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Science today

http://www.youtube.com/watch?v=N2zK3sAtr-4


Olah & Carter (2017). Research Debt. Distill.
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○ Community-based project management

○ A practical introduction to pyBIDS

○ Authoring for collaboration

○ A practical introduction to Jupyter Notebooks and
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BIDS & the 
TIER Protocol
Community-based standards 
for project management
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Meet Professor Smith

With thanks to Chris Gorgolewski

https://www.slideshare.net/chrisfilo1/towards-open-and-reproducible-neuroscience-in-the-age-of-big-data


Meet Mike

With thanks to Chris Gorgolewski

https://www.slideshare.net/chrisfilo1/towards-open-and-reproducible-neuroscience-in-the-age-of-big-data


Meet Mike’s project folders

With thanks to Chris Gorgolewski

https://www.slideshare.net/chrisfilo1/towards-open-and-reproducible-neuroscience-in-the-age-of-big-data


Your number one 
collaborator is yourself 6 
months ago:
And she doesn’t answer 
emails



Community-based project 
management standards



Houston, we have a problem

XKCD

https://xkcd.com/927/


Community-based 
standards

○ Developed openly
○ Strive for consensus in 

decision-making
○ Designed to empower 

and equip community 
members

https://mozilla.github.io/open-leadership-training-series



A (quick) case study



The Reproducibility 
Project

max growth

https://osf.io/fejxb/



… still did not have fully 
standardized project organization !

max growth

https://osf.io/fejxb/
https://osf.io/blcj6/

The Reproducibility 
Project
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Project TIER

Raw Data

A copy of every original 
data file from which you 
extract any of data used 
in your study.

Your original data files 
serve as a record of the 
data you began the 
project with.

 

Analysis Code +
Analysis Data

One or more files 
containing code used for 
the study...  should 
execute all the data 
processing and analysis 
necessary to replicate 
the study and reproduce 
the reported results

Documents

Documentation to 
understand the study

● A copy of your final 
paper

● Your Data Appendix
● Your README file

https://www.projecttier.org/



The TIER Specification

https://www.projecttier.org/tier-protocol/specifications/#overview-of-the-documentation


https://osf.io/ybzxe/

https://osf.io/ybzxe/






The TIER Specification

https://www.projecttier.org/tier-protocol/specifications/#overview-of-the-documentation
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Example BIDS dataset layout



The 80 / 20 rule
Focus on the 80% use 
case to enhance clarity 
and collaboration





You?
We need your expertise ! 
Join the BIDS community 

on GitHub

https://github.com/bids-standard/bids-specification
https://github.com/bids-standard/bids-specification








NeuroStars.org

https://neurostars.org


handbook.datalad.org

http://handbook.datalad.org/


Checking in on 
Professor Smith

With thanks to Chris Gorgolewski

https://www.slideshare.net/chrisfilo1/towards-open-and-reproducible-neuroscience-in-the-age-of-big-data


OpenNeuro.org

https://openneuro.org


Recent activity on OpenNeuro.org

https://openneuro.org/


https://neuroimage.usc.edu/brainstorm/Tutorials/
RestingOmega#BIDS_specifications

https://neuroimage.usc.edu/brainstorm/Tutorials/RestingOmega#BIDS_specifications
https://neuroimage.usc.edu/brainstorm/Tutorials/RestingOmega#BIDS_specifications




How it works

Containerization
Package your software 
to use in any computing 
environment.

Structured queries
Know that the provided 
data meets certain 
attributes.

Analysis code
Currently 26 supported 
BIDS Apps. Wrap your 
own software with the 
example app.

http://bids-apps.neuroimaging.io/apps/
https://github.com/BIDS-Apps/example


One example: fMRIPrep

>> fmriprep    \
data/ out/  \
participant \
-w work/



Professor Smith
(circa 2030)

With thanks to Chris Gorgolewski

https://www.slideshare.net/chrisfilo1/towards-open-and-reproducible-neuroscience-in-the-age-of-big-data


The TIER Specification

Cookiecutter

ReproIn RMarkdown,
Jupyter

https://www.projecttier.org/tier-protocol/specifications/#overview-of-the-documentation
https://github.com/audreyr/cookiecutter
https://github.com/ReproNim/reproin
https://rmarkdown.rstudio.com/
https://jupyter.org/


Zenodo GitHub integration
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Take-home ideas

○ Project management is 
for everyone

○ Community-driven 
standards enable new 
kinds of science

@emdupre_

https://twitter.com/emdupre_
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Jupyter
Authoring the next generation 
article



An article about computational science in a scientific 
publication is not the scholarship itself, it is merely 
advertising of the scholarship. The actual scholarship is the 
complete software development environment and the 
complete set of instructions which generated the figures.

-- Buckheit and Donoho
   WaveLab and Reproducible Research, 1995



For example: the Jupyter Notebook



a community of people and an ecosystem of open 
tools and standards for interactive computing 

With thanks to Chris Holdgraf

https://docs.google.com/presentation/d/1IP_0RclPDHT3ezbdFjxc8D0xwMJIhWNnnNgTWkbKyVI/edit#slide=id.g5b30d56ecd_0_0


create things that are language-agnostic and modular. 
Empower people to use other open tools.

With thanks to Chris Holdgraf

https://docs.google.com/presentation/d/1IP_0RclPDHT3ezbdFjxc8D0xwMJIhWNnnNgTWkbKyVI/edit#slide=id.g5b30d56ecd_0_0


For example: the Jupyter Notebook



complete set of instructions
open-source languages are the raw material 



complete set of instructions
capture the steps



complete set of instructions
maintenance and sharing

● version control
● issue tracking
● licensing
● integrations with

○ testing services
○ documentation hosting
○ ...

GitHub GitLab

Bitbucket



● Interleave explanatory text, code, and generated figures

● Add in additional kernels

● Create outputs in a variety of formats (HTML, PDF,
Markdown)

What can we do with it ?

https://github.com/jupyter/jupyter/wiki/Jupyter-kernels


● %matplotlib

● %timeit

● %load 

● %history

Magic !



Here’s one workflow for 
collaborative authoring



With thanks to Chris Holdgraf

https://docs.google.com/presentation/d/1IP_0RclPDHT3ezbdFjxc8D0xwMJIhWNnnNgTWkbKyVI/edit#slide=id.g5b30d56ecd_0_0


With thanks to Chris Holdgraf

https://docs.google.com/presentation/d/1IP_0RclPDHT3ezbdFjxc8D0xwMJIhWNnnNgTWkbKyVI/edit#slide=id.g5b30d56ecd_0_0


I Don't Like Notebooks

Joel Grus (@joelgrus)                    #JupyterCon 2018



notebooks have 
tons and tons of 

hidden state 
that's easy to 
screw up and 

difficult to 
reason about

@joelgrus #jupytercon



● Kernel restart and run-all
● Think about using tools beyond just the Notebook

We can respect statefulness



JupyterLab
The next generation Jupyter interface

jupterlab.readthedocs.io



A complete software development environment



JupyterLab Extensions





With thanks to Chris Holdgraf

you?

Acknowledgements

https://docs.google.com/presentation/d/1IP_0RclPDHT3ezbdFjxc8D0xwMJIhWNnnNgTWkbKyVI/edit#slide=id.g5b30d56ecd_0_0


Take-home ideas

○ There’s a whole galaxy 
beyond the PDF, and 
Jupyter can help us get 
there

@emdupre_

https://twitter.com/emdupre_
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