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Who am I? Dr. Chelle Gentemann
Why am I here talking to you? 
More: @ChelleGentemann

https://twitter.com/ChelleGentemann
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2015

Left Commercial Company

Lost access to data and compute 
infrastructure.

2016

Downloaded 8TBs datasets

Analysis of global 1km daily MUR 
SSTs. 23 days to subset; 3 
months total churn on data for 
analysis; submitted paper August 
2016

2018

Python & Cloud Computing

Python ecosystem too powerful 
to ignore any longer. Combing 
with cloud computing for 
reproducible science.

Learning, Frustration, Tears, Joy, 
Success, Tears, Joy….

2021

NASA TOPS Mission

Idea for Transforming to Open 
Science.

2017

Last Matlab/Fortran Paper

Started learning python. Not sure 
it is a big deal at first. October 
2017 Tubbs fire - lost all data.

2022

Berkeley Stats 159

Using cloud-optimized version of 
MUR SST, entire class redid all 
figures and results in 2017 paper. 
Notebook is ~100 lines of code & 
runs in <10 minutes.

2023

NASA Year of Open Science

What will you do?

2019

OceanHackWeek/Tutorials

Started helping lots of other 
people learn python/cloud 
computing.

2020

Earth Venture Mission - 3 - 
NASA competition - extended 
COVID version

PI on new proposed science 
mission for NASA - Butterfly, 
completely cloud-based 

https://ucb-stat-159-s22.github.io/site/lectures/West_Coast_HeatWave_Basic.html
https://www.researchgate.net/profile/Marisol-Garcia-Reyes/publication/311448634_Satellite_sea-surface_temperatures_along_the_west_coast_of_the_United_States_during_the_2014-2016_northeast_Pacific_marine_heat_wave_Coastal_SSTs_during_%27the_Blob%27/links/5b60a07d458515c4b256c498/Satellite-sea-surface-temperatures-along-the-west-coast-of-the-United-States-during-the-2014-2016-northeast-Pacific-marine-heat-wave-Coastal-SSTs-during-the-Blob.pdf
https://nasa-butterfly.github.io/
https://oceanhackweek.github.io/
https://nasa-butterfly.github.io/
https://pangeo.io/
https://github.com/nasa/Transform-to-Open-Science
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Bring the data to you

Months to download

New version? Download again

Storage and maintenance costs

Discourages external collaborations

Reinforces institutional advantages

Data
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Redundant efforts

Error prone

Impedes advancements

Difficult to share, version, etc.

Reinforces closed science

Closed 
Software
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Local 
Infrastructure

Compiler-specific OS

Unique environment

Software restrictions

Reinforces institutional advantages
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https://images.adsttc.com/media/images/5037/e348/28ba/0d59/9b00/0252/newsletter/stringio.jpg?1414230875

Restricts access to knowledge

Perpetuates exclusionary practices

Reinforces institutional advantages

Pay-wall
Publishing
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Heart valves and seat belts are 
made that only fit men’s bodies 
(significantly increasing mortality 
rates for women) 

Voice-recognition software only 
recognizes the voices of men 

AI cropping algorithms for 
Twitter/Zoom have racial biases

How does who participates 
in science affect solutions?

Murphy, M. C., Mejia, A. F., Mejia, J., Yan, 
X., Cheryan, S., Dasgupta, N., et al. (2020). 
Open science, communal culture, and 
women’s participation in the movement 
to improve science. Proceedings of the 
National Academy of Sciences, 117(39), 
24154–24164. 
https://doi.org/10.1073/pnas.1921320117

Is a solution the best solution?

11

https://www.nature.com/articles/s41467-018-07634-8
https://www.cloverpop.com/hubfs/Whitepapers/Cloverpop_Hacking_Diversity_Inclusive_Decision_Making_White_Paper.pdf
https://www.pnas.org/doi/10.1073/pnas.2200841119


Technology is increasing our 
ability to build together

https://www.uu.nl/en/research/open
-science

Remove barriers

Address identified needs 
collaboratively

12



Collaborations  
accelerate the 
speed of science 
and amplifies 
impacts 

https://www.uu.nl/en/research/open
-science

Open project include more people

Better results

13
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Data

https://www.dataquest.io/blog/design-tips-for-data-viz/

Cloud-based data

Easier to collaborate

Easier to reproduce and build on

Access not bandwidth-limited

More Interdisciplinary research

Broadens participation

15
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https://www.dataquest.io/blog/design-tips-for-data-viz/

Permissively licensed

Public on GitHub

Collaboratively built tools

More robust code

Source of increase in AI/ML

Speeds up science

Open Software

16



Open Cyberinfrastructure - 
Science Data Platforms

Image credit: https://2i2c.org/

Platform agnostic, open 
source infrastructure 
solutions

Developed by the 
community

Rapidly becoming default 
for science

17



A super computer behind every device

18



Some of the biggest recent breakthroughs 
were enabled by open science

First image of a black hole

“NASA's open science guiding 
principles are centered in our 
Early Release Science work, 
supporting an inclusive, 
transparent, and collaborative 
scientific process." 
- co-author Dr. Natasha Batalha

Astronomers see CO2 on 
exoplanet for first time

● Open collaboration that was advertised in the years leading up to data 
collection with open Slack community (341 people and counting!!)

● JWST data was made public immediately upon collection
● All data reduction and scientific interpretation can be reproduced through 

open software and data archived via Zenodo Community Collection
● Open preprint server (Arxiv)
● Published Nature Open Access

https://www.nature.com/articles/d41586-022-02350-2

https://news.harvard.edu/gazette/story/2022/08/astronomers-see-co2-on-exoplanet-for-first-time/
https://news.harvard.edu/gazette/story/2022/08/astronomers-see-co2-on-exoplanet-for-first-time/
https://www.nature.com/articles/d41586-022-02350-2


Leading the Path to Open-Source Science

NASA’s Transform to Open Science (TOPS) 
is a $40 million 5-year mission geared 
towards accelerating the adoption & 
understanding of open science

Key Goals: 

• 20,000 earn open science certification  
• 2x participation by historically 

underrepresented communities
• 5+ major discoveries

2027 Goals:
• 20K earn Open 

Science Badge 

• 5+ major discoveries

• Increase participation 
of underrepresented 
groups by 2x 



2023 is NASA’s Year of Open Science

Visibility
Open Science 
everywhere: Articles, 
announcements, Twitter 
Spaces, conferences

2023 Big annual meetings 
Open Science Themes, 
integrated into society 
comms

Capacity Sharing 
Resources
Online, free, Open Science 
curriculum on Open edX

Workshops, events, virtual 
cohorts, science team 
meetings, hackathons

Many paths to Open 
Science

Incentives
Open Science 
Badge/Certification

High profile prizes and 
challenges

High profile awards in 
support of open science 
research

Changing the Game
Require open data, open 
software, open access

Funding decisions consider 
open science activities

Awards, promotions, 
evaluations consider Open 
Science activities and teams as 
well as individuals

NASA Science has designated 2023 as the Year of Open Science. Throughout the year NASA will be 
energizing and uplifting open science across the scientific community through:



How YOU can Get Involved:
To implement a cultural shift, we need community engagement from 
the broad spectrum across the scientific community!
We are looking for community partners to co-develop YOOS activities 

● Develop open science action plans
● Share your data, software, publications
● Nominate science teams for summer schools
● Organize events
● Join TOPS email list!

Learn more and collaborate with us - we’re working on GitHub!

TOPS Email List TOPS Website

https://bit.ly/3JXQQ1Q
https://go.nasa.gov/3tMpk1F


Q&A

Learn more and 
collaborate with us!

TOPS Email List TOPS Website

https://go.nasa.gov/3Lwlb87
https://go.nasa.gov/3tMpk1F

