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About me
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• SC19 Reproducibility Chair; JupyterCon 2020 General Chair 

• NASEM committee “Reproducibility and Replicability in Science” 

• NASEM committee “Open Source Software Policy Options for NASA” 

• NumFOCUS Board of Directors, 2014–2021 

• Founding editor and past AEiC of The Journal of Open Source Software 

• Editor-in-Chief of IEEE Computing in Science and Engineering 

• Author “Reproducibility PI Manifesto”



SC16 panel on Reproducibility and Repeatability



Reproducibility PI Manifesto
2012

- I teach my graduate students about reproducibility 
- All our research code (and writing) is under version control 
- We always carry out verification & validation (and make them public) 
- For main results, we share data, plotting script & figure under CC-BY 
- We upload preprint to arXiv at the time of submission to a journal 
- We release code at the time of submission of a paper to a journal 
- We add a “Reproducibility” declaration at the end of each paper 
- I develop a consistent open-science policy & keep an up-to-date web presence



‣Study mandated by public law 
114-329 (Jan. 2017) 

‣ commissioned by NSF to The 
National Academies of Sciences, 
Engineering and Medicine (NASEM) 

‣ 15 experts convened 

‣ 18 months of in-person meetings, 
teleconferences, commissioned 
papers, deliberations, writing 

‣ report released 7 May 2019

http://doi.org/c5jp 

http://doi.org/c5jp


‣ad-hoc committee to investigate and 
recommend best practices for NASA 
as it considers whether to establish 
an open code and open models 
policy, to complement its open data 
policy 

‣Convened Oct. 2017, report delivered 
Sep. 21, 2018 

‣“Accelerating the pace of science is a 
key goal.”



https://numfocus.org



https://numfocus.org

84 
Sponsored & 
Affiliated Projects

$5M 
Total revenue in  
2020



Top challenges of reproducible research 
‣ creation, curation, usage and publication of 

research software 
‣ acceptance, adoption and standardization 

of open-science practices; 
‣ misalignment with academic incentive 

structures and institutional processes for 
career progression



When our world 
changed…
January 8, 2020





https://about.lens.org/covid-19/ 

https://about.lens.org/covid-19/


https://covid.molssi.org https://github.com/MolSSI/covid 

https://covid.molssi.org
https://github.com/MolSSI/covid


https://doi.org/gmh9wh 

https://doi.org/gmh9wh


http://connect.medrxiv.org/relate/content/181 

http://connect.medrxiv.org/relate/content/181


https://outbreaksci.prereview.org 

https://outbreaksci.prereview.org


PREreview founders: Daniela Saderi, Samantha Hindle

“Our work is a direct response to the flawed way scientific research 
is evaluated. Behind closed doors, a handful of unpaid reviewers
—selected opaquely and mainly through personal connections—
use subjective criteria to decide the fate of a research article.”









During a pandemic crisis
Another exponential spread: open science

‣ Covid-19 Open Research Dataset (CORD-19) 

‣ COVID-19 Molecular Structure and Therapeutics Hub, MolSSI



During a pandemic crisis
Another exponential spread: open science



Sharing Biomolecular Simulation Data for COVID-19
Commitments

‣ to making results available quickly via pre-prints: arXiv, bioRxiv, ChemRxiv… 

‣ to make available input files, model-building and analysis scripts (e.g., 
Jupyter notebooks), and data necessary to reproduce the results; 

‣ to use open data-sharing platforms to make available results as quickly as 
possible; 

‣ to share algorithms and methods in order to accelerate reuse and innovation;  

‣ to apply permissive open-source licensing strategies.

Ahem… my Reproducibility PI Manifesto, 2012



It took a major global health crisis!



…It also demonstrated the value and 
impact of open science to solving global 
problems



Existential threats

• Global health 

• Food security 

• Planetary ecosystem 
sustainability 

• Economic & social equity 

• Energy & climate 

• Water

Global problems

CC BY 2.0  Stephen Morrison/Africa Practice for AusAID



Open Science
What is it?



NASEM (National Academies of Sciences, Engineering, and Medicine). 2018. Open Science 
by Design: Realizing a Vision for 21st Century Research. https://doi.org/gfxzc4 

Open science “aims to ensure the free availability and 
usability of scholarly publications, the data that result 

from scholarly research, and the methodologies, including 
code or algorithms that were used to generate those data” 

https://doi.org/gfxzc4


NASEM (National Academies of Sciences, Engineering, and Medicine). 2021. Developing a Toolkit 
for Fostering Open Science Practices: Proceedings of a Workshop. https://doi.org/10.17226/26308 

https://doi.org/10.17226/26308


2016

“Open Science represents a 
new approach to the 
scientific process based on 
cooperative work and new 
ways of diffusing knowledge 
by using digital technologies 
and new collaborative 
tools.”

Vision for EU

https://doi.org/gk7tw3 

https://doi.org/gk7tw3


European Open Science Cloud, EOSC
A long-term initiative, launched 2018

• Ecosystem federating research data 
infrastructure, interlinking FAIR data 
and interoperable services to support 
open science 

• Trusted digital space for hosting and 
processing research data  

• offers distributed and cloud 
computing resources for researchers



Vicente-Saez, R. and Martinez-Fuentes, C., 2018. Open Science now: A systematic 
literature review for an integrated definition. Journal of Business Research, 88, 
pp.428-436. https://doi.org/gc5sjb 

“Open Science is transparent and 
accessible knowledge that is shared and 
developed through collaborative networks”

https://doi.org/gc5sjb




“Science is a conversation” 
—Stephen Downes (“connectivism”) 

‣ a conversation between scientists and their 
body of knowledge 

‣ a conversation among scientists 
‣ a conversation between scientists and 

machines…



Conversation builds trust

A B

research reproduce



“I have a button here. I push the 
button. That’s not a conversation.”  

 
— Paul Pangaro (cybernetics)  

Rethinking Design Thinking, PICNIC Festival Amsterdam (2010)

Flaticon Madebyoliver CC-BY



Winograd & 
Flores, 1986



Mission: 2022 to 2027

• 2023 is the Year of Open Science 

• Deploy a learning platform and develop a 
core curriculum in open science 

• Train 20,000 scientists from the Earth and 
space science community 

• $130 million investment through FY2027

NASA Transform to Open Science

https://science.nasa.gov/open-science/transform-to-open-science 

https://science.nasa.gov/open-science/transform-to-open-science


National Academies of Sciences, Engineering, and Medicine. 2022. Open Scholarship Priorities and Next 
Steps: Proceedings of a Workshop—in Brief. https://doi.org/10.17226/26557 

https://doi.org/10.17226/26557


http://doi.org/c5jp

National Academies of Sciences, Engineering, and Medicine. 
Reproducibility and Replicability in Science, 2019



https://doi.org/hwrm





http://doi.org/c5jp

National Academies of Sciences, Engineering, and Medicine. 
Reproducibility and Replicability in Science, 2019



NASA TOPS open science definition

“Scientific process and results should be 
visible, accessible, and understandable.”



SC19 Reproducibility Chair

• Artifact Description appendix required 

• Standard form asks about software, data, or other digital artifacts 

• Reviewed, innovative double-open model 

• Reproducibility Challenge



Open peer review of Appendices
Artifact Description and Article Evaluation

• Constructive: conversation with authors typical 

• Artifact availability: many authors provide URLs to GitHub or lab 
website 

• GitHub does not provide guarantees of persistence 

• Researchers need advice and technical support!



Open peer review
A cultural change

• peer review can suffer from implicit bias that disadvantages women, 
minorities and people from less-prestigious institutions 

• educate reviewers about bias in the review process, and equip them 
with tools to interrupt this bias 

• Double-blind peer review does not help build awareness of bias, is 
clunky, and easy to “guess” author identity  

• Example of open review: The Journal of Open Source Software



https://joss.theoj.org 

https://joss.theoj.org


https://doi.org/gfvpwd 

https://doi.org/gfvpwd


https://twitter.com/LorenaABarba/status/1524036021536571394


Haffar, S., Bazerbachi, F. and Murad, M.H., 2019, April. Peer review bias: a critical review. In Mayo Clinic 
Proceedings (Vol. 94, No. 4, pp. 670-676). https://doi.org/gnjhwk 

“It is time to improve the quality, 
transparency, and accountability of the 
peer review system.”

https://doi.org/gnjhwk


10 years from the Reproducibility 
PI Manifesto, it’s time to 
Transform to Open Science
Tuesday keynote, ISC 2022

@LorenaABarba    http://lorenabarba.com

http://lorenabarba.com

