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An MRI study

Which version of
the SPM software
was used?

Which registration
algorithm?

How was the brain
mask computed?
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Towards reproducible research

Computational reproducibility
Ability to reproduce exactly the same results using the
same data and same code.

Replicability
Ability to reach the same scientific findings using
similar data and a similar method.
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- Open code

Open source e \With an open source licence and
Iransparency publicly accessible.

. OPEN SCIENCE

: SOURCE CODE ho
open up
softwar:
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v
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1f you would ike to share your software and allow others to use it, you must
organise how it is accessed both legally and technically. You also need to think
i in the long ter i iviti

related to it and/or

Choosing one or more licenses
Choosing the license is an important step in the open access process, and one
significant f ' luti

The first step is to identify who holds the economic rights on the software: i the

authors are not the rights holders, it is not up to them to choose the license.

The person, group or entity responsible for this choice can adopt a completely

open approach and use a free software license. The VEtalab department of
provi st of I for ions of French

public authorities. In other cases, you may wish to refer to the lists compiled by

the it ion. In ituati

itis possible to use more restrictive licenses that anly allow the code to be
consulted o imit use by third parties. For instance, usage can be limited to.an
academic context for scientific reproducibility only.
If the software uses pre-existing camponents, you must ensure;
« that the license chosen s legally compatible with those of the different
pre-existing components:
*that i

the

: Ouvrir
2022 O() lascience!

. https://www.ouvrirlascience.fr/source-code-and-software/
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Archived e Archived for long-term preservation
Sustainability (e.g. using Software Heritage, Zenodo)
<7/>:v:<\7> Software Heritage m
N
<7/§$§ Mission - Archive - Commun ity - Grants Supportus - About - News httDS //Zenodo_orgl

NTAT
L . Q

Software is the key

to access information and
a fundamental part of
human heritage

We are building the universal software archive

https://www.softwareheritage.org/
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Open code

Using coding best
practices
Reutilisability

CITATION

README

LICENSE

requirements.txt

data

—— birds_count_table.csv
doc

—- notebook.md

—— manuscript.md

—-- changelog. txt

results

—— summarized_results.csv
src

—-— sightings_analysis.py
-— runall.py

[Wilson et. al, PlosCompBio 2017]

Following software development best

practices

o Versioning: using a forge (Github,
gitlab, etc)).

o Listing dependencies.

o README, file tree template, etc.

Project/Paper Title

Table of contents

How to cite?

Contents overview
ise what's in this repository>

Reproducing figures and tables

Table 1

Fig. 1

Fig. 2

Reproducing full analysis

<Instructions on how to (1) obtain raw data; (2) process it to create summary/derived data i the results >

Example of README template


https://www.ouvrirlascience.fr/forges-de-lesr-definition-usages-limitations-rencontrees-et-analyse-des-besoins/
https://www.ouvrirlascience.fr/forges-de-lesr-definition-usages-limitations-rencontrees-et-analyse-des-besoins/
https://github.com/Inria-Empenn/paper-code-template/blob/master/README.md

How-to open your code |

Open source
Transparency

Archived
Sustainability

Using coding best
practices
Reutilisability

with an open source licence and
publicly accessible.

in an archive for long-term
preservation (e.g. using Software
Heritage, Zenodo)

following software coding best
practices

o Versioning using a forge (Github,

GitLab, etc)
o Listing dependencies
o README, file tree template, etc.

N
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Are my results (computationally)
reproducible now? Well...

Beyond source code,
environnements (OS, libraries, etc)
can also have an impact..

— docker. Guix, Nix

Computational reproducibility in 10
years is still an open question..

Perkel, Jeffrey M. "Challenge to scientists: does your
ten-year-old code still run?." Nature 584.7822 (2020): 656-659.
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Reusability
Ability to reuse some research artefacts for new
purposes
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Open source

e (Choose an open source
license

e Make code available for
download

e Use an archive for
sustainability
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Open development

Accept external contributions
(e.g. Github PR)

Be transparent in terms of
development choices (e g.
Issues, project board)
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Open source

e (Choose an open source
license

e Make code available for
download

e Use an archive for
sustainability

Who can
contribute?

Open development

Accept external contributions
(e.g. Github PR)

Be transparent in terms of
development choices (e g.
Issues, project board)
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Who can decide
for future
directions”?

Open governance

Transparency in how
decision are made
Possibility to join the
leadership of the project
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“ Towards a more collaborative
- science

Beyond technical solutions, open science brings a new
culture

e Sharing resources towards the scientific community
e Reusing existing resources (code, data etc.) generated
by others

toward a more collaborative research.

Image credits: Community by Vkw.studiogood, Commons Wikimedia
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“ Towards a more collaborative
- science

Beyond technical solutions, open science brings a new
culture

e Sharing resources towards the scientific community
e Reusing existing resources (code, data etc.) generated
by others

toward a more collaborative research.

( )
Open science awards for

<~ open software / open data /
open PhD thesis

https://www.ouvrirlascience.fr/category/openscience-prices/
\§ J

Image credits: Community by Vkw.studiogood, Commons Wikimedia
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