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important!

§ questions? 

§ go to sli.do and enter code #RSCBinder to ask them!

§ notes/resources/links?

§ https://hackmd.io/@sgibson91/RSCBinder

https://hackmd.io/@sgibson91/RSCBinder


who am I?

https://martinagvilas.github.io/
@martinagvilas, @turingway #TuringWay

- PhD student in Neuroscience 

at Max-Planck-Institute AE 

- Core contributor / Maintainer 

of The Turing Way

https://martinagvilas.github.io/


what is a reproducible computational 

environment?

@martinagvilas, @turingway #TuringWay
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https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions.html
@martinagvilas, @turingway #TuringWay

reproducible research

https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions.html


“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 (paraphrasing John Claerbout)

WaveLab and Reproducible Research, 1995

(slide courtesy of Chris Holdgraf and the Jupyter Team)
@martinagvilas, @turingway #TuringWay



take home message

sharing your code and 
data isn’t enough

@martinagvilas, @turingway #TuringWay



Peng, 2011, doi: 10.1126/science.1213847
@martinagvilas, @turingway #TuringWay

you need the computational environment too
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https://the-turing-way.netlify.app/reproducible-research/renv.html
@martinagvilas, @turingway #TuringWay

what is a computational environment?

§ hardware (e.g. CPU)

§ software 

• operating system

• programming languages

• packages
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https://the-turing-way.netlify.app/reproducible-research/renv.html
@martinagvilas, @turingway #TuringWay

what is a computational environment?

§ hardware (e.g. CPU)

§ software 

• operating system

• programming languages

• packages

their versions 
and their 
configuration

and their 
interaction

https://the-turing-way.netlify.app/reproducible-research/renv.html


what is Binder?

@martinagvilas, @turingway #TuringWay



https://discourse.jupyter.org/t/about-the-binder-category/200
@martinagvilas, @turingway #TuringWay

what is Binder?

https://discourse.jupyter.org/t/about-the-binder-category/200


Courtesy of Juliette Taka: https://twitter.com/mybinderteam/status/1082556317842264064
@martinagvilas, @turingway #TuringWay

https://twitter.com/mybinderteam/status/1082556317842264064


Courtesy of Juliette Taka: https://twitter.com/mybinderteam/status/1082556317842264064
@martinagvilas, @turingway #TuringWay

https://twitter.com/mybinderteam/status/1082556317842264064


BinderHub
• cloud-based technology

• can launch a repository of 

code in a browser

• allows the user to execute 

and interact with the code

https://the-turing-way.netlify.app/reproducible-research/binderhub/binderhub-compute.html
@martinagvilas, @turingway #TuringWay

https://the-turing-way.netlify.app/reproducible-research/binderhub/binderhub-compute.html


BinderHub
• repo2docker

• Kubernetes

• Helm

• JupyterHub

• a cloud service platform

https://the-turing-way.netlify.app/reproducible-research/binderhub/binderhub-compute.html
@martinagvilas, @turingway #TuringWay

https://the-turing-way.netlify.app/reproducible-research/binderhub/binderhub-compute.html


mybinder.org
• online service for sharing 

computational environments 

from online repositories

• a federation of BinderHub

deployments

https://mybinder.org/
@martinagvilas, @turingway #TuringWay

https://mybinder.org/


https://mybinder.readthedocs.io/en/latest/about/about.html
@martinagvilas, @turingway #TuringWay

https://mybinder.readthedocs.io/en/latest/about/about.html


https://github.com/jupyter-guide/ten-rules-jupyter#example-1 
@martinagvilas, @turingway #TuringWay

https://github.com/jupyter-guide/ten-rules-jupyter
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https://github.com/jupyter-guide/ten-rules-jupyter


https://github.com/jupyter-guide/ten-rules-jupyter#example-1 
@martinagvilas, @turingway #TuringWay

https://github.com/jupyter-guide/ten-rules-jupyter


https://github.com/jupyter-guide/ten-rules-jupyter#example-1 
@martinagvilas, @turingway #TuringWay

https://github.com/jupyter-guide/ten-rules-jupyter


https://github.com/jupyter-guide/ten-rules-jupyter#example-1 
@martinagvilas, @turingway #TuringWay

https://github.com/jupyter-guide/ten-rules-jupyter


Kirstie Whitaker
“Binder is great because it 
also encourages 
reproducible practices in 
the communication.”

@kirstie_j
@martinagvilas, @turingway #TuringWay



how does Binder work?

@martinagvilas, @turingway #TuringWay



@martinagvilas, @turingway #TuringWay



http://phdcomics.com/comics/archive.php?comicid=1531
@martinagvilas, @turingway #TuringWay

§ version control system

§ records changes to a file or set 

of files over time

§ provides access to any specific 

version

http://phdcomics.com/comics/archive.php?comicid=1531


@martinagvilas, @turingway #TuringWay

§ online hosting platform for git 

repositories

§ enables collaborative work



preparing a repository for Binder

https://mybinder.readthedocs.io/en/latest/introduction.html
@martinagvilas, @turingway #TuringWay

1. The repository is in a public location online 

https://mybinder.readthedocs.io/en/latest/introduction.html
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preparing a repository for Binder

https://mybinder.readthedocs.io/en/latest/introduction.html
@martinagvilas, @turingway #TuringWay

1. The repository is in a public location online 

2. The repository does not require any personal or sensitive 

information (such as passwords)

3. The repository contains content designed for people to read.

4. The repository has configuration files that specify its 

computational environment

https://mybinder.readthedocs.io/en/latest/introduction.html


configuration file

• defines your computational 

environment

https://mybinder.readthedocs.io/en/latest/using/config_files.htmll
@martinagvilas, @turingway #TuringWay

https://mybinder.readthedocs.io/en/latest/using/config_files.htmll


pip freeze
• Python specific

• captures the versions of all 

packages that you’re currently 

using

• can print to screen or save in a 

file named requirements.txt

https://pip.pypa.io/en/stable/reference/pip_freeze/ 
@martinagvilas, @turingway #TuringWay

https://pip.pypa.io/en/stable/reference/pip_freeze/


• environment, package and 

version management system

• for multiple languages

• Information about installed 

software saved in file called 

environment.yml

https://github.com/binder-examples/python-conda_pip/blob/master/environment.yml
@martinagvilas, @turingway #TuringWay

https://github.com/binder-examples/python-conda_pip/blob/master/environment.yml


R environment
• support for R and RStudio with 

libraries pinned to a specific 

snapshot on MRAN, defined in 

runtime.txt

• install.R specifies one library to 

install per line

https://mybinder.readthedocs.io/en/latest/examples/sample_repos.html#specifying-an-r-environment-with-a-runtime-txt-file
@martinagvilas, @turingway #TuringWay

https://mybinder.readthedocs.io/en/latest/examples/sample_repos.html


https://github.com/binder-examples/r/blob/master
@martinagvilas, @turingway #TuringWay

https://github.com/binder-examples/r/blob/master


@martinagvilas, @turingway #TuringWay



• automatically builds a 

Docker image from a 

code repository given 

a configuration file

https://repo2docker.readthedocs.io/en/latest/?badge=latest
@martinagvilas, @turingway #TuringWay

repo2docker

https://repo2docker.readthedocs.io/en/latest/?badge=latest


containers

https://the-turing-way.netlify.app/reproducible-research/renv/renv-containers.html
@martinagvilas, @turingway #TuringWay

• package a project with all of the parts it needs - such as 

libraries, dependencies, and system settings 

• anyone can then open up a container and work within it

• the computational environment of the container is identical 

across instances

https://the-turing-way.netlify.app/reproducible-research/renv/renv-containers.html


containers

https://the-turing-way.netlify.app/reproducible-research/renv/renv-containers.html
@martinagvilas, @turingway #TuringWay

• behaves like a virtual machine

• more lightweight -> only contains the individual components 

needed to operate the project

https://the-turing-way.netlify.app/reproducible-research/renv/renv-containers.html


containers

https://medium.com/platformer-blog/practical-guide-on-writing-a-dockerfile-for-your-application-89376f88b3b5
@martinagvilas, @turingway #TuringWay

https://medium.com/platformer-blog/practical-guide-on-writing-a-dockerfile-for-your-application-89376f88b3b5


containers

https://github.com/binder-examples/minimal-dockerfile/blob/master/Dockerfile
@martinagvilas, @turingway #TuringWay

https://github.com/binder-examples/minimal-dockerfile/blob/master/Dockerfile


@martinagvilas, @turingway #TuringWay



• allows users to interact with 

a computing environment 

through a webpage

• “the cloud is just someone 

else’s computer” @kirstie_j

https://zero-to-jupyterhub.readthedocs.io/en/stable/ 
@martinagvilas, @turingway #TuringWay

JupyterHub

https://zero-to-jupyterhub.readthedocs.io/en/stable/


JupyterHub

https://binderhub.readthedocs.io/en/latest/overview.html
@martinagvilas, @turingway #TuringWay

1. JupyterHub creates a Kubernetes pod for the user that serves 

the built Docker image for the repository.

2. JupyterHub monitors the user’s pod for activity, and destroys it 

after a short period of inactivity.

https://binderhub.readthedocs.io/en/latest/overview.html


@martinagvilas, @turingway #TuringWay



Sarah Gibson
“It took me a while to feel 
like I knew enough to 
contribute to Binder. But 
the team are always so 
excited to have my input. 
Its really motivating to be 
part of such a welcoming 
community.”

https://www.turing.ac.uk/people/researchers/sarah-gibson
@martinagvilas, @turingway #TuringWay



small group exercise

@martinagvilas, @turingway #TuringWay



small group exercise

@martinagvilas, @turingway #TuringWay

https://github.com/alan-turing-institute/the-turing-

way/blob/master/workshops/boost-research-reproducibility-

binder/paired_examples.md

https://github.com/alan-turing-institute/the-turing-way/blob/master/workshops/boost-research-reproducibility-binder/paired_examples.md

