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Using Python as a service

• As knowledgeable programmers, there are various ways that 
we can use these skills to improve astronomy	



• Example: Github repos, software development, education	



• These are essentially tools that help people to do astronomy 
(or anything) in a better/more efficient way	



• arXiver is an example of Python as a service, which aims to 
achieve a similar goal of helping people
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My aims through this talk

1. Introduce and explain the workings of arXiver, which was 
developed using Python to provide a literature service	



2. Demonstrate how we have interacted with the community 
to (hopefully!) improve arXiver over time	



3. Give an insight into other ways that Python programmers 
can use their skills to improve the way we do astronomy
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arXiver is brought to you by:
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Me & Aidan Hotan (CSIRO)	


@cosmicpudding & @EldritchLore



The inner workings of arXiver
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Scrape new arXiv postings Download each paper’s tar file Find associated images
urllib urllib os

Fourier spectral analysis
numpy, scipy

Pick a selection of figures
numpy, scipy

Post to Wordpress.com
wordpress_xmlrpc

Email notification
email, smtplib



The inner workings of arXiver
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Why is the literature important? 

• Science is fundamentally built upon previous work - and 
astrophysics is no exception to this	



• It is (currently) the key quantifiable output of an astrophysicist	



• Knowledge of your work’s place in a wider field is critical to 
contextualising its relevance	



• Keeping up to date with the newest advances in astronomy 
gives you an idea of the general direction of the field 

7Python in Astronomy, 21st April 2015



How has the literature changed?
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How has the literature changed?
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How does arXiver help?

• Daily papers appearing on astro-ph can be hard to digest	



• We present the meta-data of each paper, reformatted	



• We also include three ‘representative’ figures from the paper
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How does arXiver help?
http://arxiver.net	
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How does arXiver help?
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How does arXiver help?
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How does arXiver help?
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“But I prefer words…”



cloudyscience.wordpress.com
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http://cloudyscience.wordpress.com


Selecting representative images

• How can an automated process decide what most appeals to a 
wide variety of human viewers?	



• Could apply machine learning with a training data set 
- This seems overly complicated 
- Likely to be high variance in the input data (differing opinions)	



• Instead, consider objective information content 
- Scientific information content is impossible to rate without intelligent 
interpretation, but we can judge the raw complexity of an image 
- A perfect opportunity to apply the Fourier transform!
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Making a selection
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Initial response to arXiver
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Current usage of arXiver
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Current usage of arXiver
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Current usage of arXiver
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…



Current usage of arXiver
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Current usage of arXiver
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The role of the arXiver user
• We see arXiver as a tool for astronomers	



• In order to gauge the current user experience of arXiver, we 
released an arXiver User Survey 	



• This survey had three goals: 
1) To determine opinion on showing author names in posts  
2) To identify the optimal path for future development 
3) To assess the response of astronomers to arXiver	



• Overall we had 158 unique responses from around the world!
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The arXiver user survey
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The question of author names
• At the start, we chose not to include author names in posts	



• This was done with the goal that arXiver readers could judge 
each post based on its scientific content, not knowledge of 
authors (avoiding any unconscious or conscious bias)	



• There are convincing arguments on both sides 
- avoiding bias, focusing on science 
- giving credit/exposure, familiarity with authors	



• Part of the arXiver User Survey examined this question
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The question of author names
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Paths for future developments
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The 2013 experience of arXiver

30

2 star
4.4

3 star

26.6

4 star

50.0

5 star

19.0

Python in Astronomy, 21st April 2015



The future of arXiver
• arXiver is at 207% storage capacity (6.2 GB) - need to move to a server!	



• The arXiver User Survey results helped us determine what to focus on 
developing next, as well as answering the author question 	



• There may be potential for future collaboration with other open access 
scientific data projects in astronomy - arXiv? Other sciences?	



• Fourier spectral occupancy is an effective way to determine the 
complexity of an image, and may be applicable beyond arXiver	



• Python, combined with existing libraries, can be used to provide useful 
new services to aid astronomers in their work
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Come talk to me!

• If you have ideas for new features or the future of arXiver, 
and how we can make it more useful for astronomers	



• If you want to know more about any of the packages I 
mentioned, or seek advice on similar Python-web stuff	



• If you know about transitioning from wordpress.com to 
wordpress.org and how to make it go smoothly 	



• If you are interested in Fourier spectral occupancy* 
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http://arxiver.net	



33

Thanks for listening!

http://arxiver.net

