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Semantic Web 
(Tim Berners-Lee)

Linked
Open Data

GOAL
to make Internet data 

machine-readable



LINKED OPEN DATA



Open Linked Data

Open

Linked

Data

Open licences, 
eg. Creative 
Commons

URI, RDF



LINKED OPEN DATA

structured data

published online

in order to be accessed automatically by computers

in order to be queried and analyzed



5-star Open Data
[Tim Berners Lee]
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[source: Hausenblas, M. (2012, January 22). 5-star Open Data. http://5stardata.info/en/]. 

http://5stardata.info/en/
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SEMANTIC WEB 
– FORMATS AND TECHNOLOGIES

RDF RDFS SKOS SPARQL

Notation3 N-Triples Turtle OWL

RIF JSON-LD ActivityPub



RDF
- REOSURCE DESCRIPTION

FRAMEWORK

has come to be used as a general method for description 
and exchange of graph data

designed as a data model for metadata

a World Wide Web Consortium (W3C) standard 



RDF

https://en.wikipedia.org/wiki/Resource_Description_Framework#/media/File:Basic_RDF_Graph.svg

https://en.wikipedia.org/wiki/Resource_Description_Framework#/media/File:Basic_RDF_Graph.svg


RDF

Resource Properties

Values:

thema

owner

creator

language



RDF

https://en.wikipedia.org/wiki/Semantic_Web#/media/File:RDF_example.svg

https://en.wikipedia.org/wiki/Semantic_Web#/media/File:RDF_example.svg


RDF

https://en.wikipedia.org/wiki/Semantic_Web#/media/File:RDF_example_extended.svg

https://en.wikipedia.org/wiki/Semantic_Web#/media/File:RDF_example_extended.svg


BIBLIOGRAPHIC DATA
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FRBR (Functional
Requirements for 

Bibliographic
Records)

Linked Open Data

RDF (Resource 
Description Framework)

New opportunities?



FRBR 
– Functional Requirements for 

Bibl iographic Records

https://en.wikipedia.org/wiki/Functional_Requirements_for_Bibliographic_Records#/media/File:FRBR-

Group-1-entities-and-basic-relations.svg

https://en.wikipedia.org/wiki/Functional_Requirements_for_Bibliographic_Records#/media/File:FRBR-Group-1-entities-and-basic-relations.svg


FRBR 
– Functional Requirements for 

Bibl iographic Records

a single exemplar of a manifestation

BUWr, 987977 I Czech NL, 002877973 BL, BLL01017782111

the physical embodiment of an expression of a work

„Wiedźmin” published in 
Warsaw in 1994

„Krev elfů” published in 
Petřvald in 2016

„Blood of elves” published in 
London in 2010

he specific intellectual or artistic form that a work takes each time it is 'realized

„Krew elfów” (original Polish
version)

„Krev elfů” (Czech translation
by Stanislav Komárek)

Blood of elves (English 
translation by Danusia Stok)

Distinct intelectual or artistic creation

„The Witcher” → „Krew elfów” as a concept

Item

Manifestation

Expression

Work

https://katalog.bu.uni.wroc.pl/lib/item?id=chamo:41447&fromLocationLink=false&theme=system
https://aleph.nkp.cz/F/5YF3D3I1DL79GD59E2IB591J6H9B53U2Q1FIG6IEK1XRACC5U6-33835?func=full-set-set&set_number=219083&set_entry=000009&format=999
https://explore.bl.uk/primo_library/libweb/action/display.do?frbrVersion=4&tabs=moreTab&ct=display&fn=search&doc=BLL01017782111&indx=1&recIds=BLL01017782111&recIdxs=0&elementId=0&renderMode=poppedOut&displayMode=full&frbrVersion=4&frbg=&rfnGrpCounter=1&dscnt=0&scp.scps=scope%3A%28BLCONTENT%29&tb=t&fctV=books&mode=Basic&vid=BLVU1&rfnGrp=1&vl(297891280UI0)=any&srt=rank&tab=local_tab&fctN=facet_rtype&dum=true&vl(freeText0)=blood%20of%20the%20elves&dstmp=1673887854426


BIBLIOGRAPHIC
METADATAMETADANE

https://www.europeana.eu/pl

/item/180/10622_8900405C

_D7D6_4193_B91F_24262

00A19F8_cho?lang=en

Statue of a Czech 
philosopher, covered with 
flowers, his eyes 
blindfolded and with a 
Czechoslovak flag in his 
hand

https://www.europeana.eu/pl/item/180/10622_8900405C_D7D6_4193_B91F_2426200A19F8_cho?lang=en


METADATA 
= data about data



METADATA

They describe the 
materials found in 

databases

Thanks to this, they allow 
you to search for 

materials

They may relate to 
formal features …

• author

• title

• place of publication

• date of publication

… or features related to 
the topic

• keywords

• subject headings

• descriptors

• classification symbols



HOW LIBRARIES TAK PART IN CREATING
SEMANTIC WEB?

projects aimed at publishing 
open data for re-use

• Librarian’s data formats, i.e. 
MARC, DC…

• Semantic Web formats, i.e. 
RDF/XML, JSON, 

publishing different kind of 
data as Linked Open Data

34



Number of LOD projects
implemented by national libraries

in Europe between 2008-2017
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Map template from: www.presentationmagazine.com 

LOD projects

OD projects

National libraries’ LOD projects (2018)



EXAMPLES OF LIBRARIES’S LOD 
PROJECTS

• Deutche Nationalbibliothek – 2010

• British National Bibliography – 2012 

• Danish Bibliographic Center – 2012

• Bibliotheque nationale de France – data.bnf.fr, 

https://catalogue.bnf.fr/

• Biblioteca Nacional de España – datos.bne.es

• Europeana

https://data.bnf.fr/
https://catalogue.bnf.fr/
https://datos.bne.es/inicio.html


Size of the data sets

Finland – Fennica-LD 1 mln Finnish works; 

4 mln RDF tripples

France – data.bnf.fr 2 mln authors; 8 mln works

Spain – datos.bne.es 4 mln bibliographic records;

4 mln authoritative records; 

30 mln RDF tripples

Netherlands – GGC-Thesauri als linked

data

3 mln records

Ireland – Linked Logainm 1,3 mln RDF tripples

Hungary – Az Országos Széchényi

Könyvtár a szemantikus weben

19,3 mln RDF tripples

Great Britain – The British National 

Bibliography as Linked Open Data 

3,9 mln records
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Source of data

National
catalogue

Authority 
files

Digital 
libraries

Other library
collections

Thesauri, 
ontologies…

39



Number of LOD projects of European national 
l ibraries that have been using speci f ic patterns in 

data modeling
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Using SKOS shcemas in LD 
proejcts

To create a 
dala model

To create links
to other KOS 

o the Web

41
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DANISH BIBLIOGRAPHIC
CENTER



Using SKOS shcemas in LD 
proejcts

To create a 
dala model

To create links
to other KOS 

o the Web
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Number of LOD projects of European national 
l ibraries l inking to resources on the Internet

(2018)
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THE MOST POPULAR LINKING

Smith-Yoshimura, K. (2016). Analysis of International Linked Data Survey for 

Implementers. D-Lib Magazine, 22(7/8)



AUTHORITY DATA AS LOD



48https://www.logainm.ie/en/

https://www.logainm.ie/en/


49http://finto.fi

http://finto.fi/


CLASSIFICATION AS LOD



MUSEUMS AND LOD

https://miraclethings.nl/amsterdamtimemachine/

https://miraclethings.nl/amsterdamtimemachine/


COMMERCIAL COMPANIES

https://www.prnewswire.com/news-releases/bloomberg-launches-linked-open-data-

website-to-help-firms-derive-value-and-enterprise-wide-efficiencies-300710983.html

https://www.prnewswire.com/news-releases/bloomberg-launches-linked-open-data-website-to-help-firms-derive-value-and-enterprise-wide-efficiencies-300710983.html


OPEN ACCESS REPOSITORIES AND LOD

https://www.econstor.eu/

https://www.econstor.eu/


PUBLISHERS AND LOD

http://www.springernature.com/gp/researchers/scigraph

http://www.springernature.com/gp/researchers/scigraph


WHO USES LOD?

http://buslive.pl/

Watson Marketing (IBM)

Siri (Apple)

BBC News

Wolters Kluwer

http://buslive.pl/


HOW OPEN DATA CAN BE USED?



HOW OPEN DATA 
CAN BE USED?

http://buslive.pl/

http://buslive.pl/


HOW OPEN DATA CAN BE USED?

http://nacoidamojepieniadze.pl/

http://nacoidamojepieniadze.pl/


OPEN DATA IN PUBLIC SECOTR

https://data.gov.uk/organogram/cabinet-office

https://data.gov.uk/organogram/cabinet-office


OPEN DATA IN PUBLIC SECOTR

Źródło: http://environment.data.gov.uk/bwq/profiles/

http://environment.data.gov.uk/bwq/profiles/


Hackathon of Polish Ministry of 
Digitization and National Library (2016) 

Application to get things done faster at 
government offices

Application used to find cheaper substitutes for 
reimbursed drugs

A game based on data about the city budget of 
Wroclaw



EVERYDAY IMPACT



EVERYDAY IMPACT



HOW TO PROVIDE LOD

Web pages

Content negotiation

Dump files

SPARQL endpoint

SPARQL query editor

Apps



LOD CLOUD



10-2007



02-2008



03-2009



08-2010



08-2011



08-2014



01-2017



07-2018



2019



2020



2022



PROBLEMS

Lack of control

No possibility to revoke opened data

Discrepancies in terminology

Lack of simple tools

Copyright problems



BENEFITS

Increased visibility of institutions and resources on the Web

„The best way to make information held in cultural institutions visible in the public domain”
[Europeana]

content enrichment

Use of data in applications, portals, web services (e.g. Google, Bing)

facilitate information retrieval

Use of solutions developed by libraries

linking bibliographic data to other data on the web

maintaining a high authoritative data

Create opportunities for unintentional discovery of new resources
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Thank you!

dorota.siwecka@uwr.edu.pl
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