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Background



Digital Humanities Research

• Digital Humanities = Computer Science + Humanities

• Major Goals
– Computer Science Tools for Humanities Research

• Modelling
• Analyzing
• Discovering

– Applications for the Public
• E.g. Cultural Heritage portals



Web of Pages
WWW

Web of Data
GGG

(Giant Global Graph)

Semantic Web and Linked Data Reserch



How to Publish Linked (Open) Data?
5-star Linked Data Model

http://5stardata.info/
(Tim Berners-Lee)

http://5stardata.info/
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Linked Data Finland
http://ldf.fi

http://www-ldf.fi/


World War I on the Semantic Web

• Aalto/SeCo with University of Colorado Boulder

• http://www.seco.tkk.fi/projects/history

http://www.seco.tkk.fi/projects/history
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Vision



• Create a National Open Shared WW2 Data Repository
– For historians to use the data in research
– For the public to understand and know Finnish history
– To promote peace and Finnish identity as a nation

• Demonstrate Applications of the Data
– To support Digital Humanities research
– Cultural Heritage publication for citizens
– To support colloborative Citizen Science

• Develop Semantic Web Technology
– Data Production and Publication

• Annotation, enriching, linking, validation, publications

– Data analysis, visualization, and knowlege discovery

Goals



”We learn from history, that 
we learn nothing from history”

Georg Wilhelm Friedrich Hegel

?



Preventing Interoperability Problems
in Advance by Collaboration

• Sharing Ontologies

• Sharing Metadata Schemas

• Sharing Linked Open Data

[Hyvönen et al., ICSC 2007, ESWC 2009, SW Journal 2010]



”Intellectuals solve problems 
- geniuses prevent them”

Albert Einstein

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
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
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Mission



Strategic Steps

1. Collaboration network. Create a consortium of 
organizations and individuals interested in publishing and 
using Finnish WW2 data

2. Project and Funding. Get funding for doing the needed
research and development

3. Prototype. Test the idea by creating a Living Laboratory
prototype for the data publishing system & applications

4. Sustainable ecosystem. Establish a colloborative
ecosystem for developing and maintaining the data service
and its applications
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Realization



1. Collaboration Network

• Project Coordination Group

• Other Collaborators
– Finnish Association of Military History, National Land Survey,  National 

Defense University, Napafilms Oy, Lapin maakuntamuseo, individual
persons

• Future plans
– Extending collaborations to citizen scientists?

Yritys / organisaatio Jäsen
Kansallisarkisto Tomi Ahoranta
Puolustusvoimien Kuvakeskus Pasi Leskinen
Sotamuseo Johanna Palokangas
Yleisradio Oy Pia Virtanen
Suomalaisen Kirjallisuuden Seura SKS Lauri Harvilahti
Svenska Litteratursällskapet SLS Dennis Stolt
Opetus- ja kulttuuriministeriö Sami Niinimäki
Aalto-yliopisto Eero Hyvönen



2. Project and Funding

• 2013-2014 Concept Development in Aalto
– Discussions with Collaborting Organizations

• 2014 Work Started with National Archive
– Published War Casualty Databases as Linked Open Data

• 2015 Part of Linked Open Data Science –project
– Funded by Ministry of Education and Culture
– Part of Open Science and Research 2014-2017 Programme
– A case study in Linked Open Data Science –project of Aalto

• 2015 Part of Centenary of Finland’s Independence 2017



WarSampo Research Team at Aalto University, 
Semantic Computing Research Group (SeCo)

• Eero Hyvönen (leader) 

• Jouni Tuominen

• Eetu Mäkelä

• Erkki Heino

• Esko Ikkala

• Mikko Koho

• Petri Leskinen

• Minna Tamper



3. Prototype: two components

Data service for Linked Open Data 
http://ldf.fi

Applications based on the service
http://sotasampo.fi

http://ldf.fi/
http://sotasampo.fi/


Data Service
http://www.ldf.fi/dataset/warsa

http://www.ldf.fi/dataset/warsa


Semantic Portal
http://sotasampo.fi

• Six perpectives to the same data

• Only SPARQL API is used to access data

http://sotasampo.fi/


Linked Open Datasets in Sotasampo
(Nov 22, 2015)

Aineisto (25.11.2015) Määrä Datan lähteet ja tekijänoikeus Lisenssi linkitettyyn dataan
TK-kuvat ja videot 160 000 Puolustusvoimat & Aalto/SeCo CC BY 4.0
Menehtyneet 39-45 95 000 Kansallisarkisto & Aalto/SeCo CC BY 4.0
Organisaatiokortisto 500 Kansallisarkisto & Aalto/SeCo CC BY 4.0
Sotapäiväkirjat 26 500 Kansallisarkisto & Aalto/SeCo CC BY 4.0
Senaatin kartat 430 Kansallisarkisto & Aalto/SeCo CC BY 4.0
Kansa taisteli -lehtien 
artikkelit 1957-1986 

3 360 Metadata: Timo Hakala & Aalto/SeCo. Artikkelit © Suomen 
Sotahistoriallinen Seura ja Bonnier, http://sshs.fi.

CC BY 4.0 (metadata)

Paikannimirekisteri 800 000 Maanmittauslaitos (MML) & Aalto/SeCo CC BY 4.0
Karjalan topograf. kartat 46 MML & Aalto/SeCo Ei-kaupallisiin tarkoituksiin
Karjalan paikat geokood. 35 000 Jyrki Tiittanen & Aalto/SeCo CC BY 4.0
Sotien tapahtumat 11 275 Aalto/SeCo. Lähteet: Talvi- ja jatkosodan pikkujättiläiset,  

organisaatiokortisto ym.
CC BY 4.0

Henkilöt (Menehtyneet 39-
45 datan lisäksi)

1 050 Aalto/SeCo. Lähteet: Talvisodan historia, sotapäiväkirjat,  
organisaatiokortisto, Suomen Rintamamiehet 1939-1945, 
Maanpuolustuskorkeakoulu/Ohto Manninen, Wikipedia ym.

CC BY 4.0

Biografiat 6 300 Suomalaisen Kirjallisuuden Seura / Kansallisbiografia & 
Aalto/Seco

CC BY 4.0 

Joukko-osastot 3 180 Aalto/SeCo. Talvisodan historia, Talvisodan sotapäiväkirjat, 
organsaatiokortisto

CC BY 4.0

1 142 641



Technological Basis

• Key goals/ideas of the design
– Enriching each others’ data by data linking
– Reusing the shared data in applications
– Intelligent applications based on semantic computing

• Data Service
– Linked Data publishing principles

• Ontologies as ”semantic glue” (actors, places, events, times,…)
• Event-based metadata harmonization (CIDOC CRM)
• Linked Open Data (RDF, OWL)

• Sotasampo.fi applications
– Rich Internet Application (RIA) principles (HTML5, Javascript, …)
– Only dataservice on the server side
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Summary



Open your data so that
it links with the others’ data!

• 1. Everybody’s data is enriched for ”free”

• 2. Redundant work is minimized by collaboration

• 3. Work can be shared in better ways

• 4. Data can be reused in different applications
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Use Shared Infrastructure to 
Prevent Data Linking Problems!



28

Thanks! 
More info and publications on the web: 
http://www.seco.tkk.fi/projects/sotasampo

Applications: http:// sotasampo.fi/
Data service: http://ldf.fi/

http://www.seco.tkk.fi/projects/sotasampo
http://www.seco.tkk.fi/
http://www.sotasampo.fi/
http://ldf.fi/


Ohjelma
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