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make your stuff available on the Web (whatever format) )
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“Traditional” Open Data ] Linked Open Data (Tim Berners-Lee)
http://5stardata.info
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# Events, photographs and articles that are situated in Vyborg
SELECT DISTINCT ?type ?resource ?prefLabel
¥ WHERE {
o 4
# Events
BIND (<http://1df.fi/warsa/places/municipalities/m_place_614> as ?vyborg)

mm—ncoming Links

—Outgoing Links

?resource crm:P7_took_place_at ?vyborg ;
a ?typeURI ;
crm:P4_has_time-span ?timespan .

FILTER(?typeURI != wet:Photography)

?typeURI rdfs:subClassOf* crm:E5_Event .

@
® }
® UNION
® -

Response = Pivot Table = Google Chart = Geo ¥ <S>

wing 1 to 50 of 11,147 entries (in 3.195 seconds)
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sa/events/eve "Battle of Vyborg, Pappilanniemi and Karenmaki sub-blocks"@en
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Linking Open Data cloud diagram 2017, by Andrejs i
Abele, John P. McCrae, Paul Buitelaar, Anja “Battigree MtPY/dtfiwar

n sa/events/eve "Battle of Vyborg, Pappilanniemi and Huhtiala sub-blocks"@en

Jentzsch and Richard Cyganiak. http://lod-cloud.net/ ' Seeas
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Linked Data application ecosystem

Application 2
Application 1

Application N
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Linked Data Services
Standard WWW Technology




Linked Data Finland service LDFE.fi (2014-)

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 Ser]
Computing Research Group at Aalto University in collaboration with University of Helsinki and a largq

Project
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Schemas
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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 Wel
our work on the Linked Data paradigm and stack of standards, which combines an expressive, sema
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 ti
consumers need more support in getting to know and access them, as well as a better grasp of their
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
your data easily.

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

This added support should come with as little extra work as possible to the data publisher. Our hypof]

a lot of this can be done automatically, basing on the Linked Data core. A data publisher needs only

WarSampo
Linked Data Finland

This dataset includes harmonized data of different kinds concerning the Second World War in Finland, separated
in different graphs representing events, actors, places, photographs, and other aspects and documentation of the
war. To test and demonstrate its usefulness, this data service is in use in the semantic portal WarSampo
explained in more detail in this project page.

Example SPARQL queries for the data:

« Events, photographs and articles that are situated in Vybor
» Casualties of the 1st Division and its subunits in the time interval 13.2.-13.3.1940 by place and date

License

CCBY 4.0

See possible graph-specific licenses below.

Detailed Dataset Contents
Wartime Events (URI: http:/ldf.filwarsa/events)

( Browse data / View in Sotasampo.fi / Download )

Information on the events of the Winter War and Continuation War were derived from the books Talvisodan
pikkujattildinen, Jatkosodan pikkujattildinen, and the organization records of the Finnish Defence Force.
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Gocgle Map data ©2019
68.936487, 27.282297
Collection 1-kokoelma
Collection parish (in ca 1938) Inari
Collector Portti, Reija
http://1df.fi/schema/kotus-
names- Paikka sijaitsee keruukartalla taman karttaruudun alueella.
archive/positioning_accuracy
Latitude 68.936487
Longitude 27.282297
Name Ukko
Name type paikannimi
Same as https://nimiarkisto. fi/wiki/Q5601617
Stamp date 1990

Type saari



SPARQL
endpoints for
querying data
for analysis,
visualization,
mash-up apps

e.g. CSV

kotus +

1~ PREFIX

2
3
4
5 PREFIX
6
7 v SELECT
8

skos: <http://www.w3.org/2004/02/skos/core#>

rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
na-schema: <http://1df.fi/schema/kotus-names-archive/>
hipla-schema: <http://1df.fi/schema/hipla/>

?maariteosa (count(?maariteosa) as ?1km) WHERE {

?s na-schema:place name modifier ?maariteosa .

9}

10 GROUP BY ?maariteosa
11 ORDER BY desc(?lkm)
12 LIMIT 20

Response = PivotTable = Google Chart = Geo ¥

Showing 1 to 20 of 20 entries

maariteosa

1 Iso

2 Mylly
3 Riihi
4 Pitka
5 Kivi

6 Pikku
7 Vali

8 Ranta
9 Ala
10 Koti
11 Koivu
12 Pera
13 Kallio
14 Uusi
15  Raja
16 Palo
17 Suo
18  Sauna
19 Joki

20 Metsa

Ikm
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5424° " Madintage:
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4976~ ""xsd:integer
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@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix schema: <http://schema.org/> .

@prefix skos: <http://www.w3.0rg/2004/02/skos/core#> .
@prefix xml: <http://www.w3.0rg/XML/1998/namespace> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

D ow n I o a d <http://urn.fi/URN:NBN:fi:bib:me:W00003542600> schema:author <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:contributor <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;

schema:name "Mikael Agricolan teokset : 1, ABC kiria ; Rucoufkiria"
"Mikael Agricolan teokset : 1, Abckiria, rucouskiria",
2, Se Wfi Teftamenti",

"Mikael Agricolan teokset :

"Mikael Agricolan teokset : 2, Se wsi testamentti",

"Mikael Agricolan teokset : 3, Kadsikiria, Messu eli Herran echtolinen, Se meiden Herran Iesusen Christusen pina, Davidin
psaltari, Weisut ia ennustoxet, Ne prophetat, Haggaj, Sacharia, Maleachi",

"Mikael Agricolan teokset : 3, Kasikirja",
"Mikael Agricolan teokset : Tekstien selvennys" .

<http://urn.fi/URN:NBN:fi:bib:me:W00023266800> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "Suomalaisia suurmiehia" .

<http://urn.fi/URN:NBN: fi:bib:me:W00025575600> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "Mikael Agricolan edellakdvija : Pyhdn Stefanin, Perman ensimmdisen piispan, elamantyoé" .

<http://urn.fi/URN:NBN:fi:bib:me:W00028705000> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "Nuori Mikael Agricola" .

<http://urn.fi/URN:NBN:fi:bib:me:W00029465400> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "Mikael Agricolasta E. W. Pakkalaan : Suomen kirkon paimenien elamdkerrasto" .

<http://urn.fi/URN:NBN:fi:bib:me:W00031602000> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "En véag till en av varldslitteraturens stora namnldsa skalder : vem var Michael Agricola?" .

<http://urn.fi/URN:NBN:fi:bib:me:W00041137700> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "Fiskaresonen : Finlands oférgatlige wéalgdrare"

<http://urn.fi/URN:NBN:fi:bib:me:W00041920500> schema:contributor <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "Mikael Agricola ja Erasmus Rotterdamilainen" .

<http://urn.fi/URN:NBN:fi:bib:me:W00046892800> schema:about <http://urn.fi/URN:NBN:fi:au:p
schema:name "Mikael Agricola : bibliografinen opas" .

:000103346>

El

<http://urn.fi/URN:NBN:fi:bib:me:W00047053600> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346>
schema:name "Vanhan kirjasuomen lukemisto" .

<http://urn.fi/URN:NBN:fi:bib:me:W00047350200> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346>
schema:name "Michael Agricola : der Reformator Finnlands : sein Leben und sein Werk" .

<http://urn.fi/URN:NBN:fi:bib:me:W00047843300> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "Mikael Agricola, der erste finnische Bibeliibersetzer" .

<http://urn.fi/URN:NBN:fi:bib:me:W00048912200> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346>
schema:contributor <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "Oma kieli : Mikael Agricolan teksteja nykysuomeksi" .

<http://urn.fi/URN:NBN: fi:bib:me:W00049272700> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346> ;
schema:name "Agricolan aika" .

<http://urn.fi/URN:NBN:fi:bib:me:W00060415000> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346>
schema:name "Suomalaisen eksegetiikan ja orientalistiikan juuria : Roots of exegetics and oriental studies in Finland" .

<http://urn.fi/URN:NBN:fi:bib:me:W00060662600> schema:about <http://urn.fi/URN:NBN:fi:au:pn:000103346>
schema:name "Mikael Agricola",
"Mikael Agricola : elamd ja teokset" .



Visualizations based on SPARQL

Query +

@ | http:/ndt fimmmisparal
1~ PREFIX skos: <http://www.w3.org/2004/02/skos/core#> < ’

2 PREFIX ecrm: <http://erlangen-crm.org/current/>

3 PREFIX efrbroo: <http://erlangen-crm.org/efrbroo/>

4

5 # transfers of custody in 1800-2000

6

7~ SELECT ?transfer_year (COUNT (*) AS ?transfer_count) WHERE {|

8  ?transfer ecrm:P4_has_time-span ?transfer_timespan ;

9 ecrm:P70i_is_documented_in ?source .

10 ?transfer_timespan skos:preflabel ?timespan_label ;

1 ecrm:P82a_begin_of_the _begin ?timespan_datetime .

12 BIND(YEAR(?timespan_datetime) AS ?transfer_year)
13 FILTER(?transfer_year < 2000 & ?transfer_year > 1800)

14
15 ?source skos:preflLabel ?source_title .

16

17 ?transfer ecrm:P30_transferred custody of ?manuscript .
18 ?manuscript a efrbroo:Fd_Manifestation Singleton ;

19 skos:prefLabel ?manuscript_name .

20

21} GROUP BY ?transfer_year
22 ORDER BY ?transfer_year

EBTable = Response 3 Gallery Il Chart © Geo © Geo-3D @ Geoevents MPivot = Timeline 193 results in 9.526 seconds & Configure & @
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Build your own application!
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Tutki henkiloon liittyvia
tapahtumia

‘Sivulla naytetaan lista henkison littyvists tapahtumista
ninin littyvat paikat kartalla seka tapahtumasana
alkajanalla. Tapahtumat on poimitu biografiakuvausten
tekstikentista

Henkiolia on 63 tapantumas:

1: Syntynyt 20.6.1873 Rantasaimi @

2 Kaynyt kaksi luokkaa Vilpurin suomalaista kiassilista
Iyseota 1853 - 1857, kolme luokkaa Viipurin Akelskoulua
1887 - 1890 @

3 yioppias Tampereen reaaliyseosta 1293 @
4 ylopiston prustuskoulu 1894 - 1697

5 Arkkitehtitoimisto Geselius, Lindgren & Saarinen,
perustajajasen, osakas 1596 - 1007

Rvittaukset

e

W Kieianalyys:

Eliel Saarinen

Satellite

North e { T

T

6 Arkkitehtitoimisto Gesellus, Lindgren, Saarinen
Tallbergin talo. 1896 - 1898

7 arkitent Suomen Polyteknlisesta opistosta 1897

Goagle

& 1. palkinto Suomen Kasttyon Ystavien kotimaisen tyyin
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« Write your own SPARQL queries + info graphics: YASGUI

« Access and process data programmatically: RDFLib
(Python), Apache Jena (Java)

« Wrap SPARQL endpoint in a simple REST API: gric

o Visualize: ResearchSpace, Cytoscape, Palladio

« Build semantic portals: Sampo-Ul

« Validate data: ShEx and SHACL validators

o Infer new data: RDFS, OWL reasoners

Aalto Uni i » SeC HELSINKI INSTITUTE FOR
A oo - - - w. HELDIG sociALSCIENCES

';';' Helsinki Centre for Digital Humanities AND HUMAN ITI ES


https://yasgui.triply.cc/
https://rdflib.readthedocs.io/en/stable/
https://jena.apache.org/
http://grlc.io/
https://researchspace.org/
https://cytoscape.org/
https://hdlab.stanford.edu/palladio/
https://seco.cs.aalto.fi/tools/sampo-ui/

LDF.fi

Legislation and case law: Semantic Finlex

War history: World War | Linked Open Data, WarSampo, WarVictimSampo
Spatial data: place names from National Land Survey, National Archives,
Institute for the Languages of Finland

Biographies: BiographySampo, AcademySampo, Vanhat Norssit
Epistolary data: LetterSampo

Corpus linguistics: STRATAS project

Cultural heritage: data from BookSampo, CultureSampo, Semantic Kalevala,
MuseumFinland

Bird and weather observations: data from Tiira.fi, Halias Station, Finnish
Meteorological Institute

Biological nomenclature: birds, mammals, insects, plants

...and more...

Your dataset?


http://ldf.fi

Learn SPARQL! Thanks!

/wiki/Wikidata:SPARQL tutorial

https://www.wikidata.or

https://programminghistorian.org/en/lessons/graph-databases-and-SPARQL

WIKIDATA

Main pago.
Commnity porta
Projoct chat

Groato a now tom
Groato a now Loxomo

Printabo version

Tools
What links horo.

Pago information

In Wikipedia
£ Add ik

Projoct page  Discussion Road Edt Viewhistory | Search Wikidata Q

Wikidata:SPARQL tutorial

Oher tangunges: Bahassncoresa - Detic - Engle - Trke 1 catalh 1 - dank - - eapal ol - KalAnoT < ple < poriabe do Brash - senek 1 - yooci YA & oyt 1+ o8- B o

Otho languages: | Bahasa indonesia® - Deuiach .- Engllhe - Tuke cealh =  danak - espafl s ranais ko - olsid poruuts do Bres - svensa. - prcoh
i BATE o

YKPAHCBK o * bughphl  * &

WDQS, the Wikidata Query Servico 2, s a powerlul tool to provide insight nto Wikidata's content, This guide willteach you how 10 use it

Contents [de]
1 Before we start
2 SPARQL basics
3 Our first query
3.1 Autocompletion
4 Advanced trple pattors.
5 Instances and classos
5.1 Property paths
6 Qualifers
7 ORDER and LIMIT
7.1 Exercise
7.1.1 Atthur Conan Doyle books
7.1.2 Chemical eloments
7.1.3 Rivers that flow into the Mississippi
7.1.4 Rivers that flow into the Mississippi I
8 OPTIONAL
9 Expressions, FILTER and BIND
9.1 Datatypos
9.2 Oporators
93 FILTER
9.4 BIND, BOUND, IF

Matthew Lincoln
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Using SPARQL to access Linked Open Data

This lesson explains why many cultural institutions are adopting graph databases,
and how researchers can access these data though the query language called

SPARQL
&rPeerreviewed  WRCCBY40 i SupportPH
EDITED BY REVIEWED BY
PUBLISHED MODIFIED DIFFICULTY

This lesson has been translated into Spanish: Uso de SPARQL para acceder a datos abiertos
enlazados

Lesson Goals

This lesson explains why many databases, and how

researchers can access these data though the query language called SPARQL
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https://www.wikidata.org/wiki/Wikidata:SPARQL_tutorial
https://programminghistorian.org/en/lessons/graph-databases-and-SPARQL

