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Outline

• Vision
– WW2 on the Semantic Web

• Realization
– Infrastructure: WarSampo LOD data service
– Applications: WarSampo semantic portal
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Vision



What is the Most Devastating
Catastrophe in Human History?



WW2



How Much Data is Available
about WW2 as Linked Open Data?



~
(at least in 2015)



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

Georg Wilhelm Friedrich Hegel

?



WarSampo tries to prove that
Hegel was wrong!

The more we know about the price of the war
the less there will be wars



• Create a shared LOD Infrastructure of WW2
– For historians to use in research
– For the public to understand and know Finnish history
– To promote peace and Finnish identity as a nation

• Create Applications of the LOD Service
– 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, LD publishing

– Data analysis, visualization, and knowlege discovery

Goals of WarSampo



Realization



LODStats 2018 (http://stats.lod2.eu/): 
10 000 datasets,150 billion triples

Web of Data: Linked Open Data Cloud
Human Knowledge on the Semantic Web

Wikipedia

Your data



Big Boys Have Entered the Game: Knowledge Graphs
http://schema.org

• Google Knowledge Graph

• Microsoft Satori 

• IBM Watson

• eBay Products

• Facebook Graph

• …

http://schema.org/


Challenges:
Content Complexity & Production



Problem 1: Cultural Content Compexity
- Heterogenous and Interlinked

Encyclopedia

Artifacts Maps

Videos

Buildings

Fine arts
Biographies

Narratives Literature

Cultural sites

Music
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Problem 2: Cultural Content Production System
- Distributed and Independent

Museums

Libraries

Archieves

Land survey

Linked Data

Web 2.0 sites

Media

Citizens



Solution:
Linked (Open) Data



Ontology 
Infrastructure

”Sampo” Model for Semantic CH Portals

Semantic
Metadata

Content
Providers

Land survey Museums

Archieves

Linked Data
Citizens

Libraries

Web 2.0 sites

Media
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‹#›

 

”Intellectuals solve problems 
- geniuses prevent them”

Albert Einstein

Why infrastructure?
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Machines & Developers View: SPARQL
Useful for Digital Humanities Researhers, too!

Client Side
(Browser)

Server Side
http:ldf.fi 

Linked Data Finland Service
WWW Standard Model

Application 1

Application 2

Application N

SPARQL End Point



Cultural Heritage ”sampos” on the Semantic Web
– CultureSampo – Finnish Culture on the Semantic Web (2008)

– TravelSampo - Mobile Contextualized Services of Cultural Tourism (2011)

– BookSampo – Finnish Fiction Literature on the Semantic Web (2011) [2 million users in 2018] 

– WarSampo – Finnish WW2 on the Semantic Web (2015) [230 000 users in 2018]
» + War Cemeteries application [2017]
» + War Prisoners application [to be published 29.11.2019]  

– BiographySampo - Finnish Biographies on the Semantic Web (2018) [15 000 users]

– NameSampo – Linked Data Workbench for Toponomastic Research (2019) [30 000 users]

– WarVictimSampo 1914-1922 – National War History [7 000 users first day]

– MMM – Manuscript Migration Mapper, with Oxford, Pennsylvania, IRHT (Paris), 23.11.2019
– FindSampo – Archaeology & Citizen Science of metal detectorists, with Finnish Heritage Agency (-2021)
– LawSampo – Finnish Legislation and Case Law, with Ministry of Justice of Finland (2020)
– AcademySampo – Historical Finnish Academic People in 1640–1899 (2020)
– ParliamentSampo – Parliament of Finland data, new project, Academy of Finland (2020-2022)

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

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


Sampo = Mythical artifact of the Finnish Epic Kalevala 
that gives to its owner riches and good fortune.
A metaphore of technology.

Defense of Sampo
A. Gallen-Kallela, 1896



In Principle a Piece of Cake but …



Local Content Creation



Global Content Aggregation



WarSampo: 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/


WARSAMPO
LINKED OPEN DATA SERVICE



LDF.fi: 7-star Linked Data Service Model
http://www.ldf.fi/dataset/warsa

More info: [Hyvönen et al., ESWC P&D, 2014]

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


WarSampo Datasets



Focus: Karelia 



Conceptual Data Model Core: 
Extending CIDOC CRM



WarSampo Infrastructure: Linked Open Data Cloud

[Koho et al., 2019]

14 million triples



Web of Data: Linked Open Data Cloud
Human Knowledge on the Semantic Web

Wikipedia

WarSampo



APPLICATIONS



Semantic Portal http://sotasampo.fi/en
8 Perspectives to War

More info: [Hyvönen et al., ESWC 2016; Koho et al., WHiSe 2016]

In-use since Nov 2015
130 000 users in 2017

1. Events 2. Persons 3. Army Units

4. Places 5. Deaths 6. Memoirs

7. Photos 8. Cemeteries

http://sotasampo.fi/en


https://vimeo.com/212249404

https://vimeo.com/212249404


Perspective 1: Events on Maps and Timeline



Perspective 2: Persons

Reassembling the war history on individual soldiers!



Perspective 3: Army Units



Perspective 4: Historical Places

All places with linked data

Search mapsSearch places



Zooming into Historical Maps and Events



After clicking on place ”Ristimäki”
related events (with links) can be found



Perspective 5: Linked Death

More info: [Koho et al., ESWC WhiSe 2016]

Death records of 95 000 soldiers



Using the Data in Digital Humanities

Analysing military unit data:
- Faceted search for filtering data
- Data analysis & visualizations

Casualties of the 33rd infantry regiment



Perspective 6: Memoirs of Soldiers

More info: [Mäkelä et al., DH 2016]

Four ontologies for linking named entities



Perspective 7:
160 000 authentic photographs



New Application Nov 22, 2017:
”Home pages” for 673 war cemeteries & 95 000 casualties







Challenge 1: Data Linking Based on Text

Sissipataljoona 2. hiihtoammuntakilpailusta: Tässä ottaa kilpailun
voittaja kersantti Leskinen komeasti mäen. Hän hiihti parhaan ajan
ja ampui täydet pisteet. Eikä ihmekään sillä hän on siviilissä
Pohjois-Savon Nuorten mestari. (07.02.1942)



Context Needed for Disambiguation

• Naiive linking not feasible
– E.g. photo captions -> persons

• Naive string match 1 932 036 links to 53 848 resources
• Context data used 27 420 links to 16 033 resources

• Contextual data used for disambiguating people
– Name
– Ranks and promotion dates
– Time of death
– Match length

• E.g. “eversti P. Talvela” vs. “P. Talvela”

– Military decorations (mainly the Mannerheim Cross)
– Military unit



Disambiguating Person Names

1. “Kersantti Leskinen” yields 3 possible matches

2. None of them dead before the date of the photograph

3. Reino Leskinen, however, served in “Sissipataljoona 2”.

4. Seems likely that Reino Leskinen is the person in the photo

5. He happened to die on the very same day
1. Although the date of the photograph might be incorrect

Data is not complete: casualties and well-known military persons are known but ordinary soldier 
who survived are not (at least for now)



• A test with links from 50 photos

• Places
– Precision: 76%
– Recall: 85%

• Persons
– Precision: 76%
– Recall: 76%



Challenge 2: Dynamic Army Unit Ontologies

• Synonymy and ambiguity of unit names in different wars
– Winter War 1939-1940
– Continuation War 1941-1944
– Lapland War 1944-1945

• Units were created, merged, and changed during each war

• Unit names were changed in order to confuse the enemy!



Conclusions: Linked Data Makes a Difference

• End-user’s perspective
– Global view to heterogeneous, distributed contents
– Automatic content aggregation
– Semantic search & browsing
– Recommendation links
– Intelligent services (knowledge discovery, personalization, 

visualization, …)

• Publisher’s perspective
– Distributed content creation
– Enriching each other’s contents
– Automated link maintenance
– Shared content publication channel 
– Reusing aggregated content in other applications



• War history is a very promising domain for Linked Data

• WarSampo aims at creating LOD infra for WW2
– For creating applications
– For Digital Humanities research



But the Lunch is not Free

• More collaboration is needed -> complicates work

• Integration of semantic portals with legacy systems

• Manual annotations are costly and may not scale up

• Automatic annotation and linking lowers data quality

Source criticism and understanding limitations of data!



Thanks! 
More info and publications on the web:
http://seco.cs.aalto.fi/projects/sotasampo/en/

http://seco.cs.aalto.fi/projects/sotasampo/en/
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