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AGENDA

Let us talk about data

Let us start writing a Data Management Plan
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WHAT DO WE CONSIDER AS ‘DATA’?

All research output necessary to validate and reuse the results of a project
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Image by OpenClipart-Vectors from PixabayImage by mmi9 from Pixabay

https://pixabay.com/users/OpenClipart-Vectors-30363/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=150587
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=150587
https://pixabay.com/users/mmi9-1424200/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1271863
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1271863
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Raw data Processed data #1      Processed data #2

Accompanied by documentation files and processing scripts
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Finalized data Processed data #2

https://doi.org/10.1051/0004-6361/201832808 

…

Accompanied by documentation files and processing scripts

https://doi.org/10.1051/0004-6361/201832808


WHAT IS DATA STEWARDSHIP?

It is about taking care of data (incl. code)
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Data type
Policy and regulations
Tools and software
Storage and access
Backups
Transfer and exchange
Publishing and archiving

https://doi.org/10.5281/zenodo.3695300

https://doi.org/10.5281/zenodo.3695300
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Findable – Accessible – Interoperable – Reusable 

During research and after research…



Findable – Accessible – Interoperable – Reusable 
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During research and after research…

Avoid data breaches and data losses
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Findable – Accessible – Interoperable – Reusable 

Avoid data breaches and data losses
Make the data/code understandable

During research and after research…
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Findable – Accessible – Interoperable – Reusable 

Avoid data breaches and data losses
Make the data/code understandable

Make the research reproducible and/or replicable

During research and after research…



WHAT IS A DATA MANAGEMENT PLAN (DMP)?
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https://doi.org/10.5281/zenodo.3695300

https://doi.org/10.5281/zenodo.3695300


Think about a research project

Go to dmponline.dcc.ac.uk 
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LET US DRAFT A DMP!
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DATA/CODE COLLECTION/GENERATION
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For example:
Tabular data from fatigue experiments in .csv format
X-ray computed tomography measurements in image .tif format
Measurement data of aircraft emissions obtained on-site, in  .nc4 format
Library developed in Python for distributed real-time calculation processes
Modules developed in C++ and MATLAB built upon open-source code
Video recordings in .mp4 format of interactions between robots and human
Simulation data of a jet flame in .cngs format using Ansys CFX solver
Processed Particle Image Velocimetry measurements of a cavity model in .dat format
Deep learning model for predictive maintenance developed in Python using tensorflow
Analysis/visualization scripts developed in Python 



DOCUMENTATION - README
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README template for data

README template for code

README template for machine learning 

Markdown

https://github.com/HeatherAn/recommended-coding-practices/blob/main/templates/README_data.txt
https://github.com/HeatherAn/recommended-coding-practices/blob/main/templates/README_code.md
https://github.com/HeatherAn/recommended-coding-practices/blob/main/templates/README_ML.md


DOCUMENTATION – EXPERIMENTAL DATA

Original plan/protocol. A permanent fixed record of the design of the experiment (goal, team involved, 
procedure, instrumentation, testing, benchmarking). This file should also point out to the data dictionary and 
the file naming conventions used. See a template in Markdown (using the Code tab) here

Logbook and dictionary. Have two documentation files per experiment: 

1) Logbook: record of in-situ settings and configuration of each individual experiment that together with 
the original plan/protocol- provides sufficient information to enable the reproduction of the experimental 
results (what was modified from the original plan?)

2) Dictionary: a spreadsheet with the definition of variables (for example: location, instruments, 
dimensions, resolution, aircraft type, studied pollutants, etc.); the units and precision for the numerical 
variables; the categories for categorical data; any encoding used (e.g., for qualitative variables); etc.
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https://github.com/sustain-lab/experiment-template/blob/master/TEMPLATE.md
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Zormpa, Eirini, & Martinez-Lavanchy, Paula. (2022, June 13). EMBL-EBI Bioinformatics for PIs 2022: Planning your data management session. Zenodo. 
https://doi.org/10.5281/zenodo.6637453

https://doi.org/10.5281/zenodo.6637453


DOCUMENTATION - TOOLS
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https://jupyter.org/

Jupyter Notebooks
Quarto
Electronic Lab Notebooks

https://jupyter.org/
https://jupyter.org/
https://quarto.org/
https://www.data.cam.ac.uk/data-management-guide/electronic-research-notebooks


DOCUMENTATION – VERSION CONTROL
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DOCUMENTATION – VERSION CONTROL
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INDIRECT DOCUMENTATION
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http://www.data.cam.ac.uk/files/gdl_tilsdocnaming_v1_20090612.pdf

https://github.com/HeatherAn/recommended-coding-practices/blob/main/13-Naming-Conventions.md

https://datamanagement.hms.harvard.edu/plan-design/file-naming-conventions

http://www.data.cam.ac.uk/files/gdl_tilsdocnaming_v1_20090612.pdf
https://github.com/HeatherAn/recommended-coding-practices/blob/main/13-Naming-Conventions.md
https://datamanagement.hms.harvard.edu/plan-design/file-naming-conventions
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https://github.com/cookiecutter/cookiecutter

https://drivendata.github.io/cookiecutter-data-science/

https://gitlab.tudelft.nl/handrewsmancil/improving-coding-practices-training

https://github.com/cookiecutter/cookiecutter
https://drivendata.github.io/cookiecutter-data-science/
https://gitlab.tudelft.nl/handrewsmancil/improving-coding-practices-training
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For experimental data: separate raw, from processed data and go for a hierarchical structure

|-- original plan/protocol
|
|-- data/
|     |-- logbook
|     |-- dictionary
| |-- raw/ (in raw/ subdivide the data corresponding to each experiment)
| |     |-- location
|     |          |-- aircraft
| |               |-- engine
| |                    |-- pollutant
| |-- processed/
| |     |-- location
|     |          |-- aircraft
| |               |-- engine
| |                    |-- pollutant
|     |-- finalized/
|-- docs/



METADATA

25https://pypi.org/project/h5pyViewer/

https://pypi.org/project/h5pyViewer/


DATA STORAGE
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3-2-1 Rule

3 copies

2 storage media

1 copy in a different (physical) location
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Institutional workstations & laptops

Optical Storage (e.g., CDs, DVDs) 

External Drives & Thumbdrives (e.g., HDD, USB)

Institutional network drives

Cloud storage  (e.g., Onedrive, AWS)

Other cloud services (e.g. MS Teams)

DATA STORAGE



WHAT DATA/CODE SHOULD BE PRESERVED FOR THE LONG-TERM?

The Turing Way project illustration by Scriberia. Used under a 
CC-BY 4.0 licence. DOI: 10.5281/zenodo.3332807.

https://doi.org/10.5281/zenodo.3332807
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https://doi.org/10.4121/14827680.v1

Data/code that can be published

Journal Article

Data/code that CANNOT be published

https://doi.org/10.4121/14827680.v1
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https://doi.org/10.4121/uuid:8c743b60-69f3-4f59-b738-8f58b784bb9f

Metadata items compatible with that

of web search engines

DOI of the related  article

Open content license 

(CC-BY-NC)

Example of published data via 
the 4TU.ResearchDataDOI (persistent identifier) of the dataset

https://doi.org/10.4121/uuid:8c743b60-69f3-4f59-b738-8f58b784bb9f
https://data.4tu.nl/


Example of published 
metadata with the data 
available upon request
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https://doi.org/10.4121/12999575.v2

https://doi.org/10.4121/12999575.v2
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https://doi.org/10.4121/21711227.v1

Example of published code via the 
4TU.ResearchData-Github integration

https://doi.org/10.4121/21711227.v1
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Code:

4TU.ResearchData repo: https://doi.org/10.4121/21711227.v1 Github repo: https://github.com/DriesAllaerts/lbow

4TU.ResearchData repo: https://doi.org/10.4121/16764238.v1 Github repo: https://github.com/bartroot/GSH

4TU.ResearchData repo: https://doi.org/10.4121/13387985.v1 Github repo: https://github.com/ROOSTER-fleet-

management/rooster_fleet_manager (in this case more detailed documentation is shared via Github

pages: https://rooster-fleet-management.github.io/rooster_fleet_manager/)

Data:

https://doi.org/10.4121/21667796.v1
https://doi.org/10.4121/uuid:5deaf8cf-ec57-4e33-86c4-8253a00df1d4
https://doi.org/10.4121/16437297.v1
https://doi.org/10.4121/uuid:edfc5304-39ed-4556-a95a-f8b3313f7cfc

EXAMPLES OF PUBLISHED DATA AND CODE

https://doi.org/10.4121/21711227.v1
https://github.com/DriesAllaerts/lbow
https://doi.org/10.4121/16764238.v1
https://github.com/bartroot/GSH
https://doi.org/10.4121/13387985.v1
https://github.com/ROOSTER-fleet-management/rooster_fleet_manager
https://github.com/ROOSTER-fleet-management/rooster_fleet_manager
https://rooster-fleet-management.github.io/rooster_fleet_manager/
https://doi.org/10.4121/21667796.v1
https://doi.org/10.4121/uuid:5deaf8cf-ec57-4e33-86c4-8253a00df1d4
https://doi.org/10.4121/16437297.v1
https://doi.org/10.4121/uuid:edfc5304-39ed-4556-a95a-f8b3313f7cfc


CITATION METADATA
<metadata xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xmlns:dc="http://purl.org/dc/elements/1.1/" xmlns:dcterms="http://purl.org/dc/terms/" 

xmlns="http://dublincore.org/documents/dcmi-terms/">

<dcterms:title> Investigation of fatigue crack growth in a single cycle by means of acoustic emission

</dcterms:title>

<dcterms:identifier>https://hdl.handle.net/10411/20730</dcterms:identifier>

<dcterms:creator>Pascoe, John-Alan</dcterms:creator>

<dcterms:creator>Zarouchas, Dimitrios</dcterms:creator>

<dcterms:creator>Alderliesten, René</dcterms:creator>

<dcterms:publisher>DataverseNL</dcterms:publisher>

<dcterms:issued>2016-04-13</dcterms:issued>

<dcterms:modified>2016-04-18T15:21:40Z</dcterms:modified>

...

</metadata>

Back end

Front end (repository website) 

Elements

Values
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Platform Storage space Max file size Metadata 
Quality

ID Location
Storage

4TU.ResearchData

http://data.4tu.nl

- 1 TB per TU Delft  user 
per year
- Public

10 GB High DOI Netherlands

Zenodo

https://about.zenodo.org/

- 50 GB per upload 
- “No” limit on # of 
datasets (donate)
- Public and Private

None High DOI CERN Data Center

Figshare

https://figshare.com/features

- Private: 20 GB per 
user 
- Public: Unlimited 
- Public and Private

5 GB Low DOI Amazon Web Services

DataverseNL

https://dataverse.nl/

- “No” limit (fair use)
- Public and Private

2 GB High Handle Netherlands (DANS)

Open Science Framework

https://osf.io/

- Adds-on limits
- Public and Private

5 GB (add-
on for larger 

files)

Medium DOI Google Cloud Amazon 
Glacier

D
at

a 
R

ep
o

si
to

ri
es

http://data.4tu.nl/
https://about.zenodo.org/
https://dataverse.nl/
https://osf.io/
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Platform Features Max 
project

size

Max file size Supports

Github

https://github.com/

- Unlimited number of collaborators  
(free and paid plans)
- Public: unlimited number of projects 
(free)
- Private: unlimited number of project 
(paid)

1 GB 100 MB Git
SVN

Bitbucket

https://bitbucket.org

- 5 collaborators in public and private
projects (free and paid plans). More
must be paid.
- Public: unlimited number of projects 
(free and paid)
- Private: unlimited number of projects 
(free and paid)

1(2) GB None Git
Mercurial
SVN
SourceForge

GitLab

https://gitlab.com/

- Unlimited number of collaborators
(free and paid plans)
- Public: unlimited number of projects 
(free and paid)
- Private: unlimited number of projects 
(free and paid)

10 GB None Git

C
o

d
e 

R
ep

o
si

to
ri

es

https://github.com/
https://bitbucket.org/
https://gitlab.com/


h.e.andrewsmancilla@tudelft.nl
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