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Of course,
we don’t
deliberately
set out to
create code
that can’t be
used by
others

Right?



Pleiotropic loci — diabetes and @

Parkinson’s disease
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% Q 5 l ’ N Selection at pleiotropic loci underlies disease
co-occurrence in human populations.

. HF . Navarro, Haley, Karosas et al.
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#go through each SNP of interest
for(my $x = 0; $x < scalar @pos; $x++)

{

#and then each downstream SNP of interest
for(my Sy = $x+1; Sy < scalar @pos; Sy++)

{
#if SNPs within our chosen distance (500kb) and both present in the haplotypes file
if((!(Strait[$x] eq S$trait[Sy])) && (abs(Spos[$x] - S$Spos[Sy]) <= 500000) && (exists($SlegArrayPos{Spc
{

my $snplArrayPos = "";
my $snp2ArrayPos = "";
my S$snplAll = "7;
my $snp2All = "”;

#create output file for this SNP pair
my $filename = "ConditionedResults2/$chr[$x].S$pos[$x]-Spos[$Sy].EHH.GBR.2.txt";
print "$filename\n”;
unless (-e $filename) {
open(OUT, ">$filename");

HHAAHHHAAHHHAAHHHA###CHANGE THESE IF NOT FOCUSING ON SECOND SNP#H#H#AHH#HHAAHHHHAHHHAAHHHAAHH
my $start = $pos[$Sy]-500000;
if ($start < 1) {
Sstart = 1;
}
my $end = S$pos[S$y]+500000;
if ($end > $chrLengths{$chr[$x]1}) {
Send = $chrLengths{S$chr[$x]};
} Software Sustainability Institute
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e ...Worries about:

= Data management
and analysis

= Reproducible
research

= Scalable simulations

Where do they learn - lntedgrlaﬁondof
H Modaels an
how to do this? ol
Picture of Otto Stern courtesy of = Collaboration

Emilio Segre Visual Archives

Software Sustainability Institute




[repeat} [replicate}

same experiment same experiment
same lab different lab

different
experiment
some of same

[reproduce} [reuse]

Figure by Carole Goble adapted from Drummond C, Replicability is not Reproducibility: Nor is it Good Science, online
and Peng RD, Reproducible Research in Computational Science Science 2 Dec 2011: 1226-1227.

same experiment
different set up
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SIGMOD Reproducibility @\
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e SIGMOD conference
offered to attempt to
repeat/reproduce
papers accepted at
conference

= 2008-2012

* “High burden on
reviewers when setting

- up experiments”

Bonnet et al, SIGMOD Record, * Use of VMs advocated

June 2011 (Vol. 40, No. 2)

doi: 10.1145/2034863.2034873
Software Sustainability Institute
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SSI Drivers and Themes
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* Two key drivers which cause people to seek the SSI’s
advice:

" They want to be more productive in their research

* They don’t want to be embarrassed by appearing worse
than their peers

* Broadly, our work falls into a few key themes:

* Developing the scientific computing / software
development skill base

" The role and reward of software in research
= Recognition of software career paths
= Re[peatable|producible|computable] research

Software Sustainability Institute |@ @ |



The Software Sustainability

I nSﬁtUte www.software.ac.uk
EPSRC

Pioneering research

A national facility for cultivating world-
class research through software

 Better software enables better research

e Software reaches boundaries in its
development cycle that prevent
improvement, growth and adoption

* Providing the expertise and services
needed to negotiate to the next stage

* Developing the policy and tools to
support the community developing and
using research software

and skills

Supported by EPSRC

‘@ ® | Software Sustainability Institute Grant EP/H043160/1




UK Research Computing ff’ﬁ

ECOSYSte m www.software.ac.uk

/ People
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SSI Objectives /C,'\
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Getting software on the research agenda
Supporting communities that want change
Increasing skills

> W

Improving software

* Building a platform
* Engaging the community
* Being an authoritative voice

Software Sustainability Institute



—
SS| Organisation @\
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e Community Engagement (Lead: Shoaib Sufi) EPSRC
= Fellowship Programme g sls
= Events and Roadshows -

* Research Software (Lead: Steve Crouch) g )5 :

= QOpen Call for Consultancy Projects / Funded Collaborations 4%”
= Software Evaluation

e Policy (Lead: Simon Hettrick)
= Guides and Case Studies
= Best Practice and Policy

MANCHESIER

UNIVERSITY OF

* Training (Lead: Aleksandra Pawlik) RAESRD
= Software Carpentry Southampton
= Software Surgeries

Jisc

* Collaboration between universities of Edinburgh, Manchester, Oxford and *sBBSRC

Southampton. —
Software Sustainability Institute |@ @ |




Water Swap - N
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Replica Swap

Replica Swap

Replica Swap

A

A water-swap reaction coordinate for the calculation of
. . absolute protein-ligand binding free energies
% UanCI'SItY Of Woods CJ, Malaisree M, Hannongbua S, Mulholland AJ

§ J.Ch . Ph .(2011) 1. 134, .054114
AR BRISTOL J;chem. phvs: 2013 vol 134 -0

4

£



Case Study: Ligand Binding

* Centre for Computational Chemistry, Bristol

= New methods for rapid MC sampling of
biomolecular systems modelled using QM/MM

= Developed two codes ProtoMS (F77) + Sire (C++)

= Water-Swap Reaction Coordinate method to 2| e "
calculate absolute protein-ligand binding free  <| |
energies

e SSI's work is helping to scale development
= ProtoMS and Sire both single developer codes

= ASPIRE/ACQUIRE framework has multiple devs

* Split architecture between ASPIRE (adaptive
multiresolution hybrid MD simulation) and ACQUIRES| U
(WorkPacket scheduling system with optimisation <| §
for time to result vs “green-ness” 2\ B e

O»

I N
Ol F
o » v
—

0.25

http://www.siremol.org/adaptive_dynamics
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Case Study: ICAT ﬁf—,"
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 |CAT metadata catalogue, STFC (o m— G

= Support experimental data linking at Large
Facilities

= RAL UK (ISIS, DIAMOND, CLF), SNS US,
ELLETRA ltaly =

= |CAT o?erationally critical at sites, other i e o

Release

projects looking to use
= Undertook interview-based organisational
review
* 92 observations, 32 recommendations |
e SSI's work means the project has move ¥
forward
» Taking forward: steering group, induction process, 7 e

expanded roadmapping activity, technical

workshops via Skype, involved with deployment 5 .
= 1 year post-project - =
* 25(75%) recommendations implemented g,  E
* Used by other major projects (PandataODI, CRISP) ] L R s il
Re R1% 8, K33 R R% 24
2 > - * - .
*  http://www.software.ac.uk/blog/2012-02-17-evaluating-software- me R SE, ML
behind-some-worlds-large-experimental-facilities ‘ RID RIS, K32 RS, R13 R12, RIS,
*  http://icatproject.org/ T 2 % & 4 F 3 % @

Software Sustainability Institute Perceived Importance
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Case Study: Tinkering with APES @\
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NSF/EPSRC Funded

= Polarisable empirical force fields
(AMOEBA)

= AMBER, Tinker, DL_POLY, ONETEP,
Q-Chem

e SSI's work is helping to coordinate
development across many packages
and many people

= Different languages, licenses,
styles, teams

http://apes-soft.github.io/

Software Sustainability Institute



—~
Current Consultancy (1) @\

o Royal

> Veterinary
College
z University of London

Lower Limb Model

Imperial College
London

ForestGrowth-SRC
UNIVERSITY OF

Southampton

www.software.ac.uk

Trabecular geometry & whole bone shape analysis
Development review, community survey, CMS

Assist future BBSRC BBR funding
* ‘SSI’s involvement noted in a very positive light’

Musculoskeletal model for lower limbs
Wellcome Trust, EPSRC funded

Development review, moving to Assembla
* ‘Institute’s team were invaluable’

Process-based tree growth model

NERC, Forestry Commission funded

Run on IRIDIS cluster — take hours, not days
Joint IfLS funding

Software Sustainability Institute



—~
Current Consultancy (2) @\

www.software.ac.uk

LabBook

Imperial College
London

DawnScience

& Science & Technology

@ Facilities Council

Rutherford Appleton
Laboratory

BASIL/FABBER

UNIVERSITY OF

OXFORD

Fast, accurate, secure experiment recording/sharing
Wide domain potential

Seeking funded development

Infrastructure, outreach, roadmapping & feedback

Eclipse-based workbench for scientific data analysis
STFC funded

Collaboration review, community marketing
* Uptake key measure of project success

Analysis tool library for FMRI, MRI, DTI brain imaging
Industry / EPSRC funded

Architectural review, apply to new problems

10 groups outside Oxford using it

Software Sustainability Institute



www.software.ac.uk

2014: 16
fellows

e 2013: 15
fellows

e 2012:10
fellows

* Range of
subjects,
career
stages

i M Varvick W software.ac.uk/fellows




Journal of Open ff‘*ﬁ

Resea rCh SOftwa re www.software.ac.uk

http://openresearchsoftware.metajnl.com

< \n--MDD

BENEFITS FORYOU

Software Sustainability Institute



Research

The Research Cycle

Interpret

Create

Publish

Software

Software Sustainability Institute

www.software.ac.uk

Research is a
continuous
cycle.

When we
publish we
are
contributing
to the body of
knowledge.




.
Research/Reuse/Reward Cycle {(C,’\

www.software.ac.uk

Research

Interpret

Test l Revise Publish I

Create

I Identify
Cite

Software Sustainability Institute

Reward

Reuse is also
a cycle. We
build our
research on
the work of
others.

Reward
mechanisms
should
encourage
reuse.




The current process

www.software.ac.uk

Publish
research

paper

Start Write Use Produce

research software software results

Which mentions
software and data

Release
This process is simple but deic

does not reward production or

reuse of good software and data.

Release
software

It also has a long contribution cycle.

Software Sustainability Institute




A better process?

www.software.ac.uk

Adapt/ Use Produce Publish

Start
extend research
research software results
software paper

Ie(i(?:nu:;, Release 5 %

@ o

coftware software » F—'ih

o

o 3

Software and data papers Sublich 2 0
are needed as proxies for software B
rewarding reuse. paper P‘(;Z't':h &

But it enables a shorter contribution cycle for
data and software.

Software Sustainability Institute



SSI Website
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SSI Guides and Top Tips

* Guides provide in depth information

Licences

Software development

Project management

Repositories and project infrastructure
Open source

Community building

Publicising software

Policy

 Top Tips provide quick overviews

Software development

Repositories and project infrastructure
Software carpentry

Citing software

Data handling

www.software.ac.uk

Software development: general best practice

By M Sacenon
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" Promoting and communicating your project ek
=  Community building and project management J;;;,.‘.n.f |
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* Articles on research = :
software and related iSSUES the crattsperson and the scholar

By James Metherington, Research Software Development Yoam Loader at

= Ask the Institute ety G G

At Digital Research 2012, | presented a position paper with colicagues
regarding the role of the Research Software Engineer. This paper
followed on from a discussion | led at the Collaborations Workshop

= A Day in the Software Life s

for those who think the Research Software Engineer role could be for !

= Heroes of Software oot S D Tt SO
Engineering T g

and enjoy orafting robust, readable and efficient code, then please apply %o
on the UCL team

| Top T|ps Bringing together the best of two archetypes

A good scientfic coder combines two characters: the scholar and the craftsperson

= \Women in Software

e 150+ posts written by
external contributors

= 6,000+ unique pageviews/
month

Software Sustair,
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SS| Training S

www.software.ac.uk

e Software Carpentry
= http://software-carpentry.org

= |nternational initiative to teach basics of
software engineering to computational
researchers
e The “why” more than the “how”

*= Phenomenally successful — 2x oversubscription
= Cheap to run but budget for 3x the coffee!

= SS| are UK Coordinators for SWC

= We ran 13 workshops in 2013 to 600+ learners

oftware carpent

» Software Sustainability Surgeries
= “Bring your own code”
= “What makes Good Code good?”

* Run at existing conferences, and for software
funding programmes

= Offering bespoke advice as well as training

Software Sustainability Institute
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Creating a training community f(“:

www.software.ac.uk

* Bringing together

39+ organisations Outcomes from

with interest in e- the workshop for

Infrastructure e-Infrastructure trainers

training o e e o w2
° Raising iSSUES L':.'..’.'?If‘::‘.f‘.:.‘.’f:?:;.’:;;"‘""”"‘

and enablers with

RCUK, BIS

software.ac.uk/policy




Campaigning for careers

www.software.ac.uk

o

Software Sustainability Institute software.ac.uk/policy



PhD students

Careers outside academic sector
Non-university

Research (industry,
government etc.)

UK STEM
graduate

career
paths

Early Career Permanent Professor
Research Research Staff

Source: The Scientific Century, Royal Society, 2010 (revised to reflect first stage clarification from “What Do PhD’s Do?” study)
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Shake up the system @\
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’ '7>mr,o§o?'u‘zcn.‘L :
“Swim or drown” is not an TRANSACTION S:

GIVING SOMBE

efficient learning method ACCOMP T

OF THE PRESENT

“Publish or perish” is not an Usdechakings , Sdics , and Labouis

effective reward mechanism INGENIOUS

“Becoming a Professor” is BoNeIDERALLE FARTS
not a scalable career path W OoRL D
“Ill just have to do it myself” w1

. For Amo 1665, and 1666,

is not a modern way of iy Al

Inthe SAVOY,
Printed by % N. foc Tolw Martyw ot the Bel), alietke withe

doing science o ol 5t o Fomts Ay @ Put Lo

Puntais 10 the Rapal Seciery,
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The UK Community of Research Softwarne Engineers About Whny? HelpOut Objectives Supporters Join Us!

The people behind
research software

The people behind research software - Research Software Engineers (RSEs) - lack recognition and reward for the incredible
contribution they make to research. The RSE Community have come together 10 raise awareness of this issue, to campaign
for change, and 1o share knowledge and collaborate to Improve research software.

Asre you a Resoarch Scfware Enginoer? J0|n us! What can | do to help?
Peopie who combine eapertise with You can help by joining us, by raising
SOMware and an intricate undersianding of awareness of research software
research... engineoring..
Owr Objectives Whyy coes it maner? Suppones
We wil create a community for the UK's ¥ the UK is 10 continue to be 8 major Who's helping the community..
Research Software Engineers.. resoarch leader, effort and resources must

Do rrvested

Join the RSE community at http://www.rse.ac.uk/

Acackenia must adapt 10 the fundamental role Tat software plays in IOdsy's research

Software Sustainability Institute



A national facility for cultivating ff&ﬁ
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www.software.ac.uk

world-class research through software

Some of our collaborations

* D W, ey
SCCFE W B\ Q)| @encn
I ial | cience & Technolo
software carpentry | ondon College @ source ¢ ecroer
o BANGS I C L % Southampion

Become our next collaborators!
Website: www.software.ac.uk E PS RC

Email: info@software.ac.uk , .
Pioneering research
Twitter: twitter.com/SoftwareSaved and skills J I S C

DEATH TO DECAY!

WWW.SOFTWARE.AC.UK




