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Programme for Today

09:00-09:15  Welcome and introduction 12:00-13:00 Lunch (self-pay basis) and photo

09:15-09:30  Topic block 1: .
Digital research data 13:00-14:00  Topic block 7:

_ MPG-internal services
Sk LI OGS0, 2 14:00-14:20  Topic block 8:
Normative Frameworks Metadata

10:10-10:30  Topic block 3: _
Data management plans 14:20-15:15  Topic block 9:

Publishing
10:30-10:50 Coffee break

10:50-11:15  Topic block 4: 15:15-15:45  Coffee break
Order and Structure

11:15-11:45  Topic Block 5:
Saving

15:45-16:05 Theme Block 10:
Electronic Laboratory Notebook

: 16:05-16:25  Theme Block 11:
11:45-12.00  Topic block 6: New Horizons

Access security 16:25-16:30  Closing Remarks




Organisational Issues

= Questions:
= Ask immediately
= Ask after the thematic block
= Ask in the break
= Ask afterwards: rdm@mpd|l.mpg.de

» Slides are available on MPG.PuRe

https://doi.org/10.5281/zen0do.3674561
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Objectives for Today

1. Develop basic understanding of Research Data Management

2. See that research data management is not rocket science (except in
rocket science)

3. Insight into the various RDM topics
4. Exchange and clarify questions \ |y py
5. Suggestions and communication of new topics N\

https://doi.org/10.5281/zen0do0.3674561
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Questions to You via Slido

Join via slido.com and enter 1174667

1. How would you rate your level of experience
in working with research data?

2. What do you expect from this course?



Dlgltal Research Data

Research Data Management
= Definition of research data
= Research data lifecycles
= Examples



Worum geht es?
B

Hello again!


https://www.youtube.com/watch?v=N2zK3sAtr-4

What is Research Data Management?

= Explicit handling of research data before, during and after the project

S0
$00

https://doi.org/10.5281/zen0do.3674561
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Why Research Data Management?

You should think about it, because:
= Re-use data, at least oneself, but also by others
= Scientific reputation increasing

= Acceptance of data as a separate publication is likely to increase in the
future

= Because “fits somehow” has never won a Nobel Prize



Why Thinking about RDM?

= Time and resource savings through early RDM
= Potential problems are identified earlier
= Save time by organising so that less time is spent searching

= Easier project management for participating scientists
= Less communication effort

= Reduction of project complexity through structured procedure
= Easier processing for the oneself



Why Research Data Management?

You have to think about it, because:
= MPG Good Scientific Practice
» DFG Code of Conduct

» Funding Agencies, i.e. by DFG and Horizon Europe, ERC,
Volkswagen Foundation

= Publishers



Example RDM Tasks

1. Planning the handling of research data at the beginning of a research project
and, if necessary, presenting the planned measures in funding applications

Defining a folder structure and file naming conventions
Documentation of research data and labelling with metadata
Backup and long-term archiving of research data

IT security and access rights for research data

Publication of research data

Finding and reusing existing research data

© N o gk 0D

Consideration of data protection and copyright law when handling research
data



Definition Attempts Data

“Research data include measurement data, laboratory values, audiovisual information, texts,

survey data or observational data, methodological test procedures and questionnaires.”

DFG Checklist, 215t December 2021, p. 1,
https://www.dfg.de/download/pdf/foerderung/grundlagen_dfg_foerderung/forschungsdaten/forschungsdaten_checkliste_en.pdf

Research data are “data generated in the course of scientific projects, e.g. through

digitisation, source research, experiments, measurements, surveys or interviews.”

Allianz AG “Forschungsdaten”, Forschungsdatenmanagement — Eine Handreichung, 2018, p. 4, https://gfzpublic.gfz-
potsdam.de/rest/items/item_3055893_5/component/file_3055894/content

“Research data comprise all data generated in the scientific work process and
processed in digital form.”

Guideline on handling research data in the Leibniz Association, 2018, p. 1, https://www.leibniz-
gemeinschaft.de/fileadmin/user_upload/Bilder und_Downloads/Forschung/Open_Science/Leitlinie_Forschungsdaten_2018.pdf
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The Big Picture*

* which only very schematically presents the handling of research data...

"

Archive

16



Re-Using - ’ Creating

Research Data Cycle* f%: data

Giving :
Processin
Access to Data 9
Data
Preserving Analysing
Data ‘ - Data
UK Data Service, https://ukdataservice.ac.uk/learning-hub/research-data- 17

management/#data-lifecycle

* again very schematically...


https://ukdataservice.ac.uk/learning-hub/research-data-management/#data-lifecycle

Short Audio Quiz

What is hidden behind this audio file of a research dataset?

Resolution: Cecilia Durojaye, 2020, "Recodings - Nigerian Talking drum?”, file
D1s, Edmond, https://doi.org/10.17617/3.IUMMLP , CC BY 4.0.
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Short Video Quiz

What is hidden behind this video
file of a research dataset?

Chiavassa, R. Kudritzki, B. Davies, B.
Freytag, & S. E. de Mink. (2022, March
16): Photo-center displacements for
RSGs as seen by Gaia (Version v1),
Max Planck Institute for Astrophysics,
CC BY 4.0, Zenodo,
https://doi.org/10.5281/zenodo.63630
11.

Paper: https://www.aanda.org/articles/
aa/pdf/2022/05/aa43568-22.pdf
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Short Video Quiz

What is hidden behind this video
file of a research dataset?

Kaumudi Prabhakara (Max Planck
Institute for Dynamics and Self-
Organization), Spiralwaves, 2015, CC
BY 4.0,
https://www.youtube.com/watch?v=D

mRZn0/3Uus.



https://www.youtube.com/watch?v=DmRZn073Uus

Short Image Quiz

What is hidden behind this
image file of a research dataset?

Prelic, Sinisa, 2021, "Functional
interaction between Drosophila
olfactory sensory neurons and their
support cells”, Max Planck Institute for
Chemical Ecology,
https://doi.org/10.17617/3.7m,
Edmond, V1, CC BY 4.0, 20191021
image 4 ASE5-Gal4 GFP.tif.



https://doi.org/10.17617/3.7m

Normative Frames

What is an RD policy?

New MPG-GWP rules

Possible institutional policies
Subject-specific policies
Perspectives of the funders
Perspectives of the publishers



What is a Research Data Policy?

A research data policy describes the
guidelines for handling data.

There are different types of policies,
for example:

= Journal and publisher policies
= |Institutional policies

= Project-specific policies

= Subject-specific policies

= Policies of research funders

https://www.forschungsdaten.org/index.php/Data_Policies, CC BY 4.0



https://www.forschungsdaten.org/index.php/Data_Policies

Normative Requirements

= Standard for “Good Scientific Practice” by institutions
= Research data policies of institutions

= Requirements of funding institutions

= Request from publishers

https://doi.org/10.5281/zen0do.3674561
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MPG “Good Scientific Practice”

“2.4 Securing and storing primary data — Documentation and archiving

[..] The Institute Management is expected to provide the usual storage media for the field
concerned and to guarantee that information stored both digitally and in analogue format is
secured and remains accessible. The framework conditions must be such that protection
from unauthorized access, loss, destruction, theft, and manipulation can be guaranteed. [..]

Research Group Leaders and individual researchers are obligated to make use of the
protection options provided by Institute Management and retain and store both research
data and research results. It does not matter in this context whether the research results
are published or not.”

(https://www.mpg.de/197494/rulesScientificPractice.pdf, p. 41)



https://www.mpg.de/197494/rulesScientificPractice.pdf

MPG “Good Scientific Practice”

“2.4 Securing and storing primary data — Documentation and archiving

[..] Cooperative research also requires continuous, long-term availability of research data.
For this, corresponding research data management specific to the discipline must also be
ensured. All Research Group Leaders involved bear joint responsibility for this.”

(https://www.mpg.de/197494/rulesScientificPractice.pdf, p. 41)

“2.7 Accessibility of research data

For reasons of traceability, follow-on research and potential later use, scientists store the
research data and central materials on which the publication is based whenever possible -
following the FAIR principles (see |. 2.5 Publications — Authorships) — e.g. in accessible,
commonly recognized archives and repositories.”

(https://www.mpg.de/197494/rulesScientificPractice.pdf, p. 45)
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FAIR Data Principles

Findable
F1. (Meta)data are assigned a globally unique and persistent identifier
F2. Data are described with rich metadata (defined by R1 below)

F3. Metadata clearly and explicitly include the identifier of the data they
describe

F4. (Meta)data are registered or indexed in a searchable resource

Interoperable

I1. (Meta)data use a formal, accessible, shared, and broadly applicable
language for knowledge representation.

12. (Meta)data use vocabularies that follow FAIR principles

13. (Meta)data include qualified references to other (meta)data

Accessible

A1. (Meta)data are retrievable by their identifier using a standardised
communications protocol

A1.1 The protocol is open, free, and universally implementable

A1.2 The protocol allows for an authentication and authorisation
procedure, where necessary

A2. Metadata are accessible, even when the data are no longer available

Reusable

R1. (Meta)data are richly described with a plurality of accurate and relevant
attributes

R1.1. (Meta)data are released with a clear and accessible data usage license
R1.2. (Meta)data are associated with detailed provenance

R1.3. (Meta)data meet domain-relevant community standards

Wilkinson, M., Dumontier, M., Aalbersberg, |. et al. The FAIR Guiding Principles for scientific data
management and stewardship. Sci Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18.



https://doi.org/10.1038/sdata.2016.18

Data Culture in the Own Research Field

= Comparatively difficult to catch — more tacit knowledge
= Common understanding about “data”

= Community specific file formats
= E.g. NeXus for neutron, X-ray and muon research (HDF5 format with specified
metadata information)
= Established venues for data publication
= e.g. subject-specific repository


https://www.nexusformat.org/

DFG’s Code of Conduct “Safeguarding
Good Research Practice”

Guideline 13: Providing public access to research results

"[..] If it has been decided to make results available in the public domain, researchers
describe them clearly and in full. Where possible and reasonable, this includes making the
research data, materials and information on which the results are based, as well as the
methods and software used, available and fully explaining the work processes. [..]*
(https://doi.org/10.5281/zen0d0.3923601, p. 17)

Guideline 17: Archiving

“When scientific and academic findings are made publicly available, the research data
(generally raw data) on which they are based are generally archived in an accessible and
identifiable manner for a period of ten years at the institution where the data were produced
or in cross-location repositories.” (https://doi.org/10.5281/zenodo.3923601, p. 20)
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Deutsche Forschungsgemeinschaft (DFG)

“For this reason, the DFG expects research projects to
include a description of how research data is handled. The
description should be based on the checklist for handling
research data (to the questionnaire).”

= “The recommendation is that contact should be
established as early as possible during the project
planning phase with a research data centre or
repository where the research data can be deposited”.

= “The description of how research data will be handled
is included in the review and also forms part of the
reporting obligation after completion of the project.”

www.dfg.de/proposal_process/research_data

Varsionsdatum 21.12.2021

Umgang mit Forschungsdaten

Checldiste fir Antragstellznde zur Planung und zur Beschreibung des Umgangs mit
Forschungesdaten in Forschungsvorhaben

Dizse Chackliste untarstitzt Siz, wesentiche Azpektz des Umgangs mit Forschungsdaten
strukturiern zu beschredben sowie die fiir die Umsetzung bendtigten Ressourcen und
Komgetenzen sichtbar zu machen. Bitte nehmen Sie zu den unten genannten
Themenfeldern im Antrag urter Punkt 2.4 St=llung.

Zu Farschungsdsten z3hlen u. 2. Messdaten, Laborwertz, sudiovisusle Informationan,

Texte, Surveydaten oder Beobachtungsdaten, mEhodisc'le Testverfahren sowie

Fragebdgen. Korpora, Software und Simulationen kannen ebenfalls zentrale Ergebnisse

wissenschaftlicher Forschung darstellen und werden daher ebenfalls unter den Eegnff

Forschungsdaten gefasst Da Forschungsdsten in einigen Fachbersichen auf der Anal

woin Dbjekhe'l basizrzn (z. B. Gawebs-, Material-, Gesteins-, Wasser- und Ecdenpraten
Prifikgrper, Instalationen, Artefakts und Kunstgegenst3nde), muss der Umgang mit diesen

ehenza sorgfaltiy szin und =ine fachlich ad3quate Nachnutzungeméglichkeit. wann immer

slnrv::ll und mbg c:h mmgedacht werden. Steht die Nachnutzbarkeit der entstehenden

ngsdaten in engem Zusammenhang mit Objekten, so bitten wir Sie, such
ent pre..hen:le Mgab=1 zu diesen zu emgdnzen

Bitte berlicksichtigen Sie die i Ihrer Fachdisziplin existisrenden Standards und gpf
bestehende fachspezifische Empfehlungen und Angebote existierender Infrastrukiuren (z- B.
Di=tenrapositorien, Archive cder Sammiungen). Einen Uberblick dber axistierande Strukturen
bietet das Portal fiir Forschungsi |nf rastrukturen R our..,eslh‘r.tp nsoth:E dfg.de) sowie das
\erzeichnis won Forschungsdatenrepositorien re3data (hito/ire3dats

Weitere Informationen zum Thema und fachspezifische Empfehlungen finden Sie untel
RN dfg de'znfrapstelungforschungsdaten

UFG

https://www.dfg.de/download/pd
f/foerderung/grundlagen_dfg_foe

rderung/forschungsdaten/forsch

ungsdaten_checkliste_en.pdf
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European Commission

ERC Work Programme 2021:

"Finally, as from 2021 it is no longer possible for applicants to opt out of the

submission of Research Data Management plans.”
(European Commission Decision C(2021) 930 of 22/02/2021, p. 4)

Marie Skiodowska-Curie Actions:

“[..] data management plan submitted at mid-term and an update towards the end
of the project if needed” (European Commission Decision C(2022)7550 of 6
December 2022, p. 88)

31
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RDM as Career Development Activities

3. Career Development Activities

In line with the European Charter for Researchers, the MSCA put special emphasis
on skills development and improving the career prospects of researchers.

Therefore you may undertake professional training and development activities during
your fellowship, such as:

Complementary training in transferable skills such as proposal writing,
research management, open science, FAIR? data management, intellectual
property rights, patent submission, innovation and entrepreneurship,
communication, etc.

Attendance of conferences and workshops to boost your competences and
networking capacity

Outreach and/or citizen engagement activities

Teaching

Language courses

European Commission, Information Package for Marie Sktodowska-Curie Fellows, 2023,
https://data.europa.eu/doi/10.2848/894321, p. 7.

32
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Horizon Europe

"The beneficiaries must manage the digital research data generated in the
action (‘'data’) responsibly, in line with the FAIR principles and by taking all of
the following actions:

= establish a data management plan (DMP') (and regularly update it)

= as soon as possible and within the deadlines set out in the DMP, deposit
the data in a trusted repository [...].

= as soon as possible and within the deadlines set out in the DMP, ensure
open access - via the repository - to the deposited data [plus CCO, CC BY
or equivalent]".

Horizon Europe and Euratom: General Model Grant Agreement, Version 1.0, 15t June 2021, p. 109,
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/common/agr-contr/general-
mga_horizon-euratom_en.pdf
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Volkswagen Foundation

= Open Science Policy since 2021

= “The Volkswagen Foundation encourages researchers to
store the data generated within funded projects in public, non-
commercial repositories [..]” (p. 4)

= “In the application process, data generating and data using
projects working in disciplines lacking a clear data workflow
are asked to upload a digital concept with a data
management plan”. (pp. 4-5)

= “In the application process, the applicants are asked to mark
separately the already generated Open Data in the CV for the
review and decision process.” (p. 5)

= Funding opportunity: “Data Reuse — Additional
Funding for the Preparation and Storage of
Research Data (Open Science)”

“e.® Volkswagenstiftung
LY B

OPEN SCIENCE.

OPEN ACCESS — OPEN DATA — OPEN SOURCE
PoLicy uND UMSETZUNG

ccccccccc
org/ark:/4B223/p0000370040 lncale=en) [25.2.2022]
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https://www.volkswagenstiftung.de/sites/default/files/documents/Open_Science_Policy_and_Implementation_Volkswagen_Foundation.pdf
https://www.volkswagenstiftung.de/en/funding/funding-offer/data-reuse-additional-funding-preparation-and-storage-research-data-open

Questions to You via Slido

Join via slido.com and enter 1174667

1. Have you already received an RDM training?

2. Areyou currently writing an application with
data reference?



20 minutes Coffee Break



Data Management Plans

= Whatisa DMP

= DMP components

= Tools and templates
= DMP examples



Data Management Plan (DMP)

= A DMP structures the handling of
research data in a scientific
project.

= |t describes how to deal with the
data used during and after the
project.

The DMPs usually cover the
following aspects:

1. Description and collection of
data

Documentation and metadata
Storage and backup
Legal and ethical requirements

Data sharing and long-term
storage

6. Responsibilities and resources

a kPN



Why a DMP?

= |ncreasingly required by funding organisations (e.g. Horizon Europe)

= Costs for data management (software, hardware, technical expertise) are
often eligible for funding

= Making your own handling of research data explicit
= Own project management

= Quality management B‘
b

https://doi.org/10.5281/zen0do.3674561
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Write a DMP

How Do You Write a DMP?
1. Brainstorm yourself

2. Use a template

3. Use digital tools

Tools to Write DMPs
= Argos (https://argos.openaire.eu)

= Data Stewardship Wizard
(https://ds-wizard.org)

= DMPTool (https://dmptool.org)

= DMPOnline
(https://dmponline.dcc.ac.uk)

= RDMO (https://rdmo.mpdl.mpg.de)

40
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Use existing DMPs

Templates for DMPs:

= Horizon Europe DMP Template by
the European Commission, 2021

= Horizon 2020 DMP Template by
the European Commission, 2018

= ERC Grants DMP Template by the
European Research Council, 2021

= DMP Template by the Swiss
National Science Foundation, 2017

Examples of Published DMPs:

= Digital Curation Centre Example
DMPs and Guidance

= | IBER Europe DMP Catalogue

= Examples for Horizon 2020 DMPs
by the University of Vienna
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https://libereurope.eu/dmpcatalogue/
https://phaidra.univie.ac.at/search#?page=1&pagesize=10&collection=o:1140797

Get Feedback on DMP

= Ask your own supervisors and colleagues

= Ask science support staff at your own institute
= eqg.IT di t , lib di blicati d metadata, etc.
e.g. IT regarding storage, library regarding publication and metadata, etc \\ﬂ

= Use centralised DMP service within the MPG
= e.g. RDM Support by MPDL for cross-checking DMPs

https://doi.org/10.5281/zenodo.5608845
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Questions to You via Slido

Join via slido.com and enter 1174667

1. Have you already written an DMP?
2. If so, for which foundation or funding programm?



Order and Structure

= Directory structures
= File naming

= Version control

= File formats



File Naming — Good Practice

= |nclude relevant information in file names. This may include project, investigator (initials),
experiment, location, date, parameter, status of data (raw, processed etc.), file version, or
anything else.

= Use YYYY-MM-DD for dates (e.g. 2016-08-02) like ISO 8601 and put date at the beginning or end
of file names, both to facilitate chronological sorting.

= Use leading zeros for other numbers as needed (001, 002, .... 011, .... 114 ratherthan 1, 2, ..... 11,
... 114) depending on the expected amount of files, and also to allow files to be properly sorted.

= Use dashes (file-name.xxx) or underscores (file_name.xxx) to separate parts of a filename.

= Generate a README file explaining file nomenclature (including the meaning of acronyms or
abbreviations), file organization and versioning. Store this file on top of a folder structure for
easy access.

= Good example: 20140618_exp08_co2data_raw_v01.csv

https://rdm.mpdl.mpg.de/before-research/file-handling/



https://rdm.mpdl.mpg.de/before-research/file-handling/

File Naming — Avoid

= Using special characters suchas~!'/\@#S%*&*() ;<>7?,[]{}"" as they may have specific
meanings in certain operating environments. Also avoid @ 6 G B a ¢ fi or similar.

= Using dots other than before the file extension.

= Using spaces in file names — they might end up being truncated during file transfer (with the file
extension also lost and files potentially becoming unreadable).

= Making file names overly long (a maximum of 32 characters is suggested)
this may involve compromises regarding the recommendation above.
= |n Windows 255 characters is the maximum for a file name (without being in a folder)

https://rdm.mpdl.mpg.de/before-research/file-handling/

https://doi.org/10.5281/zen0do.3674561
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File Naming — Examples

VTSI f To prefer To avoid
itled 241.

Hﬂgﬁ:j 138 d;&,‘ docx website-texts-2020-05- Website-Texts-May-

Untitled 138 copyy 2. docx v15.docx finalFinal2_new.docx

Untitled 139. docx L :

Untitled 40 MOM ADDRESS, jpg Digitized_XY-ZZ_E-2_HT- Image0001.tiff

Untitled 242.doc 493887 tiff

Untitled 243.doc

Untitled 243 IMPORTANT. doc Digitized_XY-ZZ_M-5_LS- Image0002.tiff

:i-‘" 345-c.tiff
DHH?:@ Digitized_XY-ZZ_E-1_M- Image0003.tiff
296778.tiff
Survey_OpenAccess_Clean OA-Results-clean-4.csv
ed_v04.csv
! Examples from https://www.fu-

xked. "Documents.”, berlin.de/en/sites/forschungsdatenmanagement/in-der-

PROTIF: NEVER LOOK IN SOMEONE. https://xkcd.com/1459/,  praxis/durchfuehrung/benennung.html
ELSE'S DOCUMENTS FDLDER. CC-BY-NC 2.5. 47



https://www.fu-berlin.de/en/sites/forschungsdatenmanagement/in-der-praxis/durchfuehrung/benennung.html
https://xkcd.com/1459/

File Organization Structure

= Before you start collecting files or data, you should definitely define a
convention to avoid a backlog of unorganised content.

= In general, for the naming of folders, the same rules apply as for files.

= Depending on the structure of your data and documentation, you have to
decide on how to arrange your files and folders.

= This may also require judgment and compromises: a very deep folder
structure (subsubsubsubsubfolders) can be as inconvenient as one folder
with 100 or more individual files.

= In case different project members should have various access restrictions
to files, this could be represented by your folder structure.



Example Directory Structures

Project 1. Project Management
Folder
2. Ethics and Governance

3. Experiment 01

4. Dissemination

1. Proposals
2. Finance

3. Reports

1. Ethical Approvals

2. Consent Forms

1. Inputs

2. Data

3. Data Analysis
4. Outputs

1. Presentations
2. Publications

3. Publicity

After Suse Prejawa (2021). | think | have really good data ... except | cannot find it anywhere: Organising research
data in a structured way. Talk presented at Human Research Data in Practice, Virtual Workshop. 2021-04-20,

https://hdl.handle.net/21.11116/0000-0008-662A-7.



https://hdl.handle.net/21.11116/0000-0008-662A-7

Example Directory Structures

Organized by File type Organized by Analysis
DatasetA.tar.gz DatasetB.tar.gz
- Data/ - Figure1/
- Processed/ - Data/
- Raw/ - Results
- Results/ - Figure1.tif
- Figure1 tif - Figure2/
- Figure?2.tif - Data/
- Models/ - Results/
- Figure?2.tif

Example from https://datadryad.org/stash/best_practices#organize



https://datadryad.org/stash/best_practices#organize

Example README Template

# Title of Dataset

[Access this dataset on XYZ] (Dataset DOI link)

Give a brief summary of dataset contents, contextualized in experimental procedures and results.
## Description of the data and file structure

This is a freeform section for you to describe how the data are structured and how a potential consumer might use them. Be as
descriptive as necessary. Keep in mind that users of your data might be new to the field and unfamiliar with common terminology,
metrics, etc.

Describe relationships between data files, missing data codes, other abbreviations used. Be as descriptive as possible.
## Sharing/Access information
This is a section for linking to other ways to access the data, and for linking to sources the data is derived from, if any.
Links to other publicly accessible locations of the data:
- [http://...] (http://...)
Data was derived from the following sources:
(10

## Code/Software

This is an optional, freeform section for describing any code in your submission and the software used to run it.

Describe any scripts, code, or notebooks (e.g., R, Python, Mathematica, MatLab) as well as the software versions (including loaded
packages) that you used to run those files. If your repository contains more than one file whose relationship to other scripts is not
obvious, provide information about the workflow that you used to run those scripts and notebooks.

From https://datadryad.org/docs/README.md



https://datadryad.org/docs/README.md

Brief own work

Question: Take a look at the files and folders in your current
project. What problems do you see?

Method: Individual work

Time: 5 minutes

Securing knowledge: Exchange afterwards within the course



Version Control

Documents may evolve over time, several people may be involved in
sequential changes. For data (of any kind, e.g. numeric or images)
and text documents alike, file versioning serves two purposes:

= You can revert to earlier versions if needed.

= You can keep track of changes, including document-
ation on the underlying rationale and people involved.

= Version control can be done either manually by using
naming conventions or by using a version control system.

https://doi.org/10.5281/zenodo.3674561



https://doi.org/10.5281/zenodo.3674561

Manual Version Control

= When working with a manual control system, versions should be humbered
consecutively; major changes (v1, v2, v3, ...) can be distinguished from minor
ones (v1-1,v1-2,v1-3 or 14, 1b, 1c¢). Use leading zeros if you expect more than
nine versions.

= However, do not apply such humbering when using version control software, as
it will interfere with automatic versioning.

= Qualifiers such as “raw” or “processed” for data, or “draft” or
“internal” for documents are useful.

n o n u

= But terms such as “final2”, “final-revised”, “final-changed_again”,
“final_ready” can be confusing. In other words: Avoid “final” naming

https://doi.org/10.5281/zen0odo.3674561



https://doi.org/10.5281/zenodo.3674561

Version Control Systems

A prominent example for a version control system is Git, as a distributed
version-control system for tracking changes. It is widely used in the field
of software development. Also a version control for research data with
Git is possible as well.

= There may even be a local Git instance at your own Max Planck
Institute? Ask for it!

= |f not, there are a couple of central Git systems within the Max Planck
Society, which can be used. For example the MPCDF is hosting a GitLab
instance. The GWDG is offering a GitLab system as well.

= A tutorial for using Git is given by Data Carpentry or at GitHub Education.

= An helpful overview on tools for version controlling data is given by The
Turing Way.

&

https://doi.org/10.5281/zenodo.3674561



https://gitlab.mpcdf.mpg.de/
https://gitlab.gwdg.de/
https://datacarpentry.org/rr-version-control/02-git-in-github/index.html
https://education.github.com/
https://the-turing-way.netlify.app/reproducible-research/vcs/vcs-data.html#tools-for-version-controlling-data
https://doi.org/10.5281/zenodo.3674561

File Formats

Proprietary Data Formats vs. Open Data Formats

= Proprietary data formats often are not readable without the corresponding
(commercial) software and may become obsolete in the future.

= An Open Data Format is a format with, “a freely available published
specification which places no restrictions, monetary or otherwise, upon its
use”. (see https://opendefinition.org/ofd/)

= Conversion from proprietary to open formats is often
possible, but may result in some loss of data.

More on https://rdm.mpdl.mpg.de/before-research/file-formats/

https://doi.org/10.5281/zeno0do.5608845



https://opendefinition.org/ofd/
https://rdm.mpdl.mpg.de/before-research/file-formats/
https://doi.org/10.5281/zenodo.5608845

Recommended File Formats |

Type of data Recommended formats

Text Plain text (.txt)
Rich Text Format (.rtf)
Open Document Text (.odt; ISO 26300)
PDF (PDF/A-1)

Tabular data (minimal Comma-separated values (.csv)
metadata) Open Document Spreadsheet (.ods; ISO 26300)
Tab-delimited (.tab)

Tabular data (extensive SPSS portable format (.por)
metadata) NetCDF
HDF5

This list is a guidance and non-binding.

More on https://rdm.mpdl.mpg.de/before-research/file-formats/



https://rdm.mpdl.mpg.de/before-research/file-formats/

Recommended File Formats li

Type of data Recommended formats

Images TIFF6.0 uncompressed (_tif)
JPEG2000 (.jp2)
JPEG (jpg)
GIF (.gif)
Scalable Vector Graphics (.svg)
FITS (.fits)
PNG (.png)

Video MPEG-4 (.mp4)
OGG video (.ogv, .0gg)

Audio Free Lossless Audio Codec (.flac)
This list is a guidance and non-bindindaveform Audio File Format (.wav)

More on https://rdm.mpdl.mpg.de/before-research/file-formats/



https://rdm.mpdl.mpg.de/before-research/file-formats/

File Standards

= Every standard is better than no More Specific File Standards
standard = Digital Imaging and Communications in Medicine
= Need to balance: More generic (DICOM, https://www.dicomstandard.org), for
standards vs. community specific medical imaging

standard (i.e. DublinCore vs.

= FITS (Flexible | T
DataCite metadata schemas) S (Flexible Image Transport System,

https://fits.gsfc.nasa.gov/fits_standard.html),
- image data file format for astronomical data
o = |[nternational Image Interoperability Framework

(IIF, https://iiif.io), for images i.e. art history

https://doi.org/10.5281/zeno0d0.3674561

= NeXus Data Format
‘ (https://www.nexusformat.org), for neutron, x-ray,

and muon science

59



https://www.dicomstandard.org/
https://fits.gsfc.nasa.gov/fits_standard.html
https://iiif.io/
https://www.nexusformat.org/
https://doi.org/10.5281/zenodo.3674561

Saving

= Storage and storage locations
= Backup strategies

= Sustainable file formats

= Long-term archiving



Storage and Storage Locations

= Own laptop
= Local institute
= Share systems like ownCloud, Keeper etc.

= Ask your local IT!

https://doi.org/10.5281/zeno0do.3674561
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Backups to Ensure your Data

= Backups are an instrument to ensure that your data can be
restored in case of damage or losses.

= The data backup strategy is usually already set in your DMP.

= Nevertheless, it is necessary to carry out your planned backup
strategy continuously.

= Similarly, the restoring of data, for example, must really be tested
for effectiveness. It is your task.

= Keep in mind, that your data is invaluable, in comparison to
storage space.



Backup Strategies

3-2-1rule

= 3 copies of your data
= On 2 different media
= 1 copy off side

Other concepts:
= 10 steps by CESSDA
= Checklist by OpenAIRE

1 copy off site

/
~

2 on different media

J

3 copies of your data

63


https://www.cessda.eu/Training/Training-Resources/Library/Data-Management-Expert-Guide/4.-Store/Backup
https://www.openaire.eu/raw-data-backup-and-versioning

Check if it works

= A data backup is only helpful if the recovery of the data is guaranteed

= |t is advisable to check the data recovery at the start of the backup and at
regular intervals to prevent data loss

= Sometimes files are corrupted and are faulty ol

= Occasionally the copying process of files itself causes
errors

&/9

https://doi.org/10.5281/zenodo.5608845
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Sustainable File Formats

The US Library of Congress defines seven “sustainability factors for digital formats”:

1. Disclosure: Do complete specifications and tools for validating technical integrity exist?
Adoption: A widely used format is less likely to become (rapidly) obsolete.
Transparency: Are file formats open to direct analysis with basic tools?

Self-documentation: Are metadata included within the file?

a & 0 Db

(Limited) external dependencies: Minimize the degree to which a format depends on
specific hardware, software, or operating systems.

6. Impact of patents: Patents related to a digital format may inhibit the ability of archival
institutions to sustain content in that format.

7. Technical protection mechanisms: Encryption poses problems for long-term archival
and dissemination, migration to new formats, transfer to new storage media.

https://www.loc.gov/preservation/digital/formats/sustain/sustain.shtml



https://www.loc.gov/preservation/digital/formats/sustain/sustain.shtml

Long-Term Archiving

= "Long-term" is an auxiliary term used to describe an unspecified period of
time in which technological and socio-cultural changes can occur that can
influence the preservation, access to, research in and subsequent use of
digital research data.

= Digital long-term archiving therefore comprises a series of measures that
need to be planned, controlled and implemented.

= Ten years, as mentioned in the good scientific practice, or even beyond?



Frequent Problems

Loss of bits Check the checksums of the data

Delete or overwrite data Backups and versioning

Defect data storage medium Backups on external storage

Stolen data carrier Encryption of your own data and backups
on external storage media

Fire, flooding, etc. Backups on external storage

Loss of compatibility of file Use suitable, non-proprietary file formats

formats (additionally)

Virus and Trojan Backups on external storage and IT security

concept of its own MPI




Securel

= Encryption
= Checking the usability
= Password protection and access rights



Secure Research Data

= Research data are among the most valuable resources in science
= That is why there is great importance to their security

= The security and access rights aspects of data management should
consist of measures to protect against data loss on the one hand and
measures to prevent misuse of the data on the other

https://doi.org/10.5281/zen0do.3674561



https://doi.org/10.5281/zenodo.3674561

Encryption

= Physical access to a computer can enable unauthorised
access to data, so it may be necessary to encrypt the data

= This measure only makes sense if all affected data is
encrypted, especially copies and backups

= All involved parties must be aware of the need for
encryption and the storage locations

https://doi.org/10.5281/zenodo.5608845
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Password Protection and Access Rights

= Working with sensitive data, secure passwords
should be assigned and access be restricted to the
circle of persons directly involved.

= The assignment of authorisations determines which
persons or groups of persons are allowed to access
certain directories and files and with which rights.

= |tis possible to assign graduated read and write
authorisations as well as execution rights > some
users can only view data, while others are granted
full access

= |t is important to assign permissions carefully not to
hinder the workflow

Bei einem Cyber-Angriff sind nicht nur persnliche
n le Inf

bestimmte Anforderungen erfillen und immer nur
fir einen Zugang genutzt werden.

Langes, dafiir weniger komplexes Passwart
+ Ist mindestens 25 Zeichen lang.
+ Besteht aus zwei Zeichenarten.
ann zum B i

lene
* GroB- und Kleinbuchstaben, Zahlen und
Sonderzeichen werden willkiirlich aneinander-

Um ihre Accounts und Daten zu schiitzen, sollten Sie auBerdem folgende Tipps beherzigen:

Generell gilt 00 Zu vermeiden (1 1]
+" Ein individuelles Passwort pro Account! amen von Familienmitgliedern, Haustieren,
v Ei Faktor d

er .1234abcd"

Worterbuch vorkommen.

Bundesamt fiir Sicherheit in
der Informationstechnik,
https://www.bsi.bund.de/S

haredDocs/Downloads/DE/

BSI/Checklisten/sichere_pa

sswoerter_faktenblatt.pdf
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https://www.bsi.bund.de/SharedDocs/Downloads/DE/BSI/Checklisten/sichere_passwoerter_faktenblatt.pdf

Lunch break until 1 pm



Max Planck Data Services

= MPG Data Services: From local via central to external
= Data services: GWDG, MPCDF, DKRZ and MPDL




Which RDM Services Are Best To Use?

= |t depends!

= Most important thing is to understand which data are generated and used

= Recommendation: A conscious approach to the management of data

= Procedure;

1. Write a small specification with all the requirements for data and management
2. Search for different service providers

3. Choose the best for your research and in accordance with institute's practice
= The fastest first solution does not always have to be the best one



Administrative
Headquarters

Max Planck

Digital Library
(MPDL)

Gesellschaft
fiir
wissenschaft-
liche
Datenverarbeit-

ung mbH

Gottingen
GWDG

Your Max
Planck

() Institute

Max Planck
Computing and
Data Facility
(MPCDF)

German
Climate

Computing
Centre (DKRZ)



https://www.gwdg.de/
https://www.mpdl.mpg.de/
https://www.mpcdf.mpg.de/
https://www.dkrz.de/
https://www.mpg.de/adminhq

More Max Planck Data Services

1. Gesellschaft fir wissenschaftliche Datenverarbeitung mbH Gaottingen
(GWDG)

2. Max Planck Computing and Data Facility (MPCDF)
Deutsches Klimarechenzentrum GmbH (DKRZ)
4. Max Planck Digital Library (MPDL)

w






The GWDG e‘.GWDG

* Founded 1970
= Stakeholder

— Max-Planck-Gesellschaft zur Forderung der Wissenschaften e.V.

— Georg-August-Universitat Gottingen — Stiftung offentlichen
Rechts

= Mission

— Computing and IT competence centre for the Max Planck
Society

— University Computer Centre for the Georg-August-Universitat
Gottingen
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.G'GWDG

File Services

* File-based storage of data via standard
protocols (NFS, CIFS, CephFS)

= Different features available depending on the
platform:
— Snapshots
— Sync. Mirroring
— Storage efficiency process (Dedup,

Compression) “ NetApp

— HSM (transparent storage on tape) St
orNext

@ ceph
Cold-, Warm-, Hot-Storage



.&.GWDG

ownCloud/Nextcloud

= File synchronisation service with
Office collaboration function

= Central instance based on the
ownCloud product

aﬂ‘
d@).
ownClou

= Hosting of Nextcloud instances for

individual institutes or cross-
institute projects/groups (on 0
request) Nextcloud



.G'GWDG

Cryptshare

= share files with your web browser

+ data will be transferred in encrypted form and
» stored encrypted on the server

* no additional user account necessary

* user-friendly web interface

- Password protected download ‘C, Cryptshare



GWDG
S3 Object Storage ¢i

= Amazon S3 compatible object storage

* Worldwide access to data via HTTPS

= Rapid growth in use cases (data lakes,
Kubernetes, cloud-native architectures)

= Cost-effective and scalable

= Different performance tiers: cold / hot storage

= Support for advanced features: Bucket-
Policies, Lifecycle-Policies, Encryption,
Online-Compression, Replication, S3-Select,
etc.




.G‘GWDG

Backup auf Tape (TSM/ISP)

= Use of TSM /ISP as cost-effective
backup software

= Focus on security (ransomware) and
cost efficiency

= MPI-specific setups, e.g. :

— Replication of backups to the
MPCDF (geo-redundant second
copy)

— Backups to HDDs for fast restores

IBM
Spectrum Protect



.G.'GWDG

Veeam Cloud Connect

= Backup-as-a-Service

= Simple integration into different
infrastructures

* Georedundant backups

« Fulfilment of compliance requirements
= Very favourable data storage

* Encryption of the backups Ve eAM

= Tape integration in development



Long-term archiving (archive server)

= Secure and cost-effective long-term
archiving of large amounts of data
(10+ years)

= Storage of two copies in dedicated,
geo-redundant tape libraries

= SSD-based file system (150+ TB) for
easy access to the archive

« Flexible access via NFS, SMB or SCP /
SFTP

.G‘GWDG

StorNext.



Scientific Compute Cluster - %GWDG
Supplement to the MPCDF offer

= Close integration with other GWDG services
— Platform for various BioScience applications
— Private cloud - enables front ends for scalable HPC applications

— Data sharing and publication services

= Offers

— Test environments - stepping stone to MPCDF and national offers

— Exploration of alternative hardware
» Future Technology Platform (Graphcore, ARM, RISC-V, ...)

— Training offer (also locally at MPls)

— Maximum data protection (protection class D) and 1SO27001 certification



.G'GWDG

Data Lakes

Support for scientific projects and
Institutes with customised solutions

= Specially secured services for
processing sensitive data (e.g. health
data)

* Highly scalable mass storage f O
= Connection to HPC service e B
= Indexing of (sensitive) metadata |




WD
Version Control with GIT ¢-G G

= GWDG Gitlab v GitLab

— start a private repo

— invite colleagues

ﬂ] Projects > ‘ Q, Search your projects
— use continuous integration CI/CD ., . . [r—r
@®© Milestones T typeAPl
epic
X Snippets
B bingert_ansible
O Activity sbinger1
A ansible-epic-gwdg
epic

Data Services 14



JupyterNotebook %GW DG

https://jupyter-cloud.gwdg.de

https://jupyter-hpc.gwdg.de

= Python, R, Haskell, Julia ... environment to be used in the
browser

* support interactive data science and scientific computing
across all programming languages

= create and share documents that contain live code, equations,

visualizations and narrative text
jupyter



Persistent Identifiers

.c..GWDG

Elementary component of the FAIR criteria

Supports the data management processes

PIDs based on the Handle System

GWDG is MPA on DONA (namespace 21.)

Following the ePIC policies for namespace registration

— allows also for test namespaces

Fast provisioning time

ePIC

Persistent Identifiers for eResearch
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MAX PLANCK
COMPUTING & DATA FACILITY

Hosting

2 B Overview of the
Training " ' MPCDE

=== Artificial Application
% Intelligence Support




GitLab & Runners

HPC

Cluster

VMWare

OpenStack

GitLab LFS

DataShare

Local Filesystems
Nexus POSIX /S3
Block Storage
Backup: TSM

Sensitive Data

GHI

Globus Flow

Jupyter

BinderHub

Remote Visual.

Kubernetes

Use &
Analyze

Cluster
VMW are

OpenStack

35
o
0

AAI

Metadata Management

Globus Online
DataShare

Share &
Transport

Along the
Data Lifecycle

Publication

HPSS
Archive GHI

Network Capabilities



Some MPCDF Data Services .. L2 i

GitLab CKAN Instances

The MPCDF GitLab instance is available to all MPCDF users and For data publishing, the MPCDF offers hosting of CKAN-based data repositories.
their external collaborators. Continous Integration can be done on CKAN is a software framework which allows to manage metadata as well as
central hosted shared GitLab Runners, building a bridge to the object data. Beside a web-based interface, CKAN offers a REST API for

MPCDF HPC clusters automation of common workflows.

CKAN instances at the MPCDF are meant for Max Planck Institutes, groups or
projects and not for individual users.

HPC Cloud Globus Online

The HPC Cloud enables scientists to combine batch and cloud- Globus Online is a third party transfer service which enables fire-
based computing within the same pipeline, taking advantage of and-forget data transfer at TB or multi-TB scale. Globus Online is
both massive HPC cluster resources and highly flexible software well established and widely used with many computing centres
environments. The system offers standard cloud computing and research institutes, as well as Universities, having Globus
“building blocks”, including virtual machines based on common Services installed for their users.

Linux operating systems, software-defined networks, routers,
firewalls, and load balancers, as well as integrated block and S3-
compatible object storage services.
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http://www.mpcdf.mpg.de/
mailto:support@mpcdf.mpg.de

Deutsches Klimarechenzentrum GmbH
(DKRZ2)

Services for Climate Research Data

Andrea Lammert



Deutsches Klimarechenzentrum GmbH

The German Climate Computing Center (Deutsches
Klimarechenzentrum, DKRZ) is a central service
organisation for German climate and earth system
research. Its high performance computer, data storage
and services form the central research infrastructure for
simulation-based climate science in Germany.

DKRZ is a non-profit and non-commercial limited
company with four shareholders:

. the Max Planck Society

. the Freie und Hansestadt Hamburg, represented by 7_‘”. lmﬂmmm :
the University of Hamburg . ””f“

- the Alfred Wegener Institute - Helmholtz Centre ”']mmh Ll
for Polar and Marine Research it ”M

m the Helmholtz Zentrum Hereon

Helmholtz

” hereon

UNNERSITAT HAMBURG

Andrea Lammert FDM-Onboarding 03.04.2024



Portfolio - Global Simulations

AWI-CM
2m-Temperature Anomaly
relative to 1995-2014
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Portfolio - Regional Simulations

AWI-CM

2m-Temperature Anomaly !
relative to 1995-2014 ‘
SSP370 |

10 Years Running Mean 1 ?

Andrea Lammert FDM-Onboarding 03.04.2024



Portfolio - HighRes Simulations

AWI-CM
2m-Temperature Anomaly
relative to 1995-2014
SSP370

10 Years Running Mean

Volume rendering:
Liquid water mixing ratio

FDM-Onboarding

Isosurface:
Rain-water mixing ratio
5. e-6 kgkg

(C) DKRAZ ! MP1-M

03.04.2024



DKRZ Data Management

Research Data (RD) “Lifecycle”

L
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3 A Planning

*Q

, :

\ 00 Creation
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Archiving & [ Processing }

Preserving & Analysing

1.011

Publishing &
Dissemination

www.digitalbevaring.dk




DKRZ Data Services

FAIR. Long-term
archived. Citable
with authors credit.
Open for every
climate scientist.

Y
N—

HSM

arch <:

HSM

double

Lifetime: 1 year after
project expiration

Andrea Lammert

Do you want to

STORE

your data, e.g. for

good scientific
practice reason,
as backup, etc.?

Do you want to

PUBLISH

your data with a
PID or a Datacite

RESEARCH

DATA -

Min. 10 year, PID,

open via WebGUI

FDM-Onboarding

Do you want to

SHARE

your data with
project member
or colleagues?

FAIR, open for
everybody, easy
accessible, no long-
term storage.

Outside DKRZ

Inside DKRZ

03.04.2024



DKRZ Data Services

"WDC
CLIMATE

FAIR. Long-term
archived. Citable
with authors credit.
Open for every
climate scientist.

project expiration

Andrea Lammert

Do you want to

STORE

your data, e.g. for

good scientific
practice reason,
as backup, etc.?

Do you want to

PUBLISH

your data with a
PID or a Datacite
DOI?

<&=> DKRZ
\ Users exclusively!

term storage.

RESEARCH
DATA

Do you want to

SHARE
your data with
project member
or colleagues?

Min. 10 year, PID,
open via WebGUI

FDM-Onboarding 03.04.2024



Contact:

Deutsches Klimarechenzentrum GmbH
Bundesstralte 45a L i
D-20146 Hamburg ﬁ M I

User Support: support@dkrz.de
Data Support: data@dkrz.de




MAX
PLANCK
DIGITAL
LIBRARY

‘ .

Max Planck Digital Library

= Landsberger Stral}e 346, 80687 Munich

= |Information services since 2007, independent
service unit since 2012

= MPDL sees itself as

= one of the four central IT service centres of the Max
Planck Society (together with MPCDF, IKT and GWDG)

= together with the institute libraries, MPDL forms the
library system of the Max Planck Society

= Around 80 employees from software development,
library, science management and administration

= Collections department for the topic of research
data



http://www.mpdl.mpg.de/

RDM Support

= Consultancy for data management
plans

= Support with data transformation

Handling of metadata

|Identification of suitable data
repositories

Searching for the right
repository/archiving software

= and much more

= Contact us via

MAX
PLANCK
DIGITAL
LIBRARY
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mailto:rdm@mpdl.mpg.de

MAX
PLANCK
DIGITAL
LIBRARY

RDM Information Platform

= |[ntroduction

= Before Research
= During Research
= After Research

= MPDL Services reduetion
= News

= Contact
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https://rdm.mpdl.mpg.de/

Edmond

= Open Research Data Repository
of the Max Planck Society

= Serves the publication of research
data from all disciplines

= Offers scientists the ability to create
citable research objects

= Enables secure preservation:
provision, describing, documentation,
linking, publishing and archiving of all
kinds of data

= Supports standardized metadata
profiles

MAX
PLANCK
DIGITAL
LIBRARY
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mailto:edmond@mpdl.mpg.de
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MAX
PLANCK
DIGITAL
LIBRARY

RDMO for MPG

= RDMO stands for Research Data

Management Organiser 200]1[0,
= You can use it to write Data for
Management Plans (DMPs) MPG

= You can also organise the data
management for a project, e.g. a
dissertation

= Collaboration with other users (also
external to the MPG)

= Versioning
= Export and import functions
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https://rdmo.mpdl.mpg.de/
mailto:rdmo@mpdl.mpg.de

RDMO for MPG

Special Catalogues:
» Horizon Europe

VW-Stiftung — Science Europe
= DFG

= Software Management
NFDI4Ing

MAX
PLANCK
DIGITAL
LIBRARY

| RDMO for MPG  Management~  Admin

Writing a New DMP

Description Tl data management plan for demonstration purposes.

Catalog Horizon Europe
lata management pl: in Horizon Europe and at the

s found

Description

104



MAX
PLANCK
DIGITAL
LIBRARY

Keeper

= T TB storage space
" completed data set, 10 yoars @ KEEPER

= Synchronises local projects

= File sharing with individuals and
groups

= Cared Data certificate that
confirms good scientific practice

= Digital object identifier (DOI)
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https://keeper.mpdl.mpg.de/
mailto:keeper@mpdl.mpg.de

MAX
PLANCK
DIGITAL
LIBRARY

Labfolder

= Electronic laboratory notebook
(ELN) for recording, integratingand < | AB
managing experimental research
data

= Two utilization scenarios:

= |[n-house service at the respective
institute

= Central MPG Labfolder installation
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https://labfolder.mpdl.mpg.de/
mailto:labfolder@mpdl.mpg.de

MAX
PLANCK
DIGITAL
LIBRARY

Software Licensing Service

= Basic software supply
= Open source software solutions

= Preparation of an offer for support
and maintenance contracts SERVICE

= Applications for funding for open
source software development
projects
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http://www.soli.mpdl.mpg.de/
mailto:soli@mpdl.mpg.de

DOI Service

= Assign DOls to scientific output,
e.g. MPG.PuRe, Edmond and
Keeper

= Self-service within MPG-IP

= Use for local data repositories
possible (MoU needed)

MAX
PLANCK
DIGITAL
LIBRARY
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https://doi.mpdl.mpg.de/
mailto:doi@mpdl.mpg.de

Metadata

= Metadata standards
= |dentifiers




Metadata Standards

Rich metadata is good, using standards is even better

Example: Virtual observatory

Find your standard e.g. at bartoc.org, University of Bath
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https://www.ivoa.net/documents/RM/20070302/REC-RM-1.12-20070302.pdf
https://bartoc.org/
https://rdamsc.bath.ac.uk/

|dentifiers

Digital Object Identifier
(DOI)

= For digital objects
» https://www.doi.org

Public domain

Open Researcher and
Contributor ID (ORCID)

= For persons

» https://orcid.org

Public domain, CCO

Research Organization
Registry (ROR)

» For organisations

= https://ror.org

Research Organization Registry, CC BY 4.0,
https://doi.org/10.5281/zenodo.4701802
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https://www.doi.org/
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https://ror.org/
https://doi.org/10.5281/zenodo.4701802

ldentifier Network

Max Planck Institute for Evolutionary
Biology:

= https://ror.org/0534re684

= https://commons.datacite.org/ror.or
g/0534re684

2 DataCite a -
Commons

- z T Orgarizations

Max Planck Institute for Evolutionary Biology

Download Reparts 136 108 30,482 5,374
Works Citations & Views () Downloads ()

Founded 1891
Share Unks Other dentifiers

Home GRID gridA1SS20 L
8 Ernasil Wikip
W Twitter Twitter
@racebook Geolacation

[(Germany ) (Faci

& htpsiir

136 Works
Filter Works Publication Year Work Types

a * Dataset
Creators & Contributors & - P
- B e T
O N
O #e R d s
0 pulia S T £
a d
g Data from: Reduced male fertility is common but highly variable in form and severity in a
. natural house mouse hybrid zone

O ciaimo, Sefa Leslie M. Turner, Denise L. Schwahn & Bettina Harr
O Krehenwinkel, Henrik 1 Version L of Dataset published 3011 in 0
EE arriers t ene iow

feature of repreductive barrers separating recently diverged species. In house mice (Mus musculus), hybrid male stesibty has been

" studbed extensively using experimental crosses between subspecies. Here, we present the first detailed picture of ybrid male fertilt
Publication Year y using exp pec o p v .

inthe Earopean M, m, damestis - M. m. musculus ybrd zone. Compi e
o proportion of males (-300%] have spe o retative pure subsp

0 W fertity Comparisonofa sule o trais !

o o ndividuals and e e p— . - present. Taken 1 1 2
O wogethes, incompati inthe hybrid zone, which kel contibute

0 2 D treprkictins i betwrem cabapcie:

o 001 regstered August 1, 2011 vi DataCie,



https://ror.org/0534re684
https://commons.datacite.org/ror.org/0534re684

Questions to You via Slido

Join via slido.com and enter 1174667

1. Do you know your ORCID?
2. Do you know the ROR of your institute?



Publishing

Data (and software) as a new genre of publication
Legal aspects of publishing

Data repositories and journals

Publish or share data (Open Research Data)
Reuse data



Three Pillars of Research Results?

Text Data Code
- Journal articles « Raw data - Software
- Books - Lab data - Configuration

- Posters - Analysed data - Documentation




Legal Aspects of Data Publishing

= Who owns the data?

= The scientist, the supervisor, the Max Planck Institute, the Max Planck
Society?

= There is no universally valid statement on this!

= Talk to your supervisor. Have a look at your employment contract and

local research guidelines. The publication approval process must be
clarified.

= Find out more! It's better to clarify things earlier rather than after the
data publication (= too late).

https://doi.org/10.5281/zeno0do.3674561



https://doi.org/10.5281/zenodo.3674561

Legal Aspects of Data Publishing

= What type of data aggregation should actually be published?
= That highly dependents!

= Raw data, (pre-)processed data and analysed data are published. It
always depends on the context, the specialised culture and the
objectives.

= Discuss this with your supervisor and team colleagues at
an early stage.

https://doi.org/10.5281/zen0do0.3674561



https://doi.org/10.5281/zenodo.3674561

Licenses Data Publishing

= A licence for a data publication can only be
granted by the owner (see above)

Common (Data) License:

= Creative Commons
(https://creativecommons.org)

= CCO
= CCBY

= Open Data Commons
(https://opendatacommons.org)

= ODC-By
= PDDL

Recommendation:
= 1.CCOor2. CCBY

= Any license is better than no
license!

https://doi.org/10.5281/zen0do.3674561



https://creativecommons.org/
https://opendatacommons.org/
https://doi.org/10.5281/zenodo.3674561

Contracts for Data Collection and

Submission

Sample contract for data recording

5 b Working Paper
2023

Erlduterungen zur
Datenaufnahme in
Forschungsdatenzentren

Begleitdokument zum Mustervertrag
Datenaufnahme KonsortSWD

Dr. Till Kreutzer, Jan Schallabdck,
Ute Hoffstatter, Daniel Buck

% Marz 2023

www.konsortswi

d.de

Schallabock, J., Kreutzer, T.,
Hoffstatter, U., & Buck, D.
(2023). Mustervertrag
Datenaufnahme KonsortSWD,
Zenodo, CC BY 4.0,
https://doi.org/10.5281/zenod

Mustervertrag Datennutzung

0.10406480.

Mustervertrag
Datennutzung KonsortSWD:
Erlauterungen und rechtliche Fragen

Version 2.0.0., Stand: 19.07.2023

Das Dokument steht unter folgender Lizenz: CCO 1.0 Universell (CCO 1.0) Public Domain Dedication

Schallabock, J., Hoffstatter, U.,
Buck, D., & Linne, M. (2023).
Mustervertrag Datennutzung
KonsortSWD, Zenodo, CC BY 4.0,
https://doi.org/10.5281/zenodo.

10409864.
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https://doi.org/10.5281/zenodo.10409864

Foreign Trade Law and Dual Use of Data

= The publication of research data is also subject to foreign trade law.

= Not only the physical exchange of goods is a relevant process, but also the
pure (electronic or non-physical) exchange of data, information and
knowledge/know-how.

= These aspects must be taken into account when publishing data.

= |f you have any questions about foreign trade law, please ask your local
export control officer at your Max Planck Institute.

= |f this is not possible, please contact the team at the Administrative
Headquarters at aussenwirtschaft@mpg.de.

VI1.2.01 AuRenwirtschaftsrecht — Aufbau einer MPG-weiten Exportkontrolle,
https://ohb.mpg.de/Policies/MPG%20V11.201%20de%203.1/V11.2.01_Aufbau
%20einer%»20MPG-weiten%20Exportkontrolle_de.pdf. 120



https://max.mpg.de/Generalverwaltung/Abteilungen-der-GV/Recht-und-Strukturentwicklung/Pages/Foreign-trade-law.aspx
mailto:aussenwirtschaft@mpg.de
https://ohb.mpg.de/Policies/MPG%20VII.201%20de%203.1/VII.2.01_Aufbau%20einer%20MPG-weiten%20Exportkontrolle_de.pdf

Research Data Repositories

= Repositories for research data are specialised services for
the (free/restricted) publication of research data.

= They are designed for publishing research data, to ensure
the specified publication specifications and processes are
automatically adhered to (e.g. FAIR principles).

= Depending on the culture of the discipline and its usagef/ g &
different repositories may be appropriate. A

https://doi.org/10.5281/zen0do.3674561



https://doi.org/10.5281/zenodo.3674561

Recommendation for the Selection
of a Research Data Repository

~

1. Community Specific
 j.e. GenBank
\_ _J
f .
2. Institutional

 j.e. Edmond
_

(
3. Generic

* j.e. Zenodo
\_ J
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https://www.ncbi.nlm.nih.gov/genbank/
https://edmond.mpdl.mpg.de/
https://zenodo.org/

Find a (Open) Research Repository

= Registry of Research Data
Repositories (= re3data)

» https://www.re3data.org

= Best starting point for finding a
suitable place for data publication

re3data: Search by Subject, CC BY 4.0, https://www.re3data.org.
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https://www.re3data.org/
https://www.re3data.org/

F-Uji

= Web service to programmatically
assess FAIRness of published
research data sets

» https://www.f-uji.net

= |dentifier from research data
repository in F-Uji assessment:

= j.e. https://doi.org/10.5281/
zen0do.6483002

FAIR assessment

Anusuriya Devaraju, & Robert Huber. (2020). F-UJI - An Automated FAIR Data
Assessment Tool, MIT license, https://doi.org/10.5281/zenodo.4063720
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https://www.f-uji.net/
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Questions to You via Slido

Join via slido.com and enter 1174667

1. Do you know of a community-specific repository for your discipline?

2. Have you ever published research data in a community-specific
repository?



Data Journals

Examples:

= Generic:
= Scientific Data

= Engineering
= Journal of Chemical & Engineering Data

= Humanities
= Journal of Open Humanities Data
s Research Data Journal for the Humanities

and Social Sciences

= Life Sciences
= (Gigascience
= Biodiversity Data Journal
= QOpen Health Data

For more see https://www.forschungsdaten.org/
index.php/Data_Journals

Attig et ol. Journal of Open Paychology Dato DOI: 10.5334/opd B1

WAVE INTERVIEW-  DIRECT ASSESSMENTS  YEAR CHILD  PARTICI-  CHILDCARE suF
MODE OF CHILD AND (TARGET)  PATING ——————————— RELEASE
HOME LEARNING AGE FaMiLigs EDU-  INSTITU-  CHILD-
ENVIRONMENT (HLE) CATOR TION MINDER
MANAGER
1 capt Stndomivedondsemi- Ag-2017- Tmonths 3481 2015
stondoazed otsenaional  Mar 2013
measms (et HIF)
2 CATI, PAPT AprOct 16 monthns 2857 7 n 2015
2013
CAP okt Stndomibed ondsemi- Juy Dec  17months 1,510 2015
sample) stz osenalional 2013
oS (el HLE)
3 CAM, AR Serni-stonandized Apr 5 months 2609 449 110 06
obsorvational meosus 014
gne i)
4 AP PAPL Tobled-based ApNov  3yeors 2478 65 571 2017
competence fests s
5 AP PP Totler-bsed Api- Ayers 238 68 531 2018
competonce fosts 016
3 CAFLPAPL  TaDiod Dsed MarAK Yoo 2209 w1 51 2
competonce tosts 017
7 CAPLPAPL  Tablod-bosed g s Gyas 2116 546 Gk 200
competence tests 2ms
s AP, PR Tobled-basad Mar-Aug  Tyews 2070 2021
competence fests 2019 (mairiy
Qe 1)
a CAT] Bomote!! Oniine Tests Wl sep Byrs 168 2022
AP by 2070 (mamty
phone?, e 7)

Table 1 Overview of ol waves, used modes, target oge of the child, porticipating famiies and childcore institution

Notos: CAF] = Computer-gssisted persanal interview, CATI = Computer-assisted telephone intorview, PAPI = Paper-ond pencil
‘Questionnaire; SUF — Scientific use file; HLE - Home 1earming environment; Eacn year, baginning with wive 3, tnere wos ois o smol
CAT] ~feit for ol fomilies who did nol Lake port in the CAPL "Due Lo the Covid-19 pandermic, in wave 9 nearly oll interviews with Lhe
parenls were adrministered vio [elephions I1om e requior CAP]-interviewers Irom Dheir omes, “The competence Lests for e chidren
‘were odministered oniine with suppart of an interviewer by telephone. The field of the original CAPT started in March 2020 befare it
stapped due Lo the pandemic. The field was re-opened in June 2020 with telephone intaniews and the onfine testing.

Hence, across the waves, for 1,563 children of the SC1
information from earty child care personnel are available
{at least ane guestionnaire evailable from childminders,
educaters, or head of institution).

2.2 TIME OF DATA COLLECTION

The firs assessment wave slarled in Augusl 2012, Lhe so
far latest assessment included in this poper ook place in
2020 {assessments in the 501 are stil continued). Table 1
gives an overview of the duration of the field for each
wave.

For further information see study overiiew hitpsww.

2.4 SAMPLING, SAMPLE, AND DATA
COLLECTION
The targets of SC1 are the children. As already mentioned,
the first wave wos intended to take place when the
infanls were 6 to B months of age. As conlext persons,
one parenl (respondenl, in mosl cases the molher) as
well os child care personnel were inleriewsd

The somple was drawn via o regrster-bosed sample
of addresses avallable at the level of municipalities. A
two-stage disproportional stratified sampling strateqy
was used to allow for o representative somple of the
newborn population in Germany. Overcll, 85 German

neps-doto.de/Dato-Center/Data-and-Docu 3
Cohorl-Newhorms/Docurmentalion.

2.3 LOCATION OF DATA COLLECTION

Data was eollected at vorious sample points in Gemany
{seealso 2.6.). In most waves, data collection took place
in the househelds of the fomilies.

were a5 primary sampling
unils (Wiirbach el al, 2016). As o secondary slep,
oddresses out of these municipalities were drown
Oweroll, 8483 addresses from 90 sampling points in
84 municipalities were used. A detaled deseription of
the sampling strateqy can be found in Wirbach et al
(2016). Due to the fost developmental progress of infonts

Attig, M., Vogelbacher, M.
and Weinert, S., 2023.
Education from the crib
on: The potential of the
Newborn Cohort of the
German National
Educational Panel Study.
Journal of Open
Psychology Data, 11(1),
p.13.DOI:
https://doi.org/10.5334/j
opd.81, p. 4. CC BY 4.0.
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https://www.nature.com/sdata/
https://pubs.acs.org/journal/jceaax
https://openhumanitiesdata.metajnl.com/
http://www.gigasciencejournal.com/
http://biodiversitydatajournal.com/
http://openhealthdata.metajnl.com/
https://www.forschungsdaten.org/index.php/Data_Journals
https://doi.org/10.5334/jopd.81

Open Research Data

EU Directive 2019/1024: “Open
data as a concept is generally
understood to denote data in an
open format that can be freely
used, re-used and shared by
anyone for any purpose.”
(http://data.europa.eu/eli/dir/201
9/1024/0j)

“Knowledge is open if anyone is free
to access, use, modify, and share it —
subject, at most, to measures that
preserve provenance and openness.”

%

o
Open Definition
DEFINING OPEN IN OPEN DATA, OPEN CONTENT AND OPEN K|

Open Definition 2.1

words “must’, "must not”, “should’, and “may” in this document are to be interpreted as described in RFC211

Open Knowledge Foundation, https://opendefinition.org/od/2.1/en/, CC BY 4.0
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5 % Model for Open Data

by Tim Berners-Lee

% Data online

% % Data online available as
structured data

% % % Data online available in a non-
proprietary open format

* % % % Use identifiers to denote
things, so that people can point at
your data

% % % %% Link your data to other
data to provide context

https://5stardata.info

https://5stardata.info/en/ CCO.



https://5stardata.info/
https://5stardata.info/en/

Open Research Data Dashboards

Charité Dashboard on Responsible

Research (https://quest

French Open Science Monitor

(https://frenchopensciencemonitor.

-
=
Open Science Research data [beta]
r o p Resaarch data i & primary materialfor knowledge. France has decided to ncluds this essentil object of resaarch n two national poicies, the National Plan for Open Scienc and the Roadmap for Data, Algorifims and Source Code. Qur amton is to ensure
[ Show absolute numbers Double-click or select rectangular area inside any panel to zoom in
that the data produced by French public research is progressively struciured in acCordance withthe FAIR principles.(findable, accessible, ineroperabl, reusable), preserved and, wihen possile, opened
Managing, preserving, opening and sharing data are all actions that favour the progress of research. They enable the pooling of fforts to produce and colect data witin the research communty, and to Consoidate and muliply the results of heir use.
Open Access G Any Open Data a Any Open Code The obigation to open up public research data is laid down in the 2016 Law for a Digital Republic. I i limited by the legitimate exceptions set out in the law, for example with regard to , industrial and I secrets, or

o)
72%
of publications were open access in 2021

100%

o @
g &
2 B
OEEm

Open Access
&
S
=

20%

0%
Qo‘vs 0y, "% Qo(g "99,, (’o‘,‘,

Year

Bronze
Hybrid
Green
Gold

O,
8 %
of publications mentioned sharing of data in 2021

Repository
= disciplinary and general

B general-purpose
O disciplinary - restricted
O disciplinary

0%-=516 2017 2018 2018 2020 2021

Year

164

publications mentioned sharing of code in 2021

50%
ather repository
or website

40% O GitHub

30%

20%

Publications

10%

0% oTs 201, 2018 2015 2020 2021

Year

content protected by copyright.

Unlike publications, there arc no large reference databases of data produced by researchers. Although there ars repositories that alow researchers to share data, sometimes on a massive scale, these repositories do not refiect the: full thematic diversity and
mukiplicity of data underlying the Scientific resuts of French research. In order to elaborate credible indicators on the data shared for this first edtion, the Open Science Monitor has chosen to fely on the research lierature produced by researchers and to
mobilse artificial inteligence techniques to extract information from k.

As not all research approaches produce or use data, we only include in the corpus of publications studied those that expilcitly mention data sets. We distinguish between cases that mention the use and/or production of data

The Open Science Monitor uses an approach via the fulltext of French publications to detect the data used and/or produced. This analysis mobizes the open source software GROBID @ and Datastetgy

Version [bdta]
i in France: the sharing of their data
2%
20%
- 18%
16%
Tax
: o 4%
£ s
T oax
= ox
23 s s 2o 2020 2an
stcaton esr
Comment
This graph shows, by publication year, the proportion of publications for which a mention of data , among the pt production. This de -hieved through an automatic analysis of the full

textby the Datastet tool.

OPEN LICENCE 2.0/LICENCE OUVERTE 2.0 https://github.com/etalab/
licence-ouverte/blob/master/open-licence.md
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Re-Use of Research Data

= The re-use of research data is a common, legitimate practice.
There are rules for it.

= |f in doubt, discuss the (subsequent) use of data with
your supervisor.

= A licence for data can easily ensure legally compliant
subsequent use.

= In the spirit of good scientific practice, you are obliged to

cite your sources correctly; also re-used data. @
»

https://doi.org/10.5281/zenodo.5608845



https://doi.org/10.5281/zenodo.5608845

Questions to You via Slido

Join via slido.com and enter 1174667

1. Have you already published research data?
2. Have you re-used research data for your projects?



30 minutes Coffee break



Electronic Laboratory
Notebooks

= Concept and use
= Selection
= Concrete examples



Aspects of a Laboratory Notebooks

= Permanent records of research ideas, concepts, iy v g o
< / Ny N aitp am ann .

data and observations B RERS o

3 ) ,
W D T00 | YT ¢

= A laboratory notebook is a legal record (i.e. i i i o s Mo

. . ‘ 3 Aura Gk oo Ve G <A
evidence at applying for a patent) f’“i‘“w,;: AR s o
PR ¢ /%, S MWW “/“’"’“/J’W

iz T Hed "47 Avrhaiy frtrenaa, o 4 /4«4/»-4,

= Protection of your intellectual property rights bl gy dom it

= But only, if the laboratory notebook is used correctly

Laboratory notebook from Hans Stocker,

Mende, Michael (2021): Notebook Origins - why document? Talk presented at Digital Eaiser V\llqilqzlgz)lr;s'lc.itu;(; fgr Medicr:]a.IA hi
Workshop "Living with Electronic Laboratory Notebooks", Munich, 21st September ?Sﬁa:\; y Pl ! I?SIO Y %py?g t-Archive
2021, hitp://hdl.handle.net/21.11116/0000-0009-3F16-9. of the Max Planck Society, Berlin.
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Usage of a Laboratory Notebooks

= Never remove pages

= Do not write outside the document
= Never use non-permanent pen/ink
= Use sequentially numbered pages
= Cross out blank spaces

= Do not start a new page until the
previous one is full

= Never remove entries (errors must still
be visible)

Mende, Michael (2021): Notebook Origins - why document? Talk presented at
Digital Workshop "Living with Electronic Laboratory Notebooks", Munich, 215t
September 2021, http://hdl.handle.net/21.11116/0000-0009-3F16-9.

Blanade Wu&f;r MNW%—L\#_ .“Li’,;‘r bed
Wdelplung b i Unl mm\w%wmt ﬂo'w» {9 / P Clobt "‘é‘;’“tu' %
E ey rf(f*}z"" Uodadt el Polg | s for (1940 wwl,m P
NAA (kg W0 Uu vt R Yucde (10%) § (0¥ ["i"{,‘f.; . T, Y L
A‘{hﬁ J‘}h 'S'b“.\} *fé“ §0 )w/vt PAa | ?\Jvcbwﬂ\)\ —.& 03.6.4%- ¥
5 ¢ D) 7”- M U e War
A3 “)4 (00 win, # {5 10 Yhen 3%002 47

1

2 u prdien fale '“‘

e oa, § b Tl W e & Aot 50 00T fu
0‘4500 N n:r.- Tl kv Glbboly,, (el (0%"“”;& Novd ~ 5, §oooe

LW LA e At \G‘U,V g \)/ O/M ILK;.ﬂ/mn
b _W\g_x.u ,gz 1 4g/
ek ek “»mw iﬁtwﬁw W“j l’r“*t‘“ 100 8500 a/oo fom/“

;lww\HW%{ w Ul G ¢ {. " W
) < Aot To
o WE il Wi ol | SR Speong,

w1y A A5 W G oo
% {00 j‘(d Wby 2w Awty T (fn)g \.-1\‘»,')((, ‘:« w G F‘ ig1s oA Swan @ u}. (ST
P\ ey Yo el Gida tha ' RN ; '1V-l o 4'\4 ‘k\ ‘lﬂ wip Ty

{ R L Udedroilal \ (i

Ao My ¥ 4’”1“ T

Wl ez e Wnded bt WY‘ “{ ‘fb 3& :j 0%
B 499 Lo 1§40 13

iw";, H o g5 00 of. 5%
P 4 ‘

'\y(-dd nbmm echtd, LN o d GOYRIALY Uk Gomqt

™ u."vi-“?"‘r
Jepn uﬂk A\ Coaming - 14 “3

.,...». ‘t‘“‘“‘ Rl i XA?, O Uk v Wl & Addee

uW‘ (,(3

Laboratory notebook from Magdalena Wiedemann, Kaiser Wilhelm
Institute for Chemistry, folio 13, Copyright: Archive of the Max
Planck Society, Berlin.
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From Analogue to Digital

» Normally no delete-functioninan = Analog lab notebook is supposedly
ELN available more error-tolerant, with an ELN

. errors are quickly noticed (because

real user not possible)
= Only one account per user
= ELN continues to be a legal

document

" Makes sense if the whole team Bake a Cake with ELNs: Teaching
works with the same medium and tutorial by Heike B6hm in 2021
system https://hdl.handle.net/21.11116/0000-

0009-2D85-F



https://hdl.handle.net/21.11116/0000-0009-2D85-F

Lists of ELN Software Systems

= ELN Finder (https://eln-finder.ulb.tu-
darmstadt.de)

= Harvard Medical School
(https://datamanagement.hms.harvard.ed
u/analyze/electronic-lab-notebooks)

= University of Cambridge
(https://www.data.cam.ac.uk/data-
management-quide/electronic-research-
notebooks/electronic-research-notebook-

prod UCtS) Schablone zum Zeichnen chemischer Geratschaften, https://commons.wikimedia.org
/wiki/File:Schablone_Logarex_25525-S, Chemie_lll.jpg, CCO.
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Selection of an ELN: Example MPI-CEC

= Selection process for an MPI-CEC-wide ELN
= Pre-selection of ten ELN systems

= Three ELN systems for testing in the departments
= eLabJdournal, eLabFTW, Labstep

Greiner & Vaid (2021): Challenges in choosing a full-featured ELN/LIMS
for a multi-disciplinary research organization. Talk presented at Digital
Workshop "Living with Electronic Laboratory Notebooks", Munich, 20t
September 2021, https://hdl.handle.net/21.11116/0000-0009-3EE9-C. https://doi.orq/10.5281/zenodo.3674561
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Example: JoplinApp

= Website: https://joplinapp.org

= Demo Video:
https://www.youtube.com/watch?
v=VAAAG6UNPXxec

= Software Type: Open Source

= Offline functions with Nextcloud,
WebDAYV etc.

= E2EE encryption

@ Joplin ~

File Edit View Note Tools Help

t [ New note
1. Weleome o Jopiin! 7
2. Imgorting and exportiny

a. Synetvonising yous s

Joplin

B newtoso @ Newnotebook [ Code View [0 Layout

Q
1. Welcome to Joplin!

< O [ W dwrnce jopin

B I @ P & =8B H -

# Welcose to Joplin!

Joplin is a free, open source note taking and to-do applic:

which helps you write and organise
searchable, can be copied, tagged
your oun text editor. The notes are in [Ma
n is available as a **R desktop**, ** U m

The notes in this notebook give an overview of what Joplin can do and how 1o u
three applications share roughly the sane functionalities; any differences wil

it. In general, the
be clearly indicated

+[1(:£500600ea81d42978deabd4a2e670412)

#2 Joplin is o

ded Lnto three parts

Joplin has three main columns:

as well as the synchronis:
s in the

up lanquage with plain text formatting syntax. Joplin supports a

Harkdown is a Lightweight
¥a tax] (https://joplinapp.org/markdown/) with a few variations and additions

[Github-flavou

In general, while Markdown is

a markup language, 1t is meant to be human readable, even without being
rendered. This is a simple exasple (you can see how it looks in the viewer panel)

# Heading

## Sub-heading

eparated by a blank line. Text attributes _italic_, **bold** and 'monospace’ are

n create bullet lists

Or numbered Lists:

1. wash

Welcome to Joplin! []

Jopiin is a free, open source note taking and to-do application, which helps you write and organise your notes, and
synchronise them between your devices. The notes are searchable, can be copied, tagged and modified either from the
applications directly or from your own text editor. The notes are in Ma Joplin is available as a R desktop,

@ mobile and W terminal application.

The notes in this notebook give an overview of what Jopiin can do and how to use it. In general, the three applications
share roughly the same functionalities; any differences will be clearly indicated.

Joplin is divided into three parts

Joplin has three main columns:
« Sidebar contains the list of your notebooks and tags, as well as the synchronisation status.

+ Note List contains the current list of notes - either the notes in the currently selected notebook, the notes in the
currently selected tag or search results,

Screenshot of Joplin 1.0.218 on GNOME Desktop Environment on Fedora Linux 32, by Tonica,
2020-06-08, https://en.wikipedia.org/wiki/File:Joplin-1.0.218-on-fedora-32-20200608.png,
Public domain.

Ampuero Ruiz (2021): Can 'electronic library notebooks' (ELN) become the
new field diary?. Talk presented at Digital Workshop "Living with Electronic
Laboratory Notebooks", Munich, 20t September,
https://hdl.handle.net/21.11116/0000-0009-3F06-B.
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Example: eLabFTW

= Website: https://www.elabftw.net .

» Demo: https://demo.elabftw.net >/ eLabFTW
= Software Type: Open Source

= Some LIMS possibilities

Logo eLabFTW, CC BY-SA 4.0.

See more: Niels Cautaerts. (2021): Using
eLabFTW for materials science. FOSDEM?21,
https://doi.org/10.5281/zenodo.4707352, Max-
Planck-Institut fiir Eisenforschung.
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Example: Chemotion

= Website: https://chemotion.net —r e == -

" Demo: —
https://demo.chemotion.ibcs.kit.ed = @
u/home

= Software Type: Open Source
= Developed at KIT
= Specialised in chemical research

- leely COmmunity e.g. NFD|4Chem Copyright © 2024 Chemotion - KIT, https://chemotion.net/docs/eln/ui/first_steps.
= Extensive “ecosystem”

141


https://chemotion.net/
https://demo.chemotion.ibcs.kit.edu/home
https://chemotion.net/docs/eln/ui/first_steps

Example: OpenBIS

= Website: https://openbis.ch

» Demo: https://openbis-eln-
lims.ethz.ch/openbis/webapp/eln-
lims/

= Software-Type: Open Source
» Development: Mainly at ETH Zurich
= ELN + LIMS

FAIRDOM-SEEK

= Web-based resource for sharing
heterogeneous scientific research
datasets

= FAIRDOM-SEEK and OpenBIS can
be combined well — a “seamless’
data flow

= Example at the Max Planck
Institute for Evolutionary Biology:

= see slides from ELN workshop 2021
Ullrich and Fortmann-Grote

)
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Example: Labfolder

= Website: htips://labfolder.com

= MPG-wide license through the
MPDL

= MPDL instance or local instance
possible

= https://labfolder.mpdl.mpg.de
= Software type: Proprietary
= Labregister as LIMS included

143


https://labfolder.com/
https://labfolder.mpdl.mpg.de/

Questions to You via Slido

Join via slido.com and enter 1174667

1. Do you use an ELN in your working group?
2. Which ELN exactly do you use?

3. Isthere a LIMS (Laboratory Inventory Management System) in use as
well?



New Horizons

= Research software
= (Open Science



Understanding Research Software

= |[n-house developed research software
= Software applications for research

= |[nfrastructure software/services

In discussion: Is it really helpful to
distinguish between research software and
“non-research software” (i.e. MS Word etc.)?

MAKE SURE YouR CODFE IS

NICE AV READABLE .o b

The Turing Way Community, & Scriberia. (2022). lllustrations from
The Turing Way: Shared under CC-BY 4.0 for reuse. Zenodo.
https://doi.org/10.5281/zenodo0.6821117.
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Researchers Writing Research Software

Observations:

= Usually not thoroughly trained but
autodidactic developers

= Functionality over documentation over
sustainability

= After the first publication, nothing happens
for a long time, and then maybe data
publication and software publication

= Research software is often handed over
from one PhD student to the next

. Ceriloeria”

The Turing Way Community, & Scriberia. (2022). lllustrations from
The Turing Way: Shared under CC-BY 4.0 for reuse. Zenodo.
https://doi.org/10.5281/zen0d0.6821117.
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Questions to You via Slido

Join via slido.com and enter 1174667

1. Are you programming software?
2. Have you attended a code training course?



Reproducibility and Accessibility

= Software is often needed to reproduce
research results

= |t should be accessible according to good
scientific practice

= |nternal policies, funders, journals require
or recommend the publication of software

= Software programmed by researchers
themselves is made publicly available along with
the source code.”
Guideline 13: Providing public access to
research results in the code of condauct of the
DFG

The Turing Way Community, & Scriberia. (2022). lllustrations from The Turing Way:
Shared under CC-BY 4.0 for reuse. Zenodo. https://doi.org/10.5281/zenodo0.6821117.
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Re-Usability of Research Software

Conscious handling is increasing the
likeliness of re-use:

= |ncreased probability of publication
Explicit licensing
Clear code structure and reflected use of
third-party libraries

A targeted approach to archiving

COb@ WATH
FUTVRE VSE

The Turing Way Community, & Scriberia. (2022). lllustrations from The Turing Way:
Shared under CC-BY 4.0 for reuse. Zenodo. https://doi.org/10.5281/zenodo0.6821117.
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Recognition of Research Software

= Disciplinary credits for software
publication

= Credits/funding by funders

» |Institution-wide credits for
development

= Policies needed

= Normative framework for software
publication

= Endorsement of software publication

More credits
for the software
creators!

The Turing Way Community, & Scriberia. (2022). lllustrations from The Turing Way:
Shared under CC-BY 4.0 for reuse. Zenodo. https://doi.org/10.5281/zenodo.6821117.
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Examples for Software Policies

sefwars poly CODE @ MPH

software Licansing and Copyrghe Pl TU Delft Guidelines on
for Research Software CODE @ MPI-M Research Software
1. Preamble

. . . .
The Max Planck society is determined to promote Open Access to research data, and Open LlcenSl'ngl RegIStIatlon and
Science | Berliner Erkldrung?). . 1. .
MPI for Meteorclogy in Hamburg (MPLM) has developed, partly on its own, partly in Commercialisation
collaboration with partners, various Research Software, for example the ICON Medel Code?, the
Climate Data Operators cdos’, and others.

MPI-M believes that for the benefit of science such Research Software should be released as
Open-Source Software.

2. Rules

This policy treats the issues of copyright and licensing. It is applicable and restricted to Research
Software Source Code developed at MPI-M (CODE). CODE must either be copyright of MPI-M
alane i.e. new code for, or code developed earlier at MPI-M under the copyright of the institute)
or code contributed by third parties to MPI-M code which has been licensed to MPI-M under a
permissive license like MIT/X11, (2- or 3-Clause) BSD or Apache 2.0 under the Contributor License
Agreement (CLA%) arwhere unlimited copyrights have been transferred to MPI-M by other means
under similar conditions.

a, Contributor License Agreement (CLA)

Every developer of CODE at MPI-M, being an employee or in any other connection to MPI-M

(freelancer, guest, post-dac, scholarship etc.) (CONTRIBUTOR) must sign a CLA to be allowed to Re | n h a rd Bu d | Ch un d

contribute to an MPI-M project in the field of Research Software development. To clarify: MPI-
M can agree upon co-operations with ather institutions where this palicy is not applicable. M aXi mi | i an FU n k
b. License

CODE shall be licensed under the BSD-3-Clause License®, also see attachment. For any other open Software Licensing and
source license, you must consult with the MPI-M person responsible for licenses®. Copyrig ht POIICy for
easfoenacasmog v o Research Software CODE
B———— @ MPI-M, v3.8.2 vom 4.
o e 35 70 e e 350 e Juli 2022,

e e e C2CTSIIE 167 SGIERE T pernrslos, of 1he 1ead of the WP sdmiatn. malio https://hdl.handle.net/21.
11116/0000-000C-80B1-A

,CCBY 4.0.

Bazuine et al. (2021): TU Delft
Guidelines on Research
Software: Licensing,
Registration and
Commercialization, CC BY 4.0,
https://doi.org/10.5281/zenod
0.4629635.

uthors: Remhard Budich, MPY-M; Maimilian Fusk, MPS 147 Wersian: V38 2, Date: 2003-07-04; License: CERYAL
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German Aerospace Center (DLR)

= Support for developed software in terms
of good software development and
documentation practices

= Focus of the recommendations is on
knowledge preservation and the
promotion of sustainable software b i

development in research Guidelines

Version: 1.00

= Categorization according to application
classes 0 to 3, depending on the scope
and use of the software Schlauch, Meinel & Haupt

(2018): DLR Software

Engineering Guidelines

‘#’ (1.0.0), CC BY 4.0,

https://doi.org/10.5281/zeno

do.1344612.
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Use of Software Repositories

= Differing publication patterns between
software and data

= Qur observation: software that is
mentioned in a publication is often
directly linked to GitHub, GitLab, ...

,In 2021, one out of five publications in the
arXiv corpus included a URI to GitHub" (p. 1)

DL] 9 Aug

208.04895v1 [cs

arXiv:2

The Rise of GitHub in Scholarly Publications*

g - GitHub - arXiv - Digital Preservation -

Emily Escamilla, Martin Klein,
Talya Cooper, Vicky Rampin,
Michele C. Weigle, Michael L.
Nelson: The Rise of GitHub in
Scholarly Publications, 2022,
https://doi.org/10.48550/arXiv.

2208.04895, CC BY-NC-SA 4.0.

154


https://doi.org/10.48550/arXiv.2208.04895

Why Should | Write a Software
Management Plan?

= For myself!

= Together with IT/Scientific Computing Unit/... to better design a software project
= For funding applications

= Forinternal planning

= For sustainability and a possible publication/archiving (good scientific practice)
= Quality assurance



Publish Software

Checks before publication:
= Legal considerations (e.g. integration of external library with restrictive license, dual use ...)
= Commitment of the supervisor(s)

Software repository, i.e. https://github.com, https://gitlab.mpcdf.mpg.de,
https://gitlab.gwdqg.de, ...
Data repository, i.e. Edmond or Zenodo

= manual publication
=  Automated from GitHub as push with GitHub Action towards repository

Journal, i.e. Journal of Open Source Software (JOSS)

https://research-software-directory.org

Search repositories via re3data

https://doi.org/10.5281/zen0do0.3674561
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Archiving Software

1. Decision on Archival Value:

= Yes orno?

= |ntention of archiving

= Resources and responsibilities
= Duration (10 years or more?)

2. Essential Elements:

= Description (e.g. documentation or
detailed readme)

= (machine-readable) metadata (e.g. .cff
file) on authors, affiliation, date, etc.

= License

3. Decision Conservation Status:
= Bitstream-only preservation
= Preservation of functionality
= Continuous development

4. Decision on Archiving Location:

= Atthe own institute in a computer center

= In a subject repository

= Archiving of public software via Software
Heritage



https://www.softwareheritage.org/save-and-reference-research-software/

Research Data and Al

= Al use still new in the area of research Di?(COVkaieS in old data sets using neural
networks

data

» There are many possible applications
for Al in research data...
= Collect
» Prepare
= Search and find
= Analyse

= .and vice cersa: be aware of what
and where your research data is
passed on to (external) Al providers

SUCh as O penAI Map of the particularly metal-poor giant stars that could be identified thanks to the
Gaia-DR3 dataset, image: H.-W. Rix / MPIA,
https://www.mpia.de/aktuelles/wissenschaft/2022-19-ancient-heart.
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Open Science

= Better access to and participation
in scientific research and its
results and methods

= Enable fairer access to science
worldwide and thus also better
contributions to solving global
problems

= Improve efficiency, transparency
and comprehensibility within
science

Open
Educational
Resources

Open
Evaluation

Citizen
Science

Notebook

Crowd-
Funding

Open
Innovation

UNESCO, https://www.unesco.de/wissen/
wissenschaft/open-science, CC BY 4.0. 159
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Hypothesis: Open Science is a Reaction

Reaction to high
publication
costs

Duration of the
publication
process and lack
of transparency

Digitisation and
interaction with
non-scientists

Reproducibility
and possibility of
digitisation

High costs for
educational
materials

Open
Access

Open Peer
Review

Citizen
Science

Open Data

Open
Education
Resources

Lack of space
for a detailed
discussion of
the methods

No cross-linking
of data

Crisis of
reproducibility

Non-scientific
experiences;
reuse options

Open
Methodolo
gy

Linked
Open Data

Pre-
Registratio
n

Open
Source



UNESCO Recommendation on Open Science

= Adopted in November 2021

= https://www.unesco.org/en/open-science

= |ncreases scientific collaborations and
sharing of information for the benefits of
science and society

= Makes multilingual scientific knowledge
openly available, accessible and reusable
for everyone

= Opens the processes of scientific
knowledge creation, evaluation and
communication to societal actors beyond
the traditional scientific community

unesco |

w«t
oY @ 0%
@ OPEN ‘ 9
== SCIENCE & ~d
)
® o
&
+

UNESCO Recommendation
on Open Science

UNESCO,
https://unesdoc.unesco.org
/ark:/48223/pf0000379949.
locale=en, CC BY-SA 3.0.
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G6 Statement on Open Science

,We share a common commitment to the
principle of making research data “as open
as possible and as closed as necessary”.”

= Co-signed among others by the Max
Planck Society in 2021

= Commitment to FAIR and open data

C=- CsIC
Ricerche
HELMHOLTZ 'ﬁ#‘;} MAX PLANCK

G6 statement on Open Science

Brussels, December 2021

EXCELLENT RESEARCH MEEDS OPEN SCIENCE

The growing momentum for Open Science is in line with our mission to foster research excellence and to
accelerats the advancement of science. Dpen Science peinciples and approaches were developed from within the
scientific community itself, out of genuine self-interest and to further develop key scientific principles - the
transparency of research practises, reproducibility of results, and the sharing of knowledge. By opening ug

publications, data, processes, codes, methods and protocols, it also offers new ways for scie
as Research Performing Organizations [RPO)

ific practices. 66,

e committed to excellence in research and Open Science is

tely a good approach to foster excellent research

ed effort to

stitutions actively suppert the transition te Open Seience. This transition requires a cone

reform cultural and technological practices. GB institutions intend to contribute to this transition by jointly

essing the following priorities:

'OPEN ACCESS PUBLICATIONS
Open Access to scientific publications is @ cornerstone in the broader field of Open Science. We are commi
ace

dio
10

fing the transition to Open Arcess as the default mode of academic publishing. Open Ace

publications impraves the pace, efficiency and efficacy of research, and strangthens the authors’ wisibility, and

thus the potential impact of their work

Reaching 100% of Open Access is 3 main goal for all of eur institutions but researchers cannot freely share and
build on the rasults they publish if publishers hold copyrights of their articles and monographs. Therefore, wa are
eommitted ta support our researchers 1o retain sufficient rights to publish their scholarly articles and monographs

openly and we encourage them to publish their results (i.e. final version andfor manuscript] under an open
icense, preferably the Cr

ve: Commons Attribution License CC BY

FAIR DATA
‘We share a common commitment to the principle of making research data “as open as possible and as closed as
necessary”, A bala

efficient sci

and flexible approach to data sharing is essential for a
nnovation ecosystem, fostering collaboration, knowledge transfer and preserving scientific freedom.

ce, research and

Qur institutiens are committed to the sharing of data as guided by the FAIR principles (Findable, Accessible,
Interoperable, Reusable). Applying FAIR eriteria will guarantee discovery, access and reuse of research outputs by
humans and machines. Berause the cost of not having FAIR data for research is high, st adherence to FAIR
principles to ensure sustainablity of research data and software as well as data preservation are major challenges.

G6 statement on Open
Science, 2021,
https://www.cnrs.fr/sites/d

efault/files/download-

file/G6%20statement%200n

%200pen%20Science.pdf
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Open Science within Max Planck

- Jen Science @ Max Planck Society!

Open Science Group within PhDnet

Open Science Ambassadors

Open Science in Practice by MPDL
» Open Science Days

Local initiatives at MPIs
= CBS Open Science
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Max Planck Open Science Ambassadors

Start W hy Open Science? Ambassadors  Resources Contact Q

OPEN SCIENCE

AMBASSADORS

MAX PLANCK SOCIETY

[/ N\ N ] N —
=
@
. OSAP ; ’%
2 2023
Why Open Science? 2023 meeting About the Resources

ambassadors
https://osambassadors.mpdl.mpg.de 164
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If you still haven't had
enough...
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https://carpentries.org, CC BY 4.0

Carpentries

Software Carpentry Data Carpentry
= https://software-carpentry.org = https://datacarpentry.org
= Teaching basic knowledge for research = Data skills in a scientific context
software = Example: "Data Analysis and Visualization
= Participate: https://software- with Python for Social Scientists”
carpentry.org/workshops/ https://datacarpentry.org/python-
socialsci/

= Request workshop: https://software-
carpentry.org/workshops/request/
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Your final questions?

https://doi.org/10.5281/zen0do0.3674561



https://doi.org/10.5281/zenodo.3674561

Feedback

= Here directly and/or
= via slido.com and enter 1174667



