 (11), 2020 pdf

Our Focus

https://seco.cs.aalto.fi/publications/2020/hyvonen-swj10-2019.pdf


Problem of genenerations 1 and 2:
Content is available as texts for humans to 

read but not as data for computers!

DATA



Our Approach:
Publishing and Using Cultural Heritage 
Linked Open Data in Digital Humanities

E. Hyvönen: Publishing and Using  Cultural Heritage Linked Data on the Semantic Web, Morgan & Claypool, Palo Alto, CA, 2012. link

https://www.morganclaypool.com/doi/abs/10.2200/S00452ED1V01Y201210WBE003


Why Linked Open Data?

● Enriching everybody’s  data collaboratively 
from separate silos

– Everybody wins by collaboration!

● Creating Findable, Accessible, Interoperable, 
Re-usable data
– The value of data increases!

● Creating more intelligent applications for the 
public, curators, and researchers

– The machine “understands” linked data!

https://www.go-fair.org/fair-principles/

https://www.go-fair.org/fair-principles/


“Learn how to see. Realize that everything connects to everything else.”
Leonardo da Vinci (1452-1519)



3. From Vision to Reality
How to Build a National Linked Open Data 

Infrastructure for Digital Humanities and to Use in on 
the Semantic Web



Elements of a National Semantic Data Infrastructure for 
Open Cultural Heritage FAIR Data

Linked Open Data 
Infrastructure for 
Finnish CH Cloud

Ontologies
Ontology services

Finto.fi

Datasets
Data services

LDF.fi

Applications
Sampo-systems, Finna, Europeana, ARIADNEplus, TimeMachine…

Standards
Best practices

W3C, …

Software toolsShared data models
DC, CIDOC-CRM, …

Human
Infrastructure

Eero Hyvönen: How to Create a National Cross-domain Ontology and Linked Data Infrastructure and Use It on the Semantic Web. 2022. Submitted for review.

https://seco.cs.aalto.fi/publications/2022/hyvonen-infra-2022.pdf
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Human Infrastructure



Human Infrastructure Support

● Open Learning Materials
– “Linked Data Technologies for Cultural Heritage and Digital Humanities: 

Introducing the Semantic Web in Video Lectures”
» 23 learning videos on LOD technology and CH applications for DH people
» https://seco.cs.aalto.fi/teaching/sw-introduction/index.html

– Used at University of Helsinki DH course, Aalto University Semantic Web 
course, possibly at Digital Humanities  at Oxford Summer School 2023, …

https://seco.cs.aalto.fi/teaching/sw-introduction/index.html


https://seco.cs.aalto.fi/teaching/sw-
introduction/index.html

https://seco.cs.aalto.fi/teaching/sw-introduction/index.html


Ontology Infrastructure



National Linked Ontology Cloud: 
Holistic Collaborative Finnish Ontology KOKO

YSO

AFO
MAO

TAO

VALO

KOKO ...
...

Your ontology?

Aligning ontologies:
General upper ontology YSO
+ domain-specific ontologies

Eero Hyvönen, Kim Viljanen, Jouni Tuominen and Katri Seppälä:
Building a National Semantic Web Ontology and Ontology Service Infrastructure - The FinnONTO Approach. Proc. of ESWC 2008, Springer, 2008. bib pdf

Leikkaavat 
ontologiat

Yhteisten ekvivalenttien 
käsitteiden määrä

YSO + TAO 1990
YSO + MAO 2330
YSO + VALO 950
MAO + TAO 1190  

Intersecting
ontologies

Number of
equivalent concepts

https://seco.cs.aalto.fi/publications/2008/hyvonen-et-al-building-2008.pdf
https://seco.cs.aalto.fi/publications/2008/hyvonen-et-al-building-2008.bib
https://seco.cs.aalto.fi/publications/2008/hyvonen-et-al-building-2008.pdf


Ontology Service Infrastructure Deployed

 Based on FinnONTO Research Initiative 2003-2012
 Ontology services developed: ONKI.fi & light.onki.fi

– Many external users, e.g. memory institutions
 -> National open ontology service Finto.fi by the National Library in 2014

https://onki.fi/
http://light.onki.fi/


Linked Open Data Service Infrastructure:
Linked Data Finland LDF.fi



Linked Data Finland
”7-star” model and LDF.fi data hotel
Goals: enhance re-usability and data quality

Burj Al Arab

19

http://ldf.fi/
http://en.wikipedia.org/wiki/File:Burj_Al_Arab,_Dubai,_by_Joi_Ito_Dec2007.jpg


Application Infrastructure: 
Sampo Model, LOD Services & Portals



Cultural Heritage  ”Sampos” in use on the Semantic Web 2004-

1. MuseumFinland – Finnish Museums on the Semantic Web (2004) [39 000 users]
2. CultureSampo – Finnish Culture on the Semantic Web (2008) [107 000 users]
3. TravelSampo - Mobile Contextualized Services of Cultural Tourism (2011)
4. BookSampo – Finnish Fiction Literature on the Semantic Web (2011) [2 million annual users today] 
5. WW1LOD – World War I Linked Open Data (2014)
6. WarSampo – Finnish World War 2 on the Semantic Web (2015-19) [1 million users by now]
7. Norssi Alumni on the Semantic Web – Historical person registry using LOD (2017)
8. U.S. Congress Prosopographer – U.S. Congress Legislators 1789-2018
9. BiographySampo - Finnish Biographies on the Semantic Web (2018-20) [50 000 users]
10. NameSampo – Linked Data Workbench for Toponomastic Research (2019) [37 000 users]
11. WarVictimSampo 1914-1922 – National War History [29 000 users]
12. Mapping Manuscript Migrations (MMM) – medieval and Renaissance manuscripts (2020) [9 100 users]
13. AcademySampo – Finnish Academic People 1640 – 1899 (2021) [8 200 users]
14. FindSampo – Archaeological Finds on the Semantic Web (2021) [3 100 users]
15. WarMemoirSampo – WW2 Veteran Stories  (2021)

16. LetterSampo – Historical Letters on the Semantic Web (2022)

17. CoinSampo, LawSampo, ParliamentSampo, … (2023) 

https://seco.cs.aalto.fi/applications/sampo/

Defense of Sampo, Ateneum, 
A. Gallen-Kallela, 1896

E Hyvönen: Digital Humanities on the Semantic Web: Sampo Model and Portal Series. 
Semantic Web Journal, 2022. pdf

https://seco.cs.aalto.fi/applications/sampo/
https://seco.cs.aalto.fi/publications/2021/hyvonen-sampo-model-2021.pdf
https://seco.cs.aalto.fi/publications/2021/hyvonen-sampo-model-2021.pdf


New Use Cases & “Sampos” Underway/Planned  in 2022

“Operasampo”

“BookSampo Revisited 2022”

National Audiovisual Institute



Tooling Infrastructure

Sampo-UI
Knowledge Extraction Tools



Dissemination of Results



Dissemination Presentations in 2022 in Conferences, 
Keynotes, EU Commission Work

● 26 presentations, 47 publications in 2022
● Keynotes 

– TEXT2KG 2022, 30.5., Hersonissos, Greece
– MODELSEN 2022, 7.8.2022, Berlin, Germany
– HOUSE Final Conference, 8.9.2022, Muenster, Germany
– SKILLNET 2022 Conference, 17.11.2022, Utrecht, Netherlands
– ANRDM 2022 Conference, 26.11.2022, Seoul, South Korea, 

● Participation in the EU Commission Expert Group ECCCH
– Pere Brunet, Livio de Luca, Eero Hyvönen, Adeline Joffres, Peter 

Plassmayer, Martijn Pronk, Roberto Scopigno and Gabor Sonkoly: Report 
on a European Collaborative Cloud for Cultura Heritage. Ex-ante 
Impact Assessment. European Commission, Directorate-general for 
Research and Innovation, March, 2022. 108 p. link

– 110 MEUR EU research programme? Call is open

https://seco.cs.aalto.fi/publications/2022/brunet-et-al-report-2022.pdf
https://data.europa.eu/doi/10.2777/64014


Organizational Infrastructure: Exit Plan



Developing a Sustainable Solution for National Linked Open Data Services 
& Sampo Systems

● Challenge: Transition from research prototypes to legacy services of data owners

Nimi Julkaistu Käyttäjiä Koko Datan pääomistajat
1 Kirjasampo 2011 2M vuosittain 4.4M Yleiset kirjastot
2 Sotasampo 2015 1M 14M Kansaliisarkisto, puolustusvoimat
3 Nimisampo 2019 40 000 26M Kotus, Maanmittauslaitos
4 Biografiasampo 2019 50 000 5.6M SKS
5 Sotasurmasampo 2019 30 000 10M Kansallisarkisto
6 Akatemiasampo 2021 9 000 6.6M HY:n arkisto, Kansallisarkisto
7 Sotamuistosampo 2021 3 000 Kansallisarkisto
8 Löytösampo 2021 4 000 1M Museovirasto
9 Lakisampo 2022? Oikeusministeriö

10 Parlamenttisampo 2022? Eduskunta



Exit Plan: Linked Open Data Center Linda?

● National service provided by Sampo data owners
– Data services : Linked Data Finland https://ldf.fi
– Applications: Sampo series of applications
– Development: Research projects with universities

● Model similar to deploying ontology services:
– ONKI.fi -> Finto.fi

● Needed resources
– Server infra: CSC – IT Centre for Science (Ministry of Education and Culture)
– Linked Data Finland – maintenance: 

● LDF.fi & Finto.fi are based on the same technology
– Sampo system maintenance 

» Data maintenance: data owners’ expertise is needed
● Discussions started with key stake holders

– National Archives, National Library, FHA, SKS, Kotus, …

https://ldf.fi/


More Information

● FIN-CLARIAH Linked Open Data Services
https://seco.cs.aalto.fi/projects/fin-clariah/

● Sampo Series of Linked Open Data Services and Portals
https://seco.cs.aalto.fi/applications/sampo/

● 500 Publications of SeCo Group online
https://seco.cs.aalto.fi/publications/

https://seco.cs.aalto.fi/projects/fin-clariah/
https://seco.cs.aalto.fi/applications/sampo/
https://seco.cs.aalto.fi/publications/
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