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

Right?(
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Pleiotropic(loci(–(diabetes(and(
Parkinson’s(disease(

Selec2on(at(pleiotropic(loci(underlies(disease((
coBoccurrence(in(human(popula2ons.((
Navarro,(Haley,(Karosas(et(al.(
(SubmiIed(to(Nature(Gene2cs(
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Behind(every(great((
piece(of(science…(

#go through each SNP of interest!
for(my $x = 0; $x < scalar @pos; $x++)!
{!
    #and then each downstream SNP of interest!
    for(my $y = $x+1; $y < scalar @pos; $y++)!
    {!
        #if SNPs within our chosen distance (500kb) and both present in the haplotypes file!
        if((!($trait[$x] eq $trait[$y])) && (abs($pos[$x] - $pos[$y]) <= 500000) && (exists($legArrayPos{$pos[$x]})) && (exists($legArrayPos{$pos[$y]})))!
        {         !
            my $snp1ArrayPos = "”;!
            my $snp2ArrayPos = "”;!
            my $snp1All = "”;!
            my $snp2All = "”;           !

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

                #####################CHANGE THESE IF NOT FOCUSING ON SECOND SNP#########################!
                my $start = $pos[$y]-500000;!
                if ($start < 1) {!
                    $start = 1;!
                }!
                my $end = $pos[$y]+500000;!
                if ($end > $chrLengths{$chr[$x]}) {!
                    $end = $chrLengths{$chr[$x]};!
                }!



So#ware(Sustainability(Ins2tute(

www.software.ac.uk-

The(modern(researcher…(

•  …(worries(about:(
!  Data(management(
and(analysis(

!  Reproducible(
research(

!  Scalable(simula2ons(

!  Integra2on(of(
models(and(
workflows(

!  Collabora2on(Picture(of(OIo(Stern(courtesy(of((
Emilio(Segre(Visual(Archives((
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reuse(reproduce(

repeat( replicate(
same(experiment(

same(lab(((
same(experiment(

different(lab(((

same(experiment(
different(set(up((

different(
experiment(
some(of(same(

test(

Figure(by(Carole(Goble(adapted(from(Drummond(C,(Replicability(is(not(Reproducibility:(Nor(is(it(Good(Science,(online(
and(Peng(RD,(Reproducible(Research(in(Computa2onal(Science(Science)2)Dec)2011:)1226:1227.)
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SIGMOD(Reproducibility(

•  SIGMOD(conference(
offered(to(aIempt(to(
repeat/reproduce(
papers(accepted(at(
conference(
!  2008B2012(

•  “High(burden(on(
reviewers(when(se_ng(
up(experiments”(
!  Use(of(VMs(advocated(Bonnet(et(al,(SIGMOD(Record,((

June(2011((Vol.(40,(No.(2)(
doi:(10.1145/2034863.2034873(
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SSI(Drivers(and(Themes(

•  Two(key(drivers(which(cause(people(to(seek(the(SSI’s(
advice:(
!  They(want(to(be(more(produc2ve(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(scien2fic(compu2ng(/(so#ware(
development(skill(base(

!  The(role(and(reward(of(so#ware(in(research(
!  Recogni2on(of(so#ware(career(paths(
!  Re[peatable|producible|computable](research(
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The(So#ware(Sustainability(
Ins2tute(

A(na2onal(facility(for(cul2va2ng(worldB(
class(research(through(so#ware(
•  BeIer(so#ware(enables(beIer(research(
•  So#ware(reaches(boundaries(in(its((
development(cycle(that(prevent((
improvement,(growth(and(adop2on((

•  Providing(the(exper2se(and(services((
needed(to(nego2ate(to(the(next(stage(

•  Developing(the(policy(and(tools(to(
support(the(community(developing(and(
using(research(so#ware(

Supported(by(EPSRC((
Grant(EP/H043160/1((
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People&

UK(Research(Compu2ng(
Ecosystem(

Network/Collabora2on(

Instruments(

So#ware(Compu2ng( Data(Communi2es(

…(
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SSI(Objec2ves(

1.  Ge_ng(so#ware(on(the(research(agenda(
2.  Suppor2ng(communi2es(that(want(change(

3.  Increasing(skills(
4.  Improving(so#ware(

•  Building(a(plaoorm(

•  Engaging(the(community(

•  Being(an(authorita2ve(voice(((
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SSI(Organisa2on(

•  Community(Engagement((Lead:(Shoaib(Sufi)(
!  Fellowship(Programme(
!  Events(and(Roadshows(

•  Research(So#ware((Lead:(Steve(Crouch)(
!  Open(Call(for(Consultancy(Projects(/(Funded(Collabora2ons(
!  So#ware(Evalua2on(

•  Policy((Lead:(Simon(HeIrick)(
!  Guides(and(Case(Studies(
!  Best(Prac2ce(and(Policy(

•  Training((Lead:(Aleksandra(Pawlik)(
!  So#ware(Carpentry(
!  So#ware(Surgeries((

•  Collabora2on(between(universi2es(of(Edinburgh,(Manchester,(Oxford(and(
Southampton.(
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Water(Swap((
Reac2on(Coordinate(

A(waterBswap(reac2on(coordinate(for(the(calcula2on(of((
absolute(proteinBligand(binding(free(energies(
Woods(CJ,(Malaisree(M,(Hannongbua(S,(Mulholland(AJ(
J.(Chem.(Phys.((2011)(vol.(134,(pp.(054114(
hIp://dx.doi.org/10.1063/1.3519057(
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Case(Study:(Ligand(Binding(

•  Centre(for(Computa2onal(Chemistry,(Bristol(
!  New(methods(for(rapid(MC(sampling(of(

biomolecular(systems(modelled(using(QM/MM(
!  Developed(two(codes(ProtoMS((F77)(+(Sire((C++)(
!  WaterBSwap(Reac2on(Coordinate(method(to(

calculate(absolute(proteinBligand(binding(free(
energies(

•  SSI’s(work(is(helping(to(scale(development(
!  ProtoMS(and(Sire(both(single(developer(codes(
!  ASPIRE/ACQUIRE(framework(has(mul2ple(devs(

•  Split(architecture(between(ASPIRE((adap2ve(
mul2resolu2on(hybrid(MD(simula2on)(and(ACQUIRE(
(WorkPacket(scheduling(system(with(op2misa2on(
for(2me(to(result(vs(“greenBness”(

•  hIp://www.siremol.org/adap2ve_dynamics(
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Case(Study:(ICAT(

•  ICAT(metadata(catalogue,(STFC(
!  Support(experimental(data(linking(at(Large(

Facili2es(
!  RAL(UK((ISIS,(DIAMOND,(CLF),(SNS(US,(

ELLETRA(Italy(
!  ICAT(opera2onally(cri2cal(at(sites,(other(

projects(looking(to(use(
!  Undertook(interviewBbased(organisa2onal(

review(
•  92(observa2ons,(32(recommenda2ons(

•  SSI’s(work(means(the(project(has(move(
forward(
!  Taking(forward:(steering(group,(induc2on(process,(

expanded(roadmapping(ac2vity,(technical(
workshops(via(Skype,(involved(with(deployment(

!  1(year(postBproject(
•  25((75%)(recommenda2ons(implemented(
•  Used(by(other(major(projects((PandataODI,(CRISP)(

•  hIp://www.so#ware.ac.uk/blog/2012B02B17Bevalua2ngBso#wareB
behindBsomeBworldsBlargeBexperimentalBfacili2es(

•  hIp://icatproject.org/(
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Case(Study:(Tinkering(with(APES(

•  NSF/EPSRC(Funded(
!  Polarisable(empirical(force(fields(
(AMOEBA)(

!  AMBER,(Tinker,(DL_POLY,(ONETEP,((
QBChem(

•  SSI’s(work(is(helping(to(coordinate(
development(across(many(packages(
and(many(people(
!  Different(languages,(licenses,((
styles,(teams(

•  hIp://apesBso#.github.io/(
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Current(Consultancy((1)(

BoneJ& •  Trabecular)geometry)&)whole)bone)shape)analysis)
•  Development(review,(community(survey,(CMS(
•  Assist(future(BBSRC(BBR(funding(

•  ‘SSI’s(involvement(noted(in(a(very(posi2ve(light’(

Lower&Limb&Model&

ForestGrowth7SRC&

•  Musculoskeletal)model)for)lower)limbs)
•  Wellcome(Trust,(EPSRC(funded(
•  Development(review,(moving(to(Assembla(

•  ‘Ins2tute’s(team(were(invaluable’(

•  Process:based)tree)growth)model)
•  NERC,(Forestry(Commission(funded(
•  Run(on(IRIDIS(cluster(–(take(hours,(not(days(
•  Joint(IfLS(funding(
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Current(Consultancy((2)(

•  Fast,)accurate,)secure)experiment)recording/sharing)
•  Wide(domain(poten2al(
•  Seeking(funded(development(
•  Infrastructure,(outreach,(roadmapping(&(feedback(

•  Eclipse:based)workbench)for)scienKfic)data)analysis)
•  STFC(funded(
•  Collabora2on(review,(community(marke2ng(

•  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(

LabBook&

DawnScience&

BASIL/FABBER&
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SSI(Fellows(2014(

•  2014:(16(
fellows(

•  2013:(15(
fellows(

•  2012:(10(
fellows(

•  Range(of(
subjects,(
career(
stages(

soCware.ac.uk/fellows&
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Journal(of(Open((
Research(So#ware(

hIp://openresearchso#ware.metajnl.com(
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The(Research(Cycle(

Create 

Test 

Interpret 

Publish Revise Paper 

Data 

Software 

Research( Outputs( Research&is&a&
con$nuous&
cycle.&

When&we&
publish&we&
are&
contribuIng&
to&the&body&of&
knowledge.&&
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Research/Reuse/Reward(Cycle(

Index 

Identify 

Cite Reward Create 

Test 

Interpret 

Publish Revise 

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

Reward&
mechanisms&
should&
encourage&
reuse.&
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The(current(process(

Start(
research(

Write(
so#ware(

Use(
so#ware(

Produce(
results(

Publish(
research(
paper(

Release(
data(

Release(
so#ware(

Which(men2ons((
so#ware(and(data(

This&process&is&simple&but&&
does&not&reward&producIon&or&
reuse&of&good&soCware&and&data.&

It&also&has&a&long&contribuIon&cycle.&
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Write(
so#ware(

A(beIer(process?(

Start(
research(

Iden2fy(
exis2ng(
so#ware(

Use(
so#ware(

Produce(
results(

Publish(
research(
paper(

Adapt/(
extend(
so#ware(

Release(
data(

Release(
so#ware(

Publish(
so#ware(
paper( Publish(

data(
paper(

W
hich(references((

so#
w
are(and(data(papers(

SoCware&and&data&papers&&
are&needed&as&proxies&for&&
rewarding&reuse.&

But&it&enables&a&shorter&contribuIon&cycle&for&
data&and&soCware.&
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SSI(Website(

DisseminaIng&best&
pracIce,&gathering&
informaIon&
10,000+&unique&visits/month&
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SSI(Guides(and(Top(Tips(

•  Guides(provide(in(depth(informa2on(
!  Licences(
!  So#ware(development(
!  Project(management(
!  Repositories(and(project(infrastructure(
!  Open(source(
!  Community(building(
!  Publicising(so#ware(
!  Policy(

•  Top(Tips(provide(quick(overviews(
!  So#ware(development(
!  Repositories(and(project(infrastructure(
!  So#ware(carpentry(
!  Ci2ng(so#ware(
!  Data(handling(
!  Promo2ng(and(communica2ng(your(project(
!  Community(building(and(project(management(
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SSI(Blog(

•  Ar2cles(on(research(
so#ware(and(related(issues(
!  Ask(the(Ins2tute(
!  A(Day(in(the(So#ware(Life(
!  Heroes(of(So#ware(
Engineering(

!  Top(Tips(
!  Women(in(So#ware(

•  150+(posts(wriIen(by(
external(contributors(
!  6,000+(unique(pageviews/
month(
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SSI(Training(

•  So#ware(Carpentry(
!  hIp://so#wareBcarpentry.org(
!  Interna2onal(ini2a2ve(to(teach(basics(of(

so#ware(engineering(to(computa2onal(
researchers(
•  The(“why”(more(than(the(“how”(

!  Phenomenally(successful(–(2x(oversubscrip2on(
!  Cheap(to(run(but(budget(for(3x(the(coffee!(
!  SSI(are(UK(Coordinators(for(SWC(
!  We(ran(13(workshops(in(2013(to(600+(learners(

•  So#ware(Sustainability(Surgeries(
!  “Bring(your(own(code”(
!  “What(makes(Good(Code(good?”(
!  Run(at(exis2ng(conferences,(and(for(so#ware(

funding(programmes(
!  Offering(bespoke(advice(as(well(as(training(



So#ware(Sustainability(Ins2tute(

www.software.ac.uk-

Crea2ng(a(training(community(

•  Bringing(together(
39+(organisa2ons(
with(interest(in(eB
Infrastructure(
training(

•  Raising(issues(
and(enablers(with(
RCUK,(BIS(

soCware.ac.uk/policy&
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Campaigning(for(careers(

soCware.ac.uk/policy&
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Career(Paths(in(UK(
Careers(outside(academic(sector(

NonBuniversity(
Research((industry,(
government(etc.)(

Professor(Permanent(
Research(Staff((

Early(Career(
Research(

Ph
D
(s
tu
de

nt
s(

Source:)The)ScienKfic)Century,)Royal)Society,)2010)(revised)to)reflect)first)stage)clarificaKon)from)“What)Do)PhD’s)Do?”)study))
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Shake(up(the(system(

•  “Swim)or)drown”)is(not(an(
efficient(learning(method(

•  “Publish)or)perish”)is(not(an(
effec2ve(reward(mechanism((

•  “Becoming)a)Professor”)is(
not(a(scalable(career(path(

•  “I’ll)just)have)to)do)it)myself”)
is(not(a(modern(way(of(
doing(science(
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Research(So#ware(Engineer(

Join&the&RSE&community&at&hRp://www.rse.ac.uk/&
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A(na2onal(facility(for(cul2va2ng((
worldBclass(research(through(so#ware(

Become)our)next)collaborators!)
Website: ( ((www.so#ware.ac.uk(

Email:( ( (info@so#ware.ac.uk(

TwiIer:( ( (twiIer.com/So#wareSaved(

Some(of(our(collabora2ons(


