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A syllabus for research computing

1. command line utilities in Unix/Linux 

2. an open-source scientific software ecosystem (our favorite is 
Python's) 

3. software version control (we advocate the distributed kind: 
our favorite is git) 

4. good practices for scientific software development: code 
hygiene and testing 

5. knowledge of licensing options for sharing software

https://barbagroup.github.io/essential_skills_RRC/
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http://rtalbert.org/blog/2015/interview-lorena-barba

Why do you advocate so strongly for open-source 
technology in research and education?

http://rtalbert.org/blog/2015/interview-lorena-barba


Free & Open-source Software (FOSS)

An invention of great impact: 

‣an alternative to intellectual-property instruments 

‣OS licenses allow people to  
coordinate their work freely



Open-source licenses: 
People can coordinate their work freely, within the 
confines of copyright law, while making access and wide 
distribution a priority.



Open source 
It's not sufficient to make the source public to 
read. We must attach a license that allows others 
to modify and distribute the code.



The Open Definition

“Open data and content can be freely used, 
modified, and shared by anyone for any purpose.”

http://opendefinition.org

http://opendefinition.org
https://okfn.org


Open source & Reproducibility



Def.— Reproducible research 
Authors provide all the necessary data and the computer 
codes to run the analysis again, re-creating the results.

Schwab, M., Karrenbach, N., Claerbout, J. (2000) “Making scientific computations 
reproducible,” Comp. Sci. Eng. Vol. 2(6):61–67 



http://dx.doi.org/10.1109/MCSE.2009.15

http://dx.doi.org/10.1109/MCSE.2009.15


Guide to Licenses 

Everyone developing software in an academic 
setting should have working knowledge of 
software licenses. 





Software is a creative work, and copyright is 
automatically attached to it.



Always add a license to software you 
plan to make public.



Permissive vs. copy-left



Permissive licenses

‣ Fewest restrictions 

‣ Allow use, distribution, modification 

‣ Only require that code authors be given credit 

‣ Best choice for academic use 

‣ E.g., Berkeley Software Distribution (BSD), MIT License, 
Apache License





Copy-left licenses

‣ Guarantees perpetual access to the source code 

‣ Requires any derivative work be under the same license 

‣ A.k.a. “share-alike” licenses 

‣ Are considered restrictive 

‣ E.g., GPL license





License compatibility 
Compatible licenses allow source code from different 
works to be combined to make new software. Not all 
licenses are compatible!
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How to choose? 
For academic work: simple & permissive is best.

http://choosealicense.com/



Subtlety: MIT vs. BSD 3-clause

‣ MIT License: 
 
“The above copyright notice and this permission notice shall be 
included in all copies or substantial portions of the Software.” 

‣ BSD 3-clause: 
 
“Redistributions of source code must retain the above 
copyright notice, this list of conditions and the following 
disclaimer.”



Bonus advice: 
Write into your grant proposals that your research 
software will be released under an OSI-approved license. 


