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FAIR Data 



Linked Data Principles 

For implementing the FAIR principles 

 

1. Use URIs to identify the “things” in your data 

2. Use http:// URIs so people (and machines) can look them up on the web 

3. When a URI is looked up, return a description of the thing in the W3C 
Resource Description Format (RDF) 

4. Include links to related things 

http://www.w3.org/DesignIssues/LinkedData.html  

 
3 

[1] Auer, Lehmann, Ngomo, Zaveri: Introduction to Linked Data and Its Lifecycle on the Web.  Reasoning Web 2013 

http://www.w3.org/DesignIssues/LinkedData.html
http://dblp.uni-trier.de/db/conf/rweb/rweb2013.html#AuerLNZ13
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1. Graph based RDF data model consisting of S-P-O statements (facts) 
 

 

 

RDF & Linked Data in a Nutshell 

Jahrestagung 
dbpedia:Berlin 

27.09.2021 

DPG 
conf:organizes 

conf:starts 

conf:takesPlaceIn 

     2. Serialised as RDF Triples: 

DPG          conf:organizes  Jahrestagung . 

Jahrestagung   conf:starts         “2021-09-27”^^xsd:date . 

Jahrestagung   conf:takesPlaceAt dbpedia:Berlin . 

3. Publication under URL in Web, Intranet, Extranet 

Subject Predicate Object 
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Creating Knowledge Graphs with RDF 

Linked Data 

located in 

label

industry

headquarters

full nameDHL

Post Tower

162.5 m

Bonn

Logistics Logistik

DHL International GmbH

height
物流

label
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Search Engine Optimization & Web-Commerce 
 Schema.org used by >20% of Web sites 
 Major search engines exploit semantic descriptions 
 

Pharma, Lifesciences 
 Mature, comprehensive vocabularies and ontologies 
 Billions of disease, drug, clinical trial descriptions  
 
Digital Libraries 
 Many established vocabularies (DublinCore, FRBR, 

EDM) 
 Millions of aggregated from thousands of memory 

institutions in Europeana, German Digital Library 
 

 

Emerging Knowledge Graphs & Data Spaces 



Realizing FAIR Research Data Management 
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… by mapping raw data to shared conceptualizations (vocabularies/ontologies) 

From Extrinsic to Intrinsic Metadata 

Ontology Layer 

Collaborative Ontology 
Development and 
Publishing Environment – 
TIB Terminology Service 

Data Layer 

Research Data Repository – 
TIB Research Data Manager 
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Beispiel: Mapping von Forschungsdaten auf Vokabulare 

Krankheit Symptom Prävalenz 

Grippe Fieber 1000 

Krebs Blutung 30 

... ... ... 

Disease ICD-10 Symptoms Medication 

Influenza J10 Fever Amantadin 

Cancer C00-C97 Bleeding Chemotherapy 

... ... ... ... 

Symptom Disease 

ICD-10 
Code 

Prevalence 
ICD-10 
Code 

Type 

Drug 

Name Classification 

Konzepte 

Attribute 

hasSymptom 

... ... ... 

hasTreatment 
Vokabularebene 

Daten- 
ebene 

Relationen 

Mappings 
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Beispiel: Semantische Forschungsdaten im Maschinenbau 



TIB Terminology Service –  

offene CKAN Distribution für 

Forschungsdatenmanagement 

Collaborative Ontology Development and 

Publishing Environment  

 

https://service.tib.eu/ts4tib/ontologies 

https://terminology.nfdi4chem.de/  

https://service.tib.eu/ts4tib/ontologies
https://service.tib.eu/ts4tib/ontologies
https://terminology.nfdi4chem.de/
https://terminology.nfdi4chem.de/
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Terminology Service allows 

searching, browsing, exploring of 

ontologies 
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Ontologies are hierachies of 

classes with associated 

properties 
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Classes and their relationships 

(properties can be visualized 
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TIB Data Manager –  

offene CKAN Distribution für 

Forschungsdatenmanagement 

Open-source Software Distribution der 

renommierten CKAN Datenportal Plattform 

für FDM  
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 CKAN: A Repository for Heterogeneous Data Collections 

Data Collections with 

different formats 
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 CKAN: Different Views of the Same Data Collections 

2D 
View 

3D 
View 
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 CKAN: Visualizations of Data Collections using Auto CAD    
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 CKAN: Playing a Video  
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 CKAN: Jupyter Notebooks for Demonstrating Live Code 



Organisation von Forschungsbeiträgen 

im Open Research Knowledge Graph 

Wissensbasierte Informationsflüsse für die 

Naturwissenschaften 
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How did information flows change in the 

digital era? 
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How does it work today? 

The World of Publishing &  

Communication has profundely changed 
• New means adapted to the new possibilities were 

developed, e.g. „zooming“, dynamics 
• Business models changed completely 
• More focus on data, interlinking of data / services and 

search in the data 
• Integration, crowdsourcing, data curation play an 

important role 
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Scholarly Communication has not changed (much) 

17th century 19th century 20th century 21th century 

Meanwhile other information intense domains were 

completely disrupted: 
mail order catalogs, street maps, phone books, … 
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Challenges we are facing: 

 

We need to rethink the way how research  

is represented and communicated 

[1] http://thecostofknowledge.com,  https://www.projekt-deal.de 
[2] M. Baker: 1,500 scientists lift the lid on reproducibility, Nature, 2016. 
[3] Science and Engineering Publication Output Trends, National Science Foundation, 2018. 
[4] J. Couzin-Frankel: Secretive and Subjective, Peer Review Proves Resistant to Study. Science, 2013.  

Digitalisation  

of Science 

 Data integration 

and analysis 

 Digital 

collaboration 

Monopolisation by 

commercial actors  

 Publisher 

look-in effects 

 Maximization  

of profits [1] 

Reproducibility 

Crisis 

 Majority of 

experiments are 

hard or not 

reproducible [2] 

Proliferation  

of publications 

 Publication output 

doubled within a 

decade 

 continues to rise 
[3] 

Deficiency  

of Peer Review 

 Deteriorating 

quality [4] 

 Predatory 

publishing 

http://thecostofknowledge.com/
https://www.nsf.gov/statistics/2018/nsf18300/nsf18300.pdf
http://science.sciencemag.org/content/341/6152/1331
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Strategisches Ziel: Paradigmenwechsel im Informationsaustausch  

Wissensbasierte Informationsflüsse in Wissenschaft und Technik 

Herausforderungen: Digitalisierung der Wissenschaften, Monopolisierung durch 

kommerzieller Akteure, Proliferation von Publikationen, Reproducibility Crisis 
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Open Research Knowledge Graph für die TIB-

Fachdomänen 

Übergreifende Konzepte 
 Forschungsprobleme 

 Definitionen 

 Forschungsansätze 

 Methoden 
 

Artefakte 
 Publikationen 

 Daten 

 Software 

 Bild/Audio/Video 

 Wissensgraphen / Ontologien 

Fachspezifische Konzepte 

Mathematik 

•Definitionen 

•Theoreme 

•Beweise 
•Methoden 

•… 

Physik 

•Experimente 

•Daten 

•Modelle 
•… 

Chemie 

•Stoffe 

•Strukturen 

•Reaktionen 
•… 

Informatik 

•Konzepte 

•Implementier-
ungen 

•Evaluationen 
•… 

Technik 

•Normen /   
Standards 

•Prozesse 

•Bauelemente 
•Einheiten,  
Sensordaten 

Architektur 

•Normen /  
Regularien 

•Bauelemente 

•Modelle 
•… 

Open Research Knowledge 
Graph macht übergreifende 
und fachspezifische Konzepte 
eindeutig identifizierbar und 
vernetzt diese semantisch 
(mit klar beschriebenen 
Relationen) untereinander und 
mit relevanten weiteren 
Artefakten 



Demo: Open Research 

Knowledge Graph 

https://orkg.org  

https://orkg.org/
https://orkg.org/
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Offene TIB Data Manager CKAN Distribution ermöglich Realisierung 
föderierter organisations- oder fachspezifischer Portale zur Publikation von 

Forschungsdaten 

 

Vokabulare, Taxonomien, Ontologien und Wissensgraphen ermöglichen die 
Etablierung eines gemeinsamen Verständnis der Forschungsdaten 

(Nachhaltikeit, Wiederverwendbarkeit) 

 

Mit dem geplanten Open Research Knowledge Graph können auch 
Forschungsbeiträge besser mit Forschungsdaten vernetzt werden 

Zusammenfassung 



https://de.linkedin.com/in/soerenauer  

https://twitter.com/soerenauer  

https://www.xing.com/profile/Soeren_Auer 

http://www.researchgate.net/profile/Soeren_Auer 

TIB & Leibniz University of Hannover 

Soeren.Auer@tib.eu 

Prof. Dr. Sören Auer 

https://de.linkedin.com/in/soerenauer
https://twitter.com/soerenauer
https://www.xing.com/profile/Soeren_Auer
http://www.researchgate.net/profile/Soeren_Auer
mailto:Soeren.Auer@tib.eu

