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Research Data Management (I/VIII) 
Introduction 

TIB involvement in metadata standardization @NFDI: 

 
NFDI4Ing (https://nfdi4ing.de/ ): NFDI4Ing brings together the engineering communities. It offers a unique 

method-oriented and user centered approach in order to make engineering research data FAIR – findable, 

accessible, interoperable, and re-usable. 

 

NFDI4Chem (https://www.nfdi4chem.de/): The vision of NFDI4Chem is the digitalisation of all key steps in 

chemical research to support scientists in their efforts to collect, store, process, analyse, disclose and re-

use research data 

New research bases on existing research data (*)  

• Transparent 

• Reproducible  
Reusable 

Research data is of inestimable value (*)  

• Empowers research 

• Advance knowledge 

 

Current situation in Germany (*)  

• Data is stored decentraly 

• Stored temporarily 

• Non-standardised 

metadata 

• Varied quality 

 
Nationale Forschungsdateninfrastruktur (NFDI) address need for high qualitative RDM 

Funded October 2020: DataPlant, GHGA, KonsortSWD, NFDI4BioDiversity, NFDI4Cat, NFDI4Chem, NFDI4Culture, 

NFDI4Health, NFDI4Ing 

https://nfdi4ing.de/
https://www.nfdi4chem.de/
https://www.nfdi4chem.de/
https://www.nfdi4chem.de/
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Research Data Management (II/VIII) 
Reproducibility issues: In numbers 

 

• A supporting Nature publication in 2016 [*] 

 

• Survey of 1,576 researchers who took a brief online questionnaire 

on reproducibility in research 

[*] https://www.nature.com/articles/533452a 
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Research Data Management (III/VIII) 
Reproducibility issues: Impact of selective reporting 

 

• 1999 Mars Climate Orbiter accident 

• The disastrous accident of the 1999 Mars Climate Orbiter quickly became part of the lore of 

technology failures. It occurred when firing durations for a guidance jet were mis-

communicated between engineering teams, one of which assumed English units and the 

other assumed metric units. [*] 

• Cost: 125 Mill. USD [**] 

 

• Trans-disciplinary project result discussion with technical terms and indicators. Speaking 

about micro- and macronutrients [***] 

• Soil scientists: nitrogen, phosphorus, potassium, calcium, magnesium and sulphur 

• Nutritionists: carbohydrates, protein and fat 

 

[*] https://tdan.com/mars-orbiter-disaster-a-failure-of-data-management/5128 

[**] https://www.washingtonpost.com/wp-

srv/national/longterm/space/stories/orbiter100199.htm#:~:text=Washingtonpost.com%3A%20Space%20Exploration&text=NASA's%20Mars%20Climate%20Orbiter%20was,Martian%20surface%2C%20investigators%20said%20yesterday.  

[***] Jordan, I., Heil, E., & Keding, G. (2021). Coming to terms with terminology in agriculture-nutrition research projects: an interactive glossary. Ernährungsumschau, 68(10), 198-203. 

[**] 
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Research Data Management (IIII/VIII) 
Reproducibility issues: Introduction of FAIR principles [*] 

 

Consortium of scientists introduce widely accepted FAIR principles in 2016 

 

• Findability can be ensured by using a unique or persistent identifier with sufficient description of 

data and their characteristics in machine-readable metadata and storage of data in archives or 

repositories.  

 

• Accessibility requires that metadata are always available via standardized, universally 

implementable communication protocols and corresponding datasets have clearly defined access 

conditions. 

 

• Interoperability needs data and metadata kept in common, published standards of data formats, 

variables or ontologies in order to enable their integration into existing applications or workflows. 

 

• Reusability is the ultimate aim of research. Detailed description of characteristics according to 

community standards with clear conditions enable the reuse of research data for future 

endeavours. 

 
[*] https://www.tugraz.at/sites/rdm/the-fair-principles/ 
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Research Data Management (V/VIII) 
Metadata in RDM 

 

• What is Metadata or Metainformation? … ensure that the information can remain 

understandable … [*].  

 

• What is metadata used for in RDM? 

• Unambigous communication 

• Discovery  

• Sorting (bring resources together that  

     belongs) together 

• Search and Browsing 

• Reuse. E.g. Information about 

• applied methodology, involved data and software 

• Authors, licences 

 

 

  

[*]  https://docs.libnova.com/labdrive/concepts/oais-and-iso-16363/planning-for-preservation 
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Research Data Management (VI/VIII) 
Metadata in RDM: implementation in NFDI4Ing 

 

• Core constituents  

 

• Terminologies [*] 

• the technical or special terms used in a business, art, science, or special subject 

• E.g. a lexicon covering the terminologies of several scientific fields  

 

• NFDI4Ing makes use of Ontologies 

• Part of the Semantic Web tool stack  

• … a formal description of knowledge [**] 

• … ontologies express relationships and enable users to link multiple concepts to other 

concepts in a variety of ways [**] 

 

• In delimination, a view point from the Philosophy: … the study of general and fundamental 

questions, such as those about existence, reason, knowledge, values, mind, and language [***] 

 

 
[*] https://www.merriam-webster.com/dictionary/terminology  

[**] https://www.ontotext.com/knowledgehub/fundamentals/what-are-ontologies/ 

[***] https://en.wikipedia.org/wiki/Philosophy 

https://www.merriam-webster.com/dictionary/terms
https://en.wikipedia.org/wiki/Existence
https://en.wikipedia.org/wiki/Reason
https://en.wikipedia.org/wiki/Epistemology
https://en.wikipedia.org/wiki/Ethics
https://en.wikipedia.org/wiki/Philosophy_of_mind
https://en.wikipedia.org/wiki/Philosophy_of_language
https://www.merriam-webster.com/dictionary/terminology
https://www.merriam-webster.com/dictionary/terminology
https://www.merriam-webster.com/dictionary/terminology
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https://en.wikipedia.org/wiki/Philosophy
https://en.wikipedia.org/wiki/Philosophy
https://en.wikipedia.org/wiki/Philosophy
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Research Data Management (VII/VIII) 
Metadata in RDM: implementation in NFDI4Ing: Additional value of ontologies 

 

• Building a communication framework, a common language and understanding of interrelations 

between terms.  

 

• Make metadata machine readable and understandable 

 

• Provide mappings between ontologies 

 

• Automated validation of metadata 
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Research Data Management (VIII/VIII) 
Metadata in RDM: General charateristics 

 

 
 

• Domain specific (Engineering, Culture, Chemnistry, …) and community specific 

 

• Evolving continously and dynamicaly over time 

 

• Must be accepted, developed and maintained by a designated community (avoid isolated 

solution!). Includes a.o. 

a) promotion (make community aware of its existence) 

b) aligned with further metadata initiatives (moving away from silos) 

c) applicable in RDM (in RDM practise) 

 

NFDI supports terminology development and use through introduction of community specific 

Terminology Services for Ontologies 
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Terminology Service (I/XII) 

 

• In general: A Terminology Service is a web based platform that support take-up and standardisation 

of terminologies  

 

• Used as  

• Entry Point to prepare research data for effective later reuse (e.g. according to a DMP).  

• Tag/index with keywords from a controlled vocabulary (e.g. content indexation for retrieval) 

• Consolidate terminology: use the same keywords 

• Trace changes meaning 

• Search: Query reformulation, term suggestion, … 

• Hub, that fosters awarness and alignement   

• Bundles ontologies of a domain 

• Provides meta data and statistics 

• Search for and within ontologies 

• Makes alignments visible  
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Terminology Service (II/XII) 
TIB TS 

 

 

 

 

 

 

Terminology Service 
Apache 2.0 Licence  

All research communities share the RDM challenge 

… further initiatives 

TIB Central TS Domain specific TS‘s 
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Terminology Service (III/XII) 
TIB TS Central 

 

• First version released July ´21: https://service.tib.eu/ts4tib/index 

 

• Central service instance holds all  

     ontologies 

 

• Some statistics 

• 59 ontologies  

• 8,688 properties 

 

• Functional service offer 

• Freetext search searching  

        (for- and within ontologies)  

• Browsing and filtering 

• Visualisation 

• Issue tracker  

• Machine to machine communication 

     (REST interfaces) 
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Terminology Service (IIII/XII) 
TIB TS NFDI4Ing 

 

• NFDI4Ing TS: https://terminology.nfdi4ing.de   

 

• Some statistics 

• 31 ontologies  

• 4,089 properties 

 

• Functional service offer 

• Freetext search searching  

        (for- and within ontologies)  

• Browsing and filtering 

• Visualisation 

• Issue tracker  

• Machine to machine communication 

     (REST interfaces) 

 
 

 

https://terminology.nfdi4ing.de/
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Terminology Service (V/XII)  
TIB TS Functional service offer: Browsing and Searching 
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Terminology Service (VI/XII)  
TIB TS Functional service offer: Collections 

 

Bundle ontologies of a Designated Community. E.g. a project or a 

resarch area 
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Terminology Service (VII/XII) 
Example applications for researcher (… work in Progress) 

 

Data Collection Management 

• Provide an ontology that specifies the structure of a collections (e.g. a set of software 

repositories) 

• Add descriptive metadata from TS 
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Terminology Service (VIII/XII) 
Example applications for researcher (… work in Progress) 

 

• Chrome TS Plugin 
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Terminology Service (VIIII/XII) 
Example applications for researcher (work in progress) 

 

• AIMS Project 

 

• Creation and sharing of metadata standards as so-called application profiles.  

 

• An application profile is a set of requirements for subject and use-case specific metadata and 

represented in RDF and SHACL.  

 

• Within the frontend, users can search and drag vocabulary terms into their application profile 

as properties. The TIB Terminology Service is used to retrieve these vocabulary terms, by 

automatically querying its REST Interface. 

https://service.tib.eu/ts4tib
http://service.tib.eu/ts4tib/swagger-ui.html
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Terminology Service (X/XII) 
Example applications for researcher (planned) 

 

Bioportal ANNOTATOR 

 



Page 21 

Terminology Service (XI/XII) 
Outlook 

 

• Classification tagging of ontologies 

• Top Level ontologies, domain ontologies, … 

• Domain (e.g. in NFDI4Ing): Production Technology, Material Engineering, Construction and 

Architecture, …  

 

• Provision of trust measures 

• Usage frequency (download rate, …) 

• Curation activities (e.g. versions like releases) 

 

• Ontology alignment: similarity measures 

 

• Collaborative ontology creation and updating 

 

• Visualisation 

 

• … and many more is about to come! 
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Terminology Service (XII/XII) 

 

 

• Base Services Measure S-3: Metadata and terminology services (TIB, TUDA, RWTH, KIT) 

 

• Provision of … services to facilitate the creation of subject and application-specific standardised 

metadata and their integration into engineering workflows  

  

 

Terminology 

Service 
 

Metadata Profile 

Service 

Metadata Hub 
 

 

Find 

Ontologies 

Provide Terms and 

Vocabulary 

Filter queries based on 

schemas 

Icons by xnimrodx and Freepik from www.flaticon.com 

Build and Retrieve 

Schemas 

Publish and browse 

Metadata 

Application Profiles 
• Task S-3-1 

• TUDA, RWTH, KIT 

Terminology Service 
• Task S-3-2 

• TIB 

Metadata Hub 
• Task S-3-3 

• TUDA, RWTH, KIT 

Aim: Flexible 

modelling of user 

specific schemes 

with maximum re-

usability and 

interoperability 

 

Solution: Flexible 

application-specific 

selection of suitable 

elements from 

controlled 

terminologies  

Application Profiles 

Aim: Build a technical 

infrastructure for 

terminology 

management and 

access 

 

Solution: Provision of 

a web based service, 

that enables access, 

curation, and 

subscribtion to 

domain specific 

terminologies  

Aim: Data 

Management of 

metadata documents 

 

Challenge:  

• Techn. diversity 

• Inconsistency of 

the functionalitie  

 

Solution: Repository 

turntable: Uniform 

access through 

uniform API 
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