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

https://twitter.com/ChelleGentemann


Mixed Marine Plankton - including 
Mantis Shrimp Larva & Crab Zoea. 
Image: Peter Parks/imagequest3d.com, 
Peter Parks



“As the base of the food 
chain crumbled, the effects 
propagated upward”

https://www.science.org/content/article/ocean-heat-waves-pacific-s-deadly-blob-could-become-new-normal https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0226087
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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
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We are facing Big Challenges:
Covid, Climate change, …

Image credit: NOAA

Why Open Science?

We 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



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 

Why Now?
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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

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

Policy development, 
education, compliance tools
Updating NASA policies on 
scientific information to better 
enable the activation of open 
science  

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



Leading the Path to Open-Source Science

Transform to Open Science (TOPS) is a 
$40 million* 5-year NASA Science Mission 
Directorate mission geared towards 
accelerating the adoption and 
understanding of open science

Key Goals: 

• Increase understanding & adoption of open science  
• Accelerate major scientific discoveries.
• Broaden participation by historically 

underrepresented communities

*pending appropriations

2027 Goals:
• 20K earn Open 

Science Badge 

• 5+ major discoveries

• Increase participation 
of underrepresented 
groups by 2x 



Increase understanding & adoption of open science

There are basic skills that all scientists need….

but rarely are trained on

How do you share your research to maximize 
its impact?

● Basic open science skills
● Discipline-agnostic

● Additional discipline-specific, advance modules available

OpenCore



OPEN RESULTSOPEN DATA
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OPEN SOFTWAREOPEN TOOLS & 
RESOURCES

ETHOS OF OPEN 
SCIENCE

What is open science, why 
does it benefit me, and why 
does it benefit the greater 
scientific community?

How to share 
software

Best practices for sharing 
all results and analysis, 
as well as peer reviewing

How to use popular 
open science tools

How to effectively use 
and share open data

Open Scie
nce Open Sof

twa
re

Open Dat
a

Open Res
ults

Open Too
ls

Earn Badges at Each Level

Complete All 5 
& earn TOPS 
Open Science 
Badge & 
Certification

Increase understanding & adoption of open science
● OpenCore - an introduction to open science
● Completed in person, independently, and in virtual cohorts
● Earn certification for completion

Gradually 
mandate



Increase understanding & adoption of open science

TOPS Champions

Scientists to help teach 
modules at events and act as 
Open Science champions

Cohorts

Engage with learners 
through a virtual cohort 
model to increase Open 
Science Badge 
achievement

Summer Schools

Institutions selected to run 
~6 weeks of teaching the 5 
modules to selected science 
teams + open competitive 
under-represented 
researchers

Curriculum 
Expansion

Groups funded to 
migrate/create discipline 
specific modules and data 
science skills modules to 
Open edX TOPS platform

Hackathons 

More hackathons 
that advance data 
science skills and 
open science

Engagement with the Community 



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



Conference Date Size BPS PDS Helio Earth Astro HUGS*

AGU Fall Dec 25K x x x x x

AMS/AAS Jan 6K x x

AAAS Mar 9K x x x x x

LPSC Mar 2K x

EGU Apr 18K x x x x x

AAS Jun 3K x x x

IGARSS Jul 3K x

Soc. Asian Sci&Eng Oct 3K x
Amer. Indian Sci&Eng Oct 2K x
SACNAS Oct 6K x
ASGSR Nov 1K x

AGU Fall Dec 25K x x x x x

Targeted workshops May/
Sep 200 x

Totals ~100K 5 6 6 6 5 4

2023 Year of Open Science 
High level visibility

● Publications, articles, working TOPS into HQ comms
● Announce new Open Science awards
● Announce recognition of Open Science activities

Conferences
● Targeting domestic meetings (EGU only exception)
● These meetings will have TOPS representation at 

NASA booth, town halls, OpenCore workshop, 
high-visibility in society comms and at conference

● We will also be at other meetings - eg. AAS winter 
with TOPS champions organizing activities and 
workshops (with support)

Virtual Cohorts
● Learners who complete part of OpenCore will be 

followed up with an enrolled in virtual cohorts to 
encourage completion of course

Summer Schools
● 3-4 institutions funded to run 6-8 weeks of OpenCore 

/ Science Team summer schools - train entire science 
teams all together in 1 week.

Targeted Workshops
● In-person workshops with strong outreach to 

historically underrepresented communities to learn 
open science and build community at the same time *HUGS- historically underrepresented groups



Accelerate major scientific discoveries….

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

First image of black hole

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
https://twitter.com/juliesquid/status/1502422885951889408


   New Funding Opportunity!

Scan to Learn 
More:

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

~$3 Million/yr

Oct  13, 2022 –  Ask questions at forum (Register)
Nov 10, 2022 –  (Optional) Notice of Intent Due 
Dec   8, 2022 –  Proposal Due

https://t.co/gKQlzzIyCO
https://t.co/R6c0B2nEg1


How YOU can Get Involved:
To change everything we need everyone.
Scientists and Mission partners to co-develop activities 

● Propose open science hackathons
● Participate in OpenCore development
● Signup your science team for OpenCore summer school
● Develop mission open science action plans

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

