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The CECAI\/I/CCP Path to Software @
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What makes a
function?

-
Palesiads and Mansied healegy sl

One reality with four veridical
views each at a different level of
granularity.

This iz true for observations and
for simulatians.

INDUSTRIAL
END USERS

SOFTWARE
DEVELOPERS

’m ELecTroMIC MODEL

Physics Based Model using a Physics Equation and Material Relation describing the
behaviour of electrons quasi particles either as waves, particles or distributions.

AromisTic MoDELS
Physics Based Model using a Physics Equation and Material Relation describing the
behaviour of atoms either a5 waves, particles or distributions.

Physics Based Model using a Phwsics Equation and Material Relation describing
the behaviour of Beads either as particles or distributions.

—
A ConTiNuLiM MODELS
@ Physics Based Model using a Physics Equation and Material Relation
- daescribing the behaviour of Continuum Vaolume.

SOFTWARE
HOUSES

ACADEMIA

MATERIAL

EXPERTS Products and
Services

EXPERIMEN-
TALISTS

THEORETI-
CIANS

afirststap in tha direction of a standardised descriptaoe of e o, hiiais Eeieis biaia bry thes EIC

MODA (MOQOdelling DAta)

is a template for the standardised description of materials models
[https:femme.info/moda-workflow-templates/)

The MODA [ meant to guide users towards a complete high-level
decumentation of material models, starting from the end-user case
via the computational details to the results.

It provides all necessary aspects for: description, reproducibility, -
curation and interfacing with other models and databases. ety o eretactuaingy prrgacts
J Rewiaw of Materiats Modealling v
RaMm

Wecabularg clazsification and
matadata for materials modalling

The MODA uses core model concepts [130 FP7 and H2020 project=]
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Software Creation in Academia ==

Issues & Topics (academia):

* Recognition

* |dentification

* |dentity

* Appreciation

* Credit

e Satisfaction

e Sustainability & Job Security

* Personal Development & Career Progression

& Science & Technology U K Resea rc h
@ Facilities Council and Innovation



Software is a critical part of modern research...
IMPORTANCE F R < E
Software should be considered a

legitimate and citable product of g »

research. Software citations should The Future of Research Communications and e-Schol;
- SOFTWARE intheschlaryrecord o cations
C |TAT I O N ?efs:-;hrilz products; they should be
PRINCIPLES

included in the metadata of the
citing work, such as a

reference list. Software should be
cited on the same basis as any
other research product such as a
paper or a book.

I
UNIQUE
IDENTIFICATION

A software citation should
include a method for
identification that is machine ac-
tionable, globally unique,
interoperable, and recognized by
at least a community of the corres-
ponding domain experts, and pre-
ferably by general public resear-
chers.

RESEARCH SOFTWARE
ENGINEERS ASSOCIATION

ACCESSIBILITY

Software citations should fa-
cilitate access to the
software itself and to its
associated metadata,
documentation, data, and
other materials necessary for
both humans and

machines to make

informed use of the
referenced software.

\
PERSISTENCE

Unique identifiers and metadata
describing the software and its dis-
position should persist —even
beyond the lifespan of the software
they describe.

|
SPECIFICITY

Software citations should facilitate identification of, and

access to, the specific version of software that was used.

Software identification should be as

specific as necessary, such as using version numbers, revi- '
sion numbers, or variants such as platforms.

CREDIT AND ATTRIBUTION

Software citations should facilitate giving
scholarly credit and normative, legal

attribution to all contributors to the software, re-
cognizing that a single style or

mechanism of attribution may not be

applicable to all software.

"=s OSoftware
Jd8 Sustainabilit

Institute ... yet there is little support for its acknowledgement and citation




History Line - 2009 @

Pioneering research
and skills

There appears to be a lot of software out there...

...someone should really do something about it
Q: Is Software Important?

A: “Witnesses struggled to point to a sector of the economy
that was unaffected by digital technologies”

- Make or Break: The UK'’s Digital Future, Select Com
Digital Skills

& Science & Technology U K Resea rch
@ Facilities Council and Innovation
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Use Fundamental to Develop own

software results code

Study at: https://goo.gl/gmHwGm



What IS Softwa re?
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UKRI Survey

44,000 research grants (~Y£3bn) over 7 Research Councils
38%
O

of total spend invested
600 - into software-reliant
research in 2017

700 1

500 1

400 -

300 1

Total RC investment (£ millions)

N
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https://github.com/softwaresaved/software_in_grants_GTR



ePrints Repository Software
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https://github.com/softwaresaved/Eprints-searching-for-software



UK Academia Publications

2/3rds 65%

of papers indicate
software reliance in 2017

RE
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ESEARCH SOFTWARE
EE

50%
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Evidence of Issues @

'WARE
EEEEEEEEEEEEEEEEEEEE

24% of researchers who develop code have no training

50% of group leaders looking to commercialise code would
not feel comfortable sharing their code

3% of REF 2014 case studies mention software

120 fold more paper outcomes registered in ResearchFish®
than software outcomes

& Science & Technology U K Resea rch
@ Facilities Council and Innovation




Evidence of Issues

Here
Researcher
Software l l
Engineering .
T T Research
Software Researcher
Engineer developer

No career path for software experts in academia

Science & Technology U K Resea rch
@ Facilities Council and |nnovat|0n



History Line — 2010

. "=y Software
2010: ('f" Sustainability

Software

29 projects
All 7 Research Councils

Institute
Training

Over 4500 learners
137 trainers
80 guides, 50000 views

Outreach

20,000+ monthly visits

Vibrant Twitter community

112 Fellows across domains

Over 20 workshops

Community

RSE campaign
Demographic studies

Finance and career studies

Policy

-

RESEARCH SOF’ RE

EEEEEEEEEEEEEEEEEEEE

Cultivating better, more
sustainable research software to
enable world-class research

23 staff (assoc.) catering for
210,000 UK researchers

* Networking

* Events
* Publicity
* Money

* Links to funders
* Research, policy, evidence

Enabled the RSE movement

UK Research
and Innovation

Science & Technology
@ Facilities Council



History Line — 2012

ENGINEERS ASSOCIATION

] . (f-\\
2012: Collaborative Workshop @ Oxford @

"Developing the profession of a
scientific software engineer and
the career track of software
developers in academia“

- James Hetherington

“It is not the naming of the new
species that defines the
problem, but the lack of
recognition and appreciation of
the work, role and skill of the
scientific software engineer in
both academia and industry.”

- llian Todorov
|

devcsi.ukoln.ac.uk/2012/04/20/career-progression-for-software-developers-in-the-uk-academia/ ;
software.ac.uk/blog/2016-10-06-work-scientific-software-engineers-recognised-academia ion

P o |




2012 — RSE Term Coined @

EEEEEEEEEEEEEEEEEEEE

=~
2012: Collaborative Workshop @ Oxford (@.l
jobs.ac.uk —
10,000 jobs assessed

~400 related to software development (4%)
~194 different job titles for for RSE roles within UK academia

Research
Software
Engineer Researcher
Software l l
Engineering , o
Research
| T e
Software Researcher Research

) Innovation
Engineer developer



RESEARCH SOFTWARE
ENGINEERS ASSOCIATION

2013 — RSE Publicity

o
ResearCh Advertise Company m Work with us »

Engineering a future for research software and its makers

T R N R

- Ten reasons to be a research software engineer

By Chris Car LATEST ISSUE:
. Heth'erington C l e nEI fl C [ Search Q | Jun/July '16

. Hettrick and om u For scientists, researchers and engineers
‘ Anthony Fir p
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smart). All g
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aresearch s
™ why. ANALYSIS & OPINION

Tags: RESEARCH

' L (s':gﬂlg );%:':: Why we need to create careers for research soft Save your work - give software engineers a

yfor software eng 11 November 2015 career track

feselone Oxford) (Y o) NN
resear Academy risks research future by failing to give credit where it's due
pa 1. Right at" Perversely, academic research penalises expert software
for providing the tools on which the research relies. Time for August 15, 2013 u m
" You can reac Hettrick of the Software Sustainability Institute.
r know what's By Chris Parr  Twitter: @ChrisParrTHE

We need software: it's an integral part of modern researct
However, harnessing the opportunities that software provi -




RESEARCH SOFTWARE
ENGINEERS ASSOCIATION

-
Workshop for RSEs (3’_

2013 — First Meeting

“Should we create a
community to
represent RSEs?”

Outcome: Aim for
identity & inclusiveness
“UKRSE Association”

| www.rse.ac.uk

11 September 2013 @ResearchSoftEn

driving digital discovery

160 members in first 3 months

& Science & Technology U K Resea rch
@ Facilities Council and Innovation



2010

2014 — RSE Association Founded @

EEEEEEEEEEEEEEEEEEEE

Mar Late Early
2012 2012 2014
Term First UK

coined RSG RSE

SSI

A common name is powerful and a symbol of self-
recognition

There are pre-existing roles and teams, and history...
Job titles and group names may vary, e.g. “engineer” is
often a protected term (preventing RSE identification)...
But the community is inclusive and encour
diversity

Science & Technology U K Resea rc h
@ Facilities Council and |nnovation



RESEARCH SOFTWARE
ENGINEERS ASSOCIATION

2015 — RSE Fellowships

2010 Mar Late Early Late June
2012 2012 2014 2014 2015
Term First Democratic RSE

coined RSG RSE fellows

RSE Networks & groups

E PS RC . RSE network coordinator: Claire

Wyatt

Funding body creates dedicated . RSE leaders networking group &

RSE Fellowships (5 years duration) forum for networking, help & moral
support for people setting up or

211 applicants — 6 fellowships awarded running RSE Groups

2"d round in 2017 — 4 fellowship awarded - Expansion of more RSE groups

around the country

Science & Technology U K Resea rch
@ Facilities Council and |nnovat|on



RESEARCH SOFTWARE
ENGINEERS ASSOCIATION

2016/18 — Expansion & Society

Term First First UK RSE RSE RSE Society of

RSE RSE RSE founded fellowships Conferences RSE
Coined Group Workshop

0—0—0—0—0—0—0— — -

2012 2013 2014 2015 2016-17-18
Establishing a professional society

Recognition by funding bodies:

‘RSE State of the Nation Report 2017”
doi.org/10.5281/zen0do0.495360

& Science & Technology U K Resea rch
@ Facilities Council and Innovation


http://doi.org/10.5281/zenodo.495360

RESEARCH SOFTWARE

Community Growth

#RSE16

Wt | Manchester
@ 200 attendees!

ENGINEERS ASSOCIATION

#RSE17

Manchester
224 attendees!

1294 members
In Aug’18!

#RSE18

Birmingham
>320 attend
160 members

Jan-Mar’14!




Communication Growth
4= slack 4

823 active members @ResearchSoftEng

RESEARCH SOFTWARE
INEERS ASSOCI

100s of jobs advertised
il on the mailing list and
W sl mD M My eE Ded M #jobs every year

& Weekly Active Users @ Weekly Users Posting Messages

~3000 messages per month >1 700 followers

~44 000 in total

> 200 members active per week

Science & Technology U K Resea rc h
@ Facilities Council and |nnovation



9 Alan Turing Institute
University of Bath
University of Birmingham
University of Bristol
University of Cambridge
University of Cardiff
UKAEA

Imperial College London
Francis Crick Institute
Kings College London
University of Leeds
University of Leicester
The University of Manchester
Newecastle University
Open University

The University of Sheffield
University of Southampton
University College London
University of Warwick
Queen Mary University
EPCC

Daresbury Laboratory

Oxford eResearch Centre

0000000000000 0000090V0OV0OO0O0

Software Engineering Suppo...

Falmouth

roups Expansion

RESEARCH SOFTWARE

ENGINEERS ASSOCIATION
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Germany: DE-RSE

International Follow Up

Netherlands: NL-RSE

E de-RSE  Ziele  Mitmachen  Termine  Karte  Biog

Research Software Engineers (RSEs)
wissenschaftliche Software

istein 3 der Wiss
Auswertung von empirischen Daten, aber auch die Modellierung und Simulation von komplexen Pr
erzielten Forschungsergebnisse. Das Britische Software Sustainability Institut (SSI) hat dafir den &

Jedoch spiegeit der aktuelle Umgang mit Software und die Bewertung der Software-Entwicklung di
wider. Die Ursachen dafir sind breit gefachert und auBern sich in vielfaltigen Befunden, zum Beisp

« Fehlende fir Softy als Leistung
« Fehlende im

« Eing und Software

« Mehrfach- und Parallelentwickiung

. L ‘ im Software-

www.de-rse.org

Conferences

RSE17 ' |

: @Y o

% ASiA -
. “.
4 VROPE N
IME
Aiantic
L)

AFRICA

SouTH.
I AMERICA
- OCEANIA

» Int. workshop
» WSSSPE co-located

Sessions / talks in several national

& international conferences

@ NL-RSE

The Netherlands Research Software Engineer community

Community Join NL-RSE  Communicate

Tweels e o
Tha increasing use of data and Gigital tachnalogy in acageria has gane hand in hand with a strang 8 R

rowih n paple who wrile and coniribula 1o fesearch software. Posibons Ike dala stewand, nformation
manage, research data offcer. research software engineer, research supparter and other tes are
increasingly recognized as intrinsic positions in the academic system

. Dutch Tachcentre for Life Sciences.

Read the llest conference updase aboul fhe DTL
‘Cammunitesgork corerence on  Ocker, in
UreEnt. First warksnops aninel Eil Iy ZEXRA0R
Following the greal initialives in th UK and Germary, we plan 1o bring together the communty of g

people writing and contibiting o research safware fiom Dutch universities, knowledpe nstiutes,

e e DL Communities Wark
the scienific recognition o research sofware ot sculons
e
We are planning o organize @ meetup of Research Software Engineers in 2016, Signup to our mallng \. O
list Io stay informed aboud any activities! [} ’f’
First Meetup of the Netherlands Research Software Engineer
Community - register Now! @ st
- SURF:
When; 20 September 2118 =
Lab e Clouds. The cloua s your sesearch
Where: Jaarbeurs Innovation Wile (JIM) in Utrecht emironmeni - warkshap argarized by S
and al Comenunses3iion
Time: 13:00 - 17:30 "

Lear more and register here

nl-rse.org

RSE Surveys

I

Comparative data from:

» Germany

» Netherlands
» UK

» USA

» South Africa
Canada

@ Facilities Council

RESEARCH SOFTWARE
ENGINEERS ASSOCIATION

Nordic Countries: NORDIC-RSE

ﬂ NORDIC RSE B conkact@ nordic-rse.crg

Nordic Research Software Engineer Group Tieets o e °

We bring together iting and contributing to from Nordic @ roraieme
unversies, e other arganizations ge. to organize [ ——
mestings, and raise This iniiaive i following

the borm. Exciting!
the intemational network of ather RSE groups at UK, Germany, Netherlands, and other countries.

Want to know more?

+ Follow us on Twitier

' Join us by subscibing to the mailing ls. By joining the community, you wil stay in touch with RSEs in
the Norway and y ized by and for RSEs. You
will alse be informed about our work and will have the chance to contact people like you from all

comers of the research wosld. The more members that we have, the easier it will be 1o raise awareness.
of the importance of saftware in research, and the vital ole RSEs play in creating ths software.
* Find great reading material at UK RSE and The Software Sustainability Instirute!

@ nordie-rse

e noetic-rse was bom

What is a Research Software Engineer?
N . o

with an intricate.

www.nordic-rse.org
Qo

Q

Networks & Groups

Name and concept being
adopted, eg

» Princeton, ORNL, USA
» Radboud, Netherlands

UK Research
and Innovation

Science & Technology


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

First International Workshop FP*

ENGINEERS ASSOCIATION

International RSE leaders workshop 2018

RSE leaders met to collaborate on running RSE groups & initiatives

Read more at researchsoftware.org

1 1 Cou ntries @ Research Software Engineers Intemational
41 People ¥ ° ¢ Research Software Engineers

This is the website of the international research software engineering community.

Research Software Engineers are people who combine professional software expertise with an
understanding of research. They work in many contexts and may have various job titles but the term
Research Software Engineer (RSE) is fast gaining international recognition.

National RSE Associations pr————
% UK RSE - UK Research Software Engineers Association | ——

Engineering and Physical Sciences
® DE-RSE - Society for Research Software in Germany Research Council

= NL-RSE - The community of Research Software Engineers in the Netherlands

®{2+:2® NORDIC-RSE - Nordic Research Software Engineers Community

Science & Technology U K Resea rch
@ Facilities Council and |nn0va1:|on




Promotion & Outreach

RESEARCH SOFTWARE
ENGINEERS ASSOCIATION

Case studies rse.ac.uk/resources

Career case studies RSE group case studies

e University of Bath Describing how RSE
* University of Birmingham leaders successfully
made the case to
set up their group.

e University of Bristol

“With the RSE title,
everyone knows
what it means”

* |[mperial College London
e University of Leicester

e University of Manchester
e Norwegian University of Science and Technology
e Oak Ridge National Laboratory

* Princeton University

* University of Sheffield

e University of Southampton

“What's great e St George's, University of London
about it is that | e ucL
|earn new things e UK Atomic Energy Authority

every day”

Science & Technology U K Resea rch
@ Facilities Council and |nnovat|on



An Average RSE (UK) @

12% called Research Associate

67% holds a PhD

27% Computer Scientist or Physicist
13 years of experience on average
58% consider themselves
professional software developer
84% are male

40% are 35-44 year’s old

47% earn between £32-43k

61% use Linux

15% use Python

28% are 7/10 satisfied with their
current position

25% are 7/10 satisfied with theifes
career —

1.

2.

EEEEEEEEEEEEEEEEEEEE

Wants to work in a
research environment

Wants to advance
research

Wants to develop
software

& Science & Technology UK Research
@ Facilities Council and Innovation



An Average RSE (worldwide)

Country Gender PhDs Background |Reason to
work
Canada n/a 45% IT n/a
Germany 83% male |48% Physics Research
environment
Netherlands  |63% male [56% Comp. sci. N/A
UK 84% male |67% Comp. Research
sci./physics environment
USA 82% male |60% Comp. sci. Advance
research
South Africa |92% male [68% Physics Research
environment

https://goo.gl/ruaTue

UK Research
and Innovation

Science & Technology
@ Facilities Council



UKRSE Committees

2016-2018

2015-2016

2013-2015

Science & Technology
@ Facilities Council

UK Research
and Innovation




What have We Achieved?

"It's a noble goal and all, but you won't change anything"
- Anonymous

"Genius is one percent inspiration, ninety-nine percent
perspiration”
- Thomas Edison

Identity & Recognition

* A career path, albeit still informal
* A growth in the number of software experts
* Greater access to RSE skills for researc

& Science & Technology U K Resea rc h
@ Facilities Council and Innovation



PICK WHAT
FITS

Action can be taken on all scales
You know your context best




7

CHANGE IS
HARD




it

COMMUNITIES
ARE POWERFUL




SH

D

BIG GOAL
SMALL STEPS

Keep going and small changes add up




MAKE IT
HAPPEN!




