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Problem of Reproducibility in 
Computation and Data Exploration 
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• What compiler was used?
• Which compilation flags?
• How was subsystem X configured?
• How does the workload look like?
• What if I use input dataset Y?
• And if I run on platform Z?
• …
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Lab Notebook



Common Experimentation Workflow
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1. Pick a DevOps tool for each stage.
– Each component of experimentation workflow.

2. Put all associated scripts in version 
control.
– Make experiment self-contained.

3. Document changes as experiment evolves.
– In the form of commits.



Popper-compliant Experiments

• An experiment is Popper-compliant if all of 
the following is available (self-contained) 
and running correctly:
– Experiment code
– Orchestration
– Data dependencies
– Parameterization
– Results
– Validation
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Popper-CLI
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$ cd mypaper-repo
$ popper init
-- Initialized Popper project mypaper-repo

$ popper experiment list
-- available templates ---------------
ceph-rados proteustm mpip adam sirius comd-openmp
cloverleaf   gassyfs zlog bww unum-py cuddn-deeplrn
spark-bench  torpor     malacology  genevo mantle    rita-idx
hadoop-yarn  kubsched alg-encycl macrob dadvisor obfuscdata

$ popper experiment add gassyfs
-- Added gassyfs experiment to mypaper-repo

$ popper experiment init mynewexp
-- Initialized mynewexp experiment in mypaper-repo
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Automated Validation
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Reviewer/Reader Workflow
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Other Use Cases

• Parallel Algorithms Encyclopedia
• ctuning extended artifact description
• HPC Proxy applications (mini-apps)
• Elsevier’s 2011 executable paper challenge
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Communities

• Numerical weather prediction as part of the 
Big Weather Web (bigweatherweb.org)

• Distributed Systems (UCSC / UW Madison)
• Game design as part of the generative 

methods effort at the (UCSC Augmented 
Design Lab)

• HPC at LLNL and Sandia
• Genomics at UCSC
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Analogies with DevOps Practice
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Scientific	exploration Software	project

Experiment	code Source	code

Input	data Test examples

Analysis	/	visualization Test	analysis

Validation CI	/	Regression	testing

Manuscript	/	note book Documentation	/	reports

Key Idea: manage a scientific exploration like 
software projects 


