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WHY RESEARCH DATA MANAGEMENT

Today

e More and more (digital) data is produced
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e Data is stored on different devices
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e Variety of software and file formats

BERMUDA TRIANGLE

Mau, F. (2019). Sketchnote: Lost Data Map.
Zenodo.
published under a license
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https://doi.org/10.5281/zenodo.4388672
https://creativecommons.org/licenses/by/4.0/legalcode

WHY RESEARCH DATA MANAGEMENT

Today

e More and more (digital) data is produced
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e Data is stored on different devices
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But we are not taught how to organize data. BERMUDA TRIANGLE

Mau, F. (2019). Sketchnote: Lost Data Map.
Zenodo.
published under a license
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https://creativecommons.org/licenses/by/4.0/legalcode

LEARNING OBJECTIVE MATRIX

Overview

What do we need to know?

1. Basics and concepts

2. Working with data

3. Documentation and metadata
4

. Long-term preservation, publication and
reuse of data

5. Legal and ethical aspects
6. Infrastructure for support

Member of the Helmholtz Association 23 October 2024 Page 4

Grundlagen und Allgemeine Grundsatze und Konzepte des Forschungsdaten-managements
iibergreifende Konzepte

Forschungsdaten-Palicies

Datenmanagementpldne (DMPs)

FAIR-Prinzipien

Open X (Open Data, Open Source, Open Science, etc.)

Arbeiten mit Daten Ordnung und Struktur, Versionierung

Daten, Datentypen, Datenformate

Datenspeicherung und Backup

Datensicherheit

Datenqualitat

Tools

(Forschungs-)Software & Coding

Dokumentation und Datendokumentation

Metadaten Metadaten und Metadatenstandards

Persistente Identifikatoren

Ontologien und kontrollierte Vokabulare

Langzeitarchivierung, Langzeitarchivierung von Daten
Publikation, Nachnutzung Publikationswege fiir Daten

Repositorien

Daten nachnutzen

Recht und Ethik Allgemeine rechtliche Aspekte

Datenschutz und personenbezogene Daten

Informierte Einwilligung

Anonymisierung und Pseudonymisierung

Ethische Aspekte und

Unterstiitzungsstrukturen Rollen im Datenmanagement / Data Stewardship

Relevante Infrastrukturen
Didaktik

Beratung

Petersen, B., Engelhardt, C., Horner, T., Jacob, J., Kvetnaya, T., Muhlichen, A,
Schranzhofer, H., Schulz, S., Slowig, B., Trautwein-Bruns, U., Voigt, A., & Wiljes, C.
(2022). Lernzielmatrix zum Themenbereich Forschungsdatenmanagement (FDM) fur
die Zielgruppen Studierende, PhDs und Data Stewards (Version 1). Zenodo.
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https://creativecommons.org/licenses/by/4.0/legalcode

BASICS AND CONCEPTS

Overview

e Data life cycle
e Data management plan
e FAIR Principles

e Data policies

IJ JULICH

Member of the Helmholtz Association 23 October 2024 Page 5 Forschungszentrum



BASICS AND CONCEPTS

Data life cycle

Data life cycle presents the workflow of research data during a research project.

Preserve ﬂ

AR
Process

Image source by
under downloaded from

l) JULICH
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https://github.com/elixir-europe/rdmkit
https://creativecommons.org/licenses/by/4.0/legalcode
https://github.com/elixir-europe/rdmkit/blob/master/images/data_life_cycle.png

BASICS AND CONCEPTS

Data management plan

e Project description

e Description of the datasets

of
&
&
O
O
of
&
O

e Backup and preservation strategy

Image source by under
downloaded from

e Sharing strategy
e Resources and responsibilities

More information on the rdm portal:

IJ JULICH
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https://intranet.fz-juelich.de/en/topics/rdm/data-management/data-management-plans
https://pixabay.com/de/users/janjf93-3084263/
https://pixabay.com/de/service/license-summary/
https://pixabay.com/de/vectors/todo-liste-klemmbrett-abhaken-2103511/

BASICS AND CONCEPTS

FAIR Principles
FAIR data should be A R

indable ccessible Interoperable eusable

O o R K

V 4 O ’Iﬁ

Image source by under
downloaded from

Published 2016 in the paper “The FAIR Guiding Principles for scientific data
management and stewardship” (https://doi.org/10.1038/sdata.2016.18)

More information on the rdm portal:

9 JULICH
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https://intranet.fz-juelich.de/en/topics/rdm/metadata/quality-control/fair-principles
https://commons.wikimedia.org/w/index.php?title=User:SangyaPundir&action=edit&redlink=1
https://creativecommons.org/licenses/by-sa/4.0/
https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg

BASICS AND CONCEPTS

Data policies

Julich Research Data Handling Guidelines
(published 2019 and currently revised)

Content

 Julich's commitment to permanent and sustainable support of research data management
e Responsibilities and roles like implementing data managers

e Scientists' duties like to ensure that research data is reusable

More information on the rdm portal:

9 JULICH
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https://intranet.fz-juelich.de/en/topics/rdm/on-campus/julich-guidelines-for-handling-research-data

WORKING WITH DATA

Best practices for folder and file structure

e Clear folder structure

e Consistent file naming with meaningful names, e.g. for dates YYYYMMDD or YYMMDD
format

e Keep track of your versioning, e.g. use tools like (open-source software for distributed
version control)

More information on the rdm portal:

9 JULICH
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https://intranet.fz-juelich.de/en/organization/it-portal/share-knowledge/glossar/git
https://intranet.fz-juelich.de/en/topics/rdm/data-management/personal-data-management

WORKING WITH DATA

Subject-specific best practices

. IS an important stakeholder in
Germany.

e Mission: Today research data is often stored decentralized. The goal is to make the data
accessible for the entire German science system according to the FAIR principles.

e |t IS organised in community consortia.

More information on the rdm portal:

9 JULICH
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https://www.nfdi.de/?lang=en
https://intranet.fz-juelich.de/en/topics/rdm/overview/rdm-organizations/germany

DOCUMENTATION AND METADATA

Always give provenance to your data!

Why and how was the data produced, where, when and by whom?

This DATASETNAMEreadme.txt file was generated by NAME
Last reviewes/updated on YYYY-MM-DD by NAME

# GEMERAL INFORMATION

## Title of dataset

## Contact information

## Purpose of data collection/generation
#H

##

##

Tip
Provide a README file to your dataset.

Date of data generation/collection (single data or range)
Location
Funding sources

# SHARING & ACCESS INFORMATION

## Licenses/restrictions placed on the data

## Links to publicly accessible locations of the data
## Recommened citation for this dataset

# DATA & FILE OVERVIEW
## File list with descriptions of the content
## Information about related data (not part of the dataset)

.
L I n k tel I l I at e # METHODOLOGICAL INFORMATION
## Description of methods for data collecting/generation or refer to

protocols, etc.
## Description of methods used for data processing or refer to it
## Instrument- or software-specific information

# DATA-SPECIFIC INFORMATION

## File naming convention

## List of abbrevations

## Column headings for tabular data

## Units of measurement

## Definition of codes or symbols used to record missing data

# REFERENCES

# RELATED INFORMATION

More information on the rdm portal:

Forschungszentrum
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https://cornell.app.box.com/v/ReadmeTemplate
https://intranet.fz-juelich.de/en/topics/rdm/data-management/personal-data-management

DOCUMENTATION AND METADATA

Always give metadata to your data!

Metadata are data about data.

What could be proper metadata for a dataset?

4 )
generic
N J
metadata ; _ .
subject- L[
S p e C i fi C Digitalbevaring.dk
N J
Image source by ergenlit;rzg (-jownloaded o under
More information on the rdm portal: .
@) JULICH
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:/intranet.fz-juelich.de/en/topics/rdm/metadata
https://digitalbevaring.dk/
https://creativecommons.org/licenses/by/2.5/dk/deed.en
https://commons.wikimedia.org/wiki/Category:Illustrations_released_by_digitalbevaring.dk

DOCUMENTATION AND METADATA

Always give metadata to your data!

as a example for a generic schema

Member of the Helmholtz Association

DataCite Metadata Generator - Kernel 4.3

Mandatory Elements

DOl

[po1]
Title(s)
[TITLE]

[LANG] TtitleType] .

Creator(s):
[CREATOR NAME] [nameType] i

[GIVEN MAME] (optional) [FAMILY MAME] (optional)

[NAME IDENTIFIER] [nameldentifierScheme] ~

[IDENTIFIER SCHEME URI]

[CREATOR AFFILIATION] [LANG]

Publisher:
[PUBLISHER]

[LANG]

Publication Year:

[rryy]

Resource Type:
[RESOURCE TYPE] [resourceTypeGeneral] v

+ Recommended Elements
+ Other Elements

23 October 2024 Page 14
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https://datacite.org/
https://dhvlab.gwi.uni-muenchen.de/datacite-generator/

LONG-TERM PRESERVATION, PUBLICATION AND REUSE

OF DATA

preservation and

Long-term

Is there a data
archive at your

publication

Member of the Helmholtz Association

23 October 2024

Institute?
. J
- Is there a data
archive or
repository in your
community?
4 N\

Are there options at
your affiliation?

Page 15

/.

JULICH

Forschungszentrum



LONG-TERM PRESERVATION, PUBLICATION AND REUSE

OF DATA

Find subject-specific data repositories

e Online register for data repositories

e Check out the websites of the NFDI consortia

More information on the rdm portal:

Member of the Helmholtz Association 23 October 2024 Page 16
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https://www.re3data.org/
https://intranet.fz-juelich.de/en/topics/rdm/overview/rdm-organizations/germany

LONG-TERM PRESERVATION, PUBLICATION AND REUSE
OF DATA

e Institutional data repository for storing and publishing data at FZ Julich managed by
Central Library

e Free for staff
e Each institute has its own institute collection

More information on the rdm portal:

l) JULICH
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https://data.fz-juelich.de/
https://intranet.fz-juelich.de/en/topics/rdm/data-management/julich-data

LONG-TERM PRESERVATION, PUBLICATION AND REUSE
OF DATA

Step 1: Data curation/selection

« Raw data Guiding Questions
Related information > |Is the data reusable?
« Metadata

« Documentation files Further:

 What is the effort of a reproduction?

« Can the data be used for reanalysis (e.g., using new methods)?
« How good is the data quality?

» Are there subject-specific criteria, e.g. coverage of the subject?

9 JULICH
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LONG-TERM PRESERVATION, PUBLICATION AND REUSE
OF DATA

Step 2: Data preparation
e Check completeness

e Check correctness

e Migrate (if necessary) data into open file formats like .csv for spreadsheets or PDF for text

More information on the rdm portal:

l) JULICH
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https://intranet.fz-juelich.de/en/topics/rdm/data-management/personal-data-management

LONG-TERM PRESERVATION, PUBLICATION AND REUSE
OF DATA

Step 3: Data publication
Publication models

« Established 1. Subject-specific repository + Usually only documentation to
« Disadvantage: Not so (search via online register the data

convenient for large amounts of ) . of data journals on

data 2. forschungsdaten.org

3. Advantage: You can grant
data with an own license.

9 JULICH
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https://www.re3data.org/
https://data.fz-juelich.de/
https://www.forschungsdaten.org/index.php/Data_Journals

LONG-TERM PRESERVATION, PUBLICATION AND REUSE
OF DATA

Access options in a data repository

dataset:; dataset:;
restricted access open access

Member of the Helmholtz Association 23 October 2024 Page 21 J Forschungszentru



LEGAL AND ETHICAL ASPECTS

Copyright in Germany

Information is free. But the work is copyright
protected.

In science:

Data, content and results are The form and the representation
free. IS copyright protected, e.g. the
paper.

Reason:
Enable free exchange of information in society.

More information on the rdm portal:

l) JULICH
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https://intranet.fz-juelich.de/en/topics/rdm/data-publication/legal-aspects

LEGAL AND ETHICAL ASPECTS

Legal aspects for research data

primary secondary
data data

SO on
Is usually free

Is this free, too?
When does copyright apply?

To avoid legal uncertainties — Grant your dataset with a license.

Member of the Helmholtz Association 23 October 2024 Page 23
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LEGAL AND ETHICAL ASPECTS

Involved parties

 Who is the data creator or collector?
e Are there specifications from the research funder?

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

l) JULICH
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LEGAL AND ETHICAL ASPECTS

Licenses for research data —

Recommended for research data: CCO or CC-BY

OMON

Free to: « Adapt
« Share
Terms: Give like

name of the creator

Member of the Helmholtz Association 23 October 2024 Page 25

PUBLIC
DOMAIN

* Adapt
e Share
None

(But note: Good Scientific
Practice demands to cite your
sources.)

9 JULICH

Forschungszentrum


https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/publicdomain/zero/1.0/
https://creativecommons.org/licenses/by/4.0/#ref-appropriate-credit

INFRASTRUCTURE FOR SUPPORT

RDM Portal

Where can | find
information?

| have a question.

Who can | ask?

Member of the Helmholtz Association

I‘'m interested in
trainings.

PORTAL RESEARCH DATA MANAGEMENT (RDM)

ROCKET.CHAT | | =/

JOIN THE FDM ROCKET-CHAT! TALKS OF THE IT-FORUM

I‘'m looking for tools?

https://intranet.fz-juelich.de/en/topics/rdm

l) JULICH

23 October 2024 Page 26 Forschungszentrum



Get |
t in touch with us:

qesoarch 6942 asroment S \aboratory

nchde

o created 97 ‘uwﬂw"anw‘\m .m‘l\ﬂcWKMM soockide ™

ftwar® andsie T tnese con 90 fic (0569
“ascpine. 308 oqﬂ"lnf.mlwstmm\mlm:ytwn{\\-ma \nv:umsmah’“vﬁmd!mn\:\xa

Website (i
bsite (intranet):

meiyerwes or thefrst 25 octoper 20195 o rforma” now aspat
n A 7(4\\#0\!!!\ yrman " |eﬁn\i‘mﬂ\" centrd} Librany and's wa»\;ﬁ‘(o wN“M
i o maragen O 108)
o - MO arch (woF. AN

(intra
Ro net)
cketChat channel:

Memb
er of th
e Helmholtz Associ
|ati0n

23 October 2024

Page 27

/.

RCH D
ATA OF THE CENTR
AL LIB

JULICH

For
sc
hungszentrum


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

THANK YOU

forschungsdaten@fz-juelich.de
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