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Overview

● NASA’s Open Science policies and initiatives
● SMD Strategy for Data and Computing
● SPD-41
● Open Science Tools
● SMD Core Data and Computing Services
● Open Science in Earth Science
● Transform to Open Science (TOPS)
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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



Core Values

• As open as possible, as restricted as 
necessary, always secure

• Increase the accessibility, inclusion, and 
reproducibility of SMD scientific activities

• When possible, minimize the burden
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What is the SMD Strategy for Data and Computing?

An SMD-approved strategy to enable 
transformational open science through 
continuous evolution of SMD’s science data and 
computing systems.

Goal 1: Develop and Implement 
Capabilities to Enable Open Science

Goal 2: Continuous Evolution of 
Data and Computing Systems

Goal 3: Harness the Community 
and Strategic Partnerships for Innovation



SPD-41: Scientific Information Policy

SPD-41a was released in November with proposed additions. 
An RFI was released to the community and closed on March 4, 2022.

SPD-41 was  released in 
Augus t 2021.  

SPD-41 brings  together 
exis ting NASA and Federal 
guidance.  

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

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

https://go.usa.gov/xtNTJ
https://go.usa.gov/xtNTt
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SPD-41a Policy ( updates to SPD-41)

Publications
Manuscripts 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 publications shall additionally be 
made publicly available at the time of their 
publication. 

Science workshops and meetings shall 
be open to broad participation and 
documented in public repositories. 

Data
Scientific data 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 data shall be 
openly available with 
no period of exclusive 
access.

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

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



SPD-41a Implementation 
Implementation plan will be developed by CY2023 and include:
● Software  re lease  policy and  upda te  to  NASA processes for software  

re lease
● Guidance  for awards, con tracts, ROSES, and  Announcem ent of 

Opportun itie s; PIs shou ld  include  these  costs in  p roposa ls
● Incorpora ted  text in to  AOs
● Incen tives for the  com m unity to  m ake  the  transition  - e .g ROSES22 F8. 

Supplem ent for Open  Source  Software

SPD-41a  is forward looking - it is  m eant to  app ly to  work going forward . Existing 
m issions and  investiga tions should  adopt parts of th is policy consisten t with  
ava ilab le  re sources.



Supporting Open Source Science
Supporting open source software, 
open data, and open science 
practices in the SMD community.
● ROSES20 E.7 Open Source 

Tools, Frameworks, and 
Libraries selected 16 proposals 
supporting 22 different projects.



Open ROSES22 Elements
F.2 Topical workshops, 
symposium, and conferences

Events designed to expand SMD open science capabilities including open science 
practices; hackathons, data challenges, or un -conferences; or training related to open 
science.  This element has a rolling deadline. 

F.8 Supplemental Open Source 
Software Awards

Supplemental award to modernize software and release as open source.  This element has a 
rolling deadline. 

F.14 Transform to Open 
Science Training

Development of training material, summer schools, and virtual cohorts to advance open 
science literacy for TOPS. Opened on September 9, closes Dec 8

F.19.Multidomain Reusable 
Artificial Intelligence Tools

Enabling critically needed machine learning tools  to advance Heliophys ics  and Earth 
Science research Opened on October 4, closes Jan 13

Coming Soon:
Solicitations to support ‘F.15 High Priority Open Source Science’ and ‘F.16 Supplement for 
scientific software platforms.’

https://nspires.nasaprs.com/external/solicitations/summary!init.do?solId=%7BC669B5EF-ACBB-A0E4-B57D-06F31DEABDB5%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary!init.do?solId=%7B0BFB6C2C-5189-507A-FB82-E5A9869DF9E4%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary!init.do?solId=%7BAB776446-03A8-4C24-845D-2E5A2ADA2D5A%7D&path=open
https://nspires.nasaprs.com/external/solicitations/summary!init.do?solId=%7BDFB2642A-EFEC-317C-C8EE-C41B6FE64D93%7D&path=open
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What is the SMD Strategy for Data and Computing?

An SMD-approved strategy to enable 
transformational open science through 
continuous evolution of SMD’s science data and 
computing systems.

Goal 1: Develop and Implement 
Capabilities to Enable Open Science

Goal 2: Continuous Evolution of 
Data and Computing Systems

Goal 3: Harness the Community 
and Strategic Partnerships for Innovation



Activities for Core Services 
The CSDO is conducting two activities to develop cyberinfrastructure to 
support the Strategy for Data Management and Computing and SPD41: 

1. Defining Core Data and Computing Services Requirements 
Common SMD IT policies, software and computing capabilities to support:
● Movin g to  h yb rid  clou d  e n viron m e n ts: com puting, storage , cybersecurity, 

ne tworking, and  business processes
● Ope n -Sou rce  Scie n ce /SPD-41 re qu ire m e n ts: Research  Data  and Software  Arch ive , 

User Registra tion , Data  Se t Search , Journal Search , AI/ML m ode ls, and  m ore

2. Data and Computing Architecture Study
● Study to  evalua te  a rch itectu re  options for scien tific da ta  and com puting e lem ents of 

Core  Services in frastructu re . 
● Produce  recom m endations for a  Hybrid  Clou d  In fra st ru ctu re for SMD (m ixed 

com puting, storage , and  se rvices environm ent m ade  up  of on-prem ises in frastructu re , 
priva te  cloud se rvices, h igh-end com puting, and  a  public cloud)

Core Services funding initiates in FY24 and ramps up fully in FY25. 



Earth Science Division is 
the Pathfinder for Open 
Source Science.



A. All mission data, metadata, software, databases, publications, and documentation
shall be available on a full, free, open, and unrestricted basis starting in Phase B with 
no period of exclusive access.

B. Science workshops and meetings shall be open to broad participation and documented 
in public repositories.

1
Software shall be developed openly in a publicly accessible, 
version -controlled platform using a permissive software license 
allowing for community use and contributions.

4
Scientific data, metadata, software, publications and documentation 
shall be archived and made available by NASA and/or [Partner] 
starting in Phase B.

2
Manuscripts shall be published with open access licenses ; 
versions of as -accepted manuscripts shall be made available as open 
preprints and deposited in a NASA or [Partner] repository upon 
publication.

5
NASA and [Partner] software, documentation and data shall be 
properly marked, cited, and/or attributed . Metrics to measure 
and acknowledge open -source science contributions will be 
developed.

3
All mission data, calibration information, and simulated products 
supporting development and validation of algorithms shall be 
made available without any conditions to use.

6
NASA and [Partner] will mutually develop an Open -Source 
Science Plan that specifies details of collaboration. 
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Exemplar: Open -Source Science Policy for Earth Science Missions

Collaborative, accessible, inclusive, transparent, and reproducible from the 
beginning.



Evolving ESDSto support Open Science in ESO Era

How can we adapt existing infrastructure to better serve users?

Image: Noun Project

● Migra te  Data  to  the  Cloud Environment

● Prepare  for the  ESO Era

● Community engagement 



Preparing for the ESO Era

The interconnected nature of ESO missions requires a more open, collaborative, inclusive, and 
transparent work model end -to -end for success. DAACs will transform to Science Enabling 
Centers (SECs) to serve users and mission science teams in the the ESO era.

SECs will:
● Focus on  end  use rs and  applica tions
● Have  d irect role s in  ESO m ission  science  

objectives
● Engage  with  m ission  science  team s earlie r, 

in fusing Open  Data  Stewardsh ip  practices and  
facilita ting Early adopte r participa tion

● Lead the  transform ation  to  conducting 
collabora tive  open  science  in  the  cloud 

● The ESO Processing Workshop and Latency 
Study will inform this transition.
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An SMD-approved strategy to enable 
transformational open science through 
continuous evolution of SMD’s science data and 
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Computing Systems

Goal 3: Harness the Community and Strategic 
Partnerships for Innovation



Leading the Path to Open -Source Science
Transform to Open Science (TOPS) is a 
$40 million* 5 -year NASA Science Mission 
Directorate initiative geared towards 
accelerating the adoption and understanding of 
open science with training and outreach

Key Goals: 

• Increase  unde rstand ing & adoption  of open  
science   

• Acce le ra te  m ajor scien tific d iscove rie s.
• Broaden  participa tion  by h istorica lly 

unde rrepresen ted  com m unitie s

*pending appropria tions

2027 Goals:
• 20K earn Open 

Science Badge 

• 5+ major discoveries

• Increase participation 
of underrepresented 
groups by 2x 
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What is TOPS doing? 
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● OpenCore is a community developed set of training 
materials to introduce open science and run workshops at 
13 society meetings annually

● NASA has allocated $3 million/year to fund projects related 
to Open Science Training via the “TOPST” ROSES 22 element.
○ Develop Discipline ScienceCore modules
○ OpenCore summer schools
○ OpenCore virtual cohorts

● Co-leading the Office of Science and Technology Policy 
(OSTP) Subworking group on the Year of Open Science

● Developing and maintaining a open science community on 
GitHub to share resources and ensure an open and 
transparent working environment



In Summary

We have a vision for the future and have been making strides 
towards open source science within the ESDS program and 
NASA Science more broadly.

For upcoming missions, we will build-in open science principles 
at project initiation to tackle common challenges. 

We are excited to continue to build a community dedicated to 
transparency, inclusivity, accessibility, and reproducibility.
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