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Research data management: the basics
 What is research data?
 What is data management? AL
« What is the data life cycle?
« What are the FAIR-Principles? “r 2

RDM: practical use .
« Directory structure
« Naming convention - -
« Version control
« Documentation
« Backup
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I Research data hhu
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, Research data [are] (digital) data [...] that

are generated during scientific work (e.g.,
through measurements, surveys, or source E
work).” )
Was sind Forschungsdaten?: Definitionsvorschlage. forschungsdaten.info, 2025. https://forschungsdaten.info/themen/informieren-und-
planen/was-sind-forschungsdaten/, last accessed 26.01.26; own translation.
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I Research data hhu
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Research data refers to...

= _..all digital data that is generated via or is the
result of experiments, measurements,
simulations, source work, transcriptions, surveys

and Al interaction a.o.;
= ..text, images, multidimensional models, audio,

video, tables, databases, software (code and

applications) a.o.; -

= ...discipline- and tool-specific raw data;

= ...documentation and software, necessary to
understand data.
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Research Data Management (RDM) encompasses

all processes of transformation, selection, and

e ®
storage of research data with the shared goal of Qj A.

keeping them accessible, reusable, and verifiable

in the long term and independent of individuals.

fdm.hhu.de
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D Data life cycle

—

Archive

\’
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Share/
Publish

Collect

Process/

Analyze
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Der Datenlebenszyklus:
Stationen des
Forschungsdatenmanagem
ents. forschungsdaten.info,
2024. URL:
https://forschungsdaten.info
[themen/informieren-und-
planen/datenlebenszyklus/,
last accessed 26.01.26.
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D Datenlebenszyklus

Plan data collection
and processing

Plan data
management

Plan data sharing

Plan re-use of
existing data

Data made simple(r)

Collect

e Collect data:

 (Generate
metadata,

 Document data
collection process

» Clarify data re-use :
* Permission
« Concent
» License
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Process/
Analyze

* Process data:
» Digitize
* Transcribe
* Clean
* Transform
« Anonymize

» Analyze data

» Describe and
document

fdm.hhu.de
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Plan Collect HiogEEs
Analyze

* Collect data: * Process data:

- Generate - Digitize
metadata, * Transcribe

« Document data * Clean

Metadata is
structured
information that

describes an object collection process * Transform
S : « Clarify data re-use: . i
like title, author and fy - Anonymize
year of publication for * Permission + Analyze data
« Concent :
books. _ - Describe and
* License document
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D Datenlebenszyklus hhu
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Share/ :
* Choose a suitable » Use suitable » Check rights /
repositorium formats license
« Communicate » Use appropriate » Consider the
rights storage media documentation
* Provide « Make Backups « Cite correctly
;:Inoe(;gg\;r;tatlon and * Provide metadata * Report own results
and documentation and link to dataset

« Advertise data
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B Datenlebenszyklus hhu

Share/
Publish
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Re-use

 Choose a suitable
repositorium

» Check rights /
license

« Communicate  Consider the

Repositories serve as places to

rights documentation
J _ store digital objects, like data _
* dPVOV'de _ g or e-book and articles (e.g. » Cite correctly
ocumentation an -
PDF files). .
etadata ) Report own results

and link to dataset
« Advertise data
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) FAIR data
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lllustration from Bezjak, Sonja et al. (2018). Open Science Training Handbook. URL: https://open-science-training-handbook.github.io/Open-
Science-Training-Handbook EN/, (CCO 1.0 Universal), last access 26.01.26. Color changed from orange to green.
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https://open-science-training-handbook.github.io/Open-Science-Training-Handbook_EN/
https://creativecommons.org/publicdomain/zero/1.0/

D Implementing the FAIR Principles hhu
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Findable
» Extensive metadata is linked to the dataset.
» The dataset has a persistent |dent|f|er (DO, URN).

= Everything (data, documentation, %
single location.

. PIDs are unique
Accessible identifiers for

= Access to the data is provided by a (institutional) objects, e.g. ISBN
repository. tarbeoks.

» The persistent identifier (PID) resolves to the
metadata and/or the data.

= Access is granted through authentication and
authorization whenever necessary.

» Metadata are always accessible.

Data made simple(r) fdm.hhu.de



D Implementing the FAIR Principles hhu
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Interoperable

» Standards, e.g., dates formatted as DD/MM/YY, are
used.

» Data is understandable to others.
= Exchangeability between systems/devices is possible.
» Links to data that have been re-used are provided.

e

Reusable

» Documentation, description of the data is available.

= Keep in mind the “W-questions”: Who?, What?,
When?, ...

= Ensure citability, e.g., by assigning a PID.
= Apply a clear (open) license.
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) RDM policies and guidelines hhu
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= RDM policies (or guidelines) could be...

= _..institutional policies,
= _..discipline-specific policies,

7

= _..publisher specifications. W/

= Requirements set by research funding "
a !

organizations
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RDM policies and guidelines

Institutional policies
= e.g. at universities etc.,

= HHU Al-Policy, Gute wissenschaftliche
Praxis

= HHU RDM quidelines:

RICHTLINIE ZUM UMGANG MIT FORSCHUNGSDATEN AN DER
HEINRICH-HEINE-UNIVERSITAT DUSSELDORF VOM 18.08.2022

Praambel

Die HHU erkennt die grundlegende Bedeutung von Forschungsdaten und ihrer Dokumentation an, um
qualitativ hochwertige Forschung und wissenschaftliche Integritat zu erhalten, und ist bestrebt,
diesbeziiglich einen hohen Standard zu erreichen. Die HHU erkennt weiterhin an, dass korrekte und
leicht auffindbare Forschungsdaten wesentliche Grundlage eines jeden Forschungsprojektes sind. Sie
sind notwendig fir die Nachvollziehbarkeit und Reproduzierbarkeit von Forschungsprozessen und
deren Ergebnissen. Forschungsdaten haben einen langfristigen Nutzen fiir Forschung und Wissenschaft
und das Potenzial fir eine umfassende Nachnutzung und Verbreitung in der Gesellschaft. Richtlinien
zum Forschungsdatenmanagement unterstiitzen Forschende im Umgang mit Forschungsdaten und
tragen zu einem zukunftsfahigen Forschungsumfeld bei.

Data made simple(r)

hhu

Heinrich Heine
Universitat Dusseldorf .

fdm.hhu.de



https://www.fdm.hhu.de/fileadmin/redaktion/Forschungsdatenmanagement/2022_Forschungsdaten-Richtlinie.pdf
https://www.fdm.hhu.de/fileadmin/redaktion/Forschungsdatenmanagement/2022_Forschungsdaten-Richtlinie.pdf

) Data management plan hhu
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A data management plan (DMP) is a document that
describes how research data will be managed.

= |t covers tasks performed throughout and after 0
the research. o

= |t provides information on collecting, pre-
processing, storing, archiving, and publishing ‘
data.

» The amount and detail of information may
differ.

= |t can be (sometimes a mandatory) part of a
project.
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) Data management plan hhu
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Administrative information

= Project name, timeline, collaborators, funding
agency etc.

Data acquisition :\ /;
» |s data re-used or generated? [ LA

= What are the data types, size, formats, and
processing methods?

Documentation and quality
= How are the data going to be described?
= Which quality measures are planned?

= Which software is going to be used?
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) Data management plan hhu
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Data preservation, sharing, accessibility

= What storage and backup measures are going
to be used?

=  Will data be made available for reuse?
= Where will the data be archived? ;\

Legal obligations

= Are there usage- or copyright issues that need
to be considered?

= Data-privacy?
Accountability

= Who is responsible for managing the data
during and after the project?
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Interactive data management plan in ILIAS:
https://ilias.hhu.de/goto.php/crs/1466001/rcodedk6FZFTxQd

Magazin > Weitere Angebote > Forschungsdatenmanagement » Forschungsdaten managen: Dein Praxis-Guide fiir Studium & Wissenschaft

[J Forschungsdaten managen: Dein Praxis-Guide fiir Studium & Wissenschaft

Dieses Modul dient der Einfihrung in das Ferschungsdatenmanagement (FDM) und erlutert die wichtigsten Aspekte, wie beispielsweise Datenorganisation, Datensicherheit, Datenmanagementplane (DMPs) und elektronische Laborbicher.

Inhalt Info Einstellungen Mitglieder Badges Lernfortschritt Metadaten Export Rechte Elektronischer Semesterapparat

Zeigen Verwalten  Sortieren

Neues Objekt hinzufigen ~ Voransicht als Mitglied aktivieren

FDM Kompetenzzentrum
Heinrich-Heine-Universitat Dusseldorf

Willkommen im ILIAS-Bereich fiir Forschungsdatenmanagement!
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) Handling data hhu
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A structured approach to handling data ...

= __.eliminates redundant effort;

= ...prevents accidental data loss; - — -
=

...helps to keep track of changes and
analysis;

= ...helps to reverse mistakes;

= ...makes data understandable;

= .. .facilitates collaboration;

= ...improves the findability of the data;
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File names should be...
= ...clear and understandable,
» ...as long as necessary and as short as possible,
= _..explained in a README file.

Practical tips: | a2
= Do not use automatically generated (e.g., by a

digital camera). ~
= Names can contain information about content and
version as well as creation and modification dates.
= Spaces and special characters should be avoided.
Data made simple(r) fdm.hhu.de




) Naming convention

= Qm238720Mdller.pdf
= 2834782374872.xlsx
= Sensorpaper+Pete

inal_final.xlsx

+Paul fertig! iberarbeitet.docx

hhu
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[Projekt] [Kapitel] [Version] [YYYYMMDD].dat
[Projekt] [Text] _[Genre] [YYYYMMDD].csv

[Experiment] [Versuchsaufbau] [Versuchsperson] [YYYYMMDD].sav

[Projekt] [Interview] [Ort] _[Personen-ID] [YYYYMMDD].mp4

Data made simple(r)
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A directory structure should...
= _..arrange folders hierarchically,
= ...have a clear and obvious layout,
= ...reflect the workflow(s) of the project.

Practical Tips: use identical directory structures
wherever possible.

< cIeaned

Paper [ Chapter 1

fdm.hhu.de
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) Version control hhu
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Version control should keep track of...

= ...what was changed,

= ...who is responsible for the change, - -

= _..when was the change made,
= ...why was something changed.

Automatic versioning and change tracking may be
available for collaborative documents and storage
solutions, e.g. Sciebo.
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) Version control and naming convention th
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Practical Tips:
= Mark versions using numbers:
= major changes: whole numbers, e.g., v1, v2, ...

= minor changes: numbers connected with an
underscore, e.g., vl 01, v2 03

= Do not use names like final2, revision,
definitv_final

Data made simple(r) fdm.hhu.de
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) Hands-on th

Draw a rectangle.

Place a triangle on the top edge of the
rectangle.

3. Draw a smaller rectangle at the bottom
edge inside the large rectangle.

4. Draw another smaller rectangle inside |
the large rectangle, positioned above

and to the left of the previous small

rectangle. I | / )
L l

fdm.hhu.de
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) Data documentation hhu
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The documentation should include the following
information:

= Research project (project title or person)
= Context of data collection (project goals, hypotheses), .
= Data collection method, =’x /_l_
= Structure of the data, o n
= Quality measures (cleaning, weighting, data validation,

etc.),
= Descriptions of codes and labels (codebook),

= Data versions and the changes they contain,

= [nformation on access, usage terms, and
confidentiality.

cf. Daten dokumentieren: Warum, was und wie? forschungsdaten.info, 2024. https://forschungsdaten.info/themen/beschreiben-und-dokumentieren/datendokumentation/,
last accessed 26.01.26.
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) Metadata hhu
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= Metadata are structured data that describe other data
— “data about data”.

= They are the who, what, when, where, why, and how E°
of your data. °
= There are different types of metadata a.o.: d

= descriptive metadata

= administrative metadata
= technical metadata

= structural metadata

fdm.hhu.de
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Types of metadata

=N

!

descriptive metadata

Object

properties that

help to find

data, e.qg.

= Title of the
dataset

= Author

= Keywords

a A

administrative metadata

Information on
rights,
provenance,
archiving, e.g.
= |License
= Access
restrictions
= Copy right

<O

technical metadata

Technical aspects
of data and files,
e.g.

= File format

= File size

hhu
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=

structural metadata

Structure and

relations between

datasets

= Relations
between files

= Descriptions of
tables in
databases

Dierkes, J. 2021. 4.1 Planung, Beschreibung und Dokumentation von Forschungsdaten. In: Putnings, M., Neuroth, H. and Neumann, J. ed. Praxishandbuch

Forschungsdatenmanagement. Berlin, Boston: De Gruyter Saur, p. 315, Tab. 2. https://doi.org/10.1515/9783110657807-018, CC-BY 4.0.

Data made simple(r)
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Hands-on: Metadata th
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» Title: “Gesprache aus dem Dorf”
« Creator(s): S. Muller
» Date: 03/12/2022
» Description: “Audio recordings
 Language: German

« Location: “Bayern (Deutschland)”

» Participants: 2

* File format: .wav

« Keywords: conversation, rural, speech

* Version: vl

« Technical notes: “Noise reduction applie
« Consent: “All speakers gave consent.”




) Documentation and metadata th

Heinrich Heine

vt Disseldort
Practical Tips:
= Use standards, e.g. OLAC, CMDI (Component i i
Metadata Infrastructure), TEI. I e
= Use controlled vocabularies.
= Use PIDs.

= Provide sufficient information.
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) Backup hhu
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Develop a backup strategy, e.g.

copies of the file different storage copy should be

should be media should be saved
created used decentrally

Datensicherheit und Backup: Wie Sie Datenverlust entgegen wirken. forschungsdaten.info, 2024.
URL: https://forschungsdaten.info/themen/speichern-und-rechnen/datensicherheit-und-backup/, last accessed 26.01.26.
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) Storage solutions

. 1‘
o

own PC

v" responsibility for
security and
backup

v" full control

v no costs

x responsibility for
security and
backup

x manual backups

x no collabotation
options

Data made simple(r) fdm.hhu.de
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mobile storage media

v’ easy to transport
v" can be stored safely

v no Internet connection

needed

x easy to lose
x low storage capacity
x manual backups

v

v

v

X

External storage solutions

collaborating is
possible

automatic backup und
version control
access rights
management

Internet connection
needed

upload and download
speed

access to backups
unclear data protection

[N

A !

hhu
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v
v
v

v

institutionelle storage

backup

data protection policy
access rights
management
collaborating is
possible

upload and download
speed

access to backups
unclear data security
costs



) Data security hhu
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Types of data requiring protection are...
= _..sensitive, personal data,

» ...data whose confidentiality is stipulated by
contracts (company secrets, licensing
agreements),

= ...unpublished scientific results. fﬁ

Appropriate protection can be implemented by...

= ...encrypting selected storage locations, entire
storage media, and e-mails;

= ...assigning secure passwords and, where
appropriate, managing access rights.
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D) Long-term availability hhu
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Data are archived in order to ...

= .. ensure the quality and reproducibility of
research; a

= ... keep data findable, accessible, readable, and
therefore reusable;

= .. fulfil the requirements of institutions and
funders,

" e.g., the DFG’s “Good Scientific Practice”
guideline: data has to be archived for a period of

ten years.

]

1\

ail
o
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D Sustainable file formats hhu
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* Proprietary vs. open formats

» Proprietary formats: require a paid software to
use, e.g., .docx, .xIsx, .wmv, .omp

= Open formats: can be opened with software
from different vendors, e.g., .odt, .csv, .mp3, .png

= Practical Tip: If possible, convert proprietary formats into
open formats.

fdm.hhu.de
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D Publishing data hhu

LHJﬁiiC;ircsri‘téli_lteli)nﬁesseldorf [ ]
There are 2 %2 ways to publish data:

» Publication of aggregated data as a T —
supplement to a scientific article (via a 5
publishing house);

» Publication of the data in a repository as an u
independent object;

= Publication of the data description in data
journals.

fdm.hhu.de
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) Repositories hhu
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Repositories...
= ... serve as places to store digital objects;
= . .offer the possibility to archive and publish

data. .
A =
Types of repositories: f N
= Institutional repositories _ —:L
= HHU-Repository researchData 4
» Discipline-specific repositories h

= Findable via re3data

» Cross-disciplinary repositories
" e.g., Zenodo
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https://www.re3data.org/
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) Licenses hhu
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Licenses regulate third-party use of the data:
» May the data be shared or used?
= May the data be modified?

= May derivatives be used under the same
conditions?

* |s commercial use permitted?

Examples for open licenses:
= Creative Commons (CC): from version 4.0

= exception Software: e.g., MIT-License, GNU
General Public License (GPL), Apache-
License

Data made simple(r) fdm.hhu.de



) Persistenter Identifikator (PID) th
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A Persistent Identifier (PID) ...
= ... Is a permanent digital identifier;

... consists of numeric or alphanumeric o

strings; @(\ Q
... Identifies a resource directly and does

not merely point to a “location”;

... iIs used to avoid “dead” links:

... ensures citability.

Data made simple(r) fdm.hhu.de




D Persistent identifier (PID) hhu
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PIDs fur digital objects and data
= DOI, URN, z.B. articles, datasets

PIDs for people

A A

PIDs for institutions

» ROR-ID, e.g. universities O RC I D
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) Scarching for data hhu
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Heinrich Heine
h h U Dasseidort University and State Library (ULB) v
Home > University anastate Li| ULB Atlas of Language Literature and Data (ULB.ALL-D)
Sprache suchen...
] 9 9 9
ULB Atlasof L9 "+ d :
-9 ,
ULB Atlas of Language Literaturs Hausa
the type of media, but on the res )
you can initiate your literature s4 Tahoua Literature at ULB
relevant data repositories with jy » & Hausa Diffa
* & Spoken Hausa
rahoua | * & Introductory Hausa
tllela b
EVKUETL All resources
wg | Diffa— |
A okoto 1 Language Resources oum/
"y + 7 OLAC Repository )
Zan * [ Glottolog Database Q.w
I’ { Eaucﬁ - 1
Kaduna (OOJ‘:%) 9 9 Mi
ULB.ALL-D a_;ﬂ.._u
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https://www.ulb.hhu.de/forschen-lehren-publizieren/fachinformation/sprachwissenschaft-studium/all-d

) Scarching for data hhu
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Finding data in linguistics

i i i istics?
What is data in linguistics? General catalogues

W h ere can I searc h? Language resources and tools catalogues

The following overview lists some of the main language reso|
. . NLT/HLT data and tools
databases, repositories and single corpora. Further resourcg
Information System (DBIS) and in the & ULB catalogue.

i i Languages of the world: Atlases, statistical data and more
Please note that the listed resources may include datasets t

consider the terms of use of the providers as well as the lice
datasets. Phonology, Morphology and more

When working with data, it is advisable to think about how {
Handbook of Linguistic Data Management addresses researc]  Tools
archiving, sharing and citing data.

+ + + + + + o+

Corpora

ULB: Finding data in linquistics
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https://www.ulb.hhu.de/en/research-teaching-publishing/subject-information/linguistics-general-and-comparative-subject-information-for-students/translate-to-english-daten-finden-leichter-gemacht

Citing data th
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» Follow the guidelines of the citation style you use,
e.g. MLA or APA.

= Use reference management tools, like Zotero, to o -
manage citations.

APA style citation: @

Harald Hammarstrom, Robert Forkel, Martin Haspelmath, &
Sebastian Bank. (2024). glottolog/glottolog: Glottolog database
5.1 (v5.1) [Data set]. Zenodo.
https://doi.org/10.5281/zeno0do0.14006617
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