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What is Science?

‣ American Physical Society: 

- Ethics and Values, 1999 

"The success and credibility of science are anchored 
in the willingness of scientists to […] Expose their 
ideas and results to independent testing and 
replication by others. This requires the open 
exchange of data, procedures and materials."

https://www.aps.org/policy/statements/99_6.cfm

https://www.aps.org/policy/statements/99_6.cfm






As a general rule, researchers do not test or 
document their programs rigorously, and they 
rarely release their codes, making it almost 
impossible to reproduce and verify published 
results generated by scientific software …
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QUOTE: 
"There are terrifying statistics showing that 
almost all of what scientists know about coding 
is self-taught," says Wilson. "They just don't 
know how bad they are."

1 4  O C T O B E R  2 0 1 0  |  VOL  4 6 7  |  N AT U R E  |  7 7 5



http://retractionwatch.com/2016/09/26/error-in-one-line-of-code-sinks-2016-seer-cancer-study/










2009 Yale Data and Code Sharing 
Roundtable

‣ 14 contributed thought pieces 

‣ “Data and Code Sharing Declaration”  
... demanding a resolution to the credibility crisis from the 
lack of reproducible research in computational science.
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Practicing safe software ...

‣ Use a version-control system 

‣ Track your materials 

‣ Write testable software 

‣ Test the software 

‣ Encourage sharing of software
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http://icerm.brown.edu/tw12-5-rcem/
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‣ I teach my graduate students about reproducibility 

‣ All our research code (and writing) is under version control 

‣ We always carry out verification & validation (and make them public) 

‣ For main results, we share data, plotting script & figure under CC-BY 

‣ We upload preprint to arXiv at the time of submission to a journal 

‣ We release code at the time of submission of a paper to a journal 

‣ We add a “Reproducibility” declaration at the end of each paper 

‣ I develop a consistent open-science policy & keep an up-to-date web 
presence

Reproducibility PI Manifesto







Why does it matter? 
We use computers to create scientific knowledge.



“Essential skills for reproducible 
research computing”



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/


