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same analysis steps on 

the same dataset 

produces same answer

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

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

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


reproducibility crisis

https://github.com/leipzig/awesome-reproducible-research
@martinagvilas, @turingway #TuringWay

https://github.com/leipzig/awesome-reproducible-research
@martinagvilas, @turingway #TuringWay

https://github.com/leipzig/awesome-reproducible-research


Barriers to 
reproducible 

research

Held to higher 
standards than 

others
Is not considered 

for promotion

Takes time

Requires 
additional 

skills

Publication bias 
towards novel 

findings

Plead the 5th

Support additional 
users

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

§ online book

§ moonshot goal: 

make reproducible 

research “too easy 

not to do”

https://the-turing-way.netlify.app
@martinagvilas, @turingway #TuringWay

https://the-turing-way.netlify.app/


The Turing Way

Kirstie Whitaker

Program Lead for Tools, Practices and 

Systems at the Allan Turing Institute 

@martinagvilas, @turingway #TuringWay
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https://the-turing-way.netlify.app/
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An Open Source Project

A Community

A Culture of Collaboration
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an open source project

§ everyone can freely read, reuse, 

distribute, modify and help develop

§ the project belongs to The Turing 

Way community (CC-BY license)

https://zenodo.org/communities/the-turing-way
@martinagvilas, @turingway #TuringWay

https://zenodo.org/communities/the-turing-way


an open source project

content hosted 

on GitHub

https://github.com/alan-turing-institute/the-turing-way
@martinagvilas, @turingway #TuringWay

https://github.com/alan-turing-institute/the-turing-way
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Contribution Pathways

- Read/share resources - Fix bugs/typos/errors - Engage informally

- Review pull requests - Help translate - Improve our culture

Sharan, Malvika (2020). Open communities and promoting a culture of collaboration http://doi.org/10.5281/zenodo.3745008
@martinagvilas, @turingway #TuringWay

http://doi.org/10.5281/zenodo.3745008
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open community

§ anyone can join and contribute 

§ the direction and the goals are 

determined collaboratively 

Sharan, Malvika (2020). The Turing Way: Collaboratively Learning and Sharing Research Skills 
http://doi.org/10.5281/zenodo.3968440

@martinagvilas, @turingway #TuringWay

http://doi.org/10.5281/zenodo.3968440


mentored contributions

Book Dash EventsCollaboration Cafés 
& Co-working Calls

@martinagvilas, @turingway #TuringWay



Wall of all 
Contributors

tagged 
by emojis

Join our community of contributors & friends!



The Turing Way chapters on reproducibility
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computational reproducibility



@martinagvilas, @turingway #TuringWay

computational reproducibility

→ Track changes to your code (version control)

→ Write clean, understandable and error free code

→ Save and share your computational environment

→ Make your code open source
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https://the-turing-way.netlify.app/reproducible-research/vcs.html
@martinagvilas, @turingway #TuringWay

version control

§ records changes to a file or set of files over time

§ provides access to any specific version

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


https://git-scm.com/ 
@martinagvilas, @turingway #TuringWay

version control

§ changes are recorded using snapshots

§ distributed version control system

https://git-scm.com/


https://git-scm.com/ 
@martinagvilas, @turingway #TuringWay

version control

§ Web and Desktop App GUI interface

§ most Open Source software hosted here

https://git-scm.com/
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computational reproducibility
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→ Save and share your computational environment

→ Make your code open source



https://the-turing-way.netlify.app/reproducible-research/code-quality/code-quality-style.html
@martinagvilas, @turingway #TuringWay

code style guide

§ set of conventions on how to format code

§ e.g.

ü Indentation

ü Comments

ü Imports

ü Naming

https://the-turing-way.netlify.app/reproducible-research/code-quality/code-quality-style.html


https://www.python.org/dev/peps/pep-0008/ 
@martinagvilas, @turingway #TuringWay

code style guide
PEP 8

e.g. imports

https://www.python.org/dev/peps/pep-0008/


https://www.python.org/dev/peps/pep-0008/ 
@martinagvilas, @turingway #TuringWay

code style guide
PEP 8

e.g. spaces

https://www.python.org/dev/peps/pep-0008/


https://flake8.pycqa.org/en/latest/
@martinagvilas, @turingway #TuringWay

code style guide

Style Guide Enforcement tools

https://flake8.pycqa.org/en/latest/


https://flake8.pycqa.org/en/latest/
@martinagvilas, @turingway #TuringWay

code style guide

Style Guide Enforcement tools à flake8

https://flake8.pycqa.org/en/latest/


https://github.com/psf/black
@martinagvilas, @turingway #TuringWay

code style guide

Automatic formatting tools

https://github.com/psf/black


https://github.com/psf/black
@martinagvilas, @turingway #TuringWay

code style guide

Automatic formatting toolsà Black

https://github.com/psf/black


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

code review

§ have another programmer look over your code and assess it 

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


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

code review

types

→ synchronous

§ lab meetings presentations

→ asynchronous

§ GitHub

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


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

code testing

“You should not skip writing tests because you are short on time, you 

should write tests because you are short on time”

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


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

code testing

“You should not skip writing tests because you are short on time, you 

should write tests because you are short on time”

§ you probably are already doing it …

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


@martinagvilas, @turingway #TuringWay

assert



@martinagvilas, @turingway #TuringWay

assert



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

unit testing

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


https://docs.pytest.org/
@martinagvilas, @turingway #TuringWay

pytest

Testing framework

§ detailed info of assert statements

https://docs.pytest.org/


https://docs.pytest.org/
@martinagvilas, @turingway #TuringWay

pytest

Testing framework

§ detailed info of assert statements

§ auto-discovery of tests

https://docs.pytest.org/


other types of testing

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

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


other types of testing

Smoke test

§ initial checks designed to ensure very basic functionality

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

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


other types of testing

Smoke test

§ initial checks designed to ensure very basic functionality

Integration test

§ individual units are combined and tested as a group
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other types of testing

Smoke test

§ initial checks designed to ensure very basic functionality

Integration test

§ individual units are combined and tested as a group

etc.!

https://the-turing-way.netlify.app/reproducible-research/testing/testing-types.html
@martinagvilas, @turingway #TuringWay
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computational reproducibility

→ Track changes to your code (version control)

→ Write clean, understandable and error free code

→ Save and share your computational environment

→ Make your code open source



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

https://the-turing-way.netlify.app/reproducible-research/renv.html
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what is a computational environment?

§ hardware (e.g. CPU)

§ software 

• operating system

• programming languages

• packages

their versions 
and their 
configuration
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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


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

reproducible computational environments

Graphical Command line

Software and versions Binder Conda

Entire system Virtual machine Containers

What is 

reproduced?

Interaction style

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


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

conda

§ environment management system

§ package and version management system

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


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

virtual machines

package a whole 

computer as an app that 

can be run

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


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

containers

§ 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


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

Binder

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


@martinagvilas, @turingway #TuringWay

computational reproducibility

→ Track changes to your code (version control)

→ Write clean, understandable and error free code

→ Save and share your computational environment

→ Make your code open source



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

open source

§ anybody can view, use, modify, and distribute the software for 

any purpose

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


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

licensing

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


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

community files

README.md

§ project name and main features

§ installation instructions

§ how to run associated tests

§ list of authors/contributors 

§ contact information

§ links to related material

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


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

community files
CONTRIBUTING.md

§ how to file a bug report

§ how to suggest a new feature

§ how to contribute changes

§ roadmap or vision for the project

§ how contributors should (or should 

not) get in touch with you

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


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

community files

CODE_OF_CONDUCT.md

§ how you expect participants to 

behave

§ who these expectations apply to 

§ when they apply

§ what to do if a violation occurs

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


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

continuous integration

§ practice of integrating changes to a project made by individuals 

into a main, shared version

§ frequently

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


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

continuous integration

§ Travis

§ CircleCi

§ GitHub Actions

§ Azure

.yml

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


@martinagvilas, @turingway #TuringWay

etc.

§ documentation

§ packaging

§ interactivity



https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions.html
@martinagvilas, @turingway #TuringWay
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reproducible research is not enough
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