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Founding the Institute

“We will found The Alan Turing Institute The _
to ensure Britain leads the way again in | I-}!?ntTurmg
the use of big data and algorithm research”  'NSUtute
George Osborne, Chancellor of the Exchequer EPSRC
Budget Speech, March 2014 Engineering and Physical Sciences
Network of industry, Network of Strategic
charity, government university members government

partners Investment
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Challenges

Advance data science and artificial intelligence to...

Make algorithmic
systems fair,

transparent, and ethical

Deliver safer smarter

englneerlng

Design computers for
the next generation
of algorithms

gl ,

Sy

Manage security in an
insecure world

Supercharge research
in science and
humanities

Shine a light"en our
economy

Foster government
innovation

T e L o
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Core capabillities

Mathematical modelling
of complex systems

Securityand robustness
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Understanding human

behaviour
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s

Core statistics:
complex structure

Ethics of data
science and artificial
intelligence

‘\ o
Machine learning and
artifreial intelligence
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The Q — Menu

Alan Turing
Institute
The Alan Turing Institute to

spearhead new: cutting-edge
data science and Al research
after £48 million government
funding boost

Learn more l

https://www.turing.ac.uk/news/alan-turing-institute-spearhead-new-cutting-edge-data-

science-and-artificial-intelligence



Urban analytics — Data-centric engineering — Data science for science —>

Developing data science and Al focused on Bringing together world-leading academic Ensuring that research across science and
the process, structure, interactions and institutions and major industrial partners from the humanities can make effective use of
evolution of agents, technology and across the engineering sector, to address state of the art methods in artificial
infrastructure within and between cities. new challenges in data-centric engineering. intelligence and data science.

Health — Public policy - Research Engineering -

Accelerating the scientific understanding of Working with policy makers on data-driven Connecting research to applications, helping
human disease and improving human health public services and innovation to solve policy create usable and sustainable tools, practices
through data-driven innovation in Al and problems, and developing ethical foundations and systems.

statistical science. for data science and Al policy-making.

https://www.turing.ac.uk/research/ai-science-engineering-health-and-government
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Urban analytics —

Developing data science and Al focused on
the process, structure, interactions and
evolution of agents, technology and
infrastructure within and between cities.

Health -
Accelerating the scientific understanding of
human disease and improving human health
through data-driven innovation in Al and
statistical science.

Data-centric engineering —
Bringing together world-leading academic
institutions and major industrial partners from
across the engineering sector, to address
new challenges in data-centric engineering.

Public policy -
Working with policy makers on data-driven
public services and innovation to solve policy
problems, and developing ethical foundations
for data science and Al policy-making.

Data science for science —>
Ensuring that research across science and
the humanities can make effective use of
state of the art methods in artificial
intelligence and data science.

Research Engineering -
Connecting research to applications, helping
create usable and sustainable tools, practices
and systems.

https://www.turing.ac.uk/research/ai-science-engineering-health-and-government
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Cross cutting theme: Tools, systems and practices



The
Alan Turing
Institute

The Turing Way

A lightly opinionated handbook
for reproducible data science
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https://github.com/alan-turing-institute/the-turing-way

What does reproducible mean?

Same Different
()
5 Reproducible Replicable
w
5
kS Robust Generalisable
=

https://dx.doi.org/10.6084/m9.figshare.7140050



Why don’t people do this already?

Is not considered for Takes time
promotion Publication bias

Barriers to towards novel
o findings
__ reproducible
additicc>|nal skills researCh Plead the 5th

Held to higher standards

Support additional users than others

https://dx.doi.org/10.6084/m9.figshare.7140050
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Requires additional skills

Chapters will include:

 Research data management

« Open science

* Reproducibility

* Version control with git

« Your working environment (IDE, S
notebooks etc)

« Capturing your compute environment

« Testing for research

« Continuous integration

« Collaborating through GitHub/GitLab -l

s Hh
https://github.com/alan-turing-institute/the-turing-way/blob/master/book _skeleton.md




Built by a team....

« Becky Arnold

* Louise Bowler

« Sarah Gibson

« Patricia Herterich
* Rosie Higman

« Anna Krystalli

« Alex Morley

* Martin O'Reilly

30/01/2019 The Alan Turing Institute
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Open Leadership Principles

@ & 5
_ Ny,

Understanding Sharing Participation & Inclusion
You make the work You make the work easy You build shared ownership
accessible and clear to adapt, reproduce, and agency to make the
and spread work inviting and
Read more

. . . . sustainable for all.
https://mozilla.github.io/olm-whitepaper o
Y moz://a
https://doi.org/10.6084/m9.figshare. 7564682 .



https://mozilla.github.io/olm-whitepaper/
https://twitter.com/kirstie_j
https://doi.org/10.6084/m9.figshare.7564682

Version control

SOCIAL CODING
FRED DAVE LISA

Q#’j
git

%
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"FINAL doc

Version control

|l 7
INAL _rev.6.COMMENTS.d FINAL _rev.8.commentses.
FINAL _rev.6.COMMENTS. doc e e

' j_é_jk

JoRGE CHAM & 2012

)
FINAL_rev.18.comments?.  ENAL_rev.22.commeritedq.
corrections?.MORE.30.doC  ¢orrections.10. #@$%WHYDD
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Testing (aka making explicit sanity checks)

Is your code doing what you think it's doing? Does 2 + 2 =47

30/01/2019 The Alan Turing Institute

26



Testing (aka making explicit sanity checks)

|s your code doing what you think it's doing? Does 2 + 2 = 47

Assert.ArekEqual (
GetTimeOfDay (),

“Morning” )

¢ toptal

https://www.toptal.com/ga/how-to-write-testable-code-and-why-it-matters



Testing (aka making explicit sanity checks)

Is your code doing what you think it's doing? Does 2 + 2 =47

A very simple check: Is total brain volume within an expected range?

30/01/2019 The Alan Turing Institute 28



Continuous integration for research

Continuous Integration

Yeme—any o)

Plan & Design Code & Build

fyr il

A i
\-Jz "\Lf

. W

Push to
Version Control
System & Test

Operate &
Monitor

Release &
Deploy

https://elifesciences.org/labs/e623676c/reproducibility-automated



Continuous integration for research

Continuous Integration Continuous Analysis
. . Plan & - i Code &
Plan & Design Code & Build Design Build
r ‘* { r w i
Push to
Operate & ?USh - Analyze & Version
. Version Control Draw
Monitor Svstem & Test Coriclus] Control
ystem & Tes onclusions System & Test
Release & '« Re-run
Deploy Analyses

https://elifesciences.org/labs/e623676c/reproducibility-automated



Continuous integration for research

Continuous Integration Continuous Analysis
Plan & Design Code & Build g';r;g%, | ngi(led&
' " ' Check to |
g see what’s
— Push to Analyze & I Version
I\F/)Iera' £ Version Control Draw chan g ed!! S0
onitor g Control
System & Test  Conclusions System & Test
Release & " Re-run &F
Deploy Analyses

https://elifesciences.org/labs/e623676c/reproducibility-automated



Continuous integration for research

~ - Continuous Analysis

b —y
Plan & Code &

| Design Build
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i A h
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n?E . ey Analyze & Il Version
6l SR Draw C h an g ed "°  Control
- s\;_\f . .°: 8% i
S Conclusions System & Test
Re-run 07
Analyses

https://elifesciences.org/labs/e623676c/reproducibility-automated



Held to higher standards than others

Make Share the
reproducibility, responsibility
‘too easy of
not to do” reproducibility

https://github.com/alan-turing-institute/the-turing-way/blob/master/book _skeleton.md



Checklists for researcher, Pl and admin team

» Researcher

<
c,\—\\‘—c“u’\'5 »  Version control
J « Capturing compute environment
ﬂ « Writing and running the code
- PI
* Results presented are those from the final run of

the analysis
 Check that another researcher can run the code

« Admin
* Version control
« Data and code archive
» Open access publication

https://github.com/alan-turing-institute/the-turing-way/blob/master/book _skeleton.md



Binder Team

Binder’s governance and team structure is defined in the Binder Project Governance page.

Interactive checks

(listed alphabetically, with affiliation, and main areas of contribution)

 Binder to the rescue! IJ-I n

HE = i’
- A
Jessica Tim Head Lindsey Chris Hold-
Forde 'Wild Tree Tech Heagy graf
UC Berkeley team red UC Berkeley Berkeley Institute

« Repo2docker: capture the e = i
. . =6,0.0
compute environment and builds

a container ﬂ l’f

M Pacer Yuvi Panda Min Ragan- Zach Sailer

E
¢s )
=

 Send to cloud resources o o e
=0 team lead n0e,=
data, S

the code!

 Open alinkin a browser and run ﬁ

)upyte
Erik Sundell Carol Will-

https://jupyterhub-team-compass.readthedocs.io/en/latest/team.htmil#binder-team



JANE HAS WRITTEN A PAPER
BASED ON HER EXPERIMENTS,

5 SHE DESCRIBES THE

EXPERIMENTS AS A

%
A
2N

jupyter NOTEBOOK, MIXING:
ov

~ PROSE

11 CODE &

% VISUALIZATION

SHE WOULD LIKE ANYONE TO BE
ABLE TO REPRODUCE, CHECK, AND
IMPROVE HER CALCULATIONS

sTer @

C

SHE PUBLISHES THEM
ON A PUBLICLY
HOSTED REPOSITORY

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

A
CONFIGURATION \/

? ? ’ AND RESQURCES:
0
SOURCE COTDE,
DATA,
MEDIA..

lGlL!«) : J
‘: = NOTEBOOK
By EVERYONE CAN NOW RUN AND
: REPRODUCE HER COMPUTATIONS
E@ RESOURCES \/
L sTer ©

Courtesy of Juliette Belin: https://twitter.com/Juliette Taka/status/1082735653929000960
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Building a culture of
collaborative science



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

The Data Science Unicorn

o

Computer Machine Math &
Science Learning Statistics

®
Unicorn

| O

Traditional Traditional
Software Research

https://www.luther.edu/computer-science/data-science-major/why-study



https://neurohackademy.org/apply



Open Iis so much more than reproducible

Open Scholarship

Open Educational | Open Science
Resources
Open Access
Equity, Diversity,

Inclusion | Open Data

Community Science §| Open Source

Adapted from: https:/fiwww.meetup.com/Berlin-Open-Science-Meetup/ Robin Champieux and Danielle Robinson
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https://medium.com/@penguinpress/an-excerpt-from-how-not-to-be-wrong-by-jordan-ellenberg-664e708cfc3d
https://doi.org/
https://doi.org/10.6084/m9.figshare.7564682

The armor, said Wald, doesn’t go where the bullet holes are. It goes where the
bullet holes aren’t: on the engines.

enguinpress/an-excerpt-from-how-not-to-be-

-jordan-ellenberg-664e708cfc3d
https://doi.ora/10.6084/m9.figshare. 7564682 moz://a



https://medium.com/@penguinpress/an-excerpt-from-how-not-to-be-wrong-by-jordan-ellenberg-664e708cfc3d
https://doi.org/
https://doi.org/10.6084/m9.figshare.7564682

Follow

Privilege to be part of

@STEMGamechange & meet so many [ € ¥ T,
brilliant folks making #STEM more J RS, F 8

diverse & inclusive! #:Lots of actions,

reflections & collaborations moving
forward - this is just the start!

Thanks to all organisers, our evidence-
based #scicomm team &
#STEMGamechangers!

TVelGuUle w an (OTRNV]

Gamechangers for diversity

The
Alan Turing
Institute

Out and About in STEM

Legal information to support global
mobility of LGBT+ individuals in STEM

https://stemgamechangers.github.io




Data science at scale




7
R bt 7

" The
Thank y?U! Alan Turing
= AT

\ — ) 2 Instltute
s e “‘ - Y q - "f. Aﬂ_’ o
§ " A= Q\ k.(\\\\\a- \ M -'F “?* y‘ 7 K

Please come and join us!

:*:a moz'lla

O github.com/alan-turing-institute/the-turing-way 1‘ -ﬁ“

y [ itter.im/alan-turing-institute/the-turing-way “5““‘ , j“"

ig @kirstie_j, @whitakerlab
doi: 10. 6084/m9 flgshare 7649156



