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Key Problem 1: 
CH Content is Semantically Complex and Linked

Encyclopedia

Artifacts Maps

Videos

Buildings

Fine arts
Biographies

Narratives Literature

Cultural sites

Music

- Heterogeneous contents
- text, speech, images,

3D, movies, animations,…
- Incompatible data

- formats & models
- Multi-lingual 
- Semantically interlinked
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Key Problem 2: CH Content Production System

Museums

Libraries

Archieves

Land survey

Linked Data

Web 2.0 sites

Media

Citizens

- Distributed silos
- Independent actors
- Little collaboration
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Solution: Collaborative Cultural Heritage Publishing Model “Sampo”
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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

Eero Hyvönen: Digital Humanities on the Semantic Web: Sampo Model and Portal Series. 2022. Semantic Web journal, accepted. pdf

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


Sampo Model Principles & Sampo-UI

[Hyvönen, Semantic Web Journal, 2022] pdf
[Ikkala et al., Semantic Web Journal, 2022] link

Principles for creating 
LOD services

Principles for creating 
portal interfaces

https://seco.cs.aalto.fi/publications/2021/hyvonen-sampo-model-2021.pdf
https://doi.org/10.3233/SW-210428


The Idea of “Framework”



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

A. Gallen-Kallela: Defense of 
Sampo, 
National Gallery, 1896

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) [1 000 000 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 manuscripts (2020) [9100 users]
13. AcademySampo – Finnish Academic People 1640 – 1899 (2021) [8 200 users]
14. FindSampo – Archaeological Finds on the Semantic Web (2021) [3 100 users]
15. WarMemoirSampo – Memoirs of Finnish WW2 veterans (2021) [1 900 users]
16. LetterSampo – Early Modern Letters on the Semantic Web (2022)
17. LawSampo – Finnish Legislation and Case Law on the Semantic Web (forth-coming, 2022)
18. ParliamentSampo – Parliament of Finland on the Semantic Web (forth-coming, 2022)

Sampo Series of LOD Services & Portals



More Information
• Papers

• Eero Hyvönen: Digital Humanities on the Semantic Web: Sampo 
Model and Portal Series. Semantic Web journal, accepted, 
2022. bib pdf

• Esko Ikkala, Eero Hyvönen, Heikki Rantala and Mikko Koho: Sampo-
UI: A Full Stack JavaScript Framework for Developing Semantic 
Portal User Interfaces. Semantic Web journal, vol. 13, no. 1, pp. 69-
84, January, 2022. bib pdf link

• Sampo Series of Linked Open Data Services and Portals
https://seco.cs.aalto.fi/applications/sampo/

https://seco.cs.aalto.fi/publications/2021/hyvonen-sampo-model-2021.pdf
https://seco.cs.aalto.fi/publications/2021/hyvonen-sampo-model-2021.bib
https://seco.cs.aalto.fi/publications/2021/hyvonen-sampo-model-2021.pdf
https://seco.cs.aalto.fi/publications/2022/ikkala-et-al-sampo-ui-swj-2022.pdf
https://seco.cs.aalto.fi/publications/2022/ikkala-et-al-sampo-ui-swj-2022.bib
https://seco.cs.aalto.fi/publications/2022/ikkala-et-al-sampo-ui-swj-2022.pdf
https://doi.org/10.3233/SW-210428
https://seco.cs.aalto.fi/applications/sampo/


Sampo Model and 
Series of 
Applications



Biographical Applications



BiographySampo 

Petri Leskinen



Contents

● Source Datasets

● Data Model

● Web Portal 



Source Datasets



Datasets from Finnish Literature Society

● National Biography of Finland
● Finnish Business Leaders
● Finnish Clergy 1554–1721
● Finnish Clergy 1800–1920
● Finnish Generals and Admirals 

in the Russian armed forces 
1809–1917



Data Model



Data Model
Biographical Information Linguistic 
Information



Actor-Event-schema



Published in Linked Data Finland Service endpoint http://ldf.fi/nbf/sparql
● 13 100 people
● 13144 biographies
● 2565 places
● 3 101 professions
● 40 000 family relations
● 100 000 career events

NIF formatted linguistic data 
at endpoint http://ldf.fi/nbf-nlp/sparql

● 120 000 000 triples

LOD publication



BiographySampo Portal
http://www.biografiasampo.fi/



BiographySampo

The National Biography of Finland (www.biografiasampo.fi) has seven main views:
● Person search page 
● Place search page
● Maps
● Statistics
● Networks
● Relation search
● Language analysis

http://www.biografiasampo.fi


Faceted Search
SPARQL-Faceter is used for

● searching an individual person
● defining a group of people with certain 

criteria
Visual output:

● a Table or Grid formatted result list of 
people

● Various kinds of visualizations
○ Maps, Charts, Networks etc.
○ Using an external library, like 

Google Charts, Cytoscape etc.



Representing biographies: 



Visualization on a map:



Statistics:



Places:



Visualization on a map:



Networks of Finnish people in ULAN:

Networks:

Personal network of Eliel Saarinen:

A link is formed when person A is mentioned in person B’s biographical texts



Relation Search:



Linguistic Analysis:



Summary

Portal: www.biografiasampo.fi

Project page: https://seco.cs.aalto.fi/projects/biografiasampo/

LOD Endpoint: http://ldf.fi/nbf/sparql

http://www.biografiasampo.fi
https://seco.cs.aalto.fi/projects/biografiasampo/


AcademySampo 
Petri Leskinen



Contents

● Introduction: AcademySampo
● Source Data and Knowledge Graph
● Data Service and Portal
● Data Analysis



Introduction



AcademySampo
● Converting and publishing the material of 

Finnish Student Register as Linked Open Data 
● Earlier semantic portals:  

○ WarSampo
○ Norssit High School Register
○ BiographySampo

https://ylioppilasmatrikkeli.helsinki.fi/
https://www.sotasampo.fi/en/
http://www.norssit.fi/semweb/
https://biografiasampo.fi/


Finnish Student Register
● Students of the University of Helsinki, 

formerly the Royal Academy of Turku:
https://ylioppilasmatrikkeli.helsinki.fi/

● Two publications containing years
○ 1640-1852, 18450 students
○ 1853-1899,  9500 students

https://ylioppilasmatrikkeli.helsinki.fi/


Source Data and Knowledge Graph



Data Conversion
● Information has been extracted 

from semi-structured text using
○ Regular expressions
○ Vocabularies of person names 

and occupations 
○ Existing HTML formatting

11.2.1830 Anders Israel Cajander 14689. * Leppävirralla 
24.2.1811. Vht: Savon alisen kihlakunnan kruununvouti Zachris 
Johan Cajander († 1862) ja Gustava Karolina Neiglick. Kuopion 
triviaalikoulun oppilas 4.2.1822 – 22.6.1826 (betyg). Viipurin 
lukion oppilas 17.9.1827 – 1.7.1829. Ylioppilas Helsingissä 
11.2.1830 (arvosana approbatur cum laude äänimäärällä 14). 
Viipurilaisen osakunnan jäsen 12.2.1830 12/2 1830 \ Anders 
Israel Cajander \ 24/2 1811 \ KronoFogden Zachr. Joh. Cajander 
i Randasalmi \ Leppävirta \ [med betyg] fr. Gymn. i Wiborg \ Uttog 
betyg d. 12/10 1833 för att ingå vid Rättegångsverken. Merkitty 
oikeustieteellisen tiedekunnan nimikirjaan 9.10.1832. 
Savokarjalaisen osakunnan perustajajäsen 1833 Anders Israël 
Cajander. Tuomarintutkinto  10.12.1833.  Vaasan hovioikeuden 
auskultantti 24.12.1833. — Varatuomari 1837. 
Kihlakunnantuomarin arvonimi 1847. Äyräpään tuomiokunnan 
tuomari 1857, Jääsken tuomiokunnan 1870, Rannan 
tuomiokunnan 1877, ero 1891. Hovioikeudenasessorin arvonimi 
1868. Laamannin arvonimi 1870. Valtiopäivämies 1872. 
† Viipurissa 18.12.1901.

Pso: 1841 Fredrika Emelie Schildt († 1892).
Veli: Räisälän kappalainen Gustaf Adolf Cajander 15376
(yo 1835, † 1882).

https://ylioppilasmatrikkeli.helsinki.fi/henkilo.php?id=14689
https://ylioppilasmatrikkeli.helsinki.fi/henkilo.php?id=14689
https://ylioppilasmatrikkeli.helsinki.fi/henkilo.php?id=15376
https://ylioppilasmatrikkeli.helsinki.fi/henkilo.php?id=15376


Extracted Data
● Biographical information: 

○ Name
○ Places and times of birth and death
○ Occupation
○ Lifetime events: enrollment, 

graduation, career etc.
● Related people: 

○ parents, spouses, links to other 
relatives mentioned in the register.

○ Professors, teachers and students

11.2.1830 Anders Israel Cajander 14689. * Leppävirralla 
24.2.1811. Vht: Savon alisen kihlakunnan kruununvouti Zachris 
Johan Cajander († 1862) ja Gustava Karolina Neiglick. Kuopion 
triviaalikoulun oppilas 4.2.1822 – 22.6.1826 (betyg). Viipurin 
lukion oppilas 17.9.1827 – 1.7.1829. Ylioppilas Helsingissä 
11.2.1830 (arvosana approbatur cum laude äänimäärällä 14). 
Viipurilaisen osakunnan jäsen 12.2.1830 12/2 1830 \ Anders 
Israel Cajander \ 24/2 1811 \ KronoFogden Zachr. Joh. Cajander 
i Randasalmi \ Leppävirta \ [med betyg] fr. Gymn. i Wiborg \ Uttog 
betyg d. 12/10 1833 för att ingå vid Rättegångsverken. Merkitty 
oikeustieteellisen tiedekunnan nimikirjaan 9.10.1832. 
Savokarjalaisen osakunnan perustajajäsen 1833 Anders Israël 
Cajander. Tuomarintutkinto 10.12.1833. Vaasan hovioikeuden 
auskultantti 24.12.1833. — Varatuomari 1837. 
Kihlakunnantuomarin arvonimi 1847. Äyräpään tuomiokunnan 
tuomari 1857, Jääsken tuomiokunnan 1870, Rannan 
tuomiokunnan 1877, ero 1891. Hovioikeudenasessorin arvonimi 
1868. Laamannin arvonimi 1870. Valtiopäivämies 1872. 
† Viipurissa 18.12.1901.

Pso: 1841 Fredrika Emelie Schildt († 1892).
Veli: Räisälän kappalainen Gustaf Adolf Cajander 15376
(yo 1835, † 1882).

https://ylioppilasmatrikkeli.helsinki.fi/henkilo.php?id=14689
https://ylioppilasmatrikkeli.helsinki.fi/henkilo.php?id=14689
https://ylioppilasmatrikkeli.helsinki.fi/henkilo.php?id=15376
https://ylioppilasmatrikkeli.helsinki.fi/henkilo.php?id=15376


Person Ontology
● 28 000 students in total
● 54 000 mentioned relatives

○ connected by 120 000 relations
● 4000 other relations 

○ e.g. teacher, student
● 170 000 events

○ e.g. birth, death, enrollments, career events

See published articles on the project page for detailed information

https://seco.cs.aalto.fi/projects/yo-matrikkelit/


Data Service and Portal



AcademySampo
AcademySampo consists of two parts
● Web Portal

○ https://akatemiasampo.fi/en

● Linked Open Data Service 
○ Data publication: https://ldf.fi/dataset/yoma
○ SPARQL endpoint: https://ldf.fi/yoma/sparql

https://akatemiasampo.fi/en
https://ldf.fi/dataset/yoma
https://ldf.fi/yoma/sparql


AcademySampo Portal
● Part of the Sampo Portal Series
● Based on the Sampo-UI programming framework

Further information on the Project page
● published articles
● introduction videos

https://seco.cs.aalto.fi/applications/sampo/
https://github.com/SemanticComputing/sampo-ui
https://seco.cs.aalto.fi/projects/yo-matrikkelit/


AcademySampo Portal



Faceted Search



People Statistics
The Yearly Births, Enrollments, and Deaths 1640–1899



Data Analysis



SPARQL Endpoint for Data Analysis
● Yasgui
● Google Colab notebooks
● Jupyter notebooks 



Graduations
● AcademySampo provides detailed information about the graduations and promotions
● This timeseries depicts ten most common degrees in the years 1750–1920

Presenter Notes
Presentation Notes
https://api.triplydb.com/s/_06_ta4QV



Occupations
Occupations by five most common categories, 
total count and percentage by enrollment year 1640–1900



Family relations

● In the 1640–1853 data the linkage between the relatives was manually 
edited by the data author

● This was used as a training data to computationally build the linkage for 
1853–1899 data

● Altogether 11931 students have relatives in the dataset

https://seco.cs.aalto.fi/publications/2021/leskinen-hyvonen-reconciling-2021.pdf


Family relations
e.g. Josef Wallenius has 64 descendants in the data set and a family line of seven generations



Categories by Wikipedia
What are the most common Categories?

● Professors (162)
● Nobility (149)
● Members of Parliament  (135)
● Diet of Finland, Nobility  (132)
● Jurists (115)
● Teacher (113)



Thank you!



Mapping Manuscript Migrations
Harmonizing and Publishing Heterogeneous Pre-Modern 
Manuscript Metadata as Linked Open Data

Mikko Koho

Presenter Notes
Presentation Notes
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MMM Project Team
● University of Oxford

○ Toby Burrows, David Lewis, Andrew Morrison, Kevin Page, Pip Willcox, Thanasis 
Velios, Graham Klyne

● Aalto University
○ Eero Hyvönen, Esko Ikkala, Mikko Koho, Jouni Tuominen

● Institut de recherche et d’histoire des textes (IRHT)
○ Hanno Wijsman, Antoine Brix, Synnøve Myking, Guillaume Porte, Pierre-Louis Pinault, 

Nicole Bergk-Pinto, Alexandre Gaudin, Mahaut Cazals

● University of Pennsylvania
○ Lynn Ransom, Doug Emery, Mitch Fraas, Benny Heller, Emma Thomson



Project Goals
● Collect and transform heterogeneous data from various 

sources to a unifying data model as Linked Open Data
● Implement a software interface for browsing and searching 

the combined data
● Visualize the data: geographical relationships
● Explore research questions relating to the history and 

provenance of manuscripts on a large scale
● Make the data and software available for reuse



Book of Hours, Use of Rome, 
The Three Living and the 
Three Dead, Western 
France, c.1490-1510

© The Fitzwilliam Museum, 
Cambridge



Data Sources
Medieval Manuscripts 
in Oxford Libraries

Text Encoding Initiative (TEI) 
XML documents

10,000 catalogue records; 
more than 1,000 with detailed provenance 
information

Schoenberg Database 
of Manuscripts

Relational database -
bespoke data model

247,000 records containing provenance-
related observations of manuscript histories

Bibale
Relational database - bespoke 
data model

More than 16,000 manuscript records with 
detailed provenance information



Initial Research Questions

● Research questions of project’s manuscript researchers to 
guide the work
○ How many manuscripts were produced in London in the 

fifteenth century?
○ How many manuscripts survive that contain Spanish texts 

written in gothic rotunda that were produced in Castile for an 
abbey or convent? 

○ How many manuscripts containing texts by Ramon Llul were 
sold in the 19th century?

○ ...

Presenter Notes
Presentation Notes
Guided the data modelling



Making the datasets interoperable

● Linked Data (RDF)
● Harmonizing Data Model

○ CIDOC CRM (Conceptual Reference Model)
○ IFLA FRBR (Functional Requirements for Bibliographic 

Records)
○ FRBRoo = CIDOC CRM + FRBR 

● Mapping the source data to a unifying data model
● Entity Reconciliation



Martin Doerr, CIDOC CRM Family. Harmonized Models for the Digital World: CIDOC CRM and Extensions, Nürnberg, 19.5.2015.

CIDOC 
CRM



Martin Doerr, Modelling Intellectual Processes: The object-orient FRBR Model, Helsinki, 10.6.2012
http://www.cidoc-crm.org/sites/default/files/FRBR_for_TPDL.ppt

http://www.cidoc-crm.org/sites/default/files/FRBR_for_TPDL.ppt


Reconciliation: Vocabularies

→ map to TGN

Presenter Notes
Presentation Notes
In addition to the schema reconciliation with the unified data model, the entities contained in the source datasets need to be reconciled
Shared vocabularies
Automatic Reconciliation
Merging of duplicate objects
Based on use of shared vocabularies and cataloging conventions
Places: TGN (Getty Thesaurus of Geographical Names)
Actors: VIAF (Virtual International Authority File)
Manuscripts: shelfmarks, Phillipps numbers
Contained intellectual work not very well represented in the source databases



Presenter Notes
Presentation Notes
For Manuscripts: Shelfmarks and Phillipps numbers



Semi-automatic reconciliation

1. Based on defined criteria, generate a list of potential 
matches of Places, Persons, Organizations, Works, or 
Manuscripts in different datasets

2. A human with domain knowledge validates the candidates

Possible tools:
● OpenRefine, http://openrefine.org
● Recon, https://github.com/jiemakel/recon

http://openrefine.org
https://github.com/jiemakel/recon


Data 
Transformation 
Pipeline



Publishing the Knowledge Graph

● Hosted on LDF.fi platform
○ Public SPARQL endpoint
○ Linked Data browser

● On the MMM Portal
○ https://mappingmanuscriptmigrations.org

● In Zenodo data repository
○ https://zenodo.org/record/4440464
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Evaluation: Original Research 
Questions



MMM Benefits

1. Flexibility of SPARQL in data querying
○ UIs of original datasets limited

2. Harmonized basic unit for manuscripts
○ E.g., in SDBM dataset user cannot search of count manuscripts 

but observations of them
3. Reconciled key entities across source datasets
4. Last known locations inferred from harmonized data



Results in Metadata Harmonization

1. Proof of concept for an event-based harmonizing data 
model

2. The design of a production model for harmonizing 
distributed heterogeneous datasets into LOD

3. A successful example of iterative and discursive 
multidisciplinary DH collaboration

4. Understanding and recommendations for manuscripts 
datasets to foster interoperability in the future



MMM Main Artifacts

● Unifying Data Model for manuscript history and 
provenance 
○ Based on CIDOC CRM and FRBR

● Data transformation pipeline and tools
● A harmonized Knowledge Graph

○ Over 24 million triples
● MMM Portal



MMM Main Artifacts

● Vocabularies for four main entity categories reconciled 
across the data sources
○ Manuscripts, Works, Actors, Places

● LOD vocabularies with identifiers for 
○ 222,605 manuscripts
○ 435,428 works
○ 56,685 actors
○ 5,077 places





Mapping Manuscript Migrations
MMM Portal: https://mappingmanuscriptmigrations.org/

More information at:  
http://blog.mappingmanuscriptmigrations.org/

Twitter: @MSMigrations 

https://mappingmanuscriptmigrations.org/
http://blog.mappingmanuscriptmigrations.org/


Archaeology



Archaeology: 
FindSampo and 
CoinSampo









FindSampo

All archaeological 
object finds

Demo online since 
2021

findsampo.fi



CoinSampo

Concentrated on 
coin finds

Opening planned 
for 2023



Archaeological Linked Data
● Archaeological finds (especially the coins) are by their nature very international
● Many interesting international projects where we try to participate

○ All archaeology: ARIADNEplus https://ariadne-infrastructure.eu/
○ Coins: Nomisma.org

● International vocabularies available
○ For example Art & Architecture Thesaurus 

https://www.getty.edu/research/tools/vocabularies/aat/
○ Nomisma.org (currently limited in scope to mainly the classical era)

https://ariadne-infrastructure.eu/
https://www.getty.edu/research/tools/vocabularies/aat/


FindSampo 
data available 
in Ariadne 
portal



Epistolary Data



Constellations of 
Correspondence (CoCo)
Large and Small Networks of Epistolary Exchange in the 
Grand Duchy of Finland

Mikko Koho, Petri Leskinen



CoCo Project
● Studying Historical letter exchange networks 

in Finland (1800-1917) 
● A consortium project funded by the 

Academy of Finland, 2021-25
● Three partners:

○ Finnish Literature Society
○ Semantic Computing Research Group, Aalto
○ Helsinki Centre for Digital Humanities (HELDIG), 

University of Helsinki



The teams:

The Finnish Literature Society: Johanna Enqvist, 
Hanna-Leena Paloposki, Ilona Pikkanen

Aalto University: Senka Drobac, Eero Hyvönen, 
Heikki Rantala, Muhammad Faiz Wahjoe, Mikko Koho

University of Helsinki: Petri Leskinen, Matti La Mela, 
Jouni Tuominen

→ historians, art historian, heritage studies, computer 
scientists

Hanna-Leena Paloposki



The Aim

● To integrate epistolary metadata (catalogues of senders/receivers) from 
different cultural heritage institutions in Finland into a single reconciled 
Linked Open Data infrastructure.
○ 19th-century (1800-1917) correspondence 

● To harmonize, disambiguate and enrich the data 
● To publish analysis tools on an open semantic portal.
● → new research resource for scholars interested in 19th-century history 

Previous research projects and frameworks: Reassembling the Republic of Letters 
(RRL), 1500–1800 (2014–18); LetterSampo - Historical Letters on the Semantic Web



Research questions 

1) The ”big” question (How much correspondence as a whole and in chosen decades?)

1) Networks and communities (occupations, gender, language….)

1) The study of the collections (“data profiles”) and collection policies (“data 
criticism”; critical cultural heritage studies)

Test data set  / the Finnish Art Society (ca. 1100 letters)

Can the data point to decades or years of accelerated frequency in the correspondence?

Transnational networks?



Letter Metadata Transformation Pipeline

Wikidata

Harmonization
Intermediary 

RDF

Harmonized
Linked Open Data
Knowledge Graph

National Library of Finland

Finnish Literature Society

Ontology 
of place 
names

Occupation 
ontologyBiography

Sampo

Academy
Sampo

...

Disambiguation
between sources

Harmonization
CoCo Data 

Model
Enrichment, Entity 

Disambiguation & Linking

DATASETS

Presenter Notes
Presentation Notes
Toistettava aineistojen muunnosputki: 
yhteinen tietomalli ja formaatti, 
toimijoiden, paikkojen ja kirjeiden yhteensovittaminen, 
yhteinen tietomalli erilaisten kirjemetadatakokoelmien kuvaamiseen yhtenäisellä tavalla
Keskeisiä yhteisiä tietoja, kuten lähettäjä, vastaanottaja, lähetys/kirjoitus/”vastaanotto”paikka, lähetys/kirjoitusaika
Mallinnusvaihtoehtoja: dokumentti vs. tapahtuma
rikastaminen ulkoisilla lähteillä
Linking entities found in the text to Wikidata, Sampos
pulling information about people from them
Lopputuloksena eri kokoelmien metadata integroitu yhteen tietokantaan tutkijoita varten, mahdollistaa laajamittaisemman analyysin



Disambiguating Actors and Places

Also “Ester Linnankoski”

National Library, Manuscript Collection, 
Ida Aalberg archive (Coll. 1)

SKS, Elias Lönnrot correspondence
http://lonnrot.finlit.fi/omeka/

Place
ontology

Person
ontology

Presenter Notes
Presentation Notes
One of the key challenges is to be able to identify and reconcile persons between data sources
A person can be referred to with multiple names
Name is generally not enough to identify a person
Building person ontology
We try to make use of all the contextual information available in a single source
Years of activity
The people they have been in contact with
Places where available
Etc.
Similar challenge with place names
Automatic approaches
“Ester Linnankoski”


http://lonnrot.finlit.fi/omeka/


Semantic Portal and 
Data Visualizations



Semantic Portal



● Actor data enriched by extracting information from
○ AcademySampo
○ BiographySampo
○ Wikidata

● Information about
○ Lifetime
○ Related places
○ Occupation
○ Images

● Linkage to
○ Wikipedia
○ GND
○ Finnish MPs

and Ministers

○ …

Semantic Portal, Enrichments



Semantic Portal, Actors on a map

Artists’ colony at Önningeby, Åland Finnish artists related to Florence, Italy



Finnish Art Society, Letters 1846-
1901

Lettersampo Prototype



Data Analysis with Colab and Pandas
Bump/Rank Chart of Top Senders during the years 1820–1917

Presenter Notes
Presentation Notes
Interactive



Thank You!



LetterSampo 



Project background
● in 2014-2018 started with EU COST action:

Reassembling the Republic of Letters 1500-1800
● Early Modern Letters Online (EMLO)

○ University of Oxford & Aalto (SeCo)
○ Metadata about 160 000 letters
○ Prosopographical data

http://www.republicofletters.net
http://emlo.bodleian.ox.ac.uk/


1) Dutch ePistolarium data
● Dataset is an extract from the RRoL/EMLO data
● ~20000 letters between ~2000 actors from 9 sources
● focus on 17th century
● https://ckcc.huygens.knaw.nl/epistolarium/

Presenter Notes
Presentation Notes
Huygens Institute



2) German correspSearch data
● containing ~240 letter collections
● ~132000 letters between ~17500 actors
● spanning over years 1510 and 1991
● https://correspsearch.net/en/home.html

Presenter Notes
Presentation Notes
Berlin-Brandenburg University

https://correspsearch.net/en/home.html
https://correspsearch.net/en/home.html


LetterSampo Portal
● Based on Sampo-UI framework
● Faceted search perspectives for 

○ Actors
○ Letters
○ Places

● Based on data published in 
Linked Data Finland (LDF.fi)

https://seco.cs.aalto.fi/tools/sampo-ui/


Actors, faceted search page



Actor, result page view

Epistolary network of René Descartes

● Basic information view
● Letter information view
● Network visualization
● Timeline
● Export

https://lettersampo.demo.seco.cs.aalto.fi/en/actors/page/p300075/table


Letters, faceted search page
Search for a letter by

● Sender
● Receiver
● Date
● Location

Visualizations
● Basic information
● Map visualization
● Timeline



Correspondences
● Network statistics views
● Statistics



Social and Communication Networks Then and Now

with Mikko Kivelä and Javier Ureña-Carrion
● “Social and Communication Networks Then and Now”

○ Comparing epistolary data with mobile communication networks



LetterSampo

https://lettersampo.demo.seco.cs.aalto.fi/en/

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

RDF Open data publications:
CKCC:

https://www.ldf.fi/dataset/ckcc and Zenodo
correspSearch:

https://www.ldf.fi/dataset/corresp and Zenodo

https://lettersampo.demo.seco.cs.aalto.fi/en/
https://www.ldf.fi/dataset/ckcc
https://zenodo.org/record/5970105#.Yk7VjrhRW8U
https://www.ldf.fi/dataset/corresp
https://doi.org/10.5281/zenodo.5972316


Legislation and 
parliamentary data: 
LawSampo and 
ParliamentSampo



LawSampo and ParliamentSampo

Eero Hyvönen

Professor, Aalto University, Dept. of Computer Science 
Director, University of Helsinki, Helsinki Centre for Digital Humanities (HELDIG)

Semantic Computing Research Group (SeCo)

DARIAH Aalto Day, Oct 30, 2022



Outline of Talk

• LawSampo – Finnish Legislation and Case Law on the Semantic Web 
• ParliamentSampo – Parliament of Finland on the Semantic Web 



LawSampo – Finnish Legislation and 
Case Law on the Semantic Web



LawSampo Team
• Eero Hyvönen (Aalto, University of Helsinki, leader)
• Esko Ikkala (Aalto)
• Joonas Kesäniemi (Aalto)
• Mikko Koho (University of Helsinki, Aalto)
• Rafael Leal (University of Helsinki, Aalto)
• Sami Sarsa (Aalto)
• Minna Tamper (Aalto)
• Jouni Tuominen (Aalto, University of Helsinki)
• Aki Hietanen and Tiina Husso (Ministry of Justice)
• Arttu Oksanen, Risto Talo, and Jari Linhala (Edita Ltd)



Vision

Publishing Legislation and Judicial Decisions 
as Linked Open Data on the Semantic Web 
for Intelligent Services



LawSampo:
Application of Sampo model to Legislation and Case Law

Court 2

Court 1

Court n

…

Other applications

Pseudonymification
: ANOPPI

Automatic Annotation:
APPI

LawSampo Portal
https://lakisampo.fi

Semantic Finlex (LOD)
https://data.finlex.fi

Finlex Data Base
https://finlex.fi

Data Providers
- Supreme courts
- Courts of appeal
- Municipal courts

Enriched Legal LOD
https://ldf.fi

EU Cellar & Other 
Linked Open Data 

Sources 

Linked Open Data Production Pipeline ApplicationsContents

Data analyses

https://lakisampo.fi/
https://data.finlex.fi/
https://finlex.fi/
https://ldf.fi/


Facet
ontologies

Faceted Data



Sections Case law

Life situations Document search

Laws & regulations

Five Application
Perspectives on the 
Landing Page



Sections Case Law

Life situations Document search

Law & regulations



Search facts

Text facet

Document type

Time of enforcement
Keywords
Life topic

Related EU Directive

Results set SPARQL querying



Law & regulations Sections Case law

Life situations Document search



Text facet
Search results

Visualization tabs

Faceted semantic search

Used statute
Date

Decision type

Subject matter



Contextual reader explains 
terminology

Automatic annotation tags

Anonymized content

Homepage of a decision of the Supreme Court



Search results

Visualization tabs





Setions Case Law

Life situations Document search

Law & regulations



(Leal et al., 2021) pdfIdea: Application of relevance feedback search

Selected area of life
“environmental matters”

Feedback keywords
extracted from results
for re-directing  search

Result set

https://seco.cs.aalto.fi/publications/2021/leal-et-al-feedback-2021.pdf


Setions Case Law

Life situations Document search

Law & regulations



Similarity Search: Judical Decision as a Query

(Sarsa, Hyvönen, 2020) pdf

https://seco.cs.aalto.fi/publications/2020/sarsa-et-al-csfinder.pdf


More Info on LawSampo Project Homepage:
https://seco.cs.aalto.fi/projects/lakisampo/en/

https://seco.cs.aalto.fi/projects/lakisampo/en/


ParliamentSampo –Parliament of Finland 
on the Semantic Web



Parliamentary Networks Parliamentary Discussions

ParliamentSampo : Main Components

External Linked Data Sources:
LawSampo, BiographySampo, Lakitutka, … 

ParliamentSampo



ParliamentSampo Publishing Model

https://ldf.fi

ParliamentSampo portal
- for citizens, media etc.

Research tools
- for researchers
- SPARQL and data

New Applications
- for politicians etc. 
- by developers

Parliament of Finland

National Library

BiographySampo

Ministry of Justice

Wikipedia data

CONTENT & SERVICE PROVIDERS PARLIAMENTSAMPO DATA 
SERVICE

CUSTOMERS & APPLICATIONS

Finnish Ontology Infrastructure

harvest
harmonize
aggregate
link
enrich

…

Language Bank 

Term Bank 

LawSampo

https://ldf.fi/


Using ParliamentSampo in Practice

1. Using the SPARQL Endpoint Data Service
• For Solving Research Questions with Modest IT skills
• For Developing Applications by Programmers

2. Using the ParliamentSampo Portal Online
• SPARQL Querying or Programming Skills not Needed



Using SPARQL Querying & YASQUI Editor
Number of Speeches 1907-2017 FI/SV/ALL



SPARQL Query of the Previous Visualization



New MPs’ Age of Election: Men vs. Women &
Percentice of Women (Google Colab)





Interruption matrix:
Who has interrupted whose speeches?

46% of the interruptions of Mrs Saarikko’s speeches, 
Ministry of Finance, are due to Mr. Zyskowics



Other Examples Solvable Questions 

• Comparing speeches of men or women
• Are speeches of men longer than those of women?
• Is there a difference in their number in time?

• Who have given longest speeches and when?
• 1. Tynkkynen, Sebastian (TF), 13.5.2021, ca. 166 A4 pages (297 997 ch)

• Who have changed their parties most often, how, and when?
• E.g., Tanttu, August (1859-1937) has been member in 4 parties



Examples of Network Analyses: 
How MPs and Parties Mention 
Other MPs in Their Speeches?

Henna Pokkimäki, Petri Leskinen, Minna Tamper and Eero Hyvönen:
Analyses of Networks of Politicians Based on Linked Data: Case ParliamentSampo - Parliament of Finland on the Semantic Web. 
Proceedings of SWODCH, 2022 (forth-coming), Springer. pdf

https://seco.cs.aalto.fi/publications/2022/poikkimaki-et-al-2022.pdf
https://seco.cs.aalto.fi/publications/2022/poikkimaki-et-al-2022.pdf


[Poikkimäki et al., 2022]

Term: 2015-2019



[Poikkimäki et al., 2022]



Implemented using the Sampo-UI tool.   [Ikkala et al., Semantic Web Journal, 2022]







Examples of Solvable Questions
Using the ParliamentSampo Interface
• Who have given most/least speeches, based on party and gender?

• When was term “XXX” mentioned first time?
• E.g., “NATO”: by Enne, Yrjö (1896-1961) SKDL, 27.5.1959

• Find speeches mentioning “pollution” or “global warming”
• By what parties and MPs and in time

• What places or topical keywords are related to speeches?
• By whom and when?



Eero Hyvönen, Laura Sinikallio, Petri Leskinen, Matti La Mela, Jouni Tuominen, Kimmo Elo, 
Senka Drobac, Mikko Koho, Esko Ikkala, Minna Tamper, Rafael Leal and Joonas Kesäniemi:
Finnish Parliament on the Semantic Web: Using ParliamentSampo Data Service 
and Semantic Portal for Studying Political Culture and Language.
Digital Parliamentary data in Action (DIPADA 2022), Workshop at the 6th Digital Humanities in 
Nordic and Baltic Countries Conference, CEUR WS Proceedings, 2022. bib pdf

https://seco.cs.aalto.fi/publications/2022/hyvonen-et-al-semparl-dhnb-2022.pdf
https://seco.cs.aalto.fi/publications/2022/hyvonen-et-al-semparl-dhnb-2022.bib
https://seco.cs.aalto.fi/publications/2022/hyvonen-et-al-semparl-dhnb-2022.pdf




Petri Leskinen, Eero Hyvönen and Jouni 
Tuominen: Members of Parliament in Finland 
Knowledge Graph and Its Linked Open Data 
Service. Proceedings of SEMANTiCS - In the Era of 
Knowledge Graphs, IOS Press, 2021.

https://seco.cs.aalto.fi/publications/2021/leskinen-et-al-mps-2021.pdf
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More Info – Questions?

https://www.amazon.com/Publishing-
Cultural-Heritage-Synthesis-
Technology/dp/1608459977

Semantic Parliament project homepage:
https://seco.cs.aalto.fi/projects/semparl/
Linked Open Infra for Digital Humanities in Finland: LODI4DH
https://seco.cs.aalto.fi/projects/lodi4dh/
Semantic Web & Linked Data
http://www.w3.org/standards/semanticweb/
Sampo Model & Applications
http://seco.cs.aalto.fi/publications

https://www.gaudeamus.fi/semanttinen-web/

2012 2018

In English In Finnish

https://www.amazon.com/Publishing-Cultural-Heritage-Synthesis-Technology/dp/1608459977
https://seco.cs.aalto.fi/projects/semparl/
https://seco.cs.aalto.fi/projects/lodi4dh/
http://www.w3.org/standards/semanticweb/
http://seco.cs.aalto.fi/publications
https://www.gaudeamus.fi/semanttinen-web/
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