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I will talk about
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§  Experience before PIRE and insight from 
an Astronomer 

§  The need for open science and 
reproducible research 

§  Tools for open and reproducible 
collaborative research 

 



In grad school, I did everything wrong
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§  Data reduction on wide-
field Mosaic tiles of optical 
images without using 
OSDC 

§  282 MB x 300 images/night 
§  85 GB/night raw data 
§  x4 nights run à 350 GB raw 
§  x5-6 processing à ~ 2TB 

 
§  Collaborating globally with 

HALOGAS without using 
OSDC 



And then I came to the 2013 PIRE workshop 
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§  I should have been using something like 
OSDC all through grad school 

 

cloud 
noob 



Astronomers have a really solid community  
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§  We have pretty consistent standards. 
§  .fits file format 
§  IRAF software or something equivalent 
 

§  For cross-disciplinary analysis, we need a 
community with more cohesive data 
analysis approaches and collaboration to 
facilitate cross-disciplinary discovery. 

 



So I have been learning about  
How to make collaborative research easier
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Confused Maria spent lots of time dealing with installing 
random needed software and just trying to read in data 
before Researcher Maria could even think about science. 



Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

Confused Maria spent lots of time dealing with installing 
random needed software and just trying to read in data 
before Researcher Maria could even think about science. 

If someone else has also already 
had to do this, I shouldn’t have to. 
If only we could upload our brains 
to the Open Science Data Cloud. 
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   Wait, I can ‘snapshot’ my entire 
computing environment (software, 
analysis codes) to help the next 
researcher!!  Now if I could only 
clone myself… 
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Cue Jake the Intern, cloned from myself 
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Cue Jake the Intern, cloned from myself 
except that he never has to struggle with 
the stuff that confused me. 



Making collaborative research easier
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à  Submitted paper in < 7 weeks after Jake started 

 



Because scientific progress is slowed 
redoing everyone else’s work
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Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



Because scientific progress is slowed 
redoing everyone else’s work


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

 

Attribution : The Illustrated Guide to a PhD By Matt Might 



More gravely, there is a need for reproducibility 
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Because if scientists can’t convince each 
other of their results, then they cannot 

convince the public
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The Importance of Reproducibility in High-throughput Biology by Dr. Keith Baggerly 



A solution is reproducible research
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What is reproducible research?


Maria Patterson  (mtpatter@uchicago.edu)                  Center for Data Intensive Science, University of Chicago 

§  Making data analysis transparent by 
allowing others to completely reproduce all 
results from the initial raw data 
§  Same data, same computing environment, 

same analysis 

§  Can do this with Open Science Data Cloud 

 



This slide is shameless self promotion
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Dr. Jeff Coughlin (Seti Institute, Kepler), Dr. Ryan Hamilton 
(NASA Ames, SOFIA), what a great blog this should be 
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Figure source: Roger Peng, JHU 
Reproducible Research class, Coursera 



Literate statistical programming is a great tool
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§  Programming that is both  
§ Human readable 
§ Machine readable 
 

§  Embed your code in the analysis 
documentation 



Some tools for reproducible research: Sweave
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§  R markdown ‘knitr’ demonstration (no 
LaTeX knowledge required) 

Some tools for reproducible research: knitr
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§  Start with a good science question. 
§  Do NOT do anything by hand (edit spreadsheets, 

remove outliers, point and click to download data) but 
instead teach the computer to do it. 

§  Use version control. 
§  Set seeds for random number generation. 
§  Keep track of your computing environment (OS, 

architecture, software dependencies and versions). 
§  Don’t save any output (tables, figures), but instead keep 

the code + data to regenerate them. 
§  Think about the entire pipeline, from accessing raw data 

entirely through to displaying results. 

Checklist for reproducible research




Additional online tools for collaboration
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§  See writelatex 



In summary
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§  Please take advantage of this workshop to 
cross-pollinate the best ideas from different 
disciplines. 

 
§  Use reproducible research methods to  

§  1) Make your life easier 
§  2) Push the boundary of knowledge further 
§  3) Ensure valid and reliable scientific results 

§  Don’t forget to tweet what you have learned and 
mention @OSDCpire 

 


