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Software Use in Astronomy: an Informal Survey 
Momcheva & Tollerud, 2015 

67% of Astronomers use Python

https://arxiv.org/abs/1507.03989

https://arxiv.org/abs/1507.03989


this change has been tightly coupled with the rise in  

openly developed software

in Astronomy, in particular grassroots projects
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The yt project 

yt is an open-source, permissively-licensed python 
package for analyzing and visualizing volumetric data. 

Started in 2007 by Matt Turk 

~100 contributors to date 

Note: not just a Python package, contains significant sections in C/C++!

http://yt-project.org @yt_astro

http://yt-project.org


SunPy 

The community-developed, free and open-source 
solar data analysis environment for Python. 

Started in 2011 by a group of solar physicists 

~60 contributors to date

http://sunpy.org @SunPyProject

http://sunpy.org


The Astropy project 

The Astropy Project is a community effort to develop a 
single core package for Astronomy in Python and 
foster interoperability between Python astronomy 
packages.

http://astropy.org @astropy

http://astropy.org
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Developers/Contributors for the Astropy core package (as of 14th October 2016):



6 major public releases (first release February 2013) 

Latest stable version: v1.2.1 (released 22nd June 2016) 

~180 individual contributors so far! 

Over 16,000 commits (as of 17th October 2016)

Astropy Core Package



http://docs.astropy.org

http://docs.astropy.org


Observation planning 
Image reprojection 
Publication-quality image plotting 
Machine learning 
Photometry 
Interface to many web services/archives 
Gamma-ray data analysis 
CCD image reduction 
Spectroscopic analysis 
‘Big’ spectral cube analysis (e.g. ALMA, etc.) 
Spectral cube slicing 
<your package here!>  
etc.

Astropy-affiliated packages

http://affiliated.astropy.org

http://affiliated.astropy.org
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First Astropy Coordination Meeting - Center for Astrophysics, 2011 
(followed by STScI in 2012, Yale in 2013)

In-person meetings are crucial



Open Development 
in 2016
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def test_constellations(): 

    # the actual test for accuracy is in test_funcs - this is just meant 
    # to make sure we get sensible answers 

    sc = SkyCoord(135*u.deg, 65*u.deg) 
    assert sc.get_constellation() == 'Ursa Major' 
    assert sc.get_constellation(short_name=True) == 'UMa' 

    scs = SkyCoord([135]*2*u.deg, [65]*2*u.deg) 
    npt.assert_equal(scs.get_constellation(), ['Ursa Major']*2) 
    npt.assert_equal(scs.get_constellation(short_name=True), ['UMa']*2)

(x 10,000)



travis-ci.org (Linux and OSX testing)

Python 3

MacOS X

Documentation

Style



ci.appveyor.com (Windows testing)







readthedocs.org (Documentation)



Challenges 
for openly developped projects 

(in no specific order)



Challenge #1: 

Reaching critical mass



Challenge #2: 

Keeping the barrier of entry low



Challenge #3: 

Heterogeneous development



NO(to feature creep)

Challenge #4: 

Saying 



Challenge #5: 

Giving credit to contributors





Challenge #6: 

Improving diversity



Challenge #7: 

Building good governance models









Online communities: 

   GitHub 
   Mailing lists (astropy, yt-users, sunpy, etc.) 
   Facebook (Python users in Astronomy) 
   Twitter 

In-person community events 

   Dedicated conferences (e.g. #pyastro) 
   Hack days (Astro Hack Week, AAS Hack Day) 



http://openastronomy.org/pyastro/2017/

Python in Astronomy 2017 
8 - 12 May 2017 

Lorentz Center, Leiden

Apply Now! (Deadline: 9th December)



BoF B4 today @ 17:30



Thank you
to all the users and contributors of open projects!


