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What is research data?

everything, what is a result and/or 
object of scientific research

measurement data

samples

items from collections

code



RESEARCH DATA MANAGEMENT

processing status data generation data type

primary data experiments spreadsheets

secondary data simulations images

surveys databases
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What is research data?

Research data can be classified 
according to:
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Data Life Cycle

Plan

Create

Analyse

Archive

Publish, 
Access

Reuse

Data Life Cycle

Data life cycle shows the 
process of the data during a 

project.

In each stage there are 
different tasks of data 

management.

The systematic approach of
handling data is called

research data management.
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Data Life Cycle

Plan

Create

Analyse

Archive

Publish, 
Access

Reuse

Data Life Cycle

Plan data management like:
• Clarify legal issues like privacy.
• Defines who is responsible for the

different tasks.
• Document it in a data management

plan.
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Data Life Cycle

Plan

Create

Analyse

Archive

Publish, 
Access

Reuse

Data Life Cycle

Organise and describe data:
• Create file and folder structure.
• Collect metadata.
• Document data.
• Check, validate and clean up data.



RESEARCH DATA MANAGEMENT

Seite 7

Data Life Cycle

Plan

Create

Analyse

Archive

Publish, 
Access

Reuse

Data Life Cycle

Prepare data for archiving:
• Select data.
• Check data and related materials.
• Convert data in open file formats.
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Data Life Cycle

Plan

Create

Analyse

Archive

Publish, 
Access

Reuse

Data Life Cycle

Publish and reuse data:
• Configure access options:

• publish data and metadata
• publish only the metadata

• Grant license.
• Label dataset with a persistent 

identifier.
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What are metadata?

Metadata are
data about data.

subject

creator

date

method

versionfile format

description of the data format
like column captions

keywords
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Metadata schema:

• structures metadata as elements in a                                                                                            

schema

• describes content of the elements
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Metadata schema

mandatory

• Identifier

• Creator

• Title

• Publisher

• PublicationYear

• ResourceTye

recommended

• Subject

• Contributor

• Date

• RelatedIdentifier

• etc.

optional

• Language

• AlternateIdentifier

• Size

• Format

• etc.

DataCite:

generic schema for

research data

Note:

Occ = Occurrence

1 = required

https://schema.datacite.org/
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Findable Accessible Interoperable Reusable

 Use persistent 
identifier (PID) like 
a DOI.

 Make metadata
retrievable.

 Use standard
metadata
schemes. 

 Use common
(open) file formats
like CSV.

 Choose license.
 Document data.
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FAIR Principles

 published 2016 by Mark D. 
Wilkinson et al. 

 Aim: Ensure that shared data
is reusable for humans and
machines

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

Internet:
• general information
• guidelines research

data
• contact data

Intranet:
• RDM for proposal
• data management plans
• personal data management
• data repositories
• research software

https://www.fz-juelich.de/zb/EN/Expertise/research_data/research_data_node.html
https://intranet.fz-juelich.de/en/organization/zb/expertise/research_data_management


SERVICES TEAM RDM

Advice on all relevant RDM aspects, like:

• Requirements of research funding agencies

• How to create a data management plan?

• Tips for Best-Practices and tools

• How to publish data and software?
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Consulting service

You can contact us:
• via mail or telephone
• arrange an appointment



SERVICES TEAM RDM

Trainings:

• Research Data Management – An Overview

• Creation of Data Management Plans – An Introduction

• Online training course on JuLearn

New:

• Introduction in Jülich DATA (from 2021)
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Training service

Upon request:
individual trainings for institutes, research groups, etc. 

https://intranet.fz-juelich.de/en/organization/zb/expertise/research_data_management/training_advice
https://jl-test.its.kfa-juelich.de/
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• DMP-Tool for creating data management plans

• Central institutional repository Jülich DATA

• Implementation of tools and workflows for RDM upon request
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IT service

https://dmp.fz-juelich.de/
https://data.fz-juelich.de/guide/juelich/


DATA PUBLICATION

Start research project:
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Motivation

Search for information
about your research topic

What about finding the
data to the paper?

+
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Data publications have many benefits.
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Motivation

for researchers

increases visibility

improves reproducibility 

of the results

allows verification

eases networking

honors the effort of data

generation and analysis
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Data publications have many benefits.
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Motivation

for science

enables reanalysis of the

same data with a different 

research question

saves time and money

because data can be reused

allows combination of data 

from different sources

science opens for society
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How to publish data?

As a supplement:
Data belongs to the paper.

In a data journal:
Data documentation is
published as an own paper.In a data repository:

Data is published
separately from the paper.



DATA PUBLICATIONS

Database in which data can be:

• archived and published together with related materials like

• metadata

• documentation

• Note: There are also metadata repositories.

• Example: OpenAIRE
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Data repository

content
provider

metadata
repository

OpenAIRE

arXiv.org Zenodo others

For example:

https://explore.openaire.eu/search/find?qf=true&active=result


DATA PUBLICATIONS

• global registry of research data repositories

• funded by German Research Foundation (DFG)

• re3data checks new repository before registration 

• features like

• numerous filter functions 

• browse by subject, content type, country
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re3data

https://www.re3data.org/
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How to find a suitable repository?

Is there a subject-
specific repository in 

your community?

yes

no
Can you find one on 

re3data?

yes

no
Can you use a 

generic or
institutional one?

yes

no
Contact the team
RDM from Central 

Library.
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• Does the repository supports the FAIR Principles?

• Are there curators to check the data before publishing?

• Are there requirements regarding costs, format, metadata or license?

• Is there a certification like CoreTrustSeal?
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Check the repository

https://www.coretrustseal.org/


DATA PUBLICATION

Step 1: Clarify legal aspects

• Are there specifications from the research funder?

• Who is the data creator or collector? 

• Who has the right of use like employer or project partner?

 Request early for an agreement.
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Guidance for publication

Note:
authors of the dataset ≠ authors of the paper

research
data

funder

author

institution

project
partner



DATA PUBLICATION

By law in Germany:

When does copyright apply?

• To avoid legal uncertainties → Grant your dataset with a license.

• Recommended are Creative Commons (CC0 or CC-BY)
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Guidance for publication

primary
data

secondary
data

so on

Is this free, too? 

Is usually free



DATA PUBLICATION

Step 2: Prepare data

• Data should be as raw as necessary to recreate analysis.

• Convert data in open file formats.

• If you use data from external resources:

• Describe:
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Guidance for publication

• From where?
• Who is the author?
• Under which license?
• Was the data preprocessed in your project?



DATA PUBLICATION

Provide information for reproduction:

• description of the data like

1. data type and format

2. purpose of data generating/collecting

3. file naming and folder structure
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Guidance for publication

raw
data

??? results



DATA PUBLICATION

• methods of

• data generating/collecting

• data analysing

• for simulation data

• code and version

• self-developed code for data analysing

• publish code and refer to it
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Guidance for publication



DATA PUBLICATION

Step 3: Prepare metadata

For the dataset For the data
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Guidance for publication

title

author

keywords
related

publication

description

definition of
variables

column
headings

units of
measurement

date and time 
format

list of
abbrevations
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• Choose subject-specific metadata standard.

 If none is available, at least choose a generic one.

• Make metadata machine-readable by using formats like
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Guidance for publication

DataCite:

generic schema for

research data

XML
JSON

or

https://schema.datacite.org/


DATA PUBLICATION

Step 4: Deposit data in repository

Advantages:

provide PID (persistent identifier) for dataset like DOI

 This helps to make the data findable, even if the location of the data changes.

By creating dataset metadata must be given

 exportable in machine readable formats like json or xml
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Guidance for publication



DATA PUBLICATION

Allows versioning of the dataset

 for example by embargo

License can be granted to dataset

 independently of the license of the paper

Choose access option

 open or closed
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Guidance for publication



DATA PUBLICATION

Step 5: Refer to data publication in paper

Data availability statement
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Guidance for publication

title page or end of paper
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Cite dataset in the methods section of your paper.

Give full citation in references.
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Guidance for publication
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Additionally refer to the paper in your data publication.
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Guidance for publication
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Purpose

Jülich DATA is the
institutional

data repository
of the FZ Jülich

1. Index of the data output of the
FZ Jülich (see guidelines
research data, 5.2)

2. Archiving and publishing of
research data

https://data.fz-juelich.de/
https://intranet.fz-juelich.de/en/organization/zb/expertise/research_data_management/training_advice
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Data types

Jülich DATA

dataset
Dataverse collection

research data

metadata

documentation
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Organisation

root collection

Dataverse collections
of the institutes

Dataverse collections and datasets
of each institute

https://data.fz-juelich.de/guide/juelich/organization.html
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The role of the decentralised data manager (DDM)

Several people can be 
entrusted with this roles.

Is the contact person for 

rdm in an organizational 

unit and the FZJ.

Supports the staff of the

institute.

Admin of the Dataverse Collection
• Grants permissions

• Manages their dataverse and datasets or supports 

the institutional staff

• curation and hits “publish” depending on the internal 

arrangements of the institute

tasks

OU

DDM

https://data.fz-juelich.de/guide/juelich/glossary.html#term-decentralized-data-manager
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live presentation



TEAM RDM OF THE CENTRAL LIBRARY

Torsten Bronger 

Project head, strategy and development

Oliver Bertuch 

Software architecture and development

Michael Flemming

Software architecture and development

Ines Schmahl

Data curator, advisory services and training
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Contact

Get in touch with us: 

forschungsdaten@fz-juelich.de

Website (intranet):

Research Data Management

RocketChat channels:

#fdm and #fdm-announce

mailto:forschungsdaten@fz-juelich.de
https://intranet.fz-juelich.de/en/organization/zb/expertise/research_data_management/training_advice
https://chat.fz-juelich.de/home
https://chat.fz-juelich.de/home


THANK YOU!

forschungsdaten@fz-juelich.de
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