
Annastiina Ahola, Eero Hyvönen, Heikki Rantala, and Anne Kauppala 
Aalto University, Dept. of Computer Science Finland

Sibelius Academy, University of Arts, Finland 
University of Helsinki, Helsinki Centre for Digital Humanities (HELDIG), Finland

http://seco.cs.aalto.fi/projects/oopperasampo/

SWODCH 2023, Semantic Web and Ontology Design for Cultural Heritage, Athens, Greece, Nov 7th, 2023 (co-located with ISWC 2023)

Publishing and studying historical opera and music
theatre performances on the Semantic Web:

case OperaSampo 1830–1960

http://seco.cs.aalto.fi/u/eahyvone/


Contents of the Case Study

• Original data
• Data transformation into a knowledge graph
• Linked Open Data service
• Semantic Portal



Original Data



Reprise Database

• Opera and music theater performances in Finland 1830-1960
• 9 000 performances

• 3500 people

• 6400 role characters

• 650 compositions

• Created by Sibelius Academy, University of Arts, Finland
• Published using a traditional web service



Reprises → OperaSampo
● Why a LOD-based portal?

○ More versatile search & browsing
■ Faceted search
■ Seamlessly integrated data-analytic tools

○ Old platform getting old and unsecure 
○ Suitable data model for future extensions

■ Enriching data from other data sources



Reprises → OperaSampo Data Transformation
● Process:

○ SQL data dumb → 18 CSV files
■ 1 table → 1 CSV file

○ CSV files → RDF Turtle files
■ Using Python scripts
■ 9 CSV files correspond to classes
■ Other files to properties and other values of the classes



● ~ 530,000 triples
○ 9,000 performances
○ 650 compositions
○ 3,500 people
○ 6,400 role characters
○ 60 performance places



Published on Linked Data Finland LDF.fi
From “5-star” to ”7-star” model
Goals: enhance re-usability and data quality

Burj Al Arab

8

http://5stardata.info

(Tim Berners-Lee)

https://www.go-fair.org/fair-principles/

https://ldf.fi

http://en.wikipedia.org/wiki/File:Burj_Al_Arab,_Dubai,_by_Joi_Ito_Dec2007.jpg
http://5stardata.info/
https://www.go-fair.org/fair-principles/
https://ldf.fi/


Sampo Model for Creating LOD 
Services and Semantic Portals



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

[Hyvönen, Semantic Web, 20
[Ikkala et al., Semantic Web, 

Sampo Model:
Principles for creating 
LOD services

Principles for creating 
semantic portal interfaces
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Two Faces of a Sampo System: 
for 1) Machines and 2) Human Users

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

Linked Data Finland:
Sampo LOD Data Services

Sampo Portal & Applications

Google Colab, Jupyter, YASGUI, etc.

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


Sampo-UI:  “Standardizing” the User Interface Model & Logic
- Easy to (re-)learn by end users
- Easy to (re-)implement by developers



Sampo = Mythical artifact of the Finnish Epic Kalevala that gives to its owner riches and good fortune. A metaphore of amazing ancient technology. 
Links to all Sampos: https://seco.cs.aalto.fi/applications/sampo/

A. Gallen-Kallela: Defense of 
Sampo, 1896, Turku Art Museum, 

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) [1.6 million users in 2022] 
5. WW1LOD – World War I Linked Open Data (2014)
6. WarSampo – Finnish World War 2 on the Semantic Web (2015-19) [1 100 000 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) [381 000 users]
10. NameSampo – Linked Data Workbench for Toponomastic Research (2019) [55 000 users]
11. WarVictimSampo 1914-1922 – National War History [80 000 users]
12. Mapping Manuscript Migrations (MMM) – medieval manuscripts (2020) [9100 users]
13. AcademySampo – Finnish Academic People 1640 – 1899 (2021) [26 000 users]
14. FindSampo – Archaeological Finds on the Semantic Web (2021) [7 000 users]
15. WarMemoirSampo – Memoirs of Finnish WW2 veterans (2021) [3 800 users]
16. LetterSampo – Early Modern Letters on the Semantic Web (2022)
17. LawSampo – Finnish Legislation and Case Law on the Semantic Web (2023)
18. ParliamentSampo – Parliament of Finland on the Semantic Web (2023)
19. BookSampo 2.0 – Semantic Search, Browising, and Data Analysis
20. OperaSampo – Opera and music theatre performances in Finland 1830–1960
21. ConfermentSampo – Conferment Ceremonies of the University of Helsinki on the Semantic Web
22. CoinSampo, ArtSampo, … (2024-)

Sampo Series of LOD Services & Portals
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https://seco.cs.aalto.fi/applications/sampo/


Data Maintenance Tool

Native RDF edited 
using SAHA editor



Data Maintenance Process

oopperasampo.fi
Semantic portal

OperaSampo LOD Service 
at LDF.fi

Next version of the KG, 
password protected 

SAHA editor
Used by data curators

modify

Testing UI 
A copy of the actual UI

data used Copy finished new version

data in use



Semantic Portal 

Oopperasampo.fi



OperaSampo User Interface

● Based on Sampo-UI Framework
○ Using the same KG from different application perspective
○ Two-step usage: filter data & analyse filtered data

● 5 application perpectives
○ Performances
○ People (singers, composers, …)
○ Compositions
○ Role characters
○ Places of performance

● 2 information views
○ Links to related services
○ Source references



Application 
perspectives

Performances People Compositions

Role characters

Role characters

Places of perfom. References

Related services



Search results

Tabs for data analyses

Fasets



Homepage of a 
performance
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Using the LOD Service and SPARQL 
for Digital Humanities Reserch



Visualize the 
number of 
performances in 
different theaters 
using Yasgui
and the  
SPARQL 
endpoint



SPARQL Query Used
PREFIX skos: <http://www.w3.org/2004/02/skos/core#>

PREFIX xsd: <http://www.w3.org/2001/XMLSchema#>

PREFIX opera-s: <http://ldf.fi/schema/operasampo/>

SELECT ?theaterLabel (COUNT(DISTINCT ?performance) AS ?performances)

WHERE {

?performance a opera-s:Performance . # Valitaan kaikki esitykset

?performance opera-s:performedIn ?theater . # Teatterit joissa esitys on esitetty

?theater skos:prefLabel ?theaterLabel . # Teatterin nimike

}

GROUP BY ?theaterLabel

ORDER BY DESC(?performances)



More Information – Questions?
Project homepage: https://seco.cs.aalto.fi/projects/oopperasampo
Portal in use: https://oopperasampo.fi

500 publications about the Sampo LOD infras and applications:
https://seco.cs.aalto.fi/publications/
Videos:
https://seco.cs.aalto.fi/applications/sampo/

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