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2 minutes about me…







Tl;dr: as interested in analysis software as 
scientific results
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Non-profit, based in Baltimore 
Established in 1982 to operate HST for NASA 
Science operations center for HST & JWST 

Develop software to support community 
Mixed staff (astronomers & engineers) 

Archive for > 20 different missions (including Kepler) 
Government contractor (funding via NASA SMD) 



Three things…

1. Insights from GitHub 
2. The work we do at STScI 
3. Recommendations



1

Insights from GitHub



24M users 
1.5M organizations 
67M repositories 

100M pull requests 
1B commits in 2016

Source: https://octoverse.github.com





Every company is a software company.







Open source is in every company.

(Even if they don’t know it)



Maturity model

Consuming open source software

Contributing to open source software

Releasing new open source software



Open is the new normal.



Open source as a strategic advantage.





Source: https://octoverse.github.com



Sustainability is an increasing concern. 







‘Data-oriented’ software is particularly fertile  
open source territory.



Credit: Jake VanderPlas





Data science driving much of this.















License is important.









License is important.
Which licen

se yo
u pick



Business friendly, ‘permissive’ licenses are  
dominant in data-oriented software



Academia can learn from open source.



1.1

Insights from GitHub: Ideas  
Academia should copy



Idea 1: Open collaborations



Open source collaborations

Open Source vs 

Open Collaborations



Open source collaborations

Open Source: the right to 
modify



Open source collaborations

Open Collaborations: a highly 
collaborative development 
process and are receptive to 
contributions of code, 
documentation, discussion, 
etc from anyone who shows 
competent interest.



The pull request



Code first, permission later



Capture context









Exposed process



Every time this happens 
the community learns



Idea 2: Culture of reuse



Software composed of many 
components



Your software is the thing 

that is different



Current academic credit 
model rewards novelty



Idea 3: Verification



“open source is…
reproducible by necessity”

Fernando Perez

http://blog.fperez.org/2013/11/an-ambitious-experiment-in-data-science.html

http://blog.fperez.org/2013/11/an-ambitious-experiment-in-data-science.html
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The work we do at STScI





Data Science Mission Office 

The Data Science Mission Office is responsible for maximizing the 
scientific impact of data at STScI. We do this through a 

combination of: Building and maintaining world-leading data 
management infrastructure and services to support past, current 
and future missions. Being a reliable and trusted source of data, 

software, services and knowledge for the communities we 
support. Developing institutional and community expertise in 

combining data science and astronomy and supporting the 
careers of those individuals doing this work. Exploring new 

technologies, services and infrastructure designed to realize 
the potential of multi-wavelength, multi-mission astronomy.



Data Analysis Tools, Calibration Pipelines, Data 
Management Infrastructure & Archives



Most basic archive: A safe store 



Better: Science-ready data archive



Archive



Archive, Services



Archive, Services, Software



MAST: Multi-mission archive



It works!



Archive, Services, Software



Status quo (until relatively recently)



Looking to the future.



Data-intensive missions

LSST WFIRST



Hybrid missions

• Physics experiments, ‘planned’ science (e.g. surveys) 
• ‘Guest observer’ mode (WFIRST) 
• Vast data-rich archives  
• Core set of services provided by science centers 

(data, storage, compute) 
• Co-created software (both pipelines and data analysis 

tools) 
• Centralization of projects means more contributed 

data products/re-analyses 



Community contributions at all levels



One example



Science center as a facilitator of these activities

Data

Software

Services

DSMO

“Design for community contributions at all stages”



Open source is critical for delivering on our 
mission to support the scientific community.



3

Recommendations



Business-friendly licenses are important.



MIT, BSD, Apache 2

(public domain is *not* considered open source)



GPL-compatibility is important too.

(This rules out the nasa open source license)



Standard NASA contracts are overly-restrictive  
(typically reserve all IP)



Boiler-plate language for contracts that would 
support the ability for any party to acquire 
copyright and release software developed 

under the contract  

Excluding ITAR and EAR ETC.



Process described at code.nasa.gov is  
complex (and slow) 

(And then you end up with the NOSA license)

http://code.nasa.gov




Great Observatories have been an exemplar  
for open data. Let’s make open source software a 

defining feature of NASA science too.
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Thanks!

Arfon Smith (arfon@stsci.edu)
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