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Open-Source Software in NASA Science

Due to the nature of Earth and 
Space Science, software is 
integral to every step of the 
scientific process: from 
information gathering from space 
based detectors to sharing results. 
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Software as part of the scientific process

Stages of reproducibility:

1. Software is not mentioned
2. Software is mentioned, but not described
3. Software is described, but not made 

available or by request only 
4. Software is made openly available 
5. …with a permissive license 
6. …with good documentation and testing
7. Bonus: Contributed to a generalized 

package

Challenges in reproducibility:
● Data and plots are shared, but it isn’t 

clear how the plots are derived from 
the data

● Researcher leaves the field or the 
software is lost

● Algorithms are described but with 
insufficient detail to reproduce

● Configurations or steps are not 
shared.



Advantages of Open Source Scientific Software

● Increased reproducibility
● Reuse
● Curation and archiving
● Better understanding of the 

results 
● Credit
● Sustainability

See Open Source Software Policy Options for NASA Earth and Space Science 
for more information, history, advantages and challenges with scientific open 

source software for NASA

https://nap.nationalacademies.org/catalog/25217/open-source-software-policy-options-for-nasa-earth-and-space-sciences


NASA Draft Public Access Plan Part C focus on scientific software:

● Scientific Software underlying scholarly publications is made 
publicly available at time of publication

● Proposals include a Software Management Plan
● Scientific software should be released with documentation 

that enables reusability
● Encourage contributions to existing open source software

SMD SPD-41a: Scientific Information Policy

● Mission scientific software is developed openly
● Recognizes scientific software as a scientific product
● Permissive open source licenses should be used

NASA Software Release policies have also recently been updated

Software Policy Highlights at NASA

RFI Available

https://www.nasa.gov/%E2%80%8Bsites/%E2%80%8Bdefault/%E2%80%8Bfiles/%E2%80%8Batoms/%E2%80%8Bfiles/%E2%80%8Bnasa_%E2%80%8Bocs_%E2%80%8Bpublic_%E2%80%8Baccess_%E2%80%8Bplan_%E2%80%8Bmay_%E2%80%8B2023.pdf
http://science.nasa.gov/sip
https://nodis3.gsfc.nasa.gov/displayDir.cfm?t=NPR&c=2210&s=1E
https://www.federalregister.gov/documents/2023/05/18/2023-10643/request-for-information-nasa-public-access-plan-for-increasing-access-to-the-results-of


The community in
Open Source

Codrina Maria Ilie
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Not for profit organization, since 2006

● Provides financial, organizational and legal 
support to the broader open source 
geospatial community.

● Serves as an independent legal entity to 
which community members can contribute 
code, funding and other resources, secure in 
the knowledge that their contributions will 
be maintained for public benefit.

● Mission is to foster global adoption of open 
geospatial technology by being an inclusive 
software foundation devoted to an open 
philosophy and participatory community 
driven development.

Empower everyone with open 
source geospatial



● Clear structure (governance)
● Framework collaboration with 

like-minded organizations and 
institutions: MoUs

● Traceability and accountability
● Projects guidelines to join OSGeo 

(incubation) 
● Events: FOSS4Gs conferences and code 

sprints

and many more!



Open Source projects metrics?



Open Source for Geospatial Software Resources 
Platform for Geospatial Data Exploitation

Give me a server-side open source solution that 
is MIT compatible, that can natively consume 
OGC API services, that is not governed by a 
benevolent dictatorship, that uses Discord as a 
communication channel and has a bus number 
greater than 5! 
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Software Policy Highlights at NASA

FOSS4G 2006, Lausanne, Switzerland

FOSS4G 2019, Bucharest, Romania



Open Source 
Sustainability

Karthik Ram
UC Berkeley's Institute for Data 
Science
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