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Outline

e Vision
— WW2 on the Semantic Web

* Realization
— Infrastructure: WarSampo LOD data service
— Applications: WarSampo semantic portal
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What is the Most Devastating
Catastrophe in Human History?
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Description : World War Il map of Eurcope providing details about the most devastating war in the world.




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



(at least in 2015)






WarSampo tries to prove that
Hegel was wrong!

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



Goals of WarSampo

» 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



Realization
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Big Boys Have Entered the Game: Knowledge Graphs
http://schema.orqgq
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Challenges:
Content Complexity & Production

CHALLENGES ™



Problem 1: Cultural Content Compexity
- Heterogenous and Interlinked
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Problem 2: Cultural Content Production System
- Distributed and Independent
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Solution:
Linked (Open) Data
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”Sampo” Model for Semantic CH Portals
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Linked Data Finland

Living Laboratory Data Service for the Semantic Web

This site is the Living Laboratory of the Linked Data Finland research initiative, conducted by the Semantic
Computing Research Group at Aalto University in 1 with University of Helsinki and a large consortium
of Finnish public organizations and companies.

Home
[J [J [ ] broject Our goal is to make life easier for both publishers as well as consumers of structured data on the Web. We base
ln e at a ln a n e I ‘/ 1 c e ———  ourworkon the Linked Data paradigm and stack of standards, which combines an expressive, semantic data
Datasets model (RDF) with standardized access mechanisms (SPARQL and live HTTP URIs).
Bchemas 5-star Linked Data

WWW Standard Model

The baseline of our work is the 5-star Linked Data model, proposed originally by Tim Berners-Lee.

Make data available on the Web in whatever format.

Make data available as structured data (e.g., Excel instead of an image scan of a table).
Use non-proprietary formats (e.g., CSV instead of Excel format).

Use URIs to denote things, so that people can point at your data.

Pocumentation

Validation

Link your data to other data to provide context.
Ppplications
tt L4 l 7-star Linked Data Service
° ° Irour Data?

However, in our opinion, providing 5-star Linked Data is just the beginning. To actually make use of the datasets,
consumers need more support in getting to know and access them, as well as a better grasp of their quality and
provenance. To this end, we extend the model with two additional stars:




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/

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 ...
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WarSampo: two components

Data Service for Linked Open Data

http://Idf.fi

Linked Data Finland

Living Laboratory Data Service for the Semantic Web

This site is the Living Laboratory of the Linked Data Finland research initiative, conducted by the Semantic
Computing Research Group at Aalto University in collaboration with University of Helsinki and a large consortium

Patasets
Echemas
ervices
Policies
Pocumentation
Validation

Ppplications

[Your Data?

of Finnish public organizations and companies.

Our goal is to make life easier for both publishers as well as consumers of structured data on the Web. We base
our work on the Linked Data paradigm and stack of standards, which combines an expressive, semantic data
model (RDF) with standardized access mechanisms (SPARQL and live HTTP URIs).

5-star Linked Data

The baseline of our work is the 5-star Linked Data model, proposed originally by Tim Berners-Lee.

Make data available on the Web in whatever format.

Make data available as structured data (e.g., Excel instead of an image scan of a table).
Use non-proprietary formats (e.g., CSV instead of Excel format).

Use URIs to denote things, so that people can point at your data.

Link your data to other data to provide context

7-star Linked Data Service
However, in our opinion, providing 5-star Linked Data is just the beginning. To actually make use of the datasets,

consumers need more support in getting to know and access them, as well as a better grasp of their quality and
provenance. To this end, we extend the model with two additional stars:

Applications based on the service

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

Linked Data Finland

Living Laboratory Data Service for the Semantic Web

This site is the Living Laboratory of the Linked Data Finland research initiative, conducted by the Semantic
Computing Research Group at Aalto University in collaboration with University of Helsinki and a large consortium

Project

Datasets

Schemas

Services

Policies

Documentation

Validation

Applications

Your Data?

of Finnish public organizations and companies.

Our goal is to make life easier for both publishers as well as consumers of structured data on the Web. We base
our work on the Linked Data paradigm and stack of standards, which combines an expressive, semantic data
model (RDF) with standardized access mechanisms (SPARQL and live HTTP URIs).

5-star Linked Data
The baseline of our work is the 5-star Linked Data model, proposed originally by Tim Berners-Lee.

Make data available on the Web in whatever format.

Make data available as structured data (e.g., Excel instead of an image scan of a table).
Use non-proprietary formats (e.9., CSV instead of Excel format).

Use URIs to denote things, so that people can point at your data.

Link your data to other data to provide context.

7-star Linked Data Service

However, in our opinion, providing 5-star Linked Data is just the beginning. To actually make use of the datasets,
consumers need more support in getting to know and access them, as well as a better grasp of their quality and
provenance. To this end, we extend the model with two additional stars:

Provide your data with a schema and documentation so that people can understand and re-use
your data easily.

Validate your data and denote its provenance so that people can trust the quality of your data.

This added support should come with as little extra work as possible to the data publisher. Our hypothesis is that
a lot of this can be done automatically, basing on the Linked Data core. A data publisher needs only to provide
their data in the RDF format, and the LDF.fi portal will do the rest automatically. See the overview paper (in
ESWC 2014 Proceedings, Springer-\Verlag) for some more details about the underlying ideas.

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


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

WarSampo Datasets

# Name Providing organization Size
1 Casualties of WW2  National Archives 04,700 death records
2 War diaries National Archives 13,000 war diaries of troops
3 Photos & films Defence Forces 160,000 photos & films
4 Kansa Taisteli The Assoc. for Military 3,357 articles of
magazine articles History in Finland & Bonnier veteran soldiers
5  Karelian places Jyrki Tiittanen / National Land 32,400 places of
Survey the annexed Karelia
6  Karelian maps National Land Survey 47 wartime maps of Karelia
7 Senate atlas National Archives 404 historical maps of Finland
&  Municipalities National Archives 625 wartime municipalities
9 Organization cards ~ National Archives ca 500 army units & ca 300 persons &
642 battles
10 National Biography  Finnish Literature Society ca 500 biographies of wartime persons
11 Wartime events War history books 1,000 events
12 Persons War history books, Wikipedia 2,600 persons
13 Army units War history books 3,200 army units
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M. Koho et al. 7 WarSampo Knowledee Graph: Finland in WW2 ax Linked Open Data
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Figure 1. The CRM based WarSampo data model for representing military history as events.



WarSampo Infrastructure: Linked Open Data Cloud

14 million triples
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[Koho et al., 2019]
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APPLICATIONS



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

In-use since Nov 2015

WarSampo 130 000 users in 2017

Finnish World War Il on the Semantic Web

The WarSampo Portal enables both historians and laymen to study the war history and destinies of their family members in the war from different interlinked perspectives (instruction

n Join the WarSampo Facebook group

Select a perspective to search and browse the WarSampo data
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More info: [HyvOnen et al., ESWC 2016; Koho et al., WHiSe 2016]



http://sotasampo.fi/en

https://vimeo.com/212249404



https://vimeo.com/212249404

Perspective 1: Events on Maps and Timeline
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Perspective 2: Persons
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Perspective 3: Army Units

Joukko-osastot

Hae vime solien joukko-osasioja Kirjoillamalia
tekstia alla olevaan taydennyskenttiin jatai

kartals ja akajanalle keskelle sikali kun niistd on
tictoa) ja osastoon littyvil muut tiedol ja
suositisiulinkit nikyvat olkeabe,

s 8
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Jalkavakirgkmentti 38. 1.2.1940-25.4.1940



Perspective 4: Historical Places

U{é:_,,u Sotasampo !

Paikat

Selaa ja hae viime sotien aikaisia
paikkoja, karttoja seka paikkoihin
liittyvia muita aineistoja.

Sotasammon paikka-aineisto koostuu Suomen sodan
ajan kunnista (punainen), Karjalan alueen
karttanimistosta (sininen) seka Maanmittauslaitoksen
Paikannimirekisterista (keltainen)

Jos paikkaa ei cle valittuna, paikkojen selailua varten
karttanakymassa naytetaan oletuksena kaikki ne
paikat, joista loytyy linkkeja muihin Sotasammaon
aineistoihin

Lisaksi voit hakea paikkoja tekstihaulla. Histeriallisia
karttalehtia saat esiin sitamalla karttanakyman
haluamaasi kohtaan, ja klikkaamalla ‘Kartat' -valilehtea

Nayta kaikki paikat, joille I6ytyy linkitettys tietoa

Searchplaces. Search maps

« Hae ainoastaan paikkoja, joille loytyy linkitettya tietoa
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Zooming into Historical Maps and Events
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Paikat

Selaa ja hae viime sotien aikaisia
paikkoja, karttoja seka paikkoihin
littyvid muita aineistoja.

Sotasammon paikka-aineisto koostuu Suomen sodan
ajan kunnista (punainen), Karjalan alueen

kartanimistdsta (sininen) sekd Maanmittauslaitoksen
Paikannimirekisteristd (keltainen).
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After clicking on place ”Ristimaki”
related events (with links) can be found

Tapahtumat, jotka mahdollisesti littyvat paikkaan Ristimaki

» 12.3.1940, haavoittuminen
Haavoittuminen: Kivi, Erkki llmari
Mayta tapahtuman tietosivu

15.6.1944, kuolema
Granlund, Taisto Olavi kuoli
Mayta tapahtuman tietosivu

15.6.1944, katoaminen
Katoaminen: Heikinmaki, Mariti
Mayta tapahtuman tietosivu

20.6.1944, katoaminen
Katoaminen: Laakso, Aarne Georgius
Mayta tapahtuman tietosivu

20.6.1944 katoaminen
Katoaminen: Kéndnen, Urho
Mayta tapahtuman tietosivu

20.6.1944 katoaminen
Katoaminen: Reiman, Arvi Bernhard
Mayta tapahtuman tietosivu

» 20.5.1944, katoaminen
Katoaminen: Hautamaki, Paavo Matias
Mayta tapahtuman tietosivu




Perspective 5: Linked Death

Time of Death

- = Casualties 1939-45
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Search T | Arch an narrow the results by using the fillers and browse information regarding the persons via the links in the resulls
Time of Daath Place of
Name Rank it Death Perishing Class Municipality Dwath Gender WMarital Status
auto 1i HARANID, ERKK| ALARE Salami 3P 28.10,9041  hgalyi, sianat ja hausdatt 1 Mias Laski
Principal abode AFLECHT. Faihi alilaskolisisar  Sotiakotiiiin 1507 9842 mabui, sionat jabaudatty Kussams Muovasra  Hainen Leski
Al Satamies Jalkavaiurykmentt 54 03.08.7941  kmabui, sunat ja haudatty  Fouskesa Miss Leski
— Mo Selection —
.ﬁl-:qs: ection -- (278) ALONEM, DEKARI Bt 02.71.9941  bmatul, shanatiu ja haudatt Syl Mica. Leskl
astan
voimalatos
Alatomac
Alaies! ik
Death Municipality
— No Seledtion - (278)
latomio {1
Han ALEN. KAUNG KA oraali 13119841 buoli haavaitiuneena. 32 Sotad Mies Leski
Hi siunaitu ja Faudatis
-
Marital Status
ASFE, EERCI OLAW atamies 1 31.07.7541  Isinsyy MUy Kun sodasi 0 Mies Leski
tun ik VRS ARl
Mo Select "
LJ_ Sele {sairaua, taf 1
Leski [278)
ALITIC, MATIAS ALIKUS Sl | syt 3 74 12,7939 WEEWI, SUNATU ANSWIATD  MEIRSRIT Migs Laski
AUTIO, WAING bavarbui, ruarrs jaanyl Muolaa Migs Leski
Number of Children g» tynut. I -
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- Mo Salection -- (278}
051 RESTROM, KARL FIALAR Raut Pirl 12929841 kol naavoitunesna 38.HS Mies Leski
1 siunaitu ja haudatt
]
nrrL = 4, ERIK WILHELM Salami Aack 1 200571942 hulinayy Kisin sodasts 16KE Mias Laski

More info: [Koho et al., ESWC WhiSe 2016]
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Using the Data in Digital Humanities

Analysing military unit data:
- Faceted search for filtering data
- Data analysis & visualizations
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Casualties of the 33rd infantry regiment

Jan 1940 Feb 1940

Mar 1940

B casualties



Perspective 6: Memoirs of Soldiers

hitp://kansataisteli.sshs.fifTekstit/1984/Kansa_Taisteli_12_1964.pdl m
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fntaan. Kshinoimme maastossa
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joista osa antawtui vangiksi. Kir-
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Henkilo

Raymond August Ericsson
igPlonnsuu — 121911939 Komisalka

Kaatui, siunattu ja haudattu. Haudattu paikkaan Hamsenlinna
Ammath: upseeri

Aviosaaty: Maimisissa, i lapsia.

Pahvellut joukkr-osastossa Esik KIPFP 7

Kapteen

Lahde: http:fNdf.fiinare-menehtyneet 1939-45

ME

Linkit

Joukko-osastot (1) v

henkildn tapahtumasivu

Paolkupyarapataljoan:

Sotilasarvot (1) v

Kapteeni

Paikat (3) v

Korpiselka

Hameenlinna

Four ontologies for linking named entities



Perspective 7:
160 000 authentic photographs

Kuva otettu valilla

Kuvaus

Paikka

S e :
Det stora Skidtavlingarna i sadra Syvari. Publiken i vantan pa segraren,
vid malet
Aholahti (3)
Ahoniemi (12)
Ahtiala (7}
Ahvenisto (34)
Ahvenjari ( "
Talfvan Oy. oo T -
Kenraali Engelbrecht karhur Kenraali
seurassa.

Henkild

\ Heikkinen (2)
Hanninen (8}
\ Immonen (1)

Valokuvaaja

— No Selection — (159283)
@)

Luutnantti Borg (57}

Tura Kartto (76

3 TtusK:n pastori Antti J. Rantamaa (6)

3. TtusK:n sot. Gunnar Nyberg (6)

\ Haapakoski, sotakirjeenvaihtaja (34}
Kantoluoto (6)
\ Kautoluoto (15)

Kenraali Engelbrecht karhunmeisastysretkella: Kenraali mets3stajien = >
Kenraali Engelbrecht karhunmetsastysretkella: Kenraali ja karhu. seurassa lammittelee nuotion A4ressa. Kenraali Engelbrecht karhur Kenraalin




New Application Nov 22, 2017:

"Home pages” for 673 war cemeteries & 95 000 casualties

Akaa, Kylmé&kosken sankarihautausmaa '8 Linkit
- e
Perustamisvuosi: 1940-01-10 N e
2

Hautojen lukumaara: 115 K\ 4

Sankarivainajat (115) vV
Nykyinen kunta: Akaa

Kestila, Viljo Henrik
Entinen kunta: Kylmakoski

Luttula, Sakari limari
Katuosoite: Lehtitie 3, 37910 Kylmé&koski

URI: http://idf filwarsa/places/cemeteries/h0218_1 Maijala, Eino Kustaa
Mikkola, Veikko Aulis limari
Sakari, Frans limari
Sairanen, Tauno Taavetti
Holmavaara, Arvo Mikael
Séteri, Vaind Johannes

Lumikangas, Arvo Ensio

Mikkola, Antti Kustaa

«<2345>»

Sankarivainajien joukko-osastot (55)
s/



Sankarivainajien kuolinpaikat

Sankarivainajien joukko-osastot

|

Sankarivainajien sotilasarvot

\

@ Jakavakirykmentti 23, 5. komppania (Jatkosota)
@ Polkupy@rapataljoona 5 (Talvisota)

@ Jaakaripataioona 1, 1. komppania (Talvisota)
@ .akavakirykmentti 2, 11 komppania (Jatkosota)
. Erillinen pataljoona 21, 2. komppania (Jatkosota)
@ Jakavakirykmentti 44, 1. komppania (Jatkosota)
@ .aikavakirykmentti 35, 7. komppania (Jatkosota)

@ .zikavakirykmentii 2, 7. komppania (Jatkosota)

. Muu

@ sotamies
O Jaakan
@ rompraai
@ nikersantti
. Kersantti
@ vikersantti

Jaakaripataljoona 1, 1. komppania (Talvisota)
Erilinen pataljoona 21, 2. komppania (Jatkosota)
Jalkavakirykmentti 2, 11. komppania (Jatkosota)
Jalkavakirykmentti 2, 7. komppania (Jatkosota)
Jalkavakirykmentti 44, 1. komppania (Jatkosota)
Jalkavakirykmentti 35, 7. komppania (Jatkosota)
1. jaakariprikaati (Jatkosota)

3. prikaati, 7. komppania (Jatkosota)




Sankarivainajien kuoliniat
10
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Sankarivainajien menehtymisluokat

. kaatui, siunattu ja haudattu
kuoli haavoittuneena, siunattu ja haudattu

. kaatui, ruumis jaanyt kentalle tai tuhoutunut, siunatiu kentalle j@aneena
tai poissaolevana

. kuolinsyy muu kuin sodasta valittomasti aiheutunut (sairaus, tapaturma)
. kadonnut, julistettu virallisesti kuolleeksi

. tuntematon

Klikkaa tasta tutkiaksesi taman hautausmaan sankarivainajia tarkemmin menehtyneet-
nakymassa.



Challenge 1: Data Linking Based on Text

Sissipataljoona 2. hithtoammuntakilpailusta: Tassa ottaa kilpailun
voittaja kersantti Leskinen komeasti maen. Han hiihti parhaan ajan
Ja ampui tadydet pisteet. Eika ihmekaan silla han on siviilisséa
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
None of them dead before the date of the photograph
Reino Leskinen, however, served in “Sissipataljoona 2”.

Seems likely that Reino Leskinen is the person in the photo

a K~ 0 N

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 y
— Distributed content creation ,lf /'
— Enriching each other’s contents ,l{

— 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 O
« 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/

Semantic Computing Research Group (SeCo)

Making computers and the web more intelligent and interoperablel

HOMEPAGE

—— WarSampo:

NEWS Finnish World War Il on the Semantic Web

PROJECTS

EVENTS Goal: Understanding History and Promoting Peace

PEOPLE According to Georg Wilhelm Friedrich Hegel we learn from history that we learn nothing from history. Hopefully this is not the case for the Second World War
PARTNERS (WW?2), now that fighting has started again even within the borders of Europe in Ukraine. One way to promote peace is to make reliable data about the war
CAREERS openly available for everybody to learn.

TEACHING WarSampo is the next step in our series of "Sampo" portals based on Linked Data, including CultureSampo, BookSampo, and TravelSampo, and continues our
CONTACT earlier works on modeling the First World War as Linked Data. The project started in autumn 2014 and is finished in 2017, by the Centennial of Finland's

Independence, December 6th.
PUBLICATIONS

APPLICATIONS
ONTOLOGIES
LINKED DATA
SERVICES
TOOLS
SOFTWARE
DOWNLOAD

Wikipedia: Semantic
web suomeksi

Go gle this sit
gr- e Figure: Makiluoto artillery fires at the Battle of Hanko in 1942. Finnish Wartime Photograph Archive, Defence Forces.


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