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@ Whydolcare?

Irreproducible research
wastes time!
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€) What does Reproducibility mean?

Reproducible Replicable

Robust Generalisable

Kirstie Whitaker’s talk at PyData LDN: https://youtu.be/IG3PcZ6EhiU
https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions  doi.org/10.5281/zenodo.10075621


https://doi.org/10.5281/zenodo.10075621

€) What does Reproducibility mean?

Reproducible Replicable

Robust Generalisable

Kirstie Whitaker’s talk at PyData LDN: https://youtu.be/IG3PcZ6EhiU
https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions  doi.org/10.5281/zenodo.10075621


https://doi.org/10.5281/zenodo.10075621

@ Academic errors have real world effects

Rezl GDP growth
Debt/GDP
Country Coverage [30orless 301060 601090 90 or above 30 or less
1.7 55
Minimum 03 g -1.8 0.8
Maximum 54 49

na. 34
n.a. 24
36 29
34
48 25
25 29
Netherlands - 4.1 237
Norway 5 0 14 51
7.0 4.0
54 21
- 45
4.0 0.3
9 0.9
49 2.7
18 24
35 1.7
1.9

Belgium

https://statmodeling.stat.columbia.edu/2013/04/16/memo-to-reinhart-a
nd-rogoff-i-think-its-best-to-admit-your-errors-and-go-on-from-there .
https:/www.bbc.co.uk/news/magazine-22223190 doi.org/10.5281/zenodo10075621
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@ Academic errors have real world effects

Real GDP growth
Debt/GDP

Country Coverage [30orless 301060 601090 90 or above 30 or less N E S

1.7 I UK Sml Loesy Miex eh Soecr et =uly & bovcson |
Minimum . 2 R

Maximum

Reinhart, Rogoff... and Herndon: The
student who caught out the profs

1948-2009 |

https://statmodeling.stat.columbia.edu/2013/04/16/memo-to-reinhart-a
nd-rogoff-i-think-its-best-to-admit-your-errors-and-go-on-from-there .
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O

IF | SHARE
my DATA....
Humans are the PEQPLE MIGHT
A\ FIND MISTAKES
hardest part of
reproducibility

= MAKE T
HUMAN

SPRINGER NATURE
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O

Held to higher
standards than

Is not considered others
for promotion

Publication
bias towards
novel findings

Barriers to
wreaures — Feproducible ...
reseadrch

Support

.. Takes time
additional users

Kirstie Whitaker’s talk at PyData LDN: https://youtu.be/IG3PcZ6EhiU
https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions  doi.org/10.5281/zenodo.10075621


https://doi.org/10.5281/zenodo.10075621

What actually goes into
reproducible research?
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@ what goes into reproducible research?

e o
CONTROL
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® what goes into reproducible research?

e \Version control
o Snapshots in time

e Testing
o What’s changed?
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® what goes into reproducible research?

e \Version control
o Snapshots in time

e Testing
o What’s changed? CODE & BUILD
e Continuous Integration ‘
o Automatically test each
change as you make it ol VeRSIoN. conteor
o Be explicit about what’s : Ke¥e ()3 q S

changed!

) <4
~
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® what goes into reproducible research?

7 EASY_INSTALL) <—?— $PYTHONPATH

e \ersion control \ /\‘Amcowm \

o Snapshots in time PYTHON =)~ (POTHER PIPZD)
e Testing , */ /
; YTHON.ORG
o What’s changed? HOMEBRELJ Em:av 2.6
. . PYTHON(SG)
e Continuous Integration \ \ /
o Automatically test each X / r%ssces A &
change as you make it ””"WNEDB" \‘\J/ N
o Be explicit about what’s /Usrnoml;é"\\&——\ ~/neu§i’v/ v/
Qar
changed! ~|__[ 7vstTiocal/lib/ puthon3.6
. fusellocal/opt > /usrllocal/Iib/ python27
e Software environment /(A BUNCH OF PATHS WITH “FRAMEWORKS' IN THEM SOMEWHERE)/
management

MY PYTHON ENVIRONMENT HAS BECOME S0 DEGRADED
THAT MY LAPTOP HAS BEEN DECLARED A SUPERFUND SITE.

https://xkcd.com/1987 doi.org/10.5281/zenodo10075621
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Project Binder

provides a computational
environment without the toil of
installing packages
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JANE HAS WRITTEN A PAPER
BASED ON HER EXPERIMENTS,

SHE DESCRIBES THE

EXPERIMENTS AS A

v o

Jupyter NOTEBOOK, MIXING:
&=

~ PROSE

| CODE &

% VISUVALIZATION

SHE WOULD LIKE ANYONE TO BE
ABLE TO REPR( )I,j, CHECK, AND
](/f\fQ

SHE MAKES THAT REPOSITORY BINDER—
READY BY DESCRIBING THE SOFTWARE
REGUIRED TO RUN THE NOTEBOOK

CONFIGURATION \/

3 NOTEBOOK v
BITBUCKET GITLAB

v

| l; f AND RESQURCES:
o
’ ‘E SOURCE CODE,
DATA,
MEDIA.

EVERYONE CAN NOW RUN AND
REPRODUCE HER COMPUTATIONS

L sTer O ﬁs

Courtesy of Juliette Taka
https://twitter.com/mybinderteam/status/1082556317842264064

binder

mybinder.org
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TJANE HAS WRITTEN A PAPER 4 o
BASED ON HER EXPERIMENTS, 5 SHE DESCRIBES THE 'S
EXPERIMENTS AS A I n e r
Siino Koyter NOTEBOOK, MIXING:
~

-~ |~ PROSE
Il CODE &

% VISUALIZATION myblnder Org
’:Ij_ﬂ AND RESOURCES:

0 SOURCE CODE,
SHE WOULD LIKE , D DATA,

ABLE TO | 2, CHEC HERA
IMPROVE ¢t C

SHE MAKES THAT REPOSITORY BINDER—
READY BY DESCRIBING THE SOFTWARE
REQUIRED TO RUN THE NOTEBOOK

/ conFiauraTION )
sifm BNDER =| NOTEBOOK v
- ¢ EVERYONE CAN NOW RUN AND
(&

REPRODUCE HER COMPUTATIONS

@ RESOURCES v ) ]\
L sTer O =

Courtesy of Juliette Taka _
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JANE HAS WRITTEN A PAPER o
BASED ON HER EXPERIMENTS, 5> SHE DESCRIBES THE
S s inaer
AT Jupyter NOTEBOOK, MIXING:
p 4

~ PROSE
| CODE %

/ VISVALIZATION myb | nd e r Org
[N_I\’:} AND RESOURCES:

% SOURCE CODE,
SHE WOULD LIKE | D DATA,

ABLE TO REPR( CE 5o MEDIA.

IMPROVE HER C/

SHE PUE SHE MAKES THAT REPOSITORY BINDER—
ON A READY BY DESCRIBING THE SOFTWARE
HOSTED REPOSITORY REQUIRED TO RUN THE NOTEBOOK

/ CONFIGURATION v ‘ L 4
‘ e el »\'\ :
Bwoeh =| NoTEBOOK v
By EVERYONE CAN NOW RUN AND

REPRODUCE HER COMPUTATIONS
@ RESOURCES \/

B sTer @ ﬁs
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TJANE HAS WRITTEN A PAPER 4 o
BASED ON HER EXPERIMENTS, 5 SHE DESCRIBES THE 'S
EXPERIMENTS AS A I n e r
Siino Koyter NOTEBOOK, MIXING:
~

-~ |~ PROSE
Il CODE &

% VISUALIZATION myblnder Org
’:Ij_ﬂ AND RESOURCES:

{7 SOURCE CODE,
SHE WOULD LIKE TO BE ‘:] DATA,

ABLE TO ¢ - “CK, AND MEDIA.

IMPROVE HER CULATIONS

SHE MAKES THAT REPOSITORY BINDER—
READY BY DESCRIBING THE SOFTWARE
REQUIRED TO RUN THE NOTEBOOK

N | 7',."‘_‘ \ ‘ ‘:'.‘
/ conF1auraTION V. ‘
@ . | e 'V:Z
BEE«U GiTLAB S BiNDER: 3| NOTEEOOK v
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binder-examples / requirements ©Watch~ 3  %star 15  YFork 60

<> Code Issues 0 Pull requests 0 Projects 0 Security Insights

Branch: master v requirements / requirements.txt Find file =~ Copy path

m choldgraf Update requirements.txt 21a328d on 21 Jun

2 contributors m 9

5 lines (3 sloc) 46 Bytes Raw Blame |History [J » (@

numpy==1.16.%
matplotlib==3.x%
seaborn==0.8.1

\oJ —
= ; S = NOTEBOOK v
BiTBUCKET GITLAB 5 =
EVERYONE CAN NOW RUN AND

REPRODUCE HER COMPUTATIONS

@ RESOURCES v j—j\
. TP @ g
Courtesy of Juliette Taka

https://twitter.com/mybinderteam/status/1082556317842264064 EOT2/10.5281/2€n0d0.10075621
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binder-examples / conda

<> Code Issues 2 Pull requests 0

Branch: master v conda / environment.yml

& betatim Update environment.yml

4 contributors & m &

14 lines (13 sloc) 161 Bytes

name: example-environment
channels:
- conda-forge

dependencies:
numpy
psutil
toolz
matplotlib
dill
pandas
partd
bokeh
dask

Courtesy of Juliette Taka
https://twitter.com/mybinderteam/status/1082556317842264064

Projects 0

Security

® Watchv 2 Y Star 8 Y Fork 156

Insights

Find file = Copy path

89dd429 on 11 Dec 2018

History [J # [

10.5281/zen0do.10075621
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L] binder-examples / binder-r-description

<> Code Issues 0 Pull requests 0 Projects 0 Security

Branch: master v = binder-r-description / DESCRIPTION

gedankenstuecke first commit

1 contributor

8 lines (7 sloc) 282 Bytes

Package: binderdescription

Version: 0.1

Date: 2018-09-18

Title: Binder R DESCRIPTION support

Description: Test that automatically building R packages works
Author: Bastian Greshake Tzovaras <bgreshake@googlemail.com=>
Maintainer: Bastian Greshake Tzovaras <bgreshake@googlemail.com>

® Watch~ 1 % Star 2 YFork 1

Insights

Find file = Copy path

7078b8e on 18 Sep 2018

Blame | History [J & [0

RCT RUVVUVE IR VUINIT V I/ | 3VIND

// @ RESOURCES v j_j
, TeP O g

Courtesy of Juliette Taka
https://twitter.com/mybinderteam/status/1082556317842264064
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REGUIRED TO RUN THE NOTEBOOK

CONFIGURATION \/
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binder

mybinder.org
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€@ Accessing an environment via a URL

e Entire information of the project is encoded in the URL
e FEasily accessible, easily shareable

Build and launch a repository
GitHub repository name or URL

GitHub ~ https://github.com/sgibson91/my-awesome-proj

Git branch, tag, or commit Path to a notebook file (optional)

Copy the URL below and share your Binder with others:

https://mybinder.org/v2/gh/sgibson91/my—awesome-proj/master

10.5281/zen0do.10075621
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@ Kirstie Whitaker

“| like to use Binder when
working with my students and
collaborators because | can very
easily check the analysis on my
phone! While feeling fun, Binder
also requires version control, the
computational environment and
a new build for each change.

Binder makes it much easier to
share responsibility with busy . &

Pls.” https://www.turing.ac.uk/people/researchers/kirstie-whitaker
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@ BinderHub

Build and launch a repository

GitHub repository name or URL

GitHub «

Git branch, tag, or commit Path to a notebook file (optional)

Redirect User to

mybinder.org/some_url [ B Clone GitHub Repo
Build image
according to
Make image accessible at . 2 instructiogns
mybinder.org/some_url contained within the
> repo

computational .

Execute image
doi.org/10.5281/zenodo10075621

IS



https://doi.org/10.5281/zenodo.10075621

€@ containerisation tends towards Portability

Modern datasets are big! Need to take the software to the data
Need to develop the analysis in the current environment

Move software stacks between systems without costly setup time
Reduce toil of one-off setups: events, trainings, workshops, etc

COMPUTER'

READAELE
ForVAT

doi.org/10.5281/zenodo.10075621
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What next?
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@ call to Action

e Whether it’s HPC centres or cloud datacentres - they’re all
just someone else’s computers

e Need to port software stacks across systems

e How can concepts from Binder’s APl or repo2<container>

be integrated into HPC operations to assist this?
o Reducing toil for one-time setups
o Facilitating ease-of-access to the development environment with all
the expected tooling

doi.org/10.5281/zenodo.10075621
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Thank You

Illustrations created by Scriberia
with The Turing Way community.
Used under a CC-BY 4.0 licence.
DOI: 10.5281/zen0d0.3332807

doi.org/10.5281/zenodo.10075621



https://doi.org/10.5281/zenodo.3332807
https://doi.org/10.5281/zenodo.10075621

