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Fusion energy research and related technology




Fusion energy research at UKAEA

Two Tokamak experiments

Joint European Torus - JET UK experiment - MAST-U




UKAEA Software Engineering Group

12 members, 2 teams of RSEs
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|

I 1 1 :
Database & B e perimenal [ oo proect Growing fast (expect 16 or 17
applications data (JET) durlng 2019)

“RSEs for JET data”
Store Process Discover Access Analyse 4 Visualise
= : ‘ from. jet.data iméort sal I .
"" vy “f_'.'i?'.f'fl"f_.: sal.list('/pulse/87737/ppf/signal/j o
— = Ea ;ai..sh;wk '/pulse/87737/ppf/51gnal/j e — ] ’;‘/‘ i\‘\\‘
—E D o= ;@mn; 1 - | “
= == ¢ read pluswa current: signe &
e S i i ot bslaosad s = sal.get('/pulse/87737/ppf/signa J‘ “_L 74




UKAEA RSE projects team
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6 members by October

RSE Culham @RSECulham - 28 Nov 2018
Hello, World! We are the #RSEng team @fusionenergy - the UK's national fusion

research laboratory. The world needs fusion and fusion needs good software.
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The case
for RSEs

What are RSEs
and why do we
need them?




SOFTWARE IS
ESSENTIAL FOR
RESEARCH




BUT WE

NEED
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Need access to
Research
Software Experts




Software is essential - convincing others

Stories Numbers
» Successes Headline statistics from SSiI
research

> Cautionary tales
Led by Simon Hettrick

» Case studies - find out more from him
> High profile (he's here)
> Locally-relevant + www.software.ac.uk

Institute

Z ™ Software
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Y



http://www.software.ac.uk/

Researcher survey

Use software Fundamental to results  Write own code

https:.//goo.gl/amHwGm



https://goo.gl/gmHwGm

Text analysis of papers

65%

of papers indicate
software reliance
in 2017

26%

2000 2003 2006 2009 2012 2015 2017




Who writes research software?
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Need for software experts — convincing others

We need research software to be;

* Correct tested, testable

* Understandable transparency, sustainability
* Reproducible research methods & ethics

* (Re)Usable (unlocking knowledge)

* Easy to change (new knowledge!)

Why is this so hard?




Missing role

Software Researcher Researcher
Engineer Developer

Researcher career structures don't
reward software focus



The “Research Software Engineer”

Software Researcher Researcher
Engineer Developer

Software engineering skills +
understanding of research



What do RSEs do?

» Build quality software - as part of research projects

» Help researchers:
> earn computing skills
> Establish good practices

> Navigate computing infrastructure




A note about nhames and categories

» Pre-existing roles and teams
> Job titles and group names vary

> Not everyone can use “engineer’

Community is inclusive
But, for recognition & improving career structures

A common name and vision is powerful




The story
of the UK

RSE
movement




2012: Origins

Term First

RSE RSE
Coined Group

0—O0—

2012

SSI Collaborations Workshop - early 2012

Term

‘Research Software
Engineer’

adopted

First RSE Group - late 2012
University College London

New model of organising
software expertise in a
University




2014: UK RSE Association founded

Term First First UK RSE
RSE RSE RSE founded
Coined Group Workshop

0—O0—0—0—

2012 2013 2014
RSE Workshop - Sep 2013 UK RSE Association founded
early 2014
“Should we create a
community to represent 160 members in first 3 months

RSEs?”
First elected committee - late 2014




2014/15: Early recognition

Term First First UK RSE Gaining
RSE RSE RSE founded recognition
Coined Group Workshop

0—0—0—0—0—

2012 2013 2014 2015

Institutions Individuals

Funding body n Ashley Towers Y rosomiog
EPSRC ;

creates dedicated

RSE fellowships Yay my new job title is now official - Research

+ supports RSE network Software Engineer - big thanks to
@SoftwareSaved for starting the movement :-D

More groups established - - ROSLH TS0 &




2016 - 18: Growth and organisation

Term First First UKRSE  Gaining Growth &
RSE RSE RSE founded recognition organisation
Coined Group Workshop

0—0—0—0—0—0—

2012 2013 2014 2015 2016, 17,18

Annual RSE conferences Growth of RSE groups

-
First conference of | jig

Research
Software

Engineers i
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2018-19: Establishing a professional society

Term First First UKRSE  Gaining Growth & Society of RSE
RSE RSE RSE founded recognition organisation established
Coined Group Workshop

2012 2013 2014 2015 2016,17,18 2019

Establishing a professional society

N

SOCIETY OF RESEARCH
SOFTWARE ENGINEERING



Growth of the community
June 2019:

o 1408 mailing list

members

¥ slack

1384 members
~300 active per week




The Society of Research Software Engineering

Now registered as a charity!

To further research software engineering for
the good of society

> Legal entity
» |Independent of any individual, university

» Elected trustees SOCIETY OF RESEARCH
SOFTWARE ENGINEERING




Gearing up to accept members



RSE19

17th — 19th September
University of Birmingham, UK

Even bigger, even better!

http:/ /rse.ac.uk/conf2019

Registration opens soon..




Influencing research structures, policy, funding

Senior University leaders

Consortium of leading UK universities

Initiative driven from the top to recognise importance of people
who create software in research

Launching with panel at RSE19
Importance of RSEs and how Universities can support their careers

Significant win for the RSE community
« Brings RSEs into the mainstream of University concerns
* Where these universities lead, others follow



Influencing research structures, policy, funding

Funding bodies

UK Research & Innovation

Software and data experts now included in their expert advisory
group

Direct input on e-infrastructure roadmap for directing funding over
the coming decade

Whitepaper on software strategy to be published along with
roadmap



Some
models

that have
worked




"A formal team or
RSE group of RSEs

within an

g rOupS organisation’




Benefits of RSE groups

For research For researchers
e AN 203

v’ Stable careers v Flexible access v Help & advice
v’ Peer group o ex.per’use v’ Training
v’ Recognition & ¥ Sharing v Infrastructure
devel ¢ between |
evelopmen orojects v’ Focus for wider

. network
v Access to niche

skills



Research software groups
i n U K @ Alan Turing Institute
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Support for RSE leaders (current and aspiring)

Changing roles and structures in long-established
institutions is hard

RSE Leaders peer-support
For people running or trying to start RSE groups or networks

» Slack channel
» Twice-yearly meet-ups for UK RSE leaders

Learning from experience of others:
https.//www.software.ac.uk/blog/2018-04-11-secret-
behind-growth-rse-groups-uk



https://www.software.ac.uk/blog/2018-04-11-secret-behind-growth-rse-groups-uk

International RSE leaders workshop (Jan 2018)

Bringing together RSE leaders from around the world to help each
other improve access to software expertise in research by pooling
knowledge, coordinating efforts and establishing collaboration.

11 Countries
41 People AR ¢ Read more at researchsoftware.org

=4 ,,,, : P The
7§ EPSRC Alan Turing
wemencana = Institute



Aspiring RSE Leaders Workshop (May 2019)

Providing new and aspiring RSE leaders in the UK with the knowledge
and network needed to drive the expansion of RSE groups

Slides:
https://drive.google.com/drive/folders/1U9KdDB3MLDGEkpWpKmMHAELJUYDKIB 1y



https://drive.google.com/drive/folders/1U9KdDB3MLDGEkpWpKmHAELdUYDKrB_iy

RSE ‘Networks of RSEs
that are not from a
single team in an

Communities organisation’



Communities within organisations

Networking Knowledge sharing Self-help
Raising the profile & status of research software work

“Research software community”
“Research Programming Hub”
“‘Research Software Developer Network”
“Computing seminar days’

“Software Expo”



Communities for
a region, domain or specialism

Examples:

London and South East region — RSE London
speak to Jeremy Cohen (he’s here)

HPC Wales — uniting RSEs involved in the Welsh HPC facility

Digital Humanities - DH-RSE



National RSE

Organisations




National RSE Associations

Germany: www.de-rse.org Netherlands: nl-rse.org

Blog Versin R Bl corsc1o Konferen:  [SETEER @ NL-RSE Communty Jon NL-RSE  Communicate

Research Soﬂware Engineers (RSES) - Vel’antWOI’UiCh fur The Netherlands Research Software Engineer community Tweets
wissenschaftliche Software The increasing use of data and dgital technology In acadenva has gone hand in hand with a strong ]

Qrowth in peopie who write and contribute to research software. Postions ke dala steward, information ., . Duteh Techcentre for Life Sci

ces.

Softwareentwicklung ist ein elementarer arer Bostandteil do g ssenschaftiche Software unterstatzt zunehmend dio Snahigl, (eSSaIch dais, oficar, fasearch Saktwars noinedr Tseardh sipnorac and ofher Blies a1
Gewinnung, Verarbeitung und Auswertung von empirischen Daten. aber auch die ModelSerung und Simulation von komplexen Prozessen. Damit hat Do S e S e Rt L

Software einen matigeblichen Einfluss auf die Qualitat der erzielten Forschungsergebnisse. Das Britische Software Sustainability Institut (SS1) hat dafar Following the great infiatives n the UK and Germany, we plan to bring together the commundy of

den Slogan “Better Software - Better Research” gepray people writing and contributing to research software from Dutch unwersities, knowledge institutes.
Jadoch spiegelt der aktualle Umgang mit Software und die Bewertung der Software-Entwicklung die Bedeutung dieser Arbeit im Forschungsprozess companies and other organizations to share knowledge, o organize meetings, and raise awareness for
nicht in angemessener Weise wider. Die Ursachen dafir sind breit getachent und auBem sich In viettdiigen Befunden, zum Beispiel the scientific recognition of research software

« Fehle

Anerkennung for Softwas

-Entwicklung als wissenschaftiiche L

ung

We are planning to organize a meetup of Research Software Enginears in 2018. Signup to our mailing
list to stay informed about any actvites!

+ Fehlende m

scs und Nutzbarkelt cher Software
+ Mehrfach- und Paralielentwicklung
+ Ungentgende Kompetenzen im Software-Engineering

First Meetup of the Netherlands Research Software Engineer

+ Fohlende Quatatsstandar 0 Entwicklung und den Review wissenschaftiicher Software : "
» Fehlende Reproduzierbarkeit. z.B. von Simulationsergebnissen Community - register Now! o
+ Unklare Regekungen zur Veroffentich 1P)

ng in Bezug auf Lizenzen und Inteflectual Prop

o SURFsara
When: 20 September 2018 -r

In der Forschung titige Informatike

1nen und Informatiker, Wissenschaftier und

issenschaftierinnen, sowie andere und

entwickler sind in der RSE-Gemeinschaft zusammen gekommen und haben es sich zur Aufgabe gemacht, dieses Problem deutiich sichtbar zu machen
und die gegenwartge Situation entschexdend zu verbessem

Nordic Countries: www.nordic-rse.or

B oo

]

Nordic Research Software Engineer Group Tweets o

We bring together the community of people writing and ing to research om Nordic @ oo
universites, research institutes, o ather o 1o organize

Coderetinery meeting. When nord. s was
bam. Exciting!

meetings, and raise awareness for the scientific recognition of research software. This initiative i following
the intemational network of other RSE groups at UK, ¢ rlands, and other countries.

Want to know more?

+ Follaw us on Twitier
® koin us by subscribing to the maikng list. By joining the community, you wil stay in touch with RSEs in
the Norway and you can send and recive annauncements of events organized by and for RSES. You

will also be informed about our work and will have the chance to cantact peaple like you from all
comers of the research warkd. The more members that we have, the easier i wil be to raise awareness
of the impartance of software in research, and the vitl rele RSES play in eresting this software

* Find great reading material at UK RSE and The Software Sus

What is a Research Software Engineer? @ roroerse

ricate

A gresing number of people in academia combine expertise in programming with an Vihen nordic.rse was bom,



http://nl-rse.org/
http://www.de-rse.org/
http://www.de-rse.org/

National RSE Associations

Australia & New Zealand: USA:
https:/ /rse-aunz.github.io WWw.us-rse.org

About

HOME COMMUNITY ¥ RESOURCES ¥ GET INVOLVED ¥

US
RSE

Welcome to the RSE Community in Australia and New Zealand

This website is to build awareness of the Research Software Engineer (RSE) community and to identify SOPTWARE ENGINEER
volunteers to help implement the practical solutions for the RSE community. If you are an
academic/researcher who codes but are lacking recognition and metrics needed to progress your -

academic career; a 'generalist' who brings communities together and can engage with both researchers
and technical staff; a professional software engineer working in the research space; or a system
administrator who maintains research systems, you should think about joining.

The US Research Software Engineer Community

What is an RSE?

We like an inclusive definition of Research Software Engineers
to encompass those who regularly use expertise in
programming to advance research. This includes researchers



http://www.us-rse.org/

Research Software Conferences

Fourth conference of

Research X AT R ‘ .. g de«S)|CONFERENcE

2019
; A St | B4 A , 4-6 JUNE 2019
SOﬂ'YVGfe sy s ; ' . ALBERT EINSTEIN SCIENCE PARK
Engineers S s K = By POTSDAM, GERMANY
R ’ s

Home  Sponsorship Opportunities ~ Committee  Venue

RSE18: g @%
314 people from 12 @ ot
countries

deRSE19

INTERNATIONAL CONFERENCE FOR
RESEARCH SOFTWARE ENGINEERS

CALL FOR CONTRIBUTIONS DEADLINE
<TALKS, POSTERS, WORKSHOPS> 28 FEBRUARY 2019
Canadian Research Software Conference P
de-rse.org/en/conf2019 Ok T

May 25 - 30 | Ottawa | 29 - 30 mai

Colloque canadien sur les logiciels de recherche




Getting

iInvolved




German RSE community

2019
®—0—0—0—0—0—0—
DE-RSE started, First RSE

workshops & conference in
activities
Germany 8

What’s next? How can you help?



PICK WHAT
FITS

You know your context
Action is needed at all scales




al

CHANGE IS
HARD




i

COMMUNITIES
ARE POWERFUL




S
I

BIG GOAL
SMALL STEPS

Keep going and small changes add up




MAKE IT
HAPPEN!




Read more

RSE State of the Nation Report
doi.org/10.5281/7en0do0.495360

A not-so-brief history of Research
Software Engineers
bit.ly/NotSoBriefRSE

SSI research and articles
https://www.software.ac.uk/tags/analysis

Contact

alys.brett@ukaea.uk
@alysbrett

info@rse.ac.uk
@ResearchSoftEng



mailto:alys.brett@ukaea.uk
http://www.rse.ac.uk
http://doi.org/10.5281/zenodo.495360
http://bit.ly/NotSoBriefRSE
https://www.software.ac.uk/tags/analysis
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