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A collaborat ive cult ure enabled by 
t echnology tha t em powers the  open 
shar ing of  dat a, in form at ion , and
know ledge with in  the  scient if ic 
com m unit y and t he w ider  public to  
acce le ra te  scien tific re search  and  
understand ing.

What  is Open Science?
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Inclusive 
process and participants 
should welcome participation 
by and collaboration with 
diverse people and 
organizations

Transparent  
scientific process and results 
should be visible, accessible, 
and understandable

Accessible 
data, tools, software, 
documentation, and 
publications should be 
accessible to all (FAIR) 

Reproducible 
reproducible by members of 
the community

Science should be…
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- Open the  en tire ty of the  scien tific process, f rom start  t o 
f inish

- Broaden com m unity involvem ent in  the  scien tific p rocess

- Increase accessib ility of da ta , software , & publica tions

- Facil i t at e inclusion , transparency, and  reproducib ility of 
science

Open-Source Science is NASA’s 
m et hod t o put  Open Science int o 
pract ice.



We now have  the  tools to  m ake  open  science  a  rea lity. 
Advances in  technology have  crea ted  accessib le , 
reproducib le , inclusive  science  a t a  sca le  not possib le  a  
few years ago.

There  is na tiona l and  global m om entum  for the  m ove  
to  open  science .

Equal and  open  access benefits the  public 

Why Now?
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Open-Source Science In it iat ive
Unlocking the full potent ial of  a more equitable, impact ful, ef f icient , scient if ic future

Com m unit y Building & 
Par t nerships - Transform  t o Open 
Science (TOPS)
Accelerat ing adoption of open 
science

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

Policy developm ent , 
educat ion, com pliance t ools
Updat ing NASA policies on 
scientific information to better 
enable the activation of open 
science  

ROSES Elem ent s
Support ing open-source 
software, tools, frameworks, 
libraries, platforms, and training 
with over $5 million dollars in 
grants



Advancing Science Requires t he Sharing of  Inform at ion

Feedback on proposed additions to SPD-
41 were due by March 4, 2022

● An update to SPD-41 will be released no earlier 
than June 2022

SPD-41 is the NASA SMD Information 
Policy.

SPD-41 brings together existing NASA 
and Federal guidance.  

It applies to all SMD-funded activities 
related to producing scientific information. 

● SPD-41: The Science Information Policy -
https://go.usa.gov/xtNTJ 

● Science Information Policy Website -
https://go.usa.gov/xtNTt

How we share information matters - it affects the impact, the transparency, the reproducibility, and the accessibility of 
research.

https://go.usa.gov/xtNTJ
https://go.usa.gov/xtNTt


What  is t he cur rent policy?

Publicat ions
Manuscr ipt s versions of as-accepted 
manuscripts shall be deposited in a 
NASA repository and made publicly 
available within 12-months. 

Mission publicat ions shall 
additionally be made publicly 
available at the time of their 
publication.

Dat a
Scient if ic dat a shall be made 
publicly available with a clear, 
open, and accessible data 
license no later than the 
publication of the research. 

Mission dat a shall be openly 
available with no period of 
exclusive access.

Sof t ware
Research sof t ware should be 
publicly available no later than 
the publication of the research 
and assigned a permissive 
software license. 



What  are t he new proposed changes?

Publicat ions
Manuscr ipt s versions of as-accepted 
manuscripts shall be deposited in a 
NASA repository and made publicly 
available within 12-months. Publishing 
as open access is supported and 
posting preprints is encouraged. 

Mission publicat ions shall additionally 
be made publicly available at the time 
of their publication. 

Science workshops and m eet ings
shall be open to broad participation and 
documented in public repositories. 

Dat a
Scient if ic dat a should be FAIR
and shall be made publicly 
available with a clear, open, and 
accessible data license no later 
than the publication of the 
research, and be citable. 

Mission dat a shall be openly 
available with no period of 
exclusive access.

Sof t ware
Research sof t ware shall be 
publicly available no later than 
the publication of the research, 
assigned a permissive software 
license, and be citable.  

Mission sof t ware shall 
additionally be developed 
openly in a publicly accessible, 
version-controlled platform that 
allows for contributions and 
engagement from the 
community. 

Open science activities will be considered in reviews of proposals.



Proposal
SMD provides common directorate capabilities. Develops core data and computing 

services to be used as building blocks by divisions and the open science community (to 
be complete within three years).

Ob ject ives
Divisions develop and operate division-specific requirements (missions and science 

capabilities) within SMD core systems.

Meet open source science goals in the Data and Computing Strategy for SMD and 
requirements in SPD-41.

Reduce cloud environment development duplication and barriers to speed of adoption.

Improve computing infrastructure to seamlessly provide access to high-performance 
computing and cloud resources while reducing cybersecurity risk.

Core Services for Science Discovery



Tit le Descr ip t ion Det ails

F.7
Support for Open Source 
Tools, Frameworks, and 
Libraries

Support and maintain open sources tools, frameworks, and 
libraries that are significantly used by the SMD community

● $2M awarded in ROSES20 to 8 programs
● Selection rate of 13%
● Once every 3 years

F.8
Supplemental Open 
Source Software Awards

Supplemental award to encourage the conversion of legacy 
software to open source

● $200K awarded in ROSES20 to 6 awards
● Selection rate of 100%
● Yearly, $250K available, rolling deadline

F.14

Transform to Open 
Science Training

TOPS training element primarily solicits proposals for the 
development training material and the execution of one day 
meetings, workshops, and summer schools to advance open 
science literacy

● Budget of $4.5M per year with awards for 3 
years

● To be released no earlier than April
● Once every three years

F.15

High Priority Open-Source 
Science

SMD seeks proposals to support OSSI and that will advance 
the goals of TOPS. This includes supporting innovative open 
source tools, software, frameworks, data formats, and 
libraries that will have a significant impact to the SMD 
science community

● Budget ~$1M 
● Yearly, rolling deadline
● Recommended size will be 1 year, $50-100K
● Priorities will be related to different Open 

Source Science objectives 
● To be released no early than April

F.16
Supplement for Software 
Platforms

Supplemental support to existing awards for usage of 
scientific platforms. 

● Budget TBD - Includes $200K of AWS credits
● To be released no early than April

ROSES22 Updat es





Year of  Open  
Science

Leading t he Pat h t o Open-Source Science
Transform  to Open Science (TOPS) is a $40 m illion* 
5-year NASA Science Mission  Directorate m ission

2024

2026

2025

2023

Ob ject ives: 

★ Increase understand ing  & adop t ion  of open  science.  
★ Accelerate m ajor scien t ific d iscoveries. 
★ Broaden part icipat ion  by h istorically 

underrepresen ted  com m un it ies.

Goals for 2027:

★ 20K earn  Open 
Science Badge 

★ 5+ m ajor 
d iscoveries

★ Increase 
part icipat ion  of 
underrepresen ted  
g roups by 2x 

*pend ing  
appropriat ions

2027



2023 is NASA’s Year of  Open Science

Visibi l i t y Capacit y Shar ing 
Resources

Incent ives Moving t owards openness

TOPS will be energizing and uplift ing open science across the scientific community through:



TOPS in t he News! We are Everywhere!

TOPS and Year of Open Science Visibi l i t y
Agency com m s
Article s
Announcem ents
Twitte r Spaces
Com m unity m ee tings

Confe rence  Visibi l i t y
Annual 2023 Mee ting: Open  Science  them e
Prom ote  & Launch  the  TOPS Open  Science  Course
Booths, Even ts, Workshops, Plenary Ta lks, Com m s
AGU, AMS, AAS, AAAS, and  m ore….



Capacit y Sharing : Resources

● Open Science Course in Open edX
○ High quality, interaction Open Online Course
○ Free, public, open - for in-person, virtual, and independent learners
○ Videos / quiz /  interactive activities/workbooks
○ Fast-pass option for experienced open science practitioners
○ Open edX LMS tracks learners, completion of modules, data analytics

● Incentivize completion of course
○ Gamification: Certification /  badges
○ Prizes, challenges, and bootcamps

● Make it easy & everywhere
○ Workshops at all big meetings 
○ Workshops at science team meetings 
○ Workshops through virtual cohorts 



OPEN RESULTSOPEN DATA

Capacit y Sharing - Resources: Open Science Curricula
5 Modules Organized as a Scient if ic Workf low

17

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

Earn Badges at Each Level

Complete All 5 
& earn TOPS 
Open Science 
Badge & 
Certification



Capacit y Sharing within t he Communit y 

TOPSCham pions

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

Cohor t s

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

Sum m er  Schools

Institutions selected to 
run 8-12 weeks of 
teaching the 5 modules 
to selected science teams 
+ open competit ive 
student/early career 
researchers

Cur r iculum  
Expansion

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

Hackat hons

More hackathons 
that advance data 
science skills and 
open science



Incent ives: Open Science Awards 

● Societies create & manage TOPS Open Science Prizes 
& Awards programs
○ Award Purpose: To reward significant leadership and progress 

toward open science and showcase the benefits of open 
science 

● Work with societies to evaluate and update their 
existing awards and recognitions to:
○ Include open science activit ies as review criteria
○ Where possible allow for team nominations 



Moving towards openness: 
Year of Open Science and the Future

● Recognizing open science practices 
● Hold ing open  m ee tings
● Sharing h idden  knowledge
● Inclusive  collabora tions

Our proposed  p lan  is  to  use  2023 Year of Open Science  to  build  m om entum  and 
support to  m ove  towards m ore  openness in  science .

Update  necessary system s to  
increase  visib ility

Require  a  little

Require  a  little  m ore

Require  a  lot

2024

2026

2025

2023

2027



Open Science Result s Speak for  Them selves….

Quotes from  h t tps://num focus.org /case-stud ies/first -photograph-b lack-hole

First  im age of b lack hole

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


Questions?
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