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Software at STScI for the Community

Software that is meant to be used by the astronomy community to do their 
science. 



JWST/STScI Community Software is Built on a Shared Foundation

Although: 
Open Source  

≠ 
 Open 

Development

Openness 
leads to 
sharing 
the load



What is Open Development?

• A way to build software 
that emphasizes 
processes where every 
step is done publicly. 

• Anyone, internal or 
external, can 
participate as a 1st-
class citizen. 

• This makes the 
software also by the 
astronomy community. 
(Like you!)



What is Open Development?

• Starting from a Pull 
Request… Anyone 
can review 

• Commenters may 
be scientists 

• Or engineers 
• The original author 

then chooses how 
to update it 

• The maintainers just 
hit “merge”. The 
user has become a 
contributor.



Open Development is also Open Planning

• Design and 
planning of these 
tools also occurs in 
the open, in the 
same place the 
code lives. 

• Contributions/
opinions are 
accepted from 
anyone.

You can do any of this right now!



JWST and HST Data Analysis Tools are Open Developed

• DATs: Post-Pipeline Tools 
- Analysis Tools 
‣ Photutils (w/Astropy) 
‣ Specutils (w/Astropy) 
‣ WebbPSF 

- Visualization Tools 
‣ SpecViz 
‣ MOSViz 
‣ CubeViz 
‣ Imexam 
‣ Ginga 

- STAK (“Python for IRAF-
users”) 

• JWST Pipeline
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Photutils

• DATs: Post-Pipeline Tools 
- Analysis Tools 
‣ Photutils (w/Astropy) 
‣ Specutils (w/Astropy) 
‣ WebbPSF 

- Visualization Tools 
‣ SpecViz 
‣ MOSViz 
‣ CubeViz 
‣ Imexam 
‣ Ginga 

- STAK (“Python for IRAF-
users”) 

• JWST Pipeline

https://photutils.readthedocs.io

https://photutils.readthedocs.io


Specutils

An Astropy-coordinated package with data structures and 
standard analysis functions for spectroscopy.

•Pythonic data structures of spectra^
•Analysis functions ->

•Flux, Centroids, FWHM
•Continuum fitting/subtraction
•Spectral arithmetic, respecting 

units
•Line modeling

• DATs: Post-Pipeline Tools 
- Analysis Tools 
‣ Photutils (w/Astropy) 
‣ Specutils (w/Astropy) 
‣ WebbPSF 

- Visualization Tools 
‣ SpecViz 
‣ MOSViz 
‣ CubeViz 
‣ Imexam 
‣ Ginga 

- STAK (“Python for IRAF-
users”) 

• JWST Pipeline

https://specutils.readthedocs.io

https://specutils.readthedocs.io


Mosviz

• DATs: Post-Pipeline Tools 
- Analysis Tools 
‣ Photutils (w/Astropy) 
‣ Specutils (w/Astropy) 
‣ WebbPSF 

- Visualization Tools 
‣ SpecViz 
‣ MOSViz
‣ CubeViz 
‣ Imexam 
‣ Ginga 

- STAK (“Python for IRAF-
users”) 

• JWST Pipeline

A visualization tool for Multi-Object Spectrographs
(heavily leverages Glue)



Ginga (+ stginga)

• DATs: Post-Pipeline Tools 
- Analysis Tools 
‣ Photutils (w/Astropy) 
‣ Specutils (w/Astropy) 
‣ WebbPSF 

- Visualization Tools 
‣ SpecViz 
‣ MOSViz 
‣ CubeViz 
‣ Imexam 
‣ Ginga

- STAK (“Python for IRAF-
users”) 

• JWST Pipeline

An image 
viewer in 
Python

(Works both 
out of and 

inside 
Notebooks)



In Development: More Interactive Notebooks

• DATs: Post-Pipeline Tools 
- Analysis Tools 
‣ Photutils (w/Astropy) 
‣ Specutils (w/Astropy) 
‣ WebbPSF 

- Visualization Tools 
‣ SpecViz 
‣ MOSViz 
‣ CubeViz 
‣ Imexam 
‣ Ginga 

- STAK (“Python for IRAF-
users”) 

• JWST Pipeline
Will be at https://spacetelescope.github.io/notebooks/ 

https://spacetelescope.github.io/notebooks/


STScI Supports Community Open-Developed Projects

Contributions to astronomy and 
scientific libraries are a part of 
tool development for the 
missions. This lets us both 
leverage these libraries and “give 
back” our knowledge.



These Tools Are Also Used by Other Organizations/Institutes



This  is  how STScI  is  he lp ing bui ld  a  new generat ion  
of  sof tware  too ls  that  are  not  just  for  ast ronomy,  

but  a lso  by  and for ,  the  ast ronomy communi ty .


