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Reproducibility? Why?

To build on top of previous work

To help newcomers

To defeat self-deception
http://www.nature.com/news/how-scientists-fool-themselves-and-how-they-can-stop-1.18517

To verify the correctness of results

… it’s just good practice!

“The results seemed perfectly reasonable.”







… but there are a few obstacles!

Privacy / Confidentiality

Cultural Change

It’s hard!



Even if runnable, results may differ!

The Effects of FreeSurfer Version, Workstation Type, and Macintosh Operating 
System Version on Anatomical Volume and Cortical Thickness Measurements
PLOS ONE, June 1, 2012

“[…] differences were found between the Mac and HP workstations
and between Mac OSX 10.5 and OSX 10.6.”

Reproducibility of Neuroimaging Analyses Across Operating Systems
Front Neuroinform, April 24, 2015

“A first step to correct these reproducibility issues would be to
use more precise representations of floating-point numbers.”
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Computational environment is as indispensable as
the paper, code, and data for reproducibility!



But environments are hard to capture…

Dependency Hell
You cannot expect people to find 
all the chains of dependencies!

You cannot expect people to install 
all the dependencies and run your 
code smoothly!

Gap: tools that can automatically capture all the dependencies in the original environment
and automatically set them up in another environment



ReproZip, the Reproducibility Packer!

Linux

Linux

Mac OS X

Windows

data files, libraries,
environment variables, etc.

required to reproduce
the research

open, unpack, and
reproduce anywhere, anytime!

ReproZip
Package

Packing Unpacking



Website: 
ReproZip:

http://nipy.org/dipy/examples_built/brain_extraction_dwi.html
brain-segmentation
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reprozip trace
Packing



brain-segmentation.rpz
47MB

VM
4GB

reprozip pack
Packing



Linux Mac OS X



Unpacking

directory

unpacks and reproduces
from a single directory
(Linux)

unpacks in a single directory
and builds a full system
environment
(Linux)chroot

/

vagrant

unpacks in a virtual machine
using Vagrant
(Linux, Mac OS X, Windows)

docker

unpacks in a Docker image
(Linux, Mac OS X, Windows)

Unpackers



Setting up the experiment
Unpacking



Reproducing the experiment
Unpacking



How to check my output?
Unpacking



Original:
New:

siemens_scil_b0
ge_scil_b0

How to run it with a different input?
Unpacking



Website: 
GitHub:
Data:
ReproZip:

http://stackedup.org/
https://github.com/merbroussard/sdp_curricula
https://github.com/merbroussard/philasdbudget
stacked-up
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Packing the Web application
Packing



Running the application locally
Unpacking



Porting the application to AWS
Unpacking



GitHub: https://github.com/arokem/visual-white-matter

3



Packing the notebook
Packing



Reproducing the notebook
Unpacking



Pack with ReproZip

[unpacked exp]





”We do not need tools like ReproZip!”

”We need tools like ReproZip!”



ReproZip can pack…

Data analysis scripts / software (any language, you name it!)

Graphical tools

Interactive tools

Client-server applications (including databases)

Jupyter notebooks (very soon!)

MPI experiments (setting up the experiment is involved though…)

... and many more!



Who is using ReproZip?

Academic Publications

Recommended by the Information Systems Journal Reproducibility Section
Recommended by the ACM SIGMOD Reproducibility Review
Listed on the Artifact Evaluation Process Guidelines

Other Use Cases

Integrated as a component of CoRR
Archiving data journalism apps, e.g.: Stacked Up
… and many more: https://examples.reprozip.org/



Thank You!
Website: 
Examples:
GitHub:
Mailing list:

https://www.reprozip.org/

https://examples.reprozip.org/

https://github.com/ViDA-NYU/reprozip

reprozip-users@vgc.poly.edu

Fernando Chirigati
fchirigati@nyu.edu

Rémi Rampin
remi.rampin@nyu.edu

Vicky Steeves
victoria.steeves@nyu.edu
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Current and Future Work

Distributed experiments (MPI)

Packing support for OS X

Remote file management

Integration with Jupyter Notebook



Limitations

Only packs experiments in Linux distros

Only detects information about software packages in Debian and 
Fedora-based environments
… but all the required files are captured regardless of the Linux system!

Does not allow reproducibility of non-deterministic processes

Does not save state



ReproZip vs. Existing Packing Systems

Packing systems: CDE, PTU, CARE

ReproZip adds important features and contributions:
• Portability: Linux experiments can be unpacked in different OS’es
• Extensibility: Developers can easily implement new unpackers for other 

environments / systems
• Reusability: ReproZip automatically identifies input files, parameters, and output files, 

allowing users to easily modify these for reuse purposes
• Easy of use: Users have control over the collected trace and can customize the 

reproducible package; ReproZip also provides command-line and graphical interfaces 
that make it easier to setup, reproduce, and modify the original experiment


