
Reproducible Research
The Hacker Within – Monday 15th October 2018

Simon Branford



Advertising vs. Scholarship

 Jon Claerbout: “An article about 

computational results is advertising, not 

scholarship. The actual scholarship is the full 

software environment, code and data, that 

produced the result.”
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What is Reproducibility?

 “Economists and social scientists often use the term 

to mean that computer code and data are available 

so that someone would be able, if so inclined, to redo 

the same analysis using the same data. For bench 

scientists, who made up most of our respondents, it 

usually means that another scientist using the same 

methods gets similar results and can draw the same 

conclusions. We asked respondents to use this 

definition.”





Version Control



Code Notebooks



Data

 May not want the data in VCS

– Binary file formats not great in VCS

 Systems where metadata is in a repository or 

database

– Files in a file store

– Quickly and easily get back and forth from 

file to metadata



Electronic Laboratory Notebook

 There are a plethora to choose from!
– https://www.nature.com/articles/d41586-018-05895-3



Computational Reproducibility

 Setting the Default to Reproducible -

Reproducibility in Computational and 

Experimental Mathematics, Stodden et al. –

2013

– Five sections



Reviewable Research

 The descriptions of the research methods can 

be independently assessed and the results 

judged credible. (This includes both 

traditional peer review and community review, 

and does not necessarily imply 

reproducibility.)



Replicable Research

 Tools are made available that would allow 

one to duplicate the results of the research, 

for example by running the authors’ code to 

produce the plots shown in the publication. 

(Here tools might be limited in scope, e.g., 

only essential data or executables, and might 

only be made available to referees or only 

upon request.)



Confirmable Research

 The main conclusions of the research can be 

attained independently without the use of 

software provided by the author. (But using 

the complete description of algorithms and 

methodology provided in the publication and 

any supplementary materials.)



Auditable Research

 Sufficient records (including data and 

software) have been archived so that the 

research can be defended later if necessary 

or differences between independent 

confirmations resolved. The archive might be 

private, as with traditional laboratory 

notebooks.



Open or Reproducible Research

 Auditable research made openly available. 

This comprised well-documented and fully 

open code and data that are publicly 

available that would allow one to (a) fully 

audit the computational procedure, (b) 

replicate and also independently reproduce 

the results of the research, and (c) extend the 

results or apply the method to new problems.



Consider

 Testing

 Documentation

 Licensing

 Standard systems

 People join and leave projects

 Permanent email and websites



 Mike Croucher talk, mentioned by Ed

– http://mikecroucher.github.io/MLPM_talk/


