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Preface

Thisfdocument(provides(anloverview[of[the[OpenModellinglIinterface’andEnvironment,(the
OpenMl, whichlis(being/developedbytheHarmonIT project. ltlisthefirstlinithe[OpenMIreport
series,[Which[specifies[the[OpenMIlinterfacestandard,[ provides[guidelineslonlits(useland
describes(facilitiesfor[ migrating,[ setting uplandlrunningllinkedmodels. Other(titleslinlthe
serieslinclude:

A.(1Scope (thisidocument)

B.[ Guidelines

C.[org.OpenMI.Standardlinterface(specification

D.[1org.OpenMI.Backbone technicall[documentation
E.[1org.OpenMIDevelopmentSupportitechnicall[documentation

F.[1 org.OpenMlI.Utilitiestechnical/documentation
G.[Jorg.OpenMIl.Toolstechnical/documentation

H.[1 Additionaldesigns forilOpenMIitools

Disclaimer

ThelinformationinthisCcdocumentlisLmade availableon[the[conditionthatthe useraccepts
responsibility(for checking(thatlit[is correctland(thatlit[is(fit for the[purposeltolwhich(itlis
applied.

TheHarmonlIT[partners[will[hot acceptlanylresponsibility( forrfdamagelarisingl fromlactions
based(upon(thelinformation(inithis[document.

Furtherlinformation

Furtherllinformation(Jon[1theIHarmonIT[project(ican(belIfound(lon(lthe[Iproject/ lwebsite,
http://www.HarmonlIT.org.

Furtherlinformationfon(theOpeniModellinglinterfaceland Environment((the[OpenMI)(can(be
found(on http://www.OpenMl.org.
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177  Introduction

The[OpenMIistandardldefines[anlinterfacethat allowstimedependentimodelstoléxchange
datalatrunitime.When(the[standardlislimplemented, existingmodels.¢canbelrunlin[parallel
and(sharelinformation(atleachtimestep.Thislisthelkeyfomakingmodellintegrationfeasible
attheloperationalllevel.[Modellintegrationhelpstheunderstandinglandprediction of(process
interactionsandlis[anlessential capability [forthe achievement ofthelintegratedapproach(to
waterimanagement(calledforlinitheWater(FrameworkDirective.

1.100 Thelneedforithe OpenMI

The WateriFrameworkDirective[(WFD)(calls(for integratediwaterimanagementtobelputlinto
practiceandlidentifies wholelcatchment'modellinglasiakeypart oflintegrated'management.
Thelchallengelthatthis/presentslisnotlonlythatlindividuallcatchmentiprocessesbemodelled
butralsortheirrinteractions.[Constructingralsinglermodeloflall’catchmentiprocesseslis[hotla
feasibleloption, doesnotimakelgood useloflexisting modelsiandidoesn’tiprovide thelflexibility
toltrylalternative modelsCoflindividual processes. ThelonlytealisticCmechanismforfwhole
catchmentlimodellingUis integratedimodelling.'ThisCJapproachlinks[Imodelslofidifferent
processeslandhencelallows(processlinteractionstobelsimulated.

Untill’now, InolIgenericlloperationallllinkingImechanism(has[beenldeveloped.'However,
technologicallJadvancesllin[lcomputing,Jthe limpetusprovided [ by[the \WaterIFramework
Directive,cofundingfrom(the[EuropeanCommission‘andisupportfrom(thelleaders/oflearlier
attemptshasinowlenabledthe FP5project HarmonlITtoldevelopithe OpeniModelling'Interface
andlEnvironment((the OpenMI).[ The OpenMIllinterfacelis alstandardlinterfacelthatlenables
OpenMIicomponentstoléxchangeldatalas/theyrun.[ The OpenMI'Environmentlcomprises a
setlof(software(tools. Theyfacilitate[making newand’existingimodelicodes OpenMIcompliant
and(theyloffer(facilities to'combinel OpenMlicompliantilcomponents(intolintegrated modelling
systemsiandthenirunithem.

Allinkagelmechanism,suchlas the(OpenMl, (is/the key[to'moving single’domainimodelling'to
integrated modelling andlintegrated modellingl from(alresearchl exercisel tol anloperational
task. It willCallow! forlintegrated( water' management( tol be putlintol effectl and, hence,lthe
objectives/ofitheWFDItolbelachieved. After fouryearsidevelopmentiwork, testingand(review,
the[OpenMllisinow(widelylacceptedlas/thewayforward. Evidencefor(this(view[canbefound
in[the number[of (FP6[ proposalsand( projects| thatlintend[tol uselthe OpenMIlandlin(the
multinationalllist of(modellersiwholhavelattendedthefirstithree[OpenMl trainingsessions at
theirrownlexpense.Hence,thedevelopersbelieveltheyhavelcreatedlasoftwarelarchitecture
that, (bylits(high[quality, willlbecome the[European(and/globalistandard(forilinkingmodels from
thelwater[domainland,later, any domain. 'However, adopting the [OpenMIltequires model
developers(itolImakellallcommitment. IMostlJorganizations[Icannotlafford[1to makelthat
commitment[until(the[OpenMIliswidely availablelina humberlof(implementationsandlis
properlysupported(+[in[otherfwords[it’becomes[a’welllmaintainedstandard. Therefore,[an
OpenMI[Consortium(is/being/createdtolsupporttheluser(community(and sustainithe [OpenMI
intothe(future.

Thisldocumentiprovideslanioverview(ofithe[OpenMIlandtheconsortium.
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1.20

Aims[and(objectives

Thelaimloflthe[OpenMIlis(tolprovidealmechanismlbywhich[physicallandlsociol&économic
processimodelsi¢anibellinkedtoleachlother,folotheridatalsourceslandoralvarietyofitools/at
runitime,lhencelenablingprocesslinteractionsitolbebetterimodelled.

Specificlobjectiveslarethatthe mechanism’sidesignishould:

o]
o[]
o]
e[|

o]

o]

o]

1.30

Belapplicableltolnewandexistingimodels

Imposelas(few restrictions(aspossibleonthemodeller’'s freedom
Belapplicablefoimost, lifinot/all, time[basedsimulationtechniques
Requiretheminimumiofichangetotheprogramicodeloflexistinglapplications

Keeplthelcost, skilllandtimelrequiredto(migratelan(existinglmodeltolalminimum(so
thatlthesefactors/arenotlaldeterrentfothe [OpenMI'suse

Beleasy/toluse

Notlunreasonablyidegradelperformance

Whyshouldlorganizationsadoptithe[OpenMI?

Theldiscussion[abovelhaslexplainedtheneedforthe[OpenMlcreatedbytheadoptionlofthe
WFD.Whatbenefits[doeslit[bringfothedesignatedauthorities, basinimanagers, fegulators,
consultants,[modellersfandmodeldevelopersfesponsibleforlimplementingthe(WFD?[Some
of(thelargumentsfor[adoptingthe[OpenMIputforward[bylorganizations(that'havelalready
adoptedioriareconsideringadoptingthe[OpenMIare:

o]

L

o]

o]

o]

Ll

o]

Protectionlandlenhancementloflexistinglinvestmentlin(model development({i.e.litlis
nothecessary[tol rewrite[ them[completelylinlorder( for(themtol become OpenMI[]
compliant)

ThelsimplificationCof the modelllinkingprocess, leadingto[‘anlimproved[abilityto
modelprocesslinteractions

Thelabilitytoluseappropriate[modellcombinationsandtolswapbetween(different
modelsiofithelsame(process, assistingsensitivity[@analysesandbenchmarking

Afreductioniinldevelopmentiimelandihencelcostforidecisionisupportisystems

AnlincreasedI choicelfor[modellusers,[in[that they will lbelabletol'mix and match’
models(from(differentSources

Increasedlopportunitiesformodelldevelopers(inthatlindividual models hecomelmore
saleablebecauseltheyl¢tanbellinkedfolestablishedisystems,lenhancingthe valueof
both

Increasedlopportunitiesfor thecreationCof C(SmallCland[MediumEnterprises (SME),
especiallyfromthelacademicisector

TheOpenMIDocument Series:[Part/AIScope
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o[1 Increasedlopportunities tolcontributetotheimplementationandevolutionCofCTEU
policies

o[1 Thellopportunity[ forlimodel/developerstoliconcentratetheirlicorelbusinessii(e.g.
computationallcores) becauseltheywilllbelabletolbuylinfOpenMIicomplianttools
suchfasGUlIslandpostiprocessingitools

o[] TheOpenMILCEnvironmenttools forCmigratingCandrlinkingCmodelsandmonitoring
linkedmodelruns{whichlarelavailablefree underan©peniSourcellicenceandwould
otherwisehave o bewrittenbythedeveloper)

e[1 Thelsmalllcostlof[conversion[compared(with(thelcostlofiwritinglalwholelcatchment
modelifrom(scratchlorredevelopinglexistingimodels

o1 Thelability forCmodeluserstorunlthirdparty "computationalcoresCin[ltheirCown
environments

¢[1 Nolneeditolunderstandiotheriorganizations’IYOlprocedures

o[] Thelabilityfolchangelalimodel's[codeWwithoutlaffectingthellinking(process orlinterface

1.4 Theldevelopmenticonsortium

ThellOpenMIThaslbeenldeveloped by alteamdrawnlfrom[114[Jorganizations“and[seven
countriesicofundedithroughithe[EuropeaniCommission’s(Fifth(Frameworkiprogrammelunder
contractlinumber EVK1CT2002(00090(the['HarmonlITOproject).(ILed[ by theICentrefor
EcologyrandiHydrology,the teamcomprisedithellnstitutefor(inlandWater'Managementiand
Waste Water([ITreatment[RIZA,DHICWaterlandEnvironment, TWL [DelftHydraulics, HR
Wallingford[IGroup, lUniversitat Dortmund, CInstitutodiC Ricerca'Sulle’Acque, [ the[National
Technicall University[lof(1Athens,[TWRcplc, I DHITHydroinforma.s.,[1PovodilLabels.p.,
Hydroprojektra.s.,[AlterralB.V.[andthe Centre[National [duMachinismel[Agricole,[dulGenie
Rural,des(Eaux(etides/Forets.

Designlandidevelopmenthasbeenledbythethree majoricommercialimodelidevelopers, DHI
WaterJand[Environment, [IDelftCIHydraulics Jand [ JHR OWallingford. ' The Urole Dof(Jtheother
organizationsthas/beentomanagetheproject,folsupportthedesigniandidevelopmentiandto
testithelstandardlandenvironment(rigorously.

Tolensurelthat(thelworkimeets(the[standardsirequiredbythef[Commissionlandthescientific
andlusericommunities,alpanellofiexpertsicomprisinglleadingscientists fromaroundtheworld
has(reviewed! alllkey documentsandladvised the SteeringlCommittee. Thelproject’squality
assurance[planlestablishedprocedures(forithelcriticallareas of (work[andcovered document
and(code(versionicontrol.
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20

Overviewofthe[OpenMI

Thissectionldescribes(themainrequirements(ofithe[OpenMl,thelscenarioslagainstiwhichthe
standardiwastestedlandithefunctionsofthe OpenMllinterface.

210

Requirements

Tolbeluseful,'thelOpenMIlmustibelableltollinkfanylmodelswhoseTlinteractions'heedtobe
simulatedlinicarryingroutitherequirementsiofithe Water(Framework[Directive.[Therefore,the
keyrequirementsiofithe[OpenMIiare(io:

o]

o]

o]

o]

o]

o]

o]

L

o]

o]

o]

o]

o]

o]

LinkCmodelsfrom[differentldomains{hydraulics, hydrology, ecology, water quality,
economics(etc.)[landlenvironments(atmospheric, [ ifreshwater,[imarine, [ terrestrial,
urban,Tural’etc.)

Linkimodelsbasedon(differentimodellinglconcepts(deterministic, stochasticletc.)
Linkimodelsof(different/dimensionality(0,(1,(2,(3D)

Linkimodelsworkingratidifferent’scales({e.g.@regionalclimatemodeltfolalcatchment
runoffimodel)

Linkimodelsloperating(atidifferentitemporalresolutionsi{e.g.hourlytomonthlyorieven
annual)

LinkCmodelsCoperatingCwithdifferent[spatial representations{e.g. hetworks, [grids,
polygons)

Linkimodels(usingdifferent(projections, units(andcategorizations
Linkimodelstolotherdatalsources((e.g.[databases,useriinterfaces,instruments)

Linkrnewandexisting(legacy) modelswiththeminimumoflrefengineeringand
withoutTequiringinreasonablyrhighdevel T skills

Notlimpairperformance,especiallyoflargemodels

Belbasedlon[provenland available(technologies((and,lin[particular, thelarchitecture
mustbelcomponentbasedandmultillayered)

Linkimodelsrunningion(differentiplatforms{e.g.'Windows, Wnixandllinux)
Belopen’[(thelinterfacespecificationshouldbe placedlinthepublicidomain)

AllowJcomponentsJto[IbelldevelopedJusingJatleastthe following Jprogramming
languages:[C/C++,[C#,[Fortran, Delphi/Pascal,JavaiandVisual Basic.

TheremainderofithissectionishowshowtheseFequirementsihavebeenmet.

10
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2.211 Uselcases

Tolcheckithatthefequirementsiwerelcorrectly[éxpressediandfoleasetheldevelopmentiofian
architecture[for'the[OpenMI,alrangelof( scenarios orfusel cases’[werelidentified.[Some
examplesifrom(thefulllistiof[caseslarelshownbelow:

e[] Connectiwo1Dhydrodynamicivermodels.

¢[1 Connectlal1Dlhydrodynamicimodelwith(awater(qualitytransportimodel.

e[1 ConnectlaDrriverimodelwithfal3Digroundwaterimodel.

o1 ConnectiafDihydrodynamicriverimodelfovegetationlandihabitatrmodels.

¢[] Connectlal3D(coastalimodelltola1Dlrivermodel.

o1 Connectlal2D[polygonibasedl oot zonel modelltola 8Dl regular grid groundwater
model.

o[1 Calibratelalrainfallirunoffimodellinkedfolalhydrodynamicisewerage(model.
o1 Modelthepropagationiofiuncertaintythroughrachainiofimodels.
o] Useldifferentunits(ofimeasurementforitheldatatobelexchangedbetweenimodels.

¢[1 Connectitolanlagentbasedimodel.

2.301 Terminology

Anumberiofitermsareused when(describingithe(©OpenMlistandard.

Aslshownlin(Figure(1,thelterm modellapplication encompasseslalllpartsiofithe’modelling
systemisoftwarethatlisTinstalledJonDarlcomputer:JforCJexample1Mike 11, IPHABSIMJand
InfoWorksRS.

Typically,[such’systemsiconsistiof’a userlinterface andlan engine.Usually,thelenginelis’a
genericl representationofalprocessand thisCisTwherelthelcalculationsforCsimulatingor
modellingTthatiprocessitakelplace.[Theluserlsupplieslinformationthroughitheuserfinterface
andthisfislconvertediintothelinputidataforithelengine.

TheldataldescribeslalspecificiscenariolinfwhichtheprocessTistolbelsimulated: foriexample
theRhinelduringlatime oflextremerainfall.[Theuserrunsithelenginebyselectinglanioptionior
pressinglabuttoniontheuserlinterface. Thelenginefeadsthelinput,[performsthecalculations
andoutputsithelfesultstoffilesoridisplays.

Whenan engine haslTreadlitsCinputlittbecomesiia model.[ForCexample,anCengine[may
representthelgenericlprocesslofiwaterlflowinglinfanfopenichannel.[(WhenTit[has[tead inthe
datardescribingthethannelhetworkloflthe[Rhine,lalongwithfanyboundaryconditionsand
rainfallldata,ittbecomeslaimodeliofitheRhinelinthescenariofobelsimulated.

TheOpenMIDocument Series: Part/AIScope 11
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ModellApplication

Userlinterface

l Write

Inputfile W

Thislisla

site[specific
model((i.e.[engine(+ Read
schematisation/data)

Run

Engine

\ Write

Output(File W

FigureThelgeneralstructurelofia'modeliapplication

IfitheCcodeforfanCenginelcanbelinstantiatedseparatelyCandhaslalwellldefined interface
throughiwhichritican accept and provide data,thenlitlislan enginel¢component.[(Thelengine’s
interface is(thelpartlofithecodelthat’handleslthetransferlofldataltolandfromthelengine;Tit
shouldlnotbelconfusediwith(the userlinterface,whichlis(thelpartiofithelapplication(that/the
userisees.)Thelkeyfolenablingimodelstoléxchangeldatallieslinistandardizingthedesignlof
thelenginelinterface.'Whenranlenginelcomponentlimplementsisuchlalstandardlinterface,lit
becomesla linkablelcomponent.lAnlenginelthatlimplements’theOpenMIlinterfacelislcalled
OpenMlItcompliant.

2411 ThelOpenMlistandardlinterface

TheOpenMIlidefineslalstandardiinterfacethatihas(threefunctions:
e Modelldefinition:Toallowother linkable[componentstolfindoutiwhatlitemsthismodel
canlexchangelintermsofliquantities Usimulated JandtheClocations CatCwhichthe
quantities(are(simulated.

e Configuration: Toldefine what(willlbeléxchangedwWhentwolmodelsihave beenilinked
forlalspecificlpurpose.

e Runltimeloperation:[To enableltheimodeltolacceptioriprovideldatalatiruniime.
Figure2(showstwolmodel applicationsiwhoseléngines havebeenimadeOpenMIicompliant.

Theirloverallstructure remainsunchangedibut’eachlenginelisChowlalcomponent with[an
OpenMliinterfacelandione/componenticanmow getvaluesifromianother.

12 TheOpenMIDocument Series:[Part/AIScope
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Userlinterface Userlinterface

Inputdata —‘ Inputidata —‘

| [ !

!
—o o—
GetMalues
<€

Outputidata —‘ Output(data —‘

! !

Figure2(lTwolapplications/aftermigrationtothe(OpenMlstandard

Figure[Blillustrates[somelof(thelinformationheldlinthemodelldefinition@aboutthe[quantities
thatltwolmodels[canleitheracceptloriprovide. Thelarrowlrepresentsiallink between(thetwo
modelsandlindicatesthat, in this[particular_case, funoff(produced by theRainfalll(Runoff
Modelwilllbe usedforepresentlaterallinflowlinthe[RiveriModel.[Therelishofequirementio
harmonize(theferminology;thelinkingprocess(c¢reatesthe@ppropriatecross(referencetable.

Provides Accepts Provides
Rainfall Runoff Upstream Inflow Outflow
(mm) (m3/s) ~ (m¥/s) (m3/s)
Temperature \ Laterallinflow
(DeglC) (m’/s)
Evaporation Abstractions
(mm) (m?/s)
Discharges
(m?/s)

Figure3TShowingandiinkinglquantities

Figure[4[shows[thelgeographical matchingoflelementsCinCalriverCmodeltolthoselinla
groundwaterimodel.[The[rivermodellisavectorrmodelfandeachlelementTepresentsialsingle
stretch;thelgroundwaterlmodellis[grid[based, eachlhodelbeinglanlelement. Therefore,lin
ordertollinkthetwolmodels,@achlelementlinthefiverimodel willlusually belinkedfolseveral
elementslinthelgroundwaterimodel.Infanymon(riviallsituation, thiswilllfequirethematching
oflthousands/ofielementsiandthereforetheprocesslislautomated.

TheOpenMIDocument Series: Part/AIScope 13
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RiverModel

Groundwater/Model \( l
vl

Elements arelthe
locations[Where
quantities are

calculated

Figure4(lLinkinglelementisets

2.5[1 Anliinterfacelbasedlopenistandard

TheOpenMIprovidesanrintelligent mechanismwhereby modelsrunninglinparallel"can
exchangeldataltimelstepbyfimelstep.ltthusfenablesprocesslinteractiontolbefepresented
morelaccuratelylthanlispossiblebylsequentialllinkage.[1tlisCimportant(tolexplain’that’the
OpenMI(is neither altommondataimodelspecification norCislitranCintegrated’ modelling
system.
The©OpenMliislinterfacebased’:

o[] ltsI'standardized’(partlisdefined(as(alsoftware interface(specification.

o] Thislinterface(actsas(al‘contract’ (between(software(components.

o[1 Thelinterfacelisnotllimitedtolspecificitechnologyplatformsiorimplementations.

o1 Bylimplementingthislinterface1a” componentibecomeslan’1OpenMIcompliant
component.

The©OpenMIisopen’:

o[] ltsispecificationlispubliclylavailableviathelnternet{(www.OpenMl.org).

o[ ] Itlenablesllinkages[ between[different[ kinds[lof models, [ different[ disciplinesand
different(domains.

o[1 ltroffersfalcomplete’metadatalstructuretoldescribelthehumerical(datalthat canbe
exchanged(in[1terms[] of(] semantics, ] units,[] dimensions, [ spatial 1 and1temporal
representationand(dataloperations.

o1 Itiprovidesiaimeansioldefinelexactlyiwhatlisflinked,how@ndwhen.

14 TheOpenMIDocument Series:[Part/AIScope
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o[1 ltsidefaultlimplementationfandrsoftware utilitiesfarelavailableunderranfopenisource
softwarellicense.

ThelOpenMliislal‘standard’:
o[] Itlstandardizesitheway(dataltransferlisispecifiedlandexecuted.

o[] ltlallowsanymodeliotalkfolanylotherimodeli(e.g. fromlaldifferent/developer)without
theneedforlcoloperationIbetweenImodelJdevelopersor[iclose Jcommunication
betweenlintegratorsiandimodelidevelopers.

o[ ltsgenericlhatureldoesihot(limitlitself(toralspecificidomainlinthe water(disciplinelor
evenlinithelenvironmental(discipline.

Note( that[the[ OpenMI[enablesI validation[ by dimension[thecks[ on[thelguantities(linked.
However, [ the[IOpenMI(cannotlguaranteel that(the[representation(lof[ the processlinlthe
componentlorithellinktolanother(component(isscientificallyvalid. Thatlis the[responsibility [0f
thelmodeller,/modellintegratorlanduseriaslitishouldibe.

TheOpenMIDocument Series: Part/AIScope 15
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31 Products

AlTrangelof[productsChasbeen[delivered[ by the[HarmonIT[project.[ThepartnersCin_the
HarmonlIT(projectlalsolintendfolestablishfan[OpenMIiconsortiumthatwilllcontinuefoldeliver
OpenMIproductsandiservices.

3.100 Products(deliveredbyltheHarmonl|Tproject

TheHarmonITprojectihasideliverediainumberiofiproducts.

3.1.1C ThelOpenMiistandardlinterfacespecification

The[OpenMIistandardlinterfaces$pecification(definesthelinterface thatlanlengine[component
must[provideforlit[tobe[OpenMIcompliant. This(hasbeenplacedlinthepublicidomainland
maybefoundonitheOpenMIiiwebsitelat www.OpenMl.org.

3.1.2[1 ThelOpenMlienvironment

TheOpenMIlenvironmentlisisoftware(thatlassistslin(the(implementation(ofithestandard. The
OpenMI2005software releaselincludesithe(compiled LNET[@ssemblies, thesource(code ofall
packagesand[theirrdocumentation. [ The[softwarelis[ releasedunder’Lesser[ GPL[license
conditionsandiis(availablelon www.OpenMl.orgland www.SourceForge.net/projects/OpenMI.

3.1.3 ThelOpenMlIidocumentation

AllCaspects[of theprojectare[ldocumentedinthe [ OpenMIreportseries, [ lcomprisingthe
followingiitles:

A.Scope (thisidocument)
Describesitheiscopelofithe(OpenMIiarchitecturelandthelorganizationbehind!it.

B.Guidelines

Describes"how[ toimigrate,ClinkJandCrunCOpenMIicompliantCmodels.[Thelldocument
includesisamplecodelandtutoriallexamples.

C.0Jorg.OpenMl.Standardlinterface(specification

Describes[theUinterface UspecificationJof Jthe Jorg.OpenMI.Standard Jnamespace(](the
OpenMIstandardlinterfacespecification).The[specificationis[expressedlin_Universal
ModellinglLanguage (UML)@ndlin[APIferms. This[specificationhasfobeladoptedfora
modeliobecomeOpenMIicompliant.

D.Jorg.OpenMIl.Backbonefechnicalldocumentation

Describes(] thell default[] implementation(] (i.e.[] thell classes[] that[] implement(] the
org.OpenMI.StandardJinterface).[1This[limplementation(Jis[thelIbasis[lof[ lthe[1OpenMI
environment.

16 TheOpenMIDocument Series:[Part/AIScope
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E.[1org.OpenMI.Development/Supportitechnical documentation

Describeslalgenericlsetloflowlevelltlasses thatlcanbe usedlinthedevelopmentiofian
OpenMIisystem.

F.[J org.OpenMI.Utilities technicalldocumentation

Describesithelorg.OpenMI.UtilitiestThamespace, WhichcontainsTusefulTfowllevelltlasses

andpackagesithat’havebeenailoredfohelpwiththedevelopmentioflOpenMIicompliant

systems.[Theirfuselis[entirelyloptional’andlisnotrarequirementioflcompliance.Typically,

thelclasseswithinthistThamespacelhavelbeenldevelopedtolfeducethelamountlofitel]
engineeringheededWhenmigratinglexistingfmodellenginesandrsoftwaresystems[to

becomeOpenMIicompliant.CIn"particular, theutilitiesprovidefacilities tosupportthe

wrappinglofflegacylcode.[The hamespacelcontains[packagesforfwrapping,buffering,

spatiallmapping,fadvanced(controlfeatures,configurationland/deployment.

G.[Jorg.OpenMIl.Toolstechnicall[documentation

Describes[theJorg.OpenMI.Toolshamespace, _whichcontains[thel[frontlénd[tools to
interactwith[OpenMIicomplianticomponents(andconfiguresystem[combinations.

H.OAdditionaldesignsfor[OpenMItools

Describes(thelIpart[lof( thelorg.OpenMI.Tools[ lnamespace(Icontainingluserllinterface
componentslandiother(classes(that canlinteract/with(the [OpenMI(softwarepackagesiat
various!levels.

3.2[1 Futurelproductsiandiservices

TheHarmonITproject’has(deliveredal technologythat hasthelpotential to[becomean
internationallstandardforimodelllinkageland(datalexchange.[However, this[potentialwilllonly
becomelarealitylifithe[OpenMliisUsedlin/practice byawideusercommunity.

Thelpartnerslinithe[Harmonl|Tprojectithereforelintend torestablishfanOpenMIconsortium,
whosemissionwillbe:

o[] Tolprovidelglobalaccess/ioltheOpenMlstandardlandlassociatedisoftware

o[] Tolpromotelthewideuptakeanduse ofithe OpenMI

o1 ToldeliveriongoinglenhancementsitotheOpenMIiasirequiredby’itsiusers

o] Tolimprovelthe©OpenMIproducts
Thelconsortiumiwilllbelalselflsustaininglorganizationithat’canlénsurelthefuturemaintenance

of(the[OpenMIrasraiworldwidelappliedisoftwarelstandard(for'modelllinkagelinfenvironmental
andlotheridomains.
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