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Sampo Model for 1) Human Users and 2) Machines
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APPLICATIONS & TOOLS

Use Cases Tools

Sampo Portals & Applications Sampo-Ul, ete.

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

f'
f‘
Ced

SPARQL
{REST API} Digital Humanities Research Google Colab, Jupyter,
- — YASGUI ete.
: /\ S s e s
= - . '_ s o B g i Jupyter
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https://seco.cs.aalto.fi/applications/sampo/

Graph-based data model (RDF) (try!)

18450711

places:g1774904 3 skos:prefLabel joani _
Language: fi

relations:date

relations:placeObject rdfitype

[J- V- Snellmanin koottujen teosten tekstilihde |

relations: — &
bEliasL.%C3%B6nnr jaanit 3A%2I%2F1df.fi%2Fsnellman%2F4457letter written at nguage: ]

skos:prefLabel

Elias Lonnrot lahetti kirjeen paikasta Kajaani paivamaarana 1845-07-11. |

people:p1360729255497828218

relations:Relation

1822-10-11
relations:date Datatype: xsd:date

dct:source

skos:prefLabel

schema:gender

personSubj

rdfitype

relations:personSubject

rdfitype

relations:p1360729255497828218-¢2137890381269033706-g7410305339321325414
Lonnrot, Elias (1802-1884)

relations:placeObject | Henkilén Elias Lénnrot uraan tai opiskeluun liittyy paikassa Turun akatemia tapahtuma: Ylioppilas Turussa 11.10.1822 |

skos:prefLabel Turun akatemia
Language: fi

places:g7410305339321325414

Namespaces:
xsd: hitp:/fwww.w3.0rg/2001/XMLSchema#
schema: https://schema.o;
skos: http:/fwww.w3.0rg/2004/02/skos
sampos: http://ldL.fifschemafsampof
places: http://ldf.filsampofplaces/
people: hitp://ldf.fifsampo/people/
relations: http:/ldf fifrelse/
datasets: http://ldf.f
det: htp:f/purl.org/dc/terms/
rdf: http:ffwww.w3.0rg/1999/02/22-rdf syntax-ns #



https://www.w3.org/TR/rdf11-concepts/

Linked Data Finland Living Lab http://Idf.fi

Linked Data Finland

Living Laboratory Data Service for the Semantic Web

This site is the Living Laboratory of the FIN-CLARIAH research infrastructure initiative, conducted by the

Ho_r!-ne Semantic Computing Research Group at Aalto University in collaboration with University of Helsinki and a large
Froject consortium of other Finnish universities and organizations.

Datasets

Search Data Our goal is to make life easier for both Linked Data publishers and consumers on the Web. We base our work on
Schemas the Linked Data principles and stack of standards founded on the semantic data model RDF, standardized query
Services language SPARQL, and live HTTP URIs for identifiers.

Policies

Documentation 5-star Linked Data

Validation . . )

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

e Make data available on the Web in whatever format.

Your Data?

Linked Data School

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.

8-star Linked 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 the underlying data models used, how well the data actually
conforms to the models, as well as trustworthiness of the data. To these ends, we extend the model with three
additional stars to encourage data publishers to make their data more re-usable:

Describe explicitly and publish the schemas used in the dataset (unless the schemas are
already available elsewhere).

Explain the quality of the dataset against the schemas used in it, so that the user can tell
whether the data quality matches her needs.

Give explanations when the data is factually correct with respect to the real world and
when possibly not.

Eero Hyvonen and Jouni Tuominen: 8-star Linked Open Data Model: Extending the 5-star Model for Better Reuse, Quality, and
Trust of Data. Posters, Demos, Workshops, and Tutorials of the 20th International Conference on Semantic Systems
(SEMANTICS 2024), vol. 3759, CEUR Workshop Proceedings, September, 2024. https://ceur-ws.org/Vol-3759/paper4.pdf


http://ldf.fi/
https://ceur-ws.org/Vol-3759/paper4.pdf
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Linked Data Science
Applications

Your Data?

Linked Data School

Metadata of nearly 100,000 historical figures,
over 50,000 organizations, and 27,000 places

SampoSampo - Connecting Everything to Everything Else

Linked Data Finland

SampoSampo dataset links numerous Sampo systems and external data services to each other. It is similar to
the international online service VIAF: The Virtual International Authority File, which links together authority
databases and other registers of national libraries in different countries. However, SampoSampo has been
adapted to fit into the national FIN-CLARIAH/DARIAH-FI research infrastructure.

The dataset contains information on nearly 100,000 historical figures, over 50,000 organizations, and 27,000
places.

To test and demonstrate its usefulness, this Knowledge Graph is in use in the semantic portal SampoSampo,
explained in more detail on the project page.

The Knowledge Graph is published on Zenodo with a version history, and it can be downloaded as RDF and
CSV files.

Data Download

The data can be downloaded at https://zenodo.org/record/18188936/files/samposampo-data-v1.0.0.zip.

License

CCBY 4.0

Licensor: http://seco.cs.aalto.fi

©



LDF.fi — generic Linked Data publication platform

pyLODE

[ HTML ] [SPARQL]

Schema documentation

Graphviz
Automatic dataset page generation
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http://dt.filcoco/provided/p0000000000000000370

Toimija: Lénnrot, Elias (1802-1884)
et

Ensisijainen nimike

htp:/Awww.yso.filonto/kaunokki#person_123175038752779

henkild, kirjailija tai muu tekija: Lénnrot, Elias
fedit]

Lonnrot, Elias (1802-1884)

™ Floruit 1800-1046 Caat) kirailat, aakait
has statistic it icocltase1478427555198675950. ol cocollasle1672196299193604185. asuinpaikkakunta tai -paikkakunnat Helsinki, Kajaani, Oulu, Paltamo
hitp /At filcocolstats/s1674785428012713067. hilpi/Adi ficocolstais/s1803964612227468647.
hitp:/Adt filcocolstats/s2589005086295959038, MM elimikertatietoa Syntynyt
hitpi 1 115361676337, htpi/1d.i/coco/stats/s3066486265667192211, 9.4.1802 Sammatti
| | 113304618871939671, hitp/Adt ilcocols 1694807881294491,
24 E Kuollut
httpJAdt.filschema/coco/degree 6525 19.3.1884 Sammatti
u Pt W3.01Q/200805/6K0S- | s, Eias, Lonnroth, Elias Roululls
X Kavi Tammisaaren pedagogiota 1814-1815 ja Turun katedraalikoulua
NI OrG 200808 skos- |4 e 1816-1818. Opiskeli Turun akatemiassa 1822-27. FK 1827. Liaketieteen
xldprefLabel Lonnay opiskelia Helsingin yliopistossa 1828-32, LL 1832.
femin/a1SarEs: o Al ISI0s,
mmmmm ps:/akatemiasany
(P%3A%2F 2P wunw o pnnn apulaislaakari 1832-33, Kajaanin piirilaakari 1833-1844,
D megalasaen Lhenkdolotsh Wi LupadalobuE s Lol ios./owgncarcioralaiado? 1849-1854, Helsingin yliopiston Suomen kielen professori 1854-1862,
| Suomalais-ruotsalaisen sanakirjan toimittaja 1862-1880.
i i deinrct-§ Tutkimusmatkailija, runonkeraaja, laakari, kielitieteilja, lehtimies ja
runoila.
Kirjailjan asuinpaikat
Oulun pirin apulaisiaakari 1832-33.
httpu/Adt finbi/p835 http:/Adt filyoma/people/p13705

Henkilokésit
ledi)

for humans
and machines

(try!)

SAHA3 | sampo - search

http://df.finbi/bit
http://di.finbi/coordinate
http/Adt.fiinbtAennica
http://dt.fiinbtformatted_link
http/Adt.finbt/genicom
http/Adt.finbf/genitree
http//dt.finbt/has_entry

http:/Adf. 18

Person: Loénnrot, Elias (1802-1884)
fedi]

Gender Male

http:/www.w3.0rg/1999/02/22-

rdf-syntax-ns#type Person

e TR e : = P

In dataset Akatemiasampo, Albert Edeffettin kirieet, Biografiasampo, Geneanet, Geni.com, HISTO, ISNL, J. V.
Snellman — Kootut teokset, KANTO, VIAF, Wikidata, Wikipedia,
Abo Akademis bibliotek Databasen Brevsam

Number of pagelinks 16

Preferable label Lonnrot, Elias (1802-1884)

References (97)
Henkilon Elias Lonnrot ur in littyy paikassa Tammisaari tapahtuma: Tammisaaren maqgg jion oppilas 31.10.1814 (Relation) «— Yhteyden henkilosubjekii
Henkilon Elias Lénnrot uraan m gplskeluun littyy paikassa Turun akatemia tapahtuma: Ylioppil s — 11.10.1822 (Relation) «— Yhteyden henkilosubjekti
Henkilon Eli t uraan tai opiskeluun littyy_paikassa Kajaani tapahtuma: Kajaan , samalla Kajaanin linnanlazikari 1833-53 (Relation) « Yhteyden henkildsubjekii
Henkin Elas Lonnrot raan ta opiskeluun littyy paikassa Hameenlinna tapahtuma: oIeva{éakanna mm. Helsmg ssa Hameenlinnassa v. 1831 (Relation) « Yhteyden henkilosubjekti
Henkilon Elias Lonnrot uraan tai opiskeluun liittyy paikassa Helsinki tapahtuma: Koleralaakarina mm. Helsingissa | eenlinnassa v. 1831 (Relation) « Yhteyden henkilasubjekii
Henkiln Elias Lénnrot uraan tai opiskeluun littyy paikassa Hameenlinna tapahtuma: Apteekkioppilas Ham: nlmna - 1822 (Relation) — Yhteyden henkilsubjeki
Henkilon Elias Lonnrot uraan tai opiskeluun littyy paikassa Turun katedraalikoulu tapahtuma: Turun katedraalikoulun opp as 5 41816 (in cl. prim.) - 1818 (Relation) « Yhteyden henkildsubjekii
Henkilén Elias Lénnrot uraan tai opiskeluun littyy paikassa Porvoon lukio tapahtuma: Porvoon lukion oppil (;Umm ) fr att egna sig &t apotekareyrket) (Relation) «— Yhteyden henkilbsubjekti
Henkilén Elias Lonnrot uraan tai opiskeluun lityy palkassa Lammi tapahtuma; Asui sitlemmin Sammanssa Haar]arven Nikun Izkzssa ja vuodesta 1870 Lammin talossa (Relation) «— Yhteyden henkilosubjeki
: riérven Nugg xn lossa lummu_a_o_l.mama (Relation) « Yhteyden nenk.\osumeku

Elias Lnnrot on asunut paikassa Oulu. (Relation) « Yhteyden nenkncsumeku

: Loénnrot, Elias (1802 - 1884)

Lénnrot, Elias (1802-1884)

http://www.blf.filartikel.php?id=2836

arvo, ammattital | Holog, oorst, kanganeuvos, svistols, kg ja, kielitieteila, kiraila, leksikografi, Iaaketieteen
hitp://dt iinbflcoord83s toiminta tohtori ja hist.-flologian tohtor, l3akari, ped: 2 noilia
coordinate of

embedding into a

space

ensisijainen nimi Lénnrot, Elias (1802-1884)

Lénnrot, Elias
ihmissuhde Yksityistod. antaj ja: Asp, Karl Jakob, Yksityistod. saaja: Brandt, Johan

Longehtm, Honrt, Viaiyisiod.sesl:
Brenner, Andeisgﬁar Napolg; Yisltsiod. saaj Cadeniys Kar Vihelm

, Jakob Johan, Yksilyistod. saaja:

Ma M. Vkﬂm\

Amm:_s_wmm ja: Jansson, Au
janus, Georg August, Yksilyistod sagja; Kiogens. Alesander, Ylysiod

I , Yksityistod. saaja:
ja: Tennberg, Alexander, Yksityistod. saaj Tamsg@ Kari Vilhelm, Yksityisiod. sasj
Wahigren, Ado Aﬂ.ql!_auh Yksityistod. saaja: Westling, _m_w_m
kirjautuminen 11.10.1822
BNk suamatinenssasanasto s omeiogspsvets  Msarssor @rin Do Gope | pimersia = ] WIKIDATA [ sswenvson soaen s enon
Elias Lonnrot isaise
Jrr— esd Voo Toos -
—, . . G = =
WTETAR NNENUUGTO  Lgnnrot, Elias, 1802-1884 0 s
Eaanre, B, T80z 1800 Lonnrot | E-F. Loanrot
em ko
HENKILON TUNNISTE Aster ID: 000051570 (& ~ In more languages
15000 001 210 24500 oo
[ Language Label Descrton Ao koo a5
sommia ™ detatioral s Linnrot
wouai ™
o, i, 02064
o i, s Fonan [Ep— suomalainen klevalanseka Karistar [
ot Ko, elenuida 58 (1802-1884)
e 3””“‘ L ‘Swedish Elias Lonnrot finlindek torfatiare och folkdikining Elias Lonnrot
Gorman s Lom

<http://1df fi/sampo/peop1e/p1350729255497825218>
<https://schema.org/
<http //1df.fi/schema/sampo/in_dataset>
<http://ldf.fi/sampo/datasets/LetterSampo> , <http://ldf.fi/sampo/datasets/Wikipedia> ,

<http://1df.fi/sampo/datasets/AcademySampo> , <http://ldf.fi/sampo/datasets/AboAcademy> , <http://ldf.fi/sampo/datasets/Geneanet>
» <http://ldf.fi/sampo/datasets/Wikidata> , <http://ldf.fi/sampo/datasets/Wikitree> , <http://ldf.fi/sampo/datasets/HISTO> ,
<http://1ldf.fi/sampo/datasets/Snellman> , <http://ldf.fi/sampo/datasets/Edelfelt> , <http://ldf.fi/sampo/datasets/KANTO> ,
<http://1df.fi/sampo/datasets/Geni> , <http://ldf.fi/sampo/datasets/BiographySampo> , <http://ldf.fi/sampo/datasets/ISNI> ,
<http://1df.fi/sampo/datasets/BookSampo> , <http://ldf.fi/sampo/datasets/VIAF> ;

<http: //ldf f1/schema/sampo/pagelinks>

finnischer Schisoler, Philloge und Arz (1802 Lonarot
~1a84)

<http: //ww w3. org/2004/02/skos/core#prefLabeb
‘Lonnrot, Elias (1802-1884)" ;

<https://schema.org/gender> <https://schema.org/Male> ;

<https://schema.org/image> <http://commons.wikimedia.org/wiki/Special:FilePath/Elias%20L%C3%B6nnrot%s20portrait.jpg> .


http://ldf.fi/sampo/people/p1360729255497828218

LDF.fi: SPARQL endpoints for
querying data for analysis, visualization,

mash-up apps (CSV, JSON, XML) (try!)

£ | htip/Adf.fisampolspargl
v PREFIX foaf: <http://xmlns.com/foaf/@.1/>
PREFIX sch: <https://schema.org/> < '
PREFIX time: <http://www.w3.0rg/2006/time#>
PREFIX sampos: <http://1df.fi/schema/sampo/>

SELECT ?category (count(DISTINCT ?born) AS ?Births) (count(DISTINCT ?deceased) AS ?Deaths)
 WHERE {
v { SELECT DISTINCT ?person__id (SAMPLE(?_proxy) AS ?proxy) WHERE {

?person__id a sch:Person .

10 ?_proxy foaf:focus ?person__id ; sampos:birth_time/time:hasBeginning [] .
11 } GROUP BY ?person__id }
12 FILTER (BOUND(?proxy))
13y {
14 proxy sampos:birth_time/time:hasBeginning 7time .

B Table = Response [ Gallery | Chart @ Geo € Geo3D 48 Geoevents [ Markup %" Network [ Pivot = Timeline 730 results in 0.324 seconds €% Configure & @

—— Births
—— Deaths

1,600
1,400
1,200
1,000
800
600
400

200

0 Aok | . .
https://yasqui.triply.cc

G ST g2 3 a0 WP R (008 (GO R (680 B (o G0 (P GO (B 1P 12 1P 1B P g2 a8 e 2 a0 (00 1R g 0



https://www.w3.org/TR/sparql11-query/
https://api.triplydb.com/s/26c3C9JF9
https://yasgui.triply.cc

LDF.fi:
Download
data graphs
(Turtle,
JSON-LD.
RDF/XML, ...

via SPARQL HTTP
Graph Store Protocol

(tryl)

labels:

labels:

labels:

labels:

labels:

labels:

labels:

11008569389958773314

rdf:type xl:Label;

skos:prefLabel "Zilliacus, Henrik Vilhelm Johan";
schema: familyName "Zilliacus";
schema:givenName "Henrik Vilhelm Johan" .
11008748179798471596

rdf:type xl:Label;

skos:prefLabel "Sirelius, Klemens Johan Gabriel";
schema: familyName "Sirelius";
schema:givenName "Klemens Johan Gabriel" .
11030176626956441905

rdf:type xl:Label;

skos:prefLabel "Rein, Gabriel";

schema: familyName "Rein";

schema:givenName "Gabriel" .
11055033166923055367

rdf:type xl:Label;

skos:preflLabel "Kankari, Kaarle August";
schema: familyName "Kankari";
schema:givenName  ‘'"Kaarle August" .
11064509646189052930

rdf:type xl:Label;

skos:prefLabel "Saelan, Anders Olivier";
schema: familyName 'Saelan";
schema:givenName "Anders Olivier" .
11081974486497580153

rdf:type x1l:Label;

skos:prefLabel "Gustafsson, Fridolf Vladimir";
schema: familyName "Gustafsson";
schema:givenName  "Fridolf Vladimir" .
11102218795425051189

rdf:type xl:Label;

skos:prefLabel "Bjornberg, Karl Anton";

schema: familyName "Bjornberg";
schema: givenName "Karl Anton" .


https://www.w3.org/TR/turtle/
https://www.w3.org/TR/json-ld/
https://www.w3.org/TR/rdf-syntax-grammar/
https://www.w3.org/TR/sparql11-http-rdf-update/
https://www.w3.org/TR/sparql11-http-rdf-update/
http://ldf.fi/sampo/data?graph=http://ldf.fi/sampo/histo

SeCo
Samposampobeta o\ t PEOPLE ORGANIZATIONS PLACES PERSON-PLACE RELATIONS DATA SOURCES FEEDBACK INFO v INSTRUCTIONS '

SampoSampo

"Connecting Everything to Everything Else"

Select a perspective to search and browse the knowledge graph:

People : ation Places

N 3
Historical Finnish people r ; ! Buildings, cities, counties,
-
municipalities, etc.

Data sources
Overvigw of data sources _| |

livati

Select example searches, vi and linked infor

I under license fi .com

Aalto Universit v . ~
A” School of Science - R HELDIG SoCASCENCES DARIAH-FI

AND HUMANITIES



SampoSampo data dump (static
files)

« Zenodo
o Linked Data format: RDF files
o Other formats: CSV files
o Versioning, digital object identifier (DOI)

Published January 9, 2026 | Version 1.0.0 [ cataset & 0pen |
@ views & DOWNLOADS
SampoSampo Knowledge Graph
» Show more details
Leskinen, Petri' @; Tuominen, Jouri':2 ®; Hyvénen, Eero Antero? ' @; Rantala, Heikki' @; Ahola, Annastina premp—
SampoSampo: Connecting Everything to Everything Else perEons

Leonardo da Vinci (1452-1619) has said: “Learn how to see. Realize that everything connects to everything else’. This wisdom is very true regarding Cutural Heritage (CH) Version 1.00 Jan g, 2020
data due to s rich nkedness, and regarding Linked Open Data (LOD), where enriching data by linking i the great underlying promise. SampaSampo - ‘the Mother of other 10528 zanodo 18188506
‘Sampos and beyond"aims to adress the chalienge set by Leonardo da Vinci by interlinking data about historical Finnish people, organizations, places, and events from a
varety ol oter Sempo'sytems nclding Cite all versions? You can cite all versions by using the DOI

1, ABHOTYSEAR, 10.5281/zenodo, 18188935, This DOI represents all versions, and will

2. BiographySampo, always resolve 1o the atest one. Read more

3. BookSampo,

4. Vanhat Norssit Sampo,

5. LetterSampo Finland (180-1917),

6. ArtSampo,

e External resources

8. PariamentSampo, and Peared i

9. OperaSampo, .

OpenAIRE

and various other data sources: ¢

1. Wikidata,

2. KANTO authoriy fls,

3.YS0 Places,

415N, Keywords and subjects

5. Wikipedia,

6. Genoanet and Geni genealogy services, Semantic Web || Linked Data

7. WikiTree,

8. ULAN registry provided by Getty Research, and
9. HISTO - Finnish history ontology.

Inthe SampoSampo project the Sampo series of H LOD services and semantic portals based on th are considered. The Sampo Details

model iselfis used to establish an enity alignment LOD service on top of which a meta-level Sampo, is created, d

related datasets and KGs. For searching eniities globally, hon d, and for searchi between DOt

entities, faceted search is applied to knowledge-based astep toward the "Web of Wisdom'. .
The SampoSampo s part of he national FIN-CLARIAH research nfrasirusture in Finland, and was published in 2026, Resource type

Dataset


https://doi.org/10.5281/zenodo.18188935

Linked Data infrastructure

Applications
Ontologies - @& =|E = - . | Linked Data Sets
Ontology Services, .~ . .- .. - Data Services

.'N?“tibnal.»semant'it Web =4S¢

Human LAl \Tinfrastructure = = NEY
Infrastructure ~ () 3 e TARHE .\_j_;-_;),(ﬁ-.. YA = \

Web Standards =~ - = |- = Software Tools

K i

Best Practices : e O - Data Aggregation
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. All software components are run as Docker containers
o Portable services, can be run on a local machine/server
. Triple stores (Fuseki, QLever) run on virtual machines
« Web applications (Varnish for routing + cache, www.ldf.fi, portals)
run on OpenShift container cloud
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https://hub.docker.com/r/secoresearch/fuseki
https://github.com/ad-freiburg/qlever
https://varnish-cache.org
http://www.ldf.fi
https://github.com/SemanticComputing/sampo-ui
https://www.kielipankki.fi/organization/fin-clariah/
https://www.dariah.fi
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