
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Data Management Plans

Dr. Tomasz Miksa

TU Wien & SBA Research

miksa@ifs.tuwien.ac.at



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2/78

Agenda

▪ Why do we need to manage data properly? 

▪ What are Data Management Plans (DMPs)?

▪ How to create a DMP?
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e-Science

▪ Data intensive science 

▪ Research Infrastructures

▪ Data

- is fuel for research

- is the result of processes such as

• capturing

• pre-processing

• transformation

• integration

• analysis
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eScience and Research 

Infrastructures

▪ Examples

- DNA sequencing

- Earth observation

▪ Large Hadron Collider at CERN

- 300GB per second of raw data from detectors
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e-Science example – Earth Observation

▪ Raw data cannot be interpreted by humans

▪ Software stack needed to interpret the data

http://www.esa.int/spaceinimages/Images/2017/05/Negribreen_on_the_move 
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Data Science in Business Domains

Alice Daish. (2017, February). Data-Driven Museums. Zenodo. 

http://doi.org/10.5281/zenodo.321812
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Data Markets
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Reproducibility 

Computer Science

▪ 613 papers in 8 ACM conferences

C. Collberg and T. Proebsting, “Measuring reproducibility in computer systems research,” 

2014. [Online]. Available: http://reproducibility.cs.arizona.edu/tr.pdf
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Reproducibility

Computer Science

▪ E-mail responses from authors

- Wrong version

- Code will be available soon

- Programmer left

- Bad backup practices

- Commercial code

- Proprietary academic code

- Intellectual property

- No intention to release

- …
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Variety of solutions

▪ In response to these needs many solutions were 

proposed and are being implemented

- open access to scientific publications and data

- research data repositories to host the data

- data citation to reference the datasets

- data management plans
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What is a Data Management Plan?
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Data Management Plan

▪ DMP is a formal document 

▪ It outlines what you will do with your data during and 

after you complete your research

▪ It ensures your data is safe for the present and the 

future

[ from University of Virginia Library]
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DMP is an awareness tool!

▪ DMP makes you think

- what data you will use and where you get it from

- what infrastructure, software, licenses are needed

- what will be the output of your research

- how you will share your research outputs

▪ DMP helps you organise yourself better 

▪ DMP can reveal how solid your methodology is

- is it a ‘fishing expedition’?
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DMPs worldwide
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DMPs in Austria

▪ Ongoing work on policies to require DMPs

- FWF

• https://www.fwf.ac.at/en/research-funding/open-access-policy/research-data-management/

- Universities 

• http://www.e-infrastructures.at

https://www.tuwien.ac.at/fileadmin/t/ukanzlei/t-ukanzlei-

english/Policy_for_Research_Data_Management.pdf

https://www.fwf.ac.at/en/research-funding/open-access-policy/research-data-management/
http://www.e-infrastructures.at/
https://www.tuwien.ac.at/fileadmin/t/ukanzlei/t-ukanzlei-english/Policy_for_Research_Data_Management.pdf
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EC Horizon 2020 DMP Template

▪ Template is recommended but not required

- 6 sections

- 31 questions

- Follows FAIR principles

• Data must be Findable, Accessible, Interoperable, and Reusable
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EC Horizon 2020 DMP versions

▪ DMP is a living document

▪ First version

- within the first 6 months

▪ Updated versions

- when significant changes occur

• new datasets

• changes in policies

- periodic reporting

• project reviews

- end of project

Initial 
DMP

Version 
2

Version 
….

Final 
Version
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How to create a DMP?
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How to create a DMP?

▪ Most cases by

- filling out a template 

- answering questions from a checklist

▪ Using software tools

- users choose appropriate funders template

- only relevant questions and guidance is presented
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DCC Checklist - example

▪ Synthesis of 

- funder requirements

- institutional guidelines

- good practice

▪ Contains 8 sections

- the extent to which they need 

to be covered depends on a 

kind of research 

▪ Resulting DMP 

- between a few paragraphs to 

a few pages long
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https://dmponline.dcc.ac.uk

https://dmponline.dcc.ac.uk/
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Other DMP checklists examples

▪ Science Europe (‘federation of research funders’)

https://www.scienceeurope.org/wp-

content/uploads/2018/01/SE_Guidance_Document_RDMP

s.pdf

▪ FWF Austria (based on the one above)

https://www.fwf.ac.at/fileadmin/files/Dokumente/Open_Acc

ess/FWF_DMPTemplate_e.pdf

https://www.scienceeurope.org/wp-content/uploads/2018/01/SE_Guidance_Document_RDMPs.pdf
https://www.fwf.ac.at/fileadmin/files/Dokumente/Open_Access/FWF_DMPTemplate_e.pdf
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Other DMP tools

▪ Comprehensive list can be found here

- https://activedmps.org

▪ Data Stewardship Wizard

- Detailed questions, less free form text

- https://ds-wizard.org

▪ RDMO

- https://rdmorganiser.github.io/en/

https://activedmps.org/
https://ds-wizard.org/
https://rdmorganiser.github.io/en/
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PLOS – Ten Simple Rules

http://dx.doi.org/10.1371/journal.pcbi.1004525
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What should I write in fact?
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Correlating Alcohol Consumption and UFO 

Sightings in the USA

(running example)

https://github.com/mdietrichstein/digitalpreservation-dmp

https://github.com/mdietrichstein/digitalpreservation-dmp
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Most templates require

1. Data Summary

2. FAIR data

3. Allocation of resources

4. Data Security

5. Ethical aspects

6. Other issues
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DATA SUMMARY
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What is data?

• Instrument measurements

• Experimental observations

• Still images, video and audio

• Text documents, spreadsheets, databases

• Quantitative data (e.g. survey data)

• Survey results & interview transcripts

• Simulation data, models & software

• Slides, artefacts, specimens, samples 

• Questionnaires

• Sketches, diaries, lab notebooks …

http://www.aoml.noaa.gov/phod/dac/array_growth.html
http://www.aoml.noaa.gov/phod/graphics/dacdata/globpop.gif
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Data Summary

▪ Type

- text, spreadsheets, software, models, images, movies, audio, 

patient records, etc.

▪ Source

- human observation, laboratory, field instruments, experiments, 

simulations, compilations, etc.

▪ Volume

- total volume of data, number of files, etc.

▪ Data and file formats

- non-proprietary formats

- used within community
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Data Summary - example

Produced Data

This project produces aggregated dataset in CSV format (Filesize ~800K) that 

contains data points that combine alcohol consumption data with the UFO 

sighting data and a correlation plot of these in PNG format (Filesize (~100K)).

Input Data

Project accesses two external CSV datasets. Both datasets have been 

downloaded and saved along with the source code in the folder data/raw.

1. Alcohol Consumption: OECD (2018), Alcohol consumption (indicator). 

DOI: 10.1787/e6895909-en (Accessed on 22 March 2018)

File Location: data/raw/DP_LIVE_22032018202902423.csv

File Size: 112K
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Data Summary - example

▪ The experiment has been conducted with Jupyter

notebooks. The notebooks contain the experiment's 

code, accompanying documentation, tables and plots.

▪ We have included instructions (README.md) on how to 

run the experiment either directly or via Docker.
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FAIR Principles

▪ Findable

- contains metadata that facilitates search

▪ Accessible

- access conditions are specified

- software needed to interpret data is known

▪ Interoperable

- Follow standards and domain specific conventions

▪ Reusable

- clear license and documentation

- ‘sum of the three other rules’

▪ There is no clear distinction between principles

- e.g. metadata supports all of them

▪ FAIR is not equivalent with ‘open data’

https://www.nature.com/articles/sdata201618
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Read more about FAIR

▪ Principles explained (by their authors)

- https://www.nature.com/articles/sdata201618

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

▪ Watch (why FAIR matters)

- https://vimeo.com/143245835

▪ FAIR underlies European Open Science Cloud

- https://eosc-launch.eu/declaration/

https://www.nature.com/articles/sdata201618
https://www.go-fair.org/fair-principles/
https://vimeo.com/143245835
https://eosc-launch.eu/declaration/
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METADATA
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What is in the picture?
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Metadata – Atlas Of Living Australia

http://biocache.ala.org.au/occurrences/544b0271-5f04-47ab-9d8b-0dbe3b5f59d7

http://biocache.ala.org.au/occurrences/544b0271-5f04-47ab-9d8b-0dbe3b5f59d7
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Metadata – Atlas Of Living Australia
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Metadata – Atlas Of Living Australia
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Metadata – Atlas Of Living Australia
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Standards and metadata

▪ Metadata

- helps to understand and interpret data

- provides details about experiment setup

• who, when, in which conditions, tools, versions, etc.

- helps identify and discover new data

▪ Use community standards to enable interoperability

http://www.dcc.ac.uk/resources/metadata-standards

http://www.dcc.ac.uk/resources/metadata-standards
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Metadata - example

▪ The metadata file can be found inside the project folder 

(/documentation/metadata.xml).

- experiment title, authors, date, tools, coverage, rights, etc. 

▪ Additionally a descriptive file is added, which explains 

the axes and units used in the output files, this file can 

be found inside the project folder as well 

(/documentation/description.txt).

- The alcohol consumption is the average consumption rate in 

liters/capita of USA inhabitants, which are older than 17.
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Metadata-example

- 2014
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MANAGING & SHARING 

(DURING PROJECT)
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Managing data during research

http://phaidra.univie.ac.at/o:407513

http://phaidra.univie.ac.at/o:407513
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Managing data during research

▪ If you loose your data there will be nothing to share!

▪ Recreating or recollecting data can be 

- impossible

• e.g. observational data

- too expensive

• e.g. cost of computational power

▪ How do you manage data during the project?

- file naming convention

- versioning

- backups

- should the access be restricted?

- who is responsible?
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Data sharing - example

▪ Code and data are hosted in a public git repository on 

GitHub.

▪ Read access is open to everyone. Write-access is 

limited to the researchers working on the project.

▪ Permissions are managed via Github's account system 

using SSH keys.
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ARCHIVING AND 

PRESERVATION 
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Backup vs archiving and preservation

Storing and backing up files 

while research is active

Likely to be on a networked 

filestore or hard drive

Easy to change or delete

Archiving or preserving data 

in the long-term

Likely to be deposited in a 

digital repository

Safeguarded and preserved
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Archiving and preservation

▪ Which data will be shared?

- What has to be kept?

- What can’t be recreated?

- What is potentially useful to others?

- What legally must be destroyed?

▪ Where will the data be deposited?

- not all of the data must be shared in the same way

▪ Are there any embargo periods?

▪ For how long?

▪ What is the cost and who will pay for it?

▪ Which license to use?
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Archiving and preservation -

example

▪ The following files are relevant to reproduce the experiment and 

should be preserved

- README.md – Text file containing instructions on how to run the experiment

- Both Jupyer notebooks - The experiment's code and documentation

- Dockerfile - To build a docker container for running the experiment

- requirements.txt - List of python dependencies required by the experiment

- documentation/architecture.png - Architectural diagram of the experiment

- documentation/description.txt – Text file describing the correlation plot's content

- documentation/metadata.xml - Metadata relevant to the experiment

▪ Note: input data was not selected for preservation

- it is maintained by existing repository (easy to get)
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▪ More information: https://www.openaire.eu/opendatapilot-repository

▪ Zenodo: http://www.zenodo.org

▪ Re3data.org: http://www.re3data.org

Where to find a repository?

https://www.openaire.eu/opendatapilot-repository
http://www.zenodo.org/
http://www.re3data.org/
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Repository registries

▪ Directory of Open Access Repositories – DOAR

- http://www.opendoar.org/

▪ Registry of Open Access Repositories – ROAR

- http://roar.eprints.org/

▪ Projection of DOAR and ROAR

onto google maps

• http://maps.repository66.org

http://www.opendoar.org/
http://roar.eprints.org/
http://maps.repository66.org/
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re3data.org
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Repositories in Austria -

examples

https://data.ccca.ac.at

https://phaidra.univie.ac.at

https://data.ccca.ac.at/
https://phaidra.univie.ac.at/
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▪ Horizon 2020 guidelines point to CC-BY or CC-0

▪ DCC How-to guide helps you to license data

www.dcc.ac.uk/resources/how-guides/license-research-data

▪ EUDAT licensing wizard help you pick licence for data & software

Licenses

http://ufal.github.io/public-license-selector

http://ufal.github.io/public-license-selector
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Licenses

▪ CC-0

- waives creator rights -> public domain

- allows anyone to use, re-use, and remix a work without 

restriction

- Example: all images from Metropolitan Museum of Art in New 

York https://creativecommons.org/2017/02/07/met-announcement/

https://creativecommons.org/2017/02/07/met-announcement/
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Creative Commons

▪ CC-BY (Attribution)

- allows anyone to use, re-use, and remix a work without 

restriction, also commercially

- You must give appropriate credit, provide a link to the 

license, and indicate if changes were made.

▪ CC BY-SA (Attribution – ShareAlike)

- all new works must care the same license

▪ CC BY-ND (Attribution- NoDerivs)

- reuse, but no changes

▪ CC BY-NC

- no commercial use

▪ CC BY-NC-SA

▪ CC BY-NC-ND
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Software Licenses

▪ Choose correct license for your 

software

- Apache, MIT, GNU, BSD, … 

▪ Check licenses of libraries you reuse 

in your software

- Example: GNU GPL vs GNU LGPL

• GPL enforces the reusing software to 

be GPL (also public)

• LGPL code must be clearly marked, 

rest of the software can have different 

license (can be private)

▪ Software licenses can also be used 

for data

https://choosealicense.com

https://choosealicense.com/
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License - example

▪ The external datasets are using permissible licenses 

which allows us the usage and redistribution of the 

following data:

- * Ufo Sightings - Creative Commons Attribution 4.0

- * Alcohol Consumption - Free to use and distribute according to 

http://www.oecd.org/termsandconditions/ -Section C - Permitted 

use

▪ All code, data and documentation is available on Github

and is licensed under the MIT license.
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Persistent Identifiers

▪ Digital Object Identifier 

(DOI)

- Uniquely identify objects

- DOI assigned once

- Physical location of data 

can change

▪ ORCID ID

- Unique person ID

- ORCID assigned once

- Person can change 

affiliations (jobs)

10.5281/zenodo.1068223 0000-0002-4929-7875
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Persistent Identifiers - ORCID
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ORCID Example
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Persistent Identifiers - DOI

▪ Unlike the URLs, DOIs are associated to documents 

and not to locations

▪ DOIs are never deleted

- if resource does not exist then a message is provided

▪ Resolver service

▪ Metadata
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DOI – resolver service

https://www.doi.org/doi_handbook/3_Resolution.html

https://www.doi.org/doi_handbook/3_Resolution.html
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Tips for writing DMPs
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Tips for writing DMPs

▪ DMP can reveal how solid your work is 

▪ Seek advice - consult and collaborate

▪ When answering questions from checklists write 

coherent text

▪ Be specific when referring to tools and standards

▪ Assign responsibilities and name responsible personnel 
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Tips for writing DMPs

▪ Think about things early…

- Negotiation on licenses and consent agreement may preclude 

later sharing if not careful

- Manage your data correctly from the very beginning

• backups, file naming conventions, access restrictions, metadata 

collection

- Plan your budget

Decisions made early on affect what you can do later
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DMPs are not that perfect

▪ Data Management Plans

- are manually created 

- depend on scientific honesty

- focus mainly on input and output data

- provide very general overview of the experiment

- have scarce information about the process

- cannot be automatically validated

- do not support sufficiently the reproducibility of research

▪ Lecture on 29.4: how to fix some of these problems

Pa

ge 
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You should know

▪ how to improve your own data management

▪ what a DMP is and what kind of information it contains

▪ what the FAIR principles are

▪ how to create a DMP

▪ what to write in a DMP

▪ how to select a proper license

▪ what persistent identifiers are

Pa

ge 
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Useful resources

▪ Managing and sharing data by UK Data Archive
- http://www.data-archive.ac.uk/media/2894/managingsharing.pdf

▪ EUDAT webinars on data management
- https://www.eudat.eu/events/webinar/research-data-management-an-introductory-webinar-from-openaire-and-eudat

▪ FFG-Akadmie: Der Data Management Plan (DMP) in Horizon 2020 

(Webinar)

- https://www.ffg.at/europa/veranstaltungen/ffg-akademie_2017-10-18

▪ DMP Online
- https://dmponline.dcc.ac.uk

▪ Ten Simple Rules
- http://dx.doi.org/10.1371/journal.pcbi.1004525

▪ DMP Checklist
- http://www.dcc.ac.uk/sites/default/files/documents/resource/DMP/DMP_Checklist_2013.pdf

http://www.data-archive.ac.uk/media/2894/managingsharing.pdf
https://www.eudat.eu/events/webinar/research-data-management-an-introductory-webinar-from-openaire-and-eudat
https://www.ffg.at/europa/veranstaltungen/ffg-akademie_2017-10-18
https://dmponline.dcc.ac.uk/
http://dx.doi.org/10.1371/journal.pcbi.1004525
http://www.dcc.ac.uk/sites/default/files/documents/resource/DMP/DMP_Checklist_2013.pdf
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Correlating Alcohol Consumption and UFO 

Sightings in the USA

https://github.com/mdietrichstein/digitalpreservation-dmp

https://github.com/mdietrichstein/digitalpreservation-dmp
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Thank you! Any questions?

tmiksa@sba-research.org
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