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17. FEBRUARY 2020 | EVA-MARIA GERSTNER

A short introduction into the subject and the key services of the Central Library



INTRODUCTION

1. Calling attention to best practices and tools that are helpful for RDM
- Regular training courses (see Central Library/News/Events)

- Individual and subject-specific advice upon request 

2. Building a network for RDM activities at FZJ
- Establishment of the role of data managers

3. Development and implementation of software
- Central Tool for Creation of Data Management Plans

- Institutional repository “Jülich DATA”

RDM-Team – What We Do
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http://intranet.fz-juelich.de/zb/EN/News/events/events_node.html


MOTIVATION

Jenny has just started her work as a PhD student.

She is supposed to continue the work of her predecessor Jens, who already left the institute a year ago. 

Her advisor assures her that Jens left all the data in his working directory.

Jenny does indeed find his measurement files.

The problem is, she does not find the necessary background information about the data.

This might be available in several scattered analogue lab note books.

Use Case 1 – Jenny

In the end, Jenny decides just to repeat the experiment.

Jenny

???
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MOTIVATION

Frank has done extensive research. 

However, part of his research data he can‘t use because he has no explanation for the results. 

As these data do not contradict the rest of the results, he just uses the „good“ part of his data for the 

publication. 

Several thousands of kilometres away,                

John has a nice theory that could be confirmed by Frank‘s data. 

Use Case 2 – Frank

Frank

But: John doesn’t know that Frank‘s data exist.

Page 4



MOTIVATION

§ Prevention of duplicated data collection
à Data are no longer unavailable or incomprehensible

§ Preservation of knowledge and long-term reproducibility of findings
à Data are documented with metadata

§ Increased visibility and reputation
à Citation and better chances for co-authorship and/or collaboration with other researchers

Good Reasons for RDM
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BASIC PRINCIPLES

What exactly are research data? 
à No standard definition, depending on the scientific field

- Research data can be very diverse

- Research data can include primary and derived data, 

digital or analogue data

Key Terminology

DFG 2015 (Guidelines on the Handling of Research Data):

Research data might include measurement data, 

laboratory values, audiovisual information, texts, survey 

data, objects from collections, or samples […], software 

and simulations”
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What does RDM mean? 

àHandling of research data over their entire life cycle

Graphic after http://www.dcc.ac.uk/resources/curation-lifecycle-model

Planning

Collection

Processing

AnalysisArchiving

Publication

Reuse

• Metadata

• Data storage

• Costs and resources

• Legal issues

• Data protection

• Access rights

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjN3qnMsfblAhUGJlAKHXEwBy4QFjAAegQIBBAC&url=https://www.dfg.de/download/pdf/foerderung/antragstellung/forschungsdaten/guidelines_research_data.pdf&usg=AOvVaw0SOj8-yL9rvVufd2ncHRDK


BASIC PRINCIPLES

What are the FAIR data principles? 

- A set of guiding principles that are intended to 

make research data findable, accessible, 

interoperable and re-usable

- Data should be readable for humans and machines

- Wilkinson, M. D. et al. (2016):  The FAIR Guiding Principles for scientific data management and stewardship. 

In: Scientific Data 3. DOI: 10.1038/sdata.2016.18

Bild: CC-BY-SA-4.0, Sangya Pundir, https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg

Key Terminology
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http://doi.org/10.1038/sdata.2016.18
https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg


BASIC PRINCIPLES
FAIR Data Principles

- Accessible

- Findable
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- Open data should be available to everyone to access, use, and share, without licences or copyright

- FAIR data uses the term “accessible” in the sense of accessible by appropriate people, at an appropriate time,
in an appropriate way
o Personally sensitive data may never be publicly accessible and usable
o Commercially sensitive data may be held privately for stretches of time after collection and interpretation 
o Users are also free to use more restrictive licenses to govern how the data may be reused

MD are indexed (for search engines, databases, etc.)

MD contain link to data

Data are described with metadata (MD)

MD/Data are assigned a PID

Can be retrieved via a standardized communication protocol (with authentication, where necessary)

MD are accessible, even when the data are not / no longer available

FAIR does not 
mean open
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MD are indexed (for search engines, databases, etc.)

MD contain link to data

Data are described with metadata (MD)

MD/Data are assigned a PID

FAIR does not 
mean open

- Interoperable (can be used with various systems)

- Reusable

MD use formal, accepted language MD use standardized vocabularies

MD specify what usage is permissible (licence)

MD describe the data in sufficient detail

MD describe the provenance of the data

More 
information: 
go-fair.org

Can be retrieved via a standardized communication protocol (with authentication, where necessary)

MD are accessible, even when the data are not / no longer available

https://www.go-fair.org/


BASIC PRINCIPLES

Recommendations for FAIR scientific software:

- Use a repository with version control 

- Add a licence and enable citation

- Use a software quality checklist

- Register your code à see https://github.com/NLeSC/awesome-research-software-registries

Active support at Jülich:

- GitLab (for version control and more): https://intranet.fz-juelich.de/zb/rse_gitlab

- Corporate Development (UE-I) offers developers advice on licensing issues:
https://intranet.fz-juelich.de/zb/rse_license

FAIR Data Principles
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More 
information: 
https://fair-
software.nl

https://github.com/NLeSC/awesome-research-software-registries
https://intranet.fz-juelich.de/zb/rse_gitlab
https://intranet.fz-juelich.de/zb/rse_license
https://fair-software.nl/
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GUIDELINES

a)  Interdisciplinary policies:

- DFG 2015: Guidelines on the Handling of Research Data

- DFG 2019: Guidelines for Safeguarding Good Scientific Practice
(*** Update has come into force on 1st August 2019; the issue of research data is broached more widely)

Data Policies
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Download as PDF

Guideline 17: Archiving 

When scientific and academic findings are made publicly available, the research data […] are generally 

archived in an accessible and identifiable manner for a period of ten years …

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjmsbHDy9rkAhWiAWMBHWOkD3cQFjAAegQIARAC&url=https://www.dfg.de/download/pdf/foerderung/antragstellung/forschungsdaten/guidelines_research_data.pdf&usg=AOvVaw0SOj8-yL9rvVufd2ncHRDK
https://www.dfg.de/en/research_funding/principles_dfg_funding/good_scientific_practice/index.html
https://www.dfg.de/download/pdf/foerderung/rechtliche_rahmenbedingungen/gute_wissenschaftliche_praxis/kodex_gwp_en.pdf
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Download as PDF

Guideline 12: Documentation

Researchers document all information relevant to the production of a research result […]. 

In general, this also includes documenting individual results that does not support the research hypothesis

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjmsbHDy9rkAhWiAWMBHWOkD3cQFjAAegQIARAC&url=https://www.dfg.de/download/pdf/foerderung/antragstellung/forschungsdaten/guidelines_research_data.pdf&usg=AOvVaw0SOj8-yL9rvVufd2ncHRDK
https://www.dfg.de/en/research_funding/principles_dfg_funding/good_scientific_practice/index.html
https://www.dfg.de/download/pdf/foerderung/rechtliche_rahmenbedingungen/gute_wissenschaftliche_praxis/kodex_gwp_en.pdf
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Download as PDF

Guideline 13: Providing public access to research results

Whenever possible researchers make the research data and principal materials on which a publication is 

based available in recognized archives and repositories in accordance with the FAIR principles

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjmsbHDy9rkAhWiAWMBHWOkD3cQFjAAegQIARAC&url=https://www.dfg.de/download/pdf/foerderung/antragstellung/forschungsdaten/guidelines_research_data.pdf&usg=AOvVaw0SOj8-yL9rvVufd2ncHRDK
https://www.dfg.de/en/research_funding/principles_dfg_funding/good_scientific_practice/index.html
https://www.dfg.de/download/pdf/foerderung/rechtliche_rahmenbedingungen/gute_wissenschaftliche_praxis/kodex_gwp_en.pdf


GUIDELINES

b)  Disciplinary policies:

- Bermuda Principles, Guidelines on the Handling of Research Data in Biodiversity Research, etc.

- See overview at forschungsdaten.org or DFG Website

Data Policies
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https://www.forschungsdaten.org/index.php/Data_Policies
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=2ahUKEwiR68KK75TnAhXIoaQKHRFpC1UQFjABegQIAhAB&url=https://www.dfg.de/download/pdf/foerderung/antragstellung/forschungsdaten/guidelines_biodiversity_research.pdf&usg=AOvVaw0F45H8NE4HWSEFnvgIJmkD
https://www.forschungsdaten.org/index.php/Data_Policies
https://www.dfg.de/foerderung/antrag_gutachter_gremien/antragstellende/nachnutzung_forschungsdaten/


GUIDELINES

c) Institutional policies:

- FZJ 2019: Guidelines for Handling Research Data at FZJ 

Data Policies
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4. Responsibilities and roles
„Each OU [organizational unit] establishes the role of a data manager as the contact person for research data 

management in the OU. …“

(1st May 2019)
PDF Download

What does this mean?

https://www.fz-juelich.de/SharedDocs/Downloads/ZB/EN/research_data/rdm_research_data_guideline_fzj.pdf?__blob=publicationFile
https://www.fz-juelich.de/SharedDocs/Downloads/ZB/EN/research_data/rdm_research_data_guideline_fzj.pdf?__blob=publicationFile


GUIDELINES

The role of a data manager

§ This role can be assigned in whatever way the OU sees fit
- Several persons within an OU can take this role together

- One person can do it for several OUs

§ What competences does this role require?
- Coordination of structured data documentation and storage à create best practice guidelines

- Point of contact for the central RDM unit in the Central Library

Guidelines for Handling Research Data at FZJ
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GUIDELINES

Any volunteers for being a data manager?
Please contact us – we want to establish a network for the campus!

Guidelines for Handling Research Data at FZJ
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GUIDELINES

c) Institutional policies:

- FZJ 2019: Guidelines for Handling Research Data at FZJ 

Data Policies
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5. Scientists‘ Duties
5.1  Handling Research Data

[…] „Scientists should prepare a binding data management plan during the planning phase of every project …“

(1st May 2019)
PDF Download

https://www.fz-juelich.de/SharedDocs/Downloads/ZB/EN/research_data/rdm_research_data_guideline_fzj.pdf?__blob=publicationFile
https://www.fz-juelich.de/SharedDocs/Downloads/ZB/EN/research_data/rdm_research_data_guideline_fzj.pdf?__blob=publicationFile


GUIDELINES

- A DMP is a document that describes the data you expect to acquire or to generate during your research 

project and how you will manage, document, analyze, and store these data

- Writing these issues down at the beginning of a new research project helps to formalize the process, 

identify weaknesses and solve problems early (obtain a missing declaration of consent, agree on the 

same metadata standards with project partners, etc.)

- A DMP defines clear responsibilities (“who is responsible for what data”)

- It should be agreed upon with everyone involved in the project and continuously updated 

- More and more research funding bodies require a DMP to be submitted as part of the proposal

Data Management Plan (DMP)

What is a DMP?
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GUIDELINES
DMP

Förderer Plan gefordert? Abgabe bei Antrag? Inhalt

Horizon 2020
(EU Research 
Programme)

DMP No; first DMP to be 
submitted within first 
6 months of project

See the “Guidelines on FAIR 
Data Management in Horizon 
2020”

Förderer Plan gefordert? Abgabe bei Antrag? Inhalt

DFG Information on how research data 
are handled

Yes See the “Guidelines on the 
Handling of Research Data” 
(2015)

Funding body Plan required? Submission with 
application?

Content

BMBF
(Federal Ministry of 
Education and Re-
search)

Sometimes required, depending 

on the programme

If required, yes Depends on programme 
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http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwju0prQoNzkAhXLZVAKHTtdBPoQFjAAegQIAxAC&url=https://www.dfg.de/download/pdf/foerderung/antragstellung/forschungsdaten/guidelines_research_data.pdf&usg=AOvVaw0SOj8-yL9rvVufd2ncHRDK
https://www.forschungsdaten-bildung.de/files/fdbinfo_2.pdf


GUIDELINES

Web-based tool to help create DMPs online

- Operates as a “wizard”

- Question catalogue guides you through all relevant topics

- Irrelevant questions can be skipped (à If a certain topic is 

not relevant to your research project, leave it out)

- Various export formats (e.g. Word or LaTeX) for further 

processing

- Can be aligned with Horizon 2020 template

- Role-based access system permits different 

authorizations to be granted to project members

DMP Tool at Jülich

https://dmp.fz-juelich.de

Login via FZJ-Account 
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https://dmp.fz-juelich.de/
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5. Scientists‘ duties
5.2  Publication of research data

„Research data should be made openly accessible by the scientists immediately after their primary 

use, unless there are relevant reasons for not doing so.“

PUBLISHING RESEARCH DATA

Primary use

- Typically a text publication (or a series of such publications) which is based on these data

- Scope and duration of primary use can be specified in the DMP

Relevant reasons

- Include contractual or legal regulations, the use of third-party-owned data with nonpermissive licences, 

the protection of intellectual property, or any intended use of the data within the framework of technology transfer

Guidelines for Handling Research Data at FZJ
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PUBLISHING RESEARCH DATA

What is a data repository?

à Online service where you can upload data, provide them with a DOI and describe them with metadata

à Data become findable and citable

Where to find a suitable repository?
- re3data.org (“registry of research data repositories”)

- Collection of > 2454 data repositories worldwide (21/01/2020)

- Discipline-specific + generic repositories

- Helpful search filters: search by subject, content type,

country, metadata standard, etc.

Where should I publish my data?
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https://www.re3data.org/


PUBLISHING RESEARCH DATA

§ Advantages:

- High visibility in the specialist community

- Contain discipline-specific metadata standards for data description

- Often equipped with special services, e.g. specific tools for research, analysis, and visualization

§ Examples:

- PANGAEA (geosciences)

- NoMaD (materials research) 

Discipline-Specific Data Repositories
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https://www.pangaea.de/
http://nomad-repository.eu/


PUBLISHING RESEARCH DATA

§ Examples:

- B2SHARE
European Data Infrastructure (EUDAT), FZJ is a partner

- ZENODO
EU project, operated at CERN, file size up to 50 gigabytes!

- RADAR
Operated by FIZ Karlsruhe and TIB Hannover, not free

- DRYAD
Focus: life sciences, not free

Interdisciplinary Repositories
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https://b2share.eudat.eu/
https://zenodo.org/
https://www.radar-service.eu/en
http://datadryad.org/


PUBLISHING RESEARCH DATA
Guidelines for Handling Research Data at FZJ

5. Scientists‘ Duties
5.2  Publication of Research Data

[…] „Openly accessible Jülich research data must be documented in the institutional repository of 

Forschungszentrum Jülich. This is applicable irrespective of where the data are actually stored.”

à Primarily a central reference system for Jülich’s data output (similar like JuSER for text publications)
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PUBLISHING RESEARCH DATA

Features:

- Uploaded metadata are assigned a DOI and an associated 

landing page

- Upload of the data itself is optional

- Users can download the data either directly or, alternatively, 

submit a request to the contact person 

- Access restrictions ensure that only a limited circle of people can

download your data

- Max. 1-2 GB/dataset (whole storage capacity: 10 TB)

à Starting soon!

https://data.fz-juelich.de

Jülich DATA – The institutional repository of FZJ
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https://data.fz-juelich.de/


PUBLISHING RESEARCH DATA

§ Data Upload

- Via web browser or interface (e.g. python script)

- Core set of metadata obligatory, expandable 

(“onion skin model”)

§ Which metadata standards are relevant for you?

- Specific metadata can be implemented, 

please contact us!

Jülich DATA – The institutional repository of FZJ

Hierarchical Metadata Schemas

Institute
• Working group

• Internal project

• …

Core:
• Title

• Keyword

• Time stamp

• Author

• Rights

FZJ:
• Institute

• POF

• Location of raw data

Group
• Name of probes

• Description of

Equipment

• …

Measured data
• Temperature

• Pressure

• …
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PUBLISHING RESEARCH DATA
Concerns about Data Sharing?

Concern Solution
Inappropriate use due to misunderstanding of 
research purpose or parameters?

à Provide rich metadata with abstract, purpose, use 
constraints & supplemental information where needed
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PUBLISHING RESEARCH DATA
Concerns about Data Sharing?

Concern Solution
Inappropriate use due to misunderstanding of 
research purpose or parameters?

à Provide rich Abstract, Purpose, Use Constraints &
Supplemental Information where needed

Security and confidentiality of sensitive data? à The metadata do NOT contain the data
à specify who may access the data and how
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PUBLISHING RESEARCH DATA
Concerns about Data Sharing?

Concern Solution
Inappropriate use due to misunderstanding of 
research purpose or parameters?

à Provide rich metadata with abstract, purpose, use 
constraints & supplemental information where needed

Security and confidentiality of sensitive data? à The metadata do NOT contain the data
à specify who may access the data and how

Lack of credit or acknowledgement? à Specify a required data citation

Page 36

à Metadata!!!



A BETTER SOLUTION FOR JENNY

The measurement files were organised by Jenny‘s predecessor in such a way that the 
metadata are linked to the data.

In addition, the institute has purchased an electronic lab notebook (ELN)

Linking Data to Metadata

Jenny

Jenny can easily process the data of her predecessor and thus has more time for her own research.
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ELECTRONIC LAB NOTEBOOK (ELN)

It‘s not just about replacing paper à integrate the ELN into the whole life cycle

- Full-text search + filter functions

- Work collaboratively

- Usage of templates

- Data security, access control

- Import or link files as required

- Integrate other systems (API)

Advantages
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Download ELN guide
(German only)

https://www.publisso.de/fileadmin/user_upload/PUBLISSO/PUBLISSO_ELN-Wegweiser_2019-08-09_view.pdf
https://www.publisso.de/fileadmin/user_upload/PUBLISSO/PUBLISSO_ELN-Wegweiser_2019-08-09_view.pdf


A BETTER SOLUTION FOR FRANK

Frank decides to deposit his unpublished data in Jülich DATA. 

Therefore, he describes his data with metadata. 

The data itself he does not want to be downloadable, but he provides his contact data.

After 3 months, Frank gets an E-Mail from New-Zealand in which John explains his experiments.

A Data Repository for „Long-Tail“ Data

Frank

Some time later, Frank gets involved into a collaborative research project with 

John.
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FDM-TEAM

Torsten Bronger 
Project head, strategy, and development

Oliver Bertuch 
Software architecture and development

Eva-Maria Gerstner 
Data curator, advisory services, and training

Contact

Get in touch with us: 

forschungsdaten@fz-juelich.de
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PDF-Download

http://intranet.fz-juelich.de/SharedDocs/Downloads/ZB/EN/research_data/rdm_flyer_din_lang_2019_10_22.pdf?__blob=publicationFile


THANK YOU! QUESTIONS?

???

???

???



LINKS

Research Data Management (RDM)

• Arbeitsgruppe Forschungsdaten (2018): Research Data Management. A Guide for Researchers [Research Data Working 

Group in the Priority Initiative “Digital Information” of the Alliance of German Science Organisations], Potsdam : Deutsches 

GeoForschungsZentrum GFZ, 14 p. DOI: 10.2312/allianzoa.030 (28.11.2019)

• Becker, Henrike; Einwächter, Sophie; Klein, Benedikt; Krähwinkel, Esther; Mehl, Sebastian; Müller, Janine; Ostsieker, Frederik; 

Tauchmann, Christopher; Werthmüller, Julia. (2019). Lernmodul Forschungsdatenmanagement auf einen Blick – eine Online-

Einführung. DOI: 10.5281/zenodo.3381955 (28.11.2019)

• DataOne: Education Modules. URL: https://www.dataone.org/education-modules (28.11.2019)

• GFBio: Training Materials. URL: https://www.gfbio.org/materials (28.11.2019)

• TU9 RDM Training Material. URL: 

https://zenodo.org/communities/rdm_training_engineering_sciences/?page=1&size=20 (28.11.2019)

• Informationsplattform forschungsdaten.info

Further Information

Page 42

http://doi.org/10.2312/allianzoa.030
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https://www.dataone.org/education-modules
https://www.gfbio.org/materials
https://zenodo.org/communities/rdm_training_engineering_sciences/?page=1&size=20


LINKS

Data Management Plan (DMP)

• Helbig, Kerstin. Hinweise und Checkliste zur Erstellung eines Datenmanagementplans. Zenodo, 2015. DOI: 

10.5281/zenodo.33485 (28.11.2019)

• Helbig, Kerstin, Katja Krause, Carolin Kruse, Florian Rehak und Gianpiero Tari. Was sind Datenmanagementpläne? Video. 

Berlin: Humboldt-Universität zu Berlin - Medien-Repositorium, 2017. DOI: 10.18450/dataman/91 (28.11.2019)

• Helbig, Kerstin und Pamela Aust. Datenmanagementpläne für EU, DFG und BMBF. Präsentation. Zenodo, 2015. DOI: 

10.5281/zenodo.33482 (28.11.2019)

• Kuberek, Monika: Guidance for Creating a Data Management Plan in Horizon 2020 Projects, 2018. DOI: 

10.14279/depositonce-7199 (28.11.2019)

• TIB Hannover. Leitfaden zur Erstellung eines Datenmanagementplans. URL: https://www.fdm.uni-

hannover.de/fileadmin/fdm/Dokumente/181206_Leitfaden-DMP_LUH_v2.1.pdf (28.11.2019)

Further Information
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LINKS

Electronic Lab Notebooks (ELN)
• Kanza S, Willoughby C, Gibbins N, et al.: Electronic lab notebooks: can they replace paper? J Cheminform. 2017;9(1):31. 

Published 2017 May 24, DOI: 10.1186/s13321-017-0221-3
• Office of Scholarly Communication: Paperless research’ solutions – Electronic Lab Notebooks. University of Cambridge, 

Unlocking Research, 2017. 

• Ulrich Dirnagl, Ingo Przesdzing: A pocket guide to electronic laboratory notebooks in the academic life sciences. Version 1, 
F1000Res. 2016, DOI:10.12688/f1000research.7628.1

• Alan Wolf, Jan Cheetham: Electronic Laboratory Notebooks: More than Notes. University of Wisconsin – Madison, 2015 
(Video)

• Colin L. Bird, Cerys Willoughby and Jeremy G. Frey: Laboratory notebooks in the digital era: the role of ELNs in record keeping 
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