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1. Historiaa 2003-2023:
FinnONTO:sta Sampo-sarjaan
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Web of (Linked) Data
GGG
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Web for People Megatrend: Semantic Web



Development of Semantic Web
and Reactions in Finland



Building a national ontology infrastructure
FinnONTO 2003-2012

Name Ontology domain Underlying thesaurus Size Maintaining Organization
1 YSO General domain General Finnish Thesaurus, YSA, Allärs 23700 National Library, Åbo Academy
2 MUSO Music Thesaurus of Music, MUSA/CILLA 1000 National Library
3 MAO Museum domain Thesaurus of Museum Domain, MASA 6800 National Board of Antiquities
4 AFO Agriculture, foresty Agriforest Thesaurus 5500 Viikki Science Library

5
TAO Applied arts Thesaurus of Applied Arts 2600 University of Eastern Finland and

Library of Aalto University

6
VALO Photography Thesaurus of Photography Literature, 

Thesaurus of Photography Technology
1900 Finnish Museum of Photography

7 MERO Seafaring, shipping Thesaurus of Seafaring 1400 Finnish Transport Agency
8 KAUNO Literature subjects Thesaurus of Literature, Bella 4900 Finnish Public Libraries, Kirjastot.fi
9 JUHO Public government Thesaurus of Finnish Government, VNAS 6400 Ministry of Finance

10 TERO Health promotion YSA, TESA, MeSH, Stameta 22000 Various organizations
11 KITO Literature research Thesaurus of Literature Research 900 Finnish Literature Society
12 KULO Culture research Thesaurus for Folk Culture Studies 1600 Finnish Literature Society
13 KTO Linguistics Thesaurus of Linguistics 1000 Research Institute for the Languages in
14 PUHO Defense Thesaurus of Defence Administration 2000 Finnish Defence Forces
15 POIO Points of interest TGN, Geonames, LDG, SUO 4600 Various organizations

TOTAL 86300
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Case: Holistic Collaborative Finnish 
Ontology KOKO

YSO

AFO
MAO

TAO

VALO

KOKO ...
...

Your ontology?

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

[Hyvönen et al., ESWC 2009]

Leikkaavat 
ontologiat

Yhteisten ekvivalenttien 
käsitteiden määrä

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

Intersecting
ontologies

Number of
equivalent concepts
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KOKO ontologies and ONKI service deployed 
January 2014 by the National Library as Finto
Permanent free national service funded my Finnish ministries

2019: 32 million API calls
2020: 2,1 million page visits
2020: 12% increase in use
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[Suominen et al., ESWC, 2014]

http://finto.fi/


Building a Linked Open Data Infrastructure
Linked Data Finland 2012-2014

https://ldf.fi

https://ldf.fi/


Key Idea and Goal is Very Simple:
Provide Linked Open Data Infra & Services for Applications

BookSampo LD

CultureSampo LD

API
API

YOUR NEXT
APPLICATION

API

LDF.fi
Service



First Deployments by Libraries
• 2011 BookSampo deployed by Public Libraries 

• Kirjasampo.fi
• 1.6 million annual users today

• 2014 ONKI ontology services deployed by National Library
• Finto.fi 
• Tens of millions of annual API calls

• => 20+ Sampo Series of data services and semantic portals 



Sampo = Mythical artifact of the Finnish Epic Kalevala that gives to its owner riches and good fortune. A metaphore of amazing ancient technology. 
Links to all Sampos: https://seco.cs.aalto.fi/applications/sampo/

A. Gallen-Kallela: Defense of 
Sampo, 1896, Turku Art Museum, 

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) [1.6 million users in 2022] 
5. WW1LOD – World War I Linked Open Data (2014)
6. WarSampo – Finnish World War 2 on the Semantic Web (2015-19) [1 100 000 users]
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) [381 000 users]
10. NameSampo – Linked Data Workbench for Toponomastic Research (2019) [55 000 users]
11. WarVictimSampo 1914-1922 – National War History [80 000 users]
12. Mapping Manuscript Migrations (MMM) – medieval manuscripts (2020) [9100 users]
13. AcademySampo – Finnish Academic People 1640 – 1899 (2021) [26 000 users]
14. FindSampo – Archaeological Finds on the Semantic Web (2021) [7 000 users]
15. WarMemoirSampo – Memoirs of Finnish WW2 veterans (2021) [3 800 users]
16. LetterSampo – Early Modern Letters on the Semantic Web (2022)
17. LawSampo – Finnish Legislation and Case Law on the Semantic Web (2023)
18. ParliamentSampo – Parliament of Finland on the Semantic Web (2023)
19. BookSampo 2.0, OperaSampo, ConfermentSampo, CoinSampo, ArtSampo, … (2023-)

Sampo Series of LOD Services & Portals
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https://seco.cs.aalto.fi/applications/sampo/


Linked Open Data Infrastructure for 
Cultural Heritage FAIR Data: FIN-CLARIAH 

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 tools
Sampo-UI, …

Shared 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


Eero Hyvönen: How to Create a National Cross-domain Ontology and Linked Data Infrastructure and Use It on the Semantic Web. 
Semantic Web - Interoperability, Usability, Applicability, IOS Press, 2023. Forth-coming. pdf

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


”Intellectuals solve problems 
- geniuses prevent them”

Albert Einstein

Why infrastructure?

Eero Hyvönen: Preventing Interoperability Problems Instead of Solving Them. 
Semantic Web Journal, vol. 1, no. 1-2, pp. 33-37, 2010.

https://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=SX6tp-_4uO-yzM&tbnid=KJ0X_PVNReiOxM:&ved=0CAcQjRw&url=https://plus.google.com/+AboutAlbertEinstein&ei=gqkVVOKPKYvhywOHmYDQDg&bvm=bv.75097201,d.bGQ&psig=AFQjCNGrfVGofT7PMfaXQjNpLZ0LFuxSqg&ust=1410792188884092
http://www.semantic-web-journal.net/content/preventing-interoperability-problems-instead-solving-them


2. Sampo-malli: 
datapalvelut ja semanttiset portaalit



Sampo Model Principles

Eero Hyvönen: Digital Humanities on the Semantic Web: Sampo Model and Portal Series. 
Semantic Web – Interoperability, Usability, Applicability, vol. 14, no. 4, pp. 729-744, 2023.

[Hyvönen, Semantic Web, 2023]
[Ikkala et al., Semantic Web, 2022]

Principles for creating 
LOD services

Principles for creating 
portal interfaces

How to create a
KG & data service  

How to create  a
KG –based portal UI

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


Sampo Portals & Applications

Digital Humanities Research Tools

Using Sampo Model for Cultural Heritage Data
by 1) human users and 2) machines

Linked Data Finland Service:
https://ldf.fi

Sampo LOD Service

https://ldf,fi/


https://analyysi.kirjasampo.fi

https://analyysi.ldf.fi/


Miksi Kirjasampo 2.0?
• Täydentää Kirjasampo.fi:n käyttöliittymää Sampo-mallilla

• Semanttinen fasettihaku
• Semanttinen selailu
• Data-analyyttiset työkalut

• Julkaisee Kirjasammon linkitetyn datan palvelun tutkimuskäytöön
• Suomen Akatemian digitaalisten ihmistieteiden FIN-CLARIAH-ohjelmassa
• Suomalaisen kirjallisuuden data-lähtöinen tutkimus

• Sampo-mallin ja Sampo-UI-järjestelmän edelleen kehittäminen
• Uusia data-analyyttisiä kompotentteja
• Opetusaineistot sampojen takojille

• Datan laadun validointi



Video: Semantic Web and AI for 
Digital Humanities
https://vimeo.com/470313703

Tuottanut Suomen Akatemia

https://vimeo.com/470313703







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)



We Have Created Sampos to prove
that Leonardo Da Vinci was right!



”Sampo Series” Demonstrates a Paradigm Shift: 
4 Generations of Publishing Data for Humanities

1. Printed Texts
2. Online Systems for Searching and Exploring
3. Publishing Content as Linked Data with Tools for DH
4. Automatic Knowledge Discovery and Artificial Intelligence

Eero Hyvönen: Using the Semantic Web in Digital Humanities: 
Shift from Data Publishing to Data-analysis and Serendipitous Knowledge Discovery. 
Semantic Web, vol. 11, no. 1, pp. 187-193, 2020.

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


Kirjasampo 3.0?
• Suosittelujärjestelmän kehittäminen
• Datan rikastaminen muilla sammoilla, Wikipedialla jne.
• Knowledge discovery ja tekoäly

• Kiinnostavien ilmiöiden automaattinen tunnistaminen
• Tutkimusongelmien ratkaisemisen tukeminen, explainable AI

• Linkitys Helmet- ym. kirjastojärjestelmiin
• Kun löytyy kiinnostava teos



Tutkimuksen kotisivu:
https://seco.cs.aalto.fi/applications/kirjasampo/

Kiitos yhteistyöstä!

https://seco.cs.aalto.fi/projects/oopperasampo/
https://seco.cs.aalto.fi/applications/kirjasampo/


Päivän ohjelma
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