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Miten WWW tulee älykkääksi ja viisaaksi?

 Samalla tavalla kuin mekin koulussa!

 Tiedon avulla (”semanttinen” data)
Kerrotaan verkolle maailmasta oppilaan (verkon) ymmärtämällä tavalla!

– Web of Data: Ontologies, Linked Data,  Knowledge Graphs

 Älykyyden avulla (algoritmit)
Ohjelmoidaan oppilas (WWW) oppimaan ja ratkomaan ongelmia itse!
– Natural Language Understanding, Machine Learning, 

Knowledge Discovery, Artifical Intelligence, …



Mitä tarttis tehrä?

Image: Damian Navas



Applications!
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”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.
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Linked Open Data Finland:

Elements of a National Linked Data Infrastructure

Linked Open Data 
Infrastructure

Ontologies
Ontology services
ONKI.fi, Finto.fi, …

Datasets
Data services

LDF.fi, …

Applications
Sampo series, etc …

Web standards
Best practices

W3C, …

Software tools
Fuseki, SAMPO-UI, …

Data Models
DC, CIDOC-CRM, …

Human
Infrastructure



Semanttisen webin kehitysvaiheita Suomessa
Aalto-yliopistossa ja Helsingin yliopistossa

1989 2001 2010 2021

Focus:    Idea           Ontologies          Linked Data      Knowledge Graphs  AI Metaversum

2030

 

Linked Data Finland
SamposSemantic Web

Kick-off
in Finland

FIN-CLARIAH



Ontologiat: FinnONTO-infrastruktuuri

…

Museot
YSO

AFO MAOTAO
VALO

KOKO
...

...

Your ontology?

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

Kirjastot

Terveys

Biologia

Paikkatieto

Elinkeinoelämä



Antikvaria-ryhmä



Ontologiapalvelut: ONKI.fi (2008) -> finto.fi (2014)

Permanent free national service funded my Finnish ministries

2019: 32 million API calls
2020: 2,1 million page visits
2020: 12% increase in use

[Suominen et al., ESWC, 2014]

ONKI.fi finto.fi



Datasets & Data Services:
Linked Data Finland LDF.fi (2014) 

Client Side
(Browser)

Server Side
https://ldf.fi  

Linked Data Finland Service
WWW Standard Model

Application 1

Application 2

Application N

SPARQL End Point

Web services, portals

Tools for research



Sovellukset
Sammon taontaa semanttisessa webissä

Sampo-malli

Sampo-sarja 
- Linked Data -palvelut
- Semanttiset portaalit



Lesson Learned in Application Development:
This Technology Can Be Applied Virtually Everywhere!

 Cultural Heritage
 Archaeology
 Manuscripts
 Epistolary data
 Folklore
 Media
 Government
 Legislation
 Parliamentary Studies
 Science
 History
 Learning
 Industry
 Defence
 …



Applications: Cultural Heritage
”Sampos” 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 users in 2020] 

5. WW1LOD – World War I Linked Open Data (2014)

6. WarSampo – Finnish World War 2 on the Semantic Web (2015-19) [857 000 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) [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 ussers]

13. AcademySampo – Finnish Academic People 1640 – 1899 (2021) [8 200 ussers]

14. FindSampo – Archaeological Finds on the Semantic Web (2021) [3 100 ussers]

15. LetterSampo, LawSampo, ParliamentSampo, … to be publishied

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

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

Presenter
Presentation Notes
The Sampo portals have had millions of users. For example, BookSampo on fiction literature data, deployed by the Finnish Public Libraries, had 2 million users last year. WarSampo on the Second World War history, based on contents from the National Archives, Defense Forces, and other organizations, has had over 740 000 users. NameSampo, containing 2 million historical Finnish place records, BiographySampo with over 13 000 biographies of the Finnish Literature Society, and WarVictimSampo on Finnish Civil War data, have had tens of thousands of users each.Mapping Manuscript Migrations is a Trans-Atlantic system for aggregating and publishing data of over 200 000 Medieval and Renaissance manuscripts from the Bodleian Library of the University of Oxford, Schoenberg Institute at the University of Pennsylvania, and Institute for Research and History of Texts in Paris. 

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


video
Video “The Semantic Web and AI for Digital Humanities”: https://vimeo.com/470313703Suomen Akatemian tuottama video

https://vimeo.com/470313703


More Information – Questions?
https://seco.cs.aalto.fi/ 450 publications about the infras and their applications:

https://seco.cs.aalto.fi/publications/
Videos and applications:
https://seco.cs.aalto.fi/applications/sampo/

Presenter
Presentation Notes
More information, publications, and links to different Sampos  and infrastructure  services can be found on the homepages  of the Semantic Computing Research Group.

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