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Qui sommes-nous ?




Vos instructeurs

Marie ConnollygUlez\Y

P

Lars Vilhuberf@egalclIRUIel\T6S14Y;




Marie Connolly

Professeure titulaire, Sciences
économiques, Ecole des sciences de la
gestion (ESG), UQAM. Sa recherche
porte sur divers sujets en economie du
travail, tels que la mobilité
intergénérationnelle des revenus, la
formation du capital humain, I'eécart
entre les sexes et |la famille, la
participation des femmes au marché
du travail et I'evaluation des politiques
publiques. Elle est |a “Data Editor” de la
Revue canadienne d'économique.

Groupe de recherche sur le

ESG UQAM



Lars Vilhuber

American Economic Review

(' The American Economic Review is a
(4 general-interest economics journal.
Established in 1911, the AER is among

Wz&% the nation's oldest and most respected

scholarly journals in economics.

Journal of Economic Literature

‘ The Journal of Economic Literature
(( (JEL), first published in 1969, is

— designed to help economists keep
abreast of and synthesize the vast flow
Uk 2

of literature.

American Economic Journal: Applied
Economics

American Economic Journal: Applied
Economics publishes papers covering a
range of topics in applied economics,
witha on empirical

micro

American Economic Journal:
Macroeconomics

American Economic Journal:
Macroeconomics focuses on studies of
aggregate fluctuations and growth
and the role of policy in that context.

Revues

American Economic Review: Insights

‘ AER: Insights is designed to be a top-
¢ tier, general-interest economics
—

journal publishing papers of the same
W'%\\ quality and importance as those in the
AER, but devoted to publishing papers
with important insights that can be conveyed
succinctly.

Journal of Economic Perspectives

The Journal of Economic Perspectives
(JEP) fills the gap between the general

interest press and academic economics

=
journals.
mf.x ! s

American Economic Journal: Economic
Policy

American Economic Journal: Economic
Policy publish pers covering a
range of topics, the common theme
being the role of economic policy in

economic outcomes.

American Economic Journal:
Microeconomics

(' American Economic Journal:
/ Ai publishes papers

industrial organization; and the

—
— . R
4 sing on microeconomic theo
~
W‘i

microeconomic aspects of
international trade, political economy, and finance.

Directeur executif du Labor Dynamics
Institute et chercheur associeé principal
au Département d'économie de Cornell
University, et Data Editor de 'American
Economic Association.


http://www.ilr.cornell.edu/ldi
http://www.ilr.cornell.edu/ldi
http://economics.cornell.edu/
http://www.cornell.edu/
http://www.cornell.edu/
https://www.aeaweb.org/
https://www.aeaweb.org/

Editeur de données de I’AEA
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Itis the policy of the American Economic Association to publish papers only if the data and code used in the
analysis are clearly and precisely documented and access to the data and code is nonexclusive to the authors.

/7
; Authors of accepted papers that contain empirical work, simulations, or experimental work must provide, prior to
° 3 Fe acceptance, information about the data, programs, and other details of the computations sufficient to permit

replication, as well as information about access to data and programs.

The Editor should be notified at the time of if ss e data d in a paper is ricted or limited or if, for
some other on, the requiremen

If data or programs cannot be published in an openly accessible trusted data repository, authors must commit to
P g data and code for a period of no le a following pul on of the manuscript and t

reasonable assistance to requests for clarification and replication.




Quelques points
pratiques



Langues

e Toutes les diapositives sont en
e Lalangue principale est le

° A
e A

qguestions can be in [
answers will be in the [{IF (Il F-L-H 3, (L¢|, Or in French



Code de conduite

e voir Code de conduite complet du LDI Replication Lab, Association canadienne
d'’economique (en francais)

Nous nous engageons a offrir un environnement accueillant et de soutien
pour toutes les personnes, indépendamment de leur origine ou de leur
identite. En participant a cette équipe, les participants acceptent de
respecter le Code de conduite du LDI ReplicationLab et d'accepter les
procedures de resolution de tout incident lie au Code de conduite. Toute
forme de comportement visant a exclure, intimider ou causer de l'inconfort
constitue une violation du Code de conduite. Afin de favoriser un
environnement d'apprentissage positif et professionnel, nous
encourageons les types de comportements suivants sur toutes les
plateformes et lors de tous les evénements :



https://github.com/labordynamicsinstitute/replicability-training/blob/master/LDI-Replication-Lab-Code-of-Conduct.md
https://www.economics.ca/code-of-conduct
https://www.economics.ca/code-of-conduct
https://cdn.wildapricot.com/474821/resources/Documents/pdf/Canadian%20Economics%20Association%20Code%20of%20Conduct-FR2025.pdf?version=1746218731000&Policy=eyJTdGF0ZW1lbnQiOiBbeyJSZXNvdXJjZSI6Imh0dHBzOi8vY2RuLndpbGRhcHJpY290LmNvbS80NzQ4MjEvcmVzb3VyY2VzL0RvY3VtZW50cy9wZGYvQ2FuYWRpYW4lMjBFY29ub21pY3MlMjBBc3NvY2lhdGlvbiUyMENvZGUlMjBvZiUyMENvbmR1Y3QtRlIyMDI1LnBkZj92ZXJzaW9uPTE3NDYyMTg3MzEwMDAiLCJDb25kaXRpb24iOnsiRGF0ZUxlc3NUaGFuIjp7IkFXUzpFcG9jaFRpbWUiOjE3NDgxODgzNzJ9LCJJcEFkZHJlc3MiOnsiQVdTOlNvdXJjZUlwIjoiMC4wLjAuMC8wIn19fV19&Signature=NbonoN534pmQ7kGl2VSYg9~zQmX1LIFm4EEytvKE8oAsMQB8myQ~lpmqjKTaRDUO1yvGmRfdRYlCkYtL1qlimWwzie8Pcn3A9h1~xvbTH-UU0Dk7nKa21Xh8Aq8wGgd1ZoVEwNX-18mZGb18rQ-E9VCxnWdlJDPu1y4hgOB4CiXBvcpTr1ava-38bPHGUuNSLjexRSXIR3d5HYXR5puErqfzorBoyRqTmsuZr9-k4XkXNvvZT3R91mNkJuw7yqa9kd0gpHjxTjN-jbzEIFwZYjkgMdeTLCOQV1V-Ppw5ZwnRAIzHHAUKORU318FDcK6yTllVx1Hndr3jO4F0iHhu7w__&Key-Pair-Id=K27MGQSHTHAGGF

Code de conduite
e Utiliser un langage m et inclusif

e Etre des différents points de vue et expériences

e Accepter gracieusement les critiques [oeJgid g ot V=15

e Faire preuve de courtoisie et de respect envers les autres membres de la
communauté

Si vous pensez que quelgu’un viole le Code de conduite, nous vous demandons
de le signaler a nous, au CIQSS (commanditaire) ou a 'ACE (hote).



Walkthrough of the
agenda



Today

e 9N00 Bienvenue

e 9n05 Tour d'horizon de l'ordre du jour
e 9n15 Objectifs

e 9h30 Configuration technique, formation possible
d'équipes

+ 9h4s a_

e 10h00 [, : Se preparer a la reproductibilité

e 11h30 Tout documenter : Comment documenter
correctement un paquet de replication (et pourquoi !)

P E—— | P~ [ra—



file:///slides/presentation/presentation.html
file:///slides/presentation/presentation.html#/walkthrough-of-the-agenda
file:///slides/presentation/presentation.html#/goals
https://larsvilhuber.github.io/summer-school-qicss-2025/presentation/01-very-imperfect-example.html
https://larsvilhuber.github.io/day1-tutorial/
https://larsvilhuber.github.io/readme-presentation/
https://larsvilhuber.github.io/readme-presentation/

ToMmorrow

e 13h00 @ Quand le nettoyage de données est @
critique

e 13h30 m (voir le sondage)
* 14n15 Pause

e 14h30 Améliorer le paquet de replication
(tres imparfait -> beaucoup mieux)

e 15h00 |17 [T-3 Tout tester
e 15h15 Conclusion
e 16h00 Fin.



https://github.com/labordynamicsinstitute/very-imperfect-example/blob/main/programs/02_table1.do#L13
https://github.com/labordynamicsinstitute/very-imperfect-example-lesson/blob/main/programs/01_dataclean.do#L40







Pourquoi la reproductibilité ?
e Crédibilite
* [ransparence (ouverture)

e Efficacite du discours scientifique ?



Pourquoi la reproductibilité ?
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Consensus général croissant
dans le milieu académique
Herincipes FAIR

e Principes de citation de donneées

o Eindable
(trouvable)

e Reproductibilité computationnelle  ° Bccessible

THE FAIR DATA PRINCIPLES

o Hnteroperable
(interopérab|e) JOIN IN THE DISCUSSION - LEA

Preamble

o Eeusable
(réutilisable)



Principes de citation de données

e Principes FAIR e Pour les rendre

ABOUT - COMMUNITY - CODEOFCONDUCT GROUPS RESOURCES ~ NEWS+BLOGS - EVENTS+  PUBLIC

peTceen Cheeng o pore!

1. Importance

Dat s should
attribution to all contributors to the
of attribution may not be applicable to all datal2]

e Reproductibilite computationnelle

3. Evidence
In scholarly literatu v v ver a claim relies upon data, th

respondi

4. Unique Identification

identification that
unity(4].

données.



Reproductibilité
computationnelle

e Principes FAIR e Sujet principal d'aujourd’hui

e Principes de citation de données
Reproductibilitefi{gliil=Relelt=1all¢

MReproductibilité computationnelle
des résultats computationnels

cohérents en utilisant les mémes
donnees d’entree, etapes
computationnelles, méthodes,
code et conditions d’analyse.’







Qu’est-ce qu’un paquet de
réplication ?



Un paquet de réplication
comprend

Code
Données
Materiaux (pour les sondages, expériences, ...)

Instructions sur la facon d'obtenir les données non
incluses

nstructions sur la facon de tout combiner

Problemes connus documentés



Conforme a...

e Politique de disponibilite des données et du code de
'‘AEA

e Norme de disponibilité des données et du code ===

A LogIn
AMERICAN i
ECONOMIC Journals  Annual Meeting Careers Resources EconLit Committees Ethics/Ombuds m
ASSOCIATION

Data and Code Availability Standard About  Journals

Journals

Data and Code Availability Policy

Itis the policy of the American Economic Association to publish papers only if the data and code used in the
analysis are clearly and precisely documented and access to the data and code is nonexclusive to the authors.

Authors of accepted papers that contain empirical work, simulations, or experimental work must provide, prior to
acceptance, information about the data, programs, and other details of the computations sufficient to permit
replication, as well as information about access to data and programs. ) . . . . )
A Data Availability Statement is provided with detailed enough
The Editor should be notified at the time of submission if access to the data used in a paper is restricted or limited or if, for

some other reason, the requirements above cannot be met. D ata A""a = i J f irlf(ll‘l‘l'la“o nsuc h th atan in deen 'pp| -

Ifdataor cannot be published in an oper e trusted data repository, authors t commit to Statement steps nee d Ed fo access th eor ala (_] a n‘kr | imitatio
nd code for f no less than five years following publication of the manuscript and to providing the expected monetar y an d time cost of data access.

reasonable assistance to requests for clarification and replication.

Raw data used in the research (primary data collected by the author
Raw data an -ondary data no se available made publicly
ble. Exceptions are explained under Rule 1.

lata is provided
d from ac
ained under Ru

The data files are provided in any format compatible with commonly
Format used statistical pz r software. Some journals



https://www.aeaweb.org/journals/data/data-code-policy
https://www.aeaweb.org/journals/data/data-code-policy
https://datacodestandard.org/
file:///slides/index.html#/reproducibility-in-economics-and-beyond

Est stocké dans...

e Dépot de données et de
code de 'AEA

e Autres depots de
confiance

Find Data

Data and Code for: "Indirect Savings from Public Procurement Centralization"

Principal Investigator(s): @ Clarissa Loti, Lear; Arieda Muo, Central European University; Giancarlo Sf i 0l of Economics; Tommaso Valletti

Version: @ V'

File Type ® Last Modified @
01:15PM
01:16PM

" output 024 01:14PM

14:AM

CITATION,CFF

LICENSE txt 09:14:AM

README.md 024 00:14:AM

mainsh application/x-s

08 In/Create Account

Find Data Share Data Repositories

AMERICAN
ECONOMIC
ASSOCIATIO!

® DOWNLOAD THIS FOLDER

Usage Metrics @

Overall Project Metrics

14 3

Publications

Folder/File-Level Metrics
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https://www.openicpsr.org/openicpsr/search/aea/studies
https://www.openicpsr.org/openicpsr/search/aea/studies
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En réesume
:

= Crédibilité
= Transparence (ouverture)

» Efficacité du discours scientifique
([exemple])

-
= Principes FAIR
= Principes de citation de données

= Reproductibilite computationnelle

e Sous forme de [sELaYe[=

Code
Données

Matériaux (pour les sondages,
experiences, ...)

Instructions sur la facon d'obtenir
les données non incluses

Instructions sur la facon de tout
combiner

Probléemes connus documentés






Qui?

o & Auteurs 3

jacceptation
conditionnelle e @ @ Chercheurs juniors
* @ Auteurs ala e ® ® Doctorants

soumission e @ & Etudiants de

* % Auteurs au [T du premier cycle
projet

e & ® Chercheurs
expéerimentes




Vous.



Vous
@ Maintenant:

e développement plus
efficace

e collaboration plus
efficace

e plus d'assurance que
“tout fonctionne”

® Bientot

e développement plus
efficace entre les projets

e réponse plus efficace aux
editeurs et réviseurs

e ... pendant que vous étes
oElgMMalsnouvelle
Institution, sur un [l1(
ordinateurENERigeIS
«oll[ggERpréparer UG




Vous

PLO}. One Publish About Browse

& OPEN ACCESS ﬁ PEER-REVIEWED

RESEARCH ARTICLE

Experience of irreproducibility as a risk factor for poor
mental health in biomedical science doctoral students: A
survey and interview-based study

Nasser Lubega, Abigail Anderson, Nicole C. Nelson [=]

Published: November 15, 2023 e https://doi.org/10.1371/journal.pone.0293584

- ““ -~



https://doi.org/10.1371/journal.pone.0293584




Comment créer une recherche
reproductible ?



Habitudes
e Reproductibilité

e Adopter des reproo

JMPrendre des notesje:lglef:-Igife

choses, pas apres

N UiIsI@lsMcontrole de version

uctibles

ue vous faites les



Stratégie
Empathie computationnellepiol=lsNra-RENeldelagEllgls

personne qui executera ceci - Cela pourrait étre m
dans 5 ans!!



Hands-on: A very
Imperfect example

Presentation of the example


file:///slides/01-very-imperfect-example.html

Day 1 reproducibility



Day 1: How to not to organize
your work

A tale of ineffective technical collaboration


https://utoronto-my.sharepoint.com/:p:/g/personal/michael_stepner_utoronto_ca/EQw-DkVwVvRKsFqMDR2poHYBzUCa4HeG02YJYB6fLqiUnA?e=EdbCxS

Day 1: Setting yourself up for
reproducibility

An approach to be reproducible from Day 1


https://larsvilhuber.github.io/day1-tutorial/




Appendix



Ou aller ?



Choix

Question No. 1 : Acces aux données et préservation
> JEI

Question No. 2 : Données confidentielles - méme
chose B ! [a] [b]

Vérification du cycle de vie : Auto-vérification de la
reproductibilité et présentation

Nouveaux défis : IA et mégadonnées mais méme
chose il !

Nouvelles méthodes : Transparence externalisée ou
certifiée

Mise en ceuvre dans le milieu académique : Etudiants
|



https://larsvilhuber.github.io/readme-presentation/#/data-and-code-availability-statement-dcas
https://www.datarescueproject.org/
https://larsvilhuber.github.io/readme-presentation/#/data-and-code-availability-statement-dcas
https://www.datarescueproject.org/restricted-access-data/
https://www.aeaweb.org/journals/data/faq#confidential
https://larsvilhuber.github.io/self-checking-reproducibility/
https://larsvilhuber.github.io/self-checking-reproducibility/
https://larsvilhuber.github.io/self-checking-reproducibility/presentation/
https://larsvilhuber.github.io/reproducibility-for-llm/presentation/
file:///slides/index.html#/transparency-elsewhere
file:///slides/index.html#/transparency-elsewhere
https://aeadataeditor.github.io/aea-cumulative-summary/impacts_of_aea_data_editing.html
https://aeadataeditor.github.io/aea-cumulative-summary/impacts_of_aea_data_editing.html
https://larsvilhuber.github.io/ecole-d-ete-ciqss-2026/presentation/presentation.html
https://larsvilhuber.github.io/ecole-d-ete-ciqss-2026/presentation/presentation.html

Resources



README

Lars Vilhuber, Connolly, M., Koren, M., Llull, J., &
Morrow, P. (2022). A template README for social
science replication packages (v1.1). Social Science
Data Editors.
https://doi.org/10.5281/zenodo.7293838

You can download the Word, LaTeX, or Markdown
version of the README with lots of examples.



Other guidance

e Presentation on “Self Checking Reproducibility” and its
associated website

e Guidance when (some) data are confidential:
https://labordynamicsinstitute.github.io/reproducibility-
confidential/

e Guidance for citations: https://social-science-data-
editors.github.io/guidance/addtl-data-citation-
guidance.html


https://larsvilhuber.github.io/self-checking-reproducibility/presentation/
https://larsvilhuber.github.io/self-checking-reproducibility/
https://labordynamicsinstitute.github.io/reproducibility-confidential/
https://labordynamicsinstitute.github.io/reproducibility-confidential/
https://social-science-data-editors.github.io/guidance/addtl-data-citation-guidance.html
https://social-science-data-editors.github.io/guidance/addtl-data-citation-guidance.html
https://social-science-data-editors.github.io/guidance/addtl-data-citation-guidance.html

Extra info

e This document's source:
https://github.com/larsvilhnuber/ecole-d-ete-cigss-
PAVPAS

e Licensed under "CC BY-NC 4.0


https://github.com/larsvilhuber/ecole-d-ete-ciqss-2026
https://github.com/larsvilhuber/ecole-d-ete-ciqss-2026
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Sources
e Images: NYT, Bluesky 1, 2, ke Hayman/Wikimedia


https://www.nytimes.com/2024/11/20/us/politics/matt-gaetz-venmo-payments-sex.html
https://bsky.app/profile/i4replication.bsky.social/post/3lival3hkac2b
https://bsky.app/profile/i4replication.bsky.social/post/3lival4lxbk2b
https://en.wikipedia.org/wiki/Matt_Gaetz#/media/File:Matt_Gaetz_117th_Congress_portrait_(crop).jpg

Détails sur la
transparence, etc.




Transparence

e Provenance des ol

e Traitement des données, des données brutes aux

resultats ()

Prior to acceptance, authors of papers [...] must
provide the data, code, and other details of the
delpplellje=lifelsYsufficient to permit replication}
LN EI S o=l tEle(s]available and
retained in an openly accessiblefigdSleNeEl¢:
repository, such as the AEA Data and Code

| Repository.




Transparence
* Provenance des

e Traitement des données, des données brutes aux

resultats ()

B The Canadian Journal of Economics endorses
DCAS, the Data and Code Availability Standard [v1.0],
and its data and code availability policy is compatible
with DCAS.



https://datacodestandard.org/

Exhaustivité

Toutes les données doivent étre identifiées et I'acces
décrit

‘out le code doit étre déecrit et fourni

"ous les matériaux doivent étre fournis (formulaires
de sondage, etc.)

Les auteurs ... doivent fournir, avant I'acceptation, les
donneées, programmes et autres detailsfslsS
calculs JUEENRLS pour permettre la réplication




Préservation

o Toutes les [l i)I:zLy doivent étre préservées pour les
futurs replicateurs

= |déalement, dans le paquet de réplication, sous
réserve des conditions d'utilisation, pour plus de

commodité

JNglelsMeElsilildepot de confiance



Préservation

° Le doit étre dans un dépot de confiance
= Habituellement, dans le paquet de réplication

m | es sites Web, Github, ne sont [l ke [olo=f el {e] J[-X]
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Préservation moderne

@ P E N I c Ps R Find Data Share Data Repositories

Find Data Data and Code for: "Indirect Savings from Public Procurement Centralization" ' Indirect-Effects-Centralization-main

Data and Code for: "Indirect Savings from Public Procurement Centralization"

Principal Investigator(s): @ Clarissa Lotti, Lear; Arieda Mugo, Central European University; Giancarlo Spagnolo, Site - Stockholm School of Economics; Tommaso Valletti, AMERICAN

Imperial College London ECONOMIC

Version: @ V1
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Données confidentielles?

e | orsque les données n‘appartiennent pas au
chercheur, celui-ci n'a aucun controle sur la
préservation, l'acces !

Elae] Y conditions d’utilisationfElaglelEldal=lgIaIE

chercheur de révéler les métadonnées (nom de
'entreprise, emplacement)



Transparence encore

e Cependant:

= Pas d’exception pour le besoin de m 'acces
(propre et autre)

= Pas d’exception pour le besoin de m
pleinement le traitement (éventuellement avec du
code caviarde)




Reproductibilité en
économie et au-dela




Social Science Data Editors DCAS README  Guidance  Contact

Social Science
Data Editors

Data and Code Availability Standard )C ] i S

JCAS The Data and Code Availability Standard (DCAS) is a standard for sharing research code
and data, endorsed by leading journals in social sciences. See https://datacodestandard.org/ for
more information.

DOl | 10.5281/zenodo. 7436134




Editeurs de données

e American Economic Association (8)

e Econometric Society (3)
, , Data and Code Availability Standard
e Canadian Journal of Economics (1)

e Royal Economic Society (2) Journals
* We Ste ' E conom | C ASSOCiati on The following journals endorse the Data and Code Availability Standard.
I ntern atIO Na | (1 ) 1. American Economic Journal: Applied Economics W @
2. American Economic Journal: Economic Policy W @
® E uro p ean E conom i C ASSOC i ati on (’I ) 3. American Economic Journal: Macroeconomics W @

4. American Economic Journal: Microeconomics W @
can Economic )

e Review of Economic Studies (1)

e Journal of the European Economic
Association (1)

urnal W

e Journal of Political Economy (3) 12, Journal of Economic erature ¥ @

e American Journal of Political Science

(1)

N A e gy e, e ] = e gy e g\



https://www.aeaweb.org/journals/
https://www.econometricsociety.org/
https://www.economics.ca/cje-home
https://res.org.uk/journals/
https://weai.org/view/EI-Journal-Policies
https://weai.org/view/EI-Journal-Policies
http://www.eeassoc.org/journal
https://www.restud.com/
https://academic.oup.com/jeea
https://academic.oup.com/jeea
https://www.journals.uchicago.edu/journals/jpe/about
https://onlinelibrary.wiley.com/page/journal/15405907/
https://www.cambridge.org/core/journals/american-political-science-review

Politiques communes

https://social-science-data-editors.github.io/

Data and Code Ava

Data Availability
Statement

Raw data

Analysis data
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steps needed to acce

Raw data used in the research (primary data collected by the author
and secondary data not otherwis ailable) is made publicly
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data is provided as part of the replication package unl hey
can be fully reproduced from accessible data within a reasonable time
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science replication
packages.
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Template README and Guidance

INSTRUCTIONS: This README suggests structure and content that have been
approved by various journals, see It is available

L (, and PDF. In proctice, there are many variations and
complications, and authors should feel free to odapt to their needs. All
Instructions can (should) be removed from the final README (in Markdown,
remove lines starting with > Please ensure that a PDF is
submitted in addition to the chosen native format.

Overview

INSTRUCTIONS: The typical README in s Jjournals serves the
burpose of guiding a reader through the available material and o route to
replicating the results in the research paper. Start by providing o brief
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from beginning to end.
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the data for the 15 figures and 3 tab
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Data Availability and Provenance Statements

INSTRUCTIONS: Every README should contain a description of the origin
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the article. These descriptions are generally referred to as "Data Availability
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Transparence externalisée

e Parleza Limor!

e R-squared de Cornell
e cascad

e Banque mondiale


https://dissc.yale.edu/people/limor-peer
https://socialsciences.cornell.edu/research-support/R-squared
https://www.cascad.tech/
https://doi.org/10.1162/99608f92.21328ce3

Transparence externalisée

e Un tiers effectue la reproductibilité, pas vous, pas
Mmoil.

e Besoin d'une comprehension commune, de
protocoles, etc.

e Protocole de 'AEA

e Nous faisons cela environ une douzaine de fois par an
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Transparence externalisée

Pourquoi devrais-je croire le tiers ?

e Confiance
e Transparence

e Méthodes communes
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Transparence certifiée

e Fournir des informations sur les plateformes
informatiques elles-mémes, y compris des détails
spécifiques sur la facon dont la transparence
computationnelle est prise en charge.

e Empaqueter et signer les artefacts resultants ainsi
gue les enregistrements de leur exéecution en utilisant
un format standard.
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e | imor, R-squared, cascad, Banque mondiale !
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e Métadonnées?
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