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New Funding Opportunity!

F.14 Transform to Open Science Training (TOPST)
1) Develop ScienceCore 
2) OpenCore summer schools
3) OpenCore virtual cohorts

Nov   3, 2022 –  Office Hours
Nov 10, 2022 –  (Optional) Notice of Intent Due 
Dec   8, 2022 –  Proposal Due

$3 million/year: to advance adoption of Open Science

https://t.co/gKQlzzIyCO
https://t.co/gKQlzzIyCO


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


https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1318&context=usdeptcommercepub

Close Science: Advances are slower
1990 - Highly cited paper: no upper 
atmosphere warming. Therefore - we 
don’t understand climate enough to 
change any policy

Data open but difficult to access

1998 - Authors didn’t account for 
orbital decay + other effects and 
introduced artificial cooling trend

2003 - Close code so new analysis 
took 5 years & $$$

Open science:
● More people looking at code improves quality
● Easier to revise/build, test hypotheses

https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1318&context=usdeptcommercepub
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1318&context=usdeptcommercepub
https://www.nature.com/articles/29267
https://www.nature.com/articles/29267
https://www.nature.com/articles/29267


Open Science: Accessible, 
Reproducible & Inclusive…  

Creates research 
that is:
Cited more 

Creates a bigger impact

Increases transparency 

Generates more scholarly 
collaborations

Inclusive science 
means more:
Collaborative projects

Access to ‘hidden 
knowledge’

Equitable Systems

Participation



Video credit: NASAWe need more people - more hands, more eyes, 
more brains - with diverse experiences to 
participate so that we ask the best questions and 
find the best solutions

Image credit: Twentieth Century Fox

Open Science:
● Accelerates the pace of science
● Increases the impact of science
● Expands applications of data and science
● Shares hidden knowledge & expands participation in science

NASA is looking ahead
at really big challenges

We need more WE science rather than ME science1– 
sharing data, software, results openly

1: quote from Harlan Krumholz, Yale School of 
Medicine at 2022 CZI meeting

http://www.youtube.com/watch?v=iAUFVUzZIhI
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NASA’s Open-Source Science Initiative
Unlocking the full potential of a more equitable, impactful, efficient, scientific future

Community Building & Partnerships 
- Transform to Open Science (TOPS)
Accelerating adoption of open science 
and expanding participation of 
marginalized communities in science

Core Services for Science Discovery
Developing core data and computing 
services to enable open science

Policy development, education, 
compliance tools
Updating NASA Science policies 
on scientific information to better 
enable the activation of open 
science  (eg. SPD-41a)

ROSES Elements
Supporting open-source software, 
tools, frameworks, libraries, 
platforms, and training with over $5 
million dollars in grants per year

$20M/year



NASA’s Open-Source science is the 
activation of an open science community

A continuum of open-source science

No public access data
No publications
No insight into processes
No reproducibility
“Black Box” culture

Data access ($$)
Accessible Publications ($$)

Siloed systems
Limited communication

Proprietary Software
“Closed-Tent” culture

Free unlimited data access
Fully documented open software and algorithms

Fully linked data and publications
Open Access Journal publications

Fully Transparent processes
Reproducible across platforms

“Teaching” culture
Open science meetings

Free data access
Open software and algorithms
“Green” Journal publication
Documented processes
Reproducible in specific environments
“Open-Tent” culture

FULLY CLOSED FULLY OPEN



Why Now?
We now have the tools to make open science 
a reality. Advances in technology have 
created accessible, reproducible, inclusive 
science at a scale not possible a few years 
ago.

There is national and global momentum for 
the move to open science.

Equal and open access benefits the public 

https://github.com/nasa/Transform-to-Open-Science/blob/main/docs/Area4_Moving_To_Openness/global_policies.md


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

Internship programs

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

Dual-Anonymous Peer Review

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:



Area of Action: Moving towards Openness
Year of Open Science and the Future

● Recognizing open science practices 
● Holding open meetings
● Sharing hidden knowledge
● Inclusive collaborations

Use NASA’s 2023 Year of Open Science to build momentum and 
support to move towards more openness in science.

*Proposed: Update necessary systems to allow 
for documentation of past open science 
activities and proposed data, software, and 
publication plans

Require a little*

Require a little more*

Require a lot*

2024

2026

2025

2023

2027



Quotes from https://numfocus.org/case-studies/first-photograph-black-hole

First image of black hole

Open Science Results Speak for Themselves….

https://twitter.com/juliesquid/status/1502422885951889408
https://twitter.com/lucassterzinger/status/1502308746831163418
https://twitter.com/elasticsnake/status/1503472807849730062
https://twitter.com/BzGEO/status/1502417574738411521
https://twitter.com/Cyclogenesis_au/status/1502654827020660739
https://twitter.com/mgroverwx/status/1502360288527470600
https://twitter.com/rblourenco/status/1502674968777273348
https://twitter.com/pdebuyl/status/1502377650345725957
https://twitter.com/pcmasuzzo/status/1503262422265704453


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

