
Module 3 – RDM Knowledge Blocks

• Persistent Identifiers

• Metadata standards

• Licenses

• Repositories

• Version Control Systems



Persistent Identifiers (PIDs) 

Optimised Research 

https://www.hiclipart.com/free-transparent-background-png-clipart-iibkg
https://www.hiclipart.com/free-transparent-background-png-clipart-iibkg


Persistent Identifiers (PIDs)

• PID is a unique code

• There are various PIDs for various type of objects

• PID are persistent and linked to essential info (Metadata)

• PIDs helps to track objects itself

• PIDs link to other resources

https://freeicons.io/regular-life-icons/tag-icon-17911
https://freeicons.io/regular-life-icons/tag-icon-17911
https://freeicons.io/business-collection-icon/barcode-icon-22195
https://freeicons.io/business-collection-icon/barcode-icon-22195
https://freeicons.io/ios-edge/group-people-icon-29280
https://freeicons.io/ios-edge/group-people-icon-29280
https://freeicons.io/business-and-online-icons/link-icon-icon-2
https://freeicons.io/business-and-online-icons/link-icon-icon-2
https://www.hiclipart.com/free-transparent-background-png-clipart-dxzvu
https://www.hiclipart.com/free-transparent-background-png-clipart-dxzvu


Persistent Identifiers (PIDs)

• PIDs are created by PID Authorities Providers

(DataCite, Crossref, ROR, ORCiD, etc.)

• PIDs help in a number of things:

• PIDs make your research FAIR

https://www.doi.org/registration_agencies.html
https://datacite.org/
https://www.crossref.org/
https://ror.org/
https://orcid.org/


PIDs examples

https://ror.org/02t26g637https://orcid.org/0000-0002-6693-2199 https://doi.org/10.5281/zenodo.6504928

People Research outputOrganization

https://doi.org/10.26084/ioerfdz-r10-urbgrn2018Controlled syntax

Host name SuffixPrefix

https://orcid.org/0000-0002-6693-2199
https://orcid.org/0000-0002-6693-2199
https://ror.org/02t26g637
https://ror.org/02t26g637
https://ror.org/02t26g637
https://orcid.org/0000-0002-6693-2199
https://doi.org/10.5281/zenodo.6504928
https://doi.org/10.5281/zenodo.6504928
https://doi.org/10.5281/zenodo.6504928
https://doi.org/10.26084/ioerfdz-r10-urbgrn2018


Data Code

Sci. Publications

Other research output

DOI (Digital Object Identifier)

https://www.doi.org/
https://www.doi.org/


PID linked research

H2020, HE, 
FP7

Graphic adapted from: https://graph.openaire.eu/

https://graph.openaire.eu/
https://graph.openaire.eu/
https://freeicons.io/ios-edge/group-people-icon-29280
https://freeicons.io/ios-edge/group-people-icon-29280
https://graph.openaire.eu/
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The bigger picture

The PID-optimised research lifecycle

Example Funding dashboard: https://monitor.openaire.eu/dashboard/cnr/funding

Example Publication dashboard: https://monitor.openaire.eu/dashboard/cnr/research-output/publications

Example OA routes dashsboard: https://monitor.openaire.eu/dashboard/cnr/open-science/open-access/open-access-routes

Example Impact dashboard: https://monitor.openaire.eu/dashboard/cnr/impact-
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https://doi.org/10.5281/zenodo.4991733
https://doi.org/10.5281/zenodo.4991733
https://monitor.openaire.eu/dashboard/ec
https://monitor.openaire.eu/dashboard/ec
https://monitor.openaire.eu/dashboard/cnr/funding
https://monitor.openaire.eu/dashboard/cnr/research-output/publications
https://monitor.openaire.eu/dashboard/cnr/open-science/open-access/open-access-routes
https://monitor.openaire.eu/dashboard/cnr/impact-
https://doi.org/10.5281/zenodo.4991733


Connected Research: The Potential of the PID Graph

The PID Landscape
Heterogeneous PID Landscape & PID maturity

Mature PIDs

Emerging PIDs

Immature PIDs

https://doi.org/10.1016/j.patter.2020.100180
https://doi.org/10.1016/j.patter.2020.100180
https://doi.org/10.1016/j.patter.2020.100180


DOI minting process 

Traditional 

research outputs

Emerging

scientific outputs



Metadata

https://www.hiclipart.com/free-transparent-background-png-clipart-pfaop/download
https://www.hiclipart.com/free-transparent-background-png-clipart-pfaop/download


hiclipart.com

No Metadata

?

Metadata

https://www.hiclipart.com/free-transparent-background-png-clipart-iacin
https://www.hiclipart.com/free-transparent-background-png-clipart-iacin


• Research data includes measurements, audio-visual

information, texts, survey data, samples,

questionnaires, algorithms, software, simulations,

etc.

• Metadata represents all the information that add

context and meaning in a structured way to the

(research) data.

pixabay.com

Data

pixabay.com

Metadata

Data and Metadata (MD)

https://pixabay.com/illustrations/iceberg-above-water-white-cold-3273216/
https://pixabay.com/illustrations/iceberg-above-water-white-cold-3273216/


Metadata Standards

• Metadata is fundamental as makes data findable and reusable.

• Metadata  standards or schemas allow a structured description 

of your data by using specific MD elements.

• There are general purpose MD schemas.

• There are also disciplines with subject/domain specific

metadata standards.

List of Disciplinary Metadata 

Use cases

https://www.hiclipart.com/free-transparent-background-png-clipart-pfaop/download
https://www.hiclipart.com/free-transparent-background-png-clipart-pfaop/download
http://rd-alliance.github.io/metadata-directory/standards/
http://rd-alliance.github.io/metadata-directory/use_cases/


Metadata Standards

General purpose MD standard (e.g. Simple Dublin Core)

https://www.dublincore.org/specifications/dublin-core/usageguide/2001-04-12/generic/#coverage

https://static.aminer.org/pdf/PDF/000/264/814/dublin_core_process_and_principles.pdf
https://static.aminer.org/pdf/PDF/000/264/814/dublin_core_process_and_principles.pdf
https://www.dublincore.org/specifications/dublin-core/usageguide/2001-04-12/generic/#coverage


Metadata Standards

General purpose MD standard (e.g. DataCite)

https://schema.datacite.org/meta/kernel-4.4/doc/DataCite-MetadataKernel_v4.4.pdf

https://schema.datacite.org/meta/kernel-4.4/doc/DataCite-MetadataKernel_v4.4.pdf
https://schema.datacite.org/meta/kernel-4.4/doc/DataCite-MetadataKernel_v4.4.pdf
https://schema.datacite.org/meta/kernel-4.4/doc/DataCite-MetadataKernel_v4.4.pdf
https://datacite.org/
https://datacite.org/


Metadata Standards

Disciplines MD standard (e.g. Data Documentation Initiative - DDI)

“For describing the data 

produced by surveys and 

observational methods in 

the social and economic 

sciences”. 

https://ddialliance.org/
https://ddialliance.org/
https://search.gesis.org/research_data/ZA1620
https://search.gesis.org/research_data/ZA1620


Metadata Standards

Disciplines MD standard (e.g. ISO 19115)

“For describing for 

Geographical data”. 

https://land.copernicus.eu/pan-european/corine-land-cover/lcc-2012-2018?tab=metadata
https://land.copernicus.eu/pan-european/corine-land-cover/lcc-2012-2018?tab=metadata
https://land.copernicus.eu/pan-european/corine-land-cover/lcc-2012-2018?tab=metadata
https://land.copernicus.eu/pan-european/corine-land-cover/lcc-2012-2018?tab=metadata


IP, IPR & Licenses

pixabay.com

https://pixabay.com/vectors/copyright-media-warning-exclamation-40846/
https://pixabay.com/vectors/copyright-media-warning-exclamation-40846/


IP & IPR

“Creation of the mind”
(inventions, literary& artistic 

work, designs, names)

Intellectual Property Right (IPR)Intellectual Property (IP) 

“Legal tool that protect IP”

https://pixabay.com/illustrations/mind-brilliant-genius-solve-5439736/
https://pixabay.com/illustrations/mind-brilliant-genius-solve-5439736/
https://commons.wikimedia.org/w/index.php?curid=1085527
https://commons.wikimedia.org/w/index.php?curid=1085527
https://commons.wikimedia.org/w/index.php?curid=60124457
https://commons.wikimedia.org/w/index.php?curid=60124457
https://commons.wikimedia.org/w/index.php?curid=471019
https://commons.wikimedia.org/w/index.php?curid=471019


IP & IPR

Work protected from the moment is created 
(No registration authority)

Database IPR sui generis database right
Note: RAW data is generally not 

protected by IPR.

Copyright is the common IPR 

for research output

Copyright protect you by default. 

License provides the use conditions.

External resources: The EU IP-Helpdesk

https://en.wikipedia.org/wiki/Copyright_registration
https://europa.eu/youreurope/business/running-business/intellectual-property/database-protection/index_en.htm
https://commons.wikimedia.org/w/index.php?curid=471019
https://commons.wikimedia.org/w/index.php?curid=471019
https://intellectual-property-helpdesk.ec.europa.eu/regional-helpdesks/european-ip-helpdesk_en


Creative Commons licenses, by Foter CC-BY-SA

Research Output Licenses

CC0 (Public domain)

BY (Attribution)

SA (Share Alike)

NC (Non-Commercial)

ND (Non-Derivative)

(Exclusive rights)

Shaddim; original CC license symbols by Creative Commons, CC BY 4.0

https://foter.com/blog/how-to-attribute-creative-commons-photos/
https://foter.com/blog/how-to-attribute-creative-commons-photos/
https://foter.com/blog/how-to-attribute-creative-commons-photos/
https://commons.wikimedia.org/wiki/File:Creative_commons_license_spectrum.svg
https://commons.wikimedia.org/wiki/File:Creative_commons_license_spectrum.svg
<https:/creativecommons.org/licenses/by/4.0>,
https://commons.wikimedia.org/wiki/File:Creative_commons_license_spectrum.svg


License: Inbound vs Outbound

https://wiki.creativecommons.org License Compatibility

Compatibility Checker 

https://wiki.creativecommons.org/wiki/File:CC_License_Compatibility_Chart.png
https://wiki.creativecommons.org/wiki/File:CC_License_Compatibility_Chart.png
https://wiki.creativecommons.org/wiki/File:CC_License_Compatibility_Chart.png
https://joinup.ec.europa.eu/collection/eupl/solution/joinup-licensing-assistant/jla-compatibility-checker
https://joinup.ec.europa.eu/collection/eupl/solution/joinup-licensing-assistant/jla-compatibility-checker
https://www.hiclipart.com/free-transparent-background-png-clipart-lgtqa
https://joinup.ec.europa.eu/collection/eupl/solution/joinup-licensing-assistant/jla-compatibility-checker


Repositories 

for Research Output

CC BY-SA 2.0 via Wikimedia Commons 

The needle in a haystack

Where is my data?

https://commons.wikimedia.org/wiki/File:Needle_in_haystack4.jpg
https://commons.wikimedia.org/wiki/File:Needle_in_haystack4.jpg


A data repository is an archiving space

for researchers to deposit research data

linked with their research.

Data repository

“A trusted digital repository is one whose

mission is to provide reliable, long-term

access to managed digital resources to

its designated community, now and in

the future”. www.coretrustseal.org

https://www.coretrustseal.org/
https://www.coretrustseal.org/
https://pixabay.com/photos/archive-boxes-shelf-folders-1850170/
https://pixabay.com/photos/archive-boxes-shelf-folders-1850170/


Repositories

General-purpose 

Repositories

Domain/Subject/Discipline Specific 

Repositories

Institutional

Repositories

https://zenodo.org/
https://zenodo.org/
https://figshare.com/
https://figshare.com/
https://datadryad.org/stash
https://datadryad.org/stash
https://dataverse.org/
https://dataverse.org/
https://search.gesis.org/?source={"query":{"match_all":{}}}&lang=en
https://search.gesis.org/?source={"query":{"match_all":{}}}&lang=en
https://moses-data.gfz-potsdam.de/onestop/#/
https://moses-data.gfz-potsdam.de/onestop/#/
https://www.pangaea.de/
https://www.pangaea.de/
https://www.copernicus.eu/en
https://www.copernicus.eu/en
https://opara.zih.tu-dresden.de/xmlui/
https://opara.zih.tu-dresden.de/xmlui/
https://www.radar-service.eu/radar/en/home
https://www.radar-service.eu/radar/en/home
https://data.isric.org/geonetwork/srv/eng/catalog.search#/home
https://data.isric.org/geonetwork/srv/eng/catalog.search#/home


Zenodo Community

• Create your own research output collection

• Establish your own repository

• Central hub linking research outputs 

Zenodo IOER Community

https://zenodo.org/communities/ioer_dresden/?page=1&size=20
https://zenodo.org/communities/ioer_dresden/?page=1&size=20
https://zenodo.org/communities/ioer_dresden/?page=1&size=20


Registry of research data repositories

Browser resources in the global registry of 

research data repositories

https://www.re3data.org/
https://www.re3data.org/
https://www.re3data.org/search?query=
https://www.re3data.org/search?query=


Browse resources by subject

https://fairsharing.org/browse/subject

Standards

Database/Repositories

Policies

freeicons.io/

https://fairsharing.org/browse/subject
https://fairsharing.org/browse/subject
https://fairsharing.org/browse/subject
https://fairsharing.org/search?fairsharingRegistry=Standard
https://fairsharing.org/search?fairsharingRegistry=Standard
https://fairsharing.org/search?fairsharingRegistry=Database
https://freeicons.io/essential-web-5/server-data-storage-web-database-icon-40423
https://freeicons.io/essential-web-5/server-data-storage-web-database-icon-40423
https://fairsharing.org/search?fairsharingRegistry=Policy
https://freeicons.io/business-&-management-(line-style)/curriculum-regulation-business-compliance-policy-management-legal-icon-37380
https://freeicons.io/business-&-management-(line-style)/curriculum-regulation-business-compliance-policy-management-legal-icon-37380
https://freeicons.io/
https://freeicons.io/online-education-4/qualified-knowledge-learning-online-education-guarantee-standard-icon-433857
https://freeicons.io/online-education-4/qualified-knowledge-learning-online-education-guarantee-standard-icon-433857


Data organization

Naming conventions

pixabay.com

https://pixabay.com/vectors/the-rosetta-stone-translation-4606054/
https://pixabay.com/vectors/the-rosetta-stone-translation-4606054/


Naming convention

Someone else´s folder?

No way!
Outline.docx

My.conf~abstrc#qwertz><

Presentation 1 .ppt

figure.jpg

Better!
2022-05-20_RDM_Seminar_Outline_v01.docx

2022-05-22_Abstract_Nexus_Conference.docx

01_DMP_Introduction.pptx

Fig01_ScatterPlot_QuercusPetrea_Height_vs_Age.jpg



Naming convention

Machine readable
(is not their fault if you are human)

• No spaces, or special characters {[(“§$%&?*+#,.:;`´^<>°)]}

programs might not be able to read the files

• Use delimiters “_” or “-” to frame keywords and metadata

(makes search easier, listing and extract info from file names )

• File ordering, left pad numbers with zeros (01_Draft_* 

02_Draft_* and not 1_Draft_*, 10_Draft_*)

hiclipart.com

https://www.hiclipart.com/free-transparent-background-png-clipart-mviww
https://www.hiclipart.com/free-transparent-background-png-clipart-mviww


Naming convention

Human readable
(pepl mght undrst ths bt isnt tht practcl)

• Use the standard ISO 8601 strings for dates (2022-05-20 or 20220520) 

• Left pad numbers with zeros for logical ordering (01_Introduction.txt 

02_StudyArea)  or use the dates (20220520_Kickoff_Presentation.pptx)

• Use Capital letters 20220520_MeetingNotes_ProjectKickoff)

• File versioning (01_Introduction_v01.txt)

• Encode other Metadata (Author/Revision John Smith 

01_Introduction_v01_Rev_JoS.txt)

Think you search a file one 
hour before a deadline

pixabay.com

https://pixabay.com/vectors/session-science-pictogram-fatigue-1989711/
https://pixabay.com/vectors/session-science-pictogram-fatigue-1989711/


Naming convention

Document your Naming Convention

• Some naming best practices are project independent

• Some other are specific

• Think about what better fits your needs/project

• Attach your documentation as appendix to the DMP

Additional resources

https://datamanagement.hms.harvard.edu/collect/file-naming-conventions
https://www.hiclipart.com/free-transparent-background-png-clipart-nwtva
https://www.hiclipart.com/free-transparent-background-png-clipart-nwtva


Data organization

Storage, Backup & Recovery Strategy



Storage, Backup & Recovery Strategy

Primary

data

3 copies 2 types 

Storage Media

1 Off-Site

Organizations  3-2-1 Backup rule

https://doi.org/10.5281/zenodo.5792643

https://doi.org/10.5281/zenodo.5792643
https://doi.org/10.5281/zenodo.5792643
https://doi.org/10.5281/zenodo.5792643


Cloud and collaboration

• Never save you data on your local PC!

• Your organization can provide you cloud storage 

for collaboration, with versioning and backup 

(FILR/MS SharePoint)

Blue screen of death

RDM horror stories Episode 1 - Lost Data 

https://tu-dresden.de/zih/dienste/service-katalog/zusammenarbeiten-und-forschen/groupware/sharepoint
https://www.youtube.com/watch?v=t_rEXpfCTrg


Version Control Systems
Where is my FAIR code?

Nowadays many journals require FAIR algorithms that 
reproduce results described in a scientific publication.

https://pixabay.com/photos/source-code-code-programming-c-583537/
https://pixabay.com/photos/source-code-code-programming-c-583537/


Management of algorithm and software

Data processing, model building are

commonly executed in a scripting

environment using various high-level

programming languages (e.g. R, Python,

MATLAB)

Researcher that work with code and scripts

use version control systems to manage

changes and collaborate. GitHub and

GitLab are web-based hosting platform to

manage and publish code.

hiclipart.com

https://www.r-project.org/
https://www.python.org/
https://www.mathworks.com/products/matlab.html
https://github.com/
https://about.gitlab.com/
https://www.hiclipart.com/free-transparent-background-png-clipart-ojzii/
https://www.hiclipart.com/free-transparent-background-png-clipart-ojzii/


Github-Zenodo Integration

• Easy to publish on Zenodo your Github repository

• Ensure reproducibility and long-term archiving

• Zenodo version management by issuing a new DOI

each time you create a new GitHub release

How to link Github and Zenodo

https://docs.github.com/en/repositories/archiving-a-github-repository/referencing-and-citing-content
https://github.com/euracresearch/browser
https://github.com/euracresearch/browser


Coding best practices

Checkout some simple best practices

When your code is working…

…but it is a mess

Make sure you can understand and reuse your 

code (six months later)

https://www.sitepoint.com/how-to-write-good-code/
https://pixabay.com/photos/telephone-telegraph-pole-wire-1822040/
https://pixabay.com/photos/telephone-telegraph-pole-wire-1822040/

