


Research Reproducibility - An 
Opportunity for Software 
Engineers

Adrian-Tudor Pănescu
Lead Integrations Engineer @ Figshare

digital-science.comhttp://doi.org/10/c7xp



Non-reproducibility - anecdotal evidence

© The Tesla Collection; Elsevier Inc.
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Non-reproducibility - scientific evidence

Byrne, J., A., Labbé, C. (2017) Striking similarities between publications from China describing single gene knockdown experiments in human cancer cell 
lines doi:10.1007/s11192-016-2209-6, see also Seek & Blastn http://scigendetection.imag.fr/TPD52/ figshare.com



Non-reproducibility - scientific evidence

figshare.com
Eklund, A., Nichols, T.E., Knutsson, H. (2016) Cluster failure: Why fMRI inferences for spatial extent have inflated false-positive rates doi:10.1073/
pnas.1602413113



What about computer science?

Collberg, C., Proebsting, T., Warren, A., M. (2015) Repeatability and Benefaction in Computer Systems Research - A Study and a Modest Proposal http://
reproducibility.cs.arizona.edu/v2/RepeatabilityTR.pdf figshare.com



Why is reproducibility important?

figshare.com
Nature Cell Biology (2018) The challenge of the post-truth era doi:10.1038/s41556-018-0231-z; https://www.dimensions.ai/



Opportunities for software engineers

● Develop (or retrofit) the technologies required for 
achieving reproducibility
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Opportunities for software engineers

● Develop (or retrofit) the technologies required for 
achieving reproducibility; examples:
○ Repositories
○ Compute environments
○ Preservation

figshare.com



Repositories - today

https://github.com/showcases/science
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Repositories - challenges

● Ease of use - not all users in the scientific community 
have the required technical skills, how do we cater to 
them?

● Applicability - research outputs are diverse (data - 
figshare.com, preprints - arxiv.org, MRIs - 
openfmri.org etc.); repositories should handle all, and 
link between the sources.

● Discovery - how do we find all the above outputs (i.e. 
Google Scholar for all research)?

figshare.com



Detour - Reproducibility vs. Replicability

● Reproducibility - same code, same data, different 
analyst

● Replicability - same code, different data

Patil, P., Peng, R. D., Leek, J. (2016) A statistical definition for reproducibility and replicability doi:10.1101/066803
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Reproducibility - code

Wiecky, T. (2015) Notebook file containing all analyses to reproduce plots and statistics doi:10.6084/m9.figshare.2008401, see also https://jupyter.org/

figshare.com



Reproducibility - environment
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Reproducibility - paper

Maciocci, G., Aufreiter, M., Bentley, N. (2019) Introducing eLife’s first computationally reproducible article https://elifesciences.org/labs/ad58f08d/
introducing-elife-s-first-computationally-reproducible-article, see also https://stenci.la/ figshare.com



Preservation and continuity

Acín, V., Casals, J., Delfino, M., Delgado, J. (2019) PIC Deployment Scenarios https://www.slideshare.net/ARCHIVERProject/pic-archiver-stansted, see 
also https://www.archiver-project.eu figshare.com



Preservation and continuity

https://www.softwareheritage.org/
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Preservation is not just storage

figshare.com
https://www.engadget.com/2019/10/18/us-military-nuclear-missiles-floppy-disks



Preservation is not just storage

figshare.com
http://osxdaily.com/2011/02/12/nes-emulator-for-mac 
https://github.com/gco/xee/blob/master/XeePhotoshopLoader.m#L108 
https://wayback.archive.org



Opportunities for software engineers

● Develop (or retrofit) the technologies required for 
achieving reproducibility

● Lead by example
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Lead by example, please.

figshare.com
Ziemann, M., Eren, Y., El-Osta, A. (2016) Gene name errors are widespread in the scientific literature doi:10.1186/s13059-016-1044-7



Lead by example, please.

https://medium.com/@ageitgey/the-dumb-reason-your-fancy-computer-vision-app-isnt-working-exif-orientation-73166c7d39da

figshare.com



Lead by example

● Ensure that CS research is reproducible!
● Have more software engineers specialize in scientific 

computing, emphasize the reproducibility aspect
○ Should we take the lead on teaching reproducibility? See 

software-carpentry.org
○ Transfer engineering principles to scientific software: testing, 

versioning, etc.
● Apply new trends to reproducibility - distributed 

systems, microservices, blockchain, linked data

figshare.com



Lead by example

figshare.com
Shaw, Z. A. (2016) Learn Python the Hard Way
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