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Preface

OpenMIstandsforOpenModelinglinterfaceand Environmentiandaimsioldeliverastandardized way
ofllinkingofthydrologyrelatedmodels. Thelestablishmentiof OpenMIwill'supportiandassistithe
strategiciplanningandlintegrated/catchmentimanagementirequired by the Water(Framework(Directive.
OpenMIlwas(developedasipartiofithelHarmonlT researchiprojectfundedbyitheEuropean
Commission{ContractlEVK1ICT200100090).(tlisthe@mbitionof thelHarmonIT¢onsortium{oturn
OpenMIliintolithe[Europeanstandard’ forimodelllinkage(inithewaterlandlenvironmentalidomain.

TheOpenMIiarchitecturelisidocumentediinialreportiseriesicoveringthesoftwarespecification,
guidanceowardslapplicationfandlimplementationiissues. Thelserieslislorganizedfollowingiothe
high(levelistructuringlofithelarchitecture.

Thisldocumentlis(the fourth(inthe [OpenMIDocument(Seriesand(provides(the fechnicall[documentation
oflthelorg.OpenMIl.Backbone, the(classimplementationiofiorg.OpenMI.Standard. [Otherttitleslinthe
serieslinclude:

Scopelandlorganisation

Guidelines

org.OpenMI.Standardinterface(specification
org.OpenMI.Backboneltechnical/documentation((this/document)
org.OpenMI.DevelopmentSupporttechnicall[documentation
org.OpenMI.Utilitiestechnicall[documentation
org.OpenMI.Toolstechnicalldocumentation
AdditionaldesignsforilOpenMI(Tools

Ie@mMmMoOO®y

Morelinformationon(OpenMIicanbefoundion URLhttp://www.openmi.org.

Thelofficialreferencetothis[documentlis:

HarmonlT((2005) Thelorg.OpenMI.Backbone(technicalldocumentation.Part/Doflthe OpenMI
DocumentiSeries. T Frameworks{Harmon|T)[ECIFP5ContractlEVK1CTr200100090

Disclaimer

Thisldocumentiis(partiofithev.1.0releaseofithe[OpenMIiarchitecture.[TheHarmonITprojectaimsto
putlaimaintenancelandisupportlorganisationlin(place(tolensurelalhighquality, wellimaintainedland
stablelproduct.TheHarmonlITconsortiumtakesmolliability forfanyfuture'changesiintheOpenMlI
specifications.

Copyright ©2005'HarmonIT/Consortium

Alllmethodologies, lideas(and/proposals/inthisi[documentiare thelcopyrightlofithe(HarmonIT(project
participants.(Thesemethodologies,lideasiandproposalsimaymnotbeusedtolchangeorimprovethe
specification(oflanyproject/towhich(thisidocument(relates, fomodifyaniexisting(projectlortolinitiate[a
new project, without(firstiobtaining written@approval fromithoseofitheHarmonl T [participantsiwhoown
thelparticularimethodologies, lideas/andproposalslinvolved.
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1 Introduction

1.1Background

OpenMIstandsforOpenModelinglinterfaceand Environment.Itl@ims(ioldeliveralstandardized way o
linkiwater(related[computationalimodelsthatrun’simultaneously.Inisummary, OpenMIprimarily
focuses(on(providingalcompletelprotocolioexplicitly[define, [describeandfransfer(numerical)data
betweenicomponentsionlaltimelbasis,includinglassociatedicomponentiaccess.ltithusenables
processlinteractionbeinglrepresentedmorelaccurately,.comparedtosequentiallinkages.

Thelestablishmentiof{OpenMIwill Supportandassistithe(scientific,[consultancyand water
management/community(in(theintegratedlassessmentlofiwatermanagement/systemsland(thus
strategiciplanninglandiintegratedicatchmentimanagementirequiredibytheEuropeanWaterlFramework
Directive.

This(standardizedway/(ofllinking/modelslisfachievedbylanlintelligent/protocol toldescribe,
defineland(iransferidata. Thisprotocollistranslatedlintolalstrict’setiof fules, ile. formallinterfaces, fobe
implemented by [softwarecode.[Any[componentthatimplementsitheselinterfaces(is/calledlan OpenMI
complianticomponent.

Within[OpenMl, [afdistinctionlismade betweenthelstandardizedlinterfaces, incorporatediinithe
org.OpenMI.Standardinamespace, andlitslimplementationin/otherimamespaces. The
org.OpenMI.Backbonemamespaceprovidesithe [defaultimplementationiofimostiinterfaceslinfa’setiof
classes((seelFigure[1).[This(Backbonelis(part/ofithe [OpenMIienvironment(asbeingdevelopedbylthe
HarmonlIT(project,[andlitljustiprovidesameansitoworkwithithe[OpenMliinterfaces.Other
namespaceslinithe(OpenMIlenvironmentwork(with(theclasses(fromthis backbone implementation.
Applicationiofithis(softwarellayerlismotimandatory, (butiitimaysave¢ostsfandlefforttojoin.

OpenMI architecture

] OpenModelling/Interfaces

org.OpenMI.Standard

implements

OpenModelling Em:/ironment

.

| org.OpenMI.Backbone <---- .
1 5 R
orgopeanUtllltleS NEREERETEEES Org-opean.Tools

org.OpenMl.DevelopmentSupport

Figure1Namespaces(intheOpenMiIarchitecture
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1.2[Requirements

Thelorg.OpenMIl.Backbonelnamespaceprovidestheldefaultlimplementation, withoutlanybusiness
logic, [@fimostlinterfacesfrom(theorg.OpenMIl.Standardlnamespace.

The(followingrequirementsihavebeenkeptlinmind.

o[] [ReqBB1]=providelargumentiless(c¢onstructorsiolinstantiate thestandardized[OpenMI
classesbasedon(the(@OpenMllinterface specification

¢[1 [Req/BB2]=+limplementimemberfunctions/ofithe(OpenMI(classes/as/definedbythelinterfaces

o[] [ReqBB3]=Wwherelappropriate,(provideconveniencelclasses(thatlareformallynotpartofithe
interface(specification,butlarel¢onceptually(partof [ OpenMlI.

o1 [Req/BB4]+wherelappropriate,limplementiconveniencelfunctionsforithe[OpenMliclassesi(e.g.
‘set’functionsforiproperties)

o1 [Req[BB5]=Iprovidelimplementationsforithefollowinglinterfaces:
IDataOperation,IDimension, IElementSet, IEvent, ILink, ILinkableComponent, iQuantity,
IScalarSet, [ISpatialReference, 1TimeSpan, ITimeStamp, [IUnit, IVector, IVectorSetandlListener
IPublisher

ThellManageState(interfacelislimplementedinithelorg.OpenMI.Utilities.Wrapperipackage.

1.30Scopelof this[document

This(reporti¢ontains(theltechnicalldocumentation(ofithelorg.OpenMI.Backbonenamespace.The
technicalldocumentationiaddressesitheldesigniaswelllimplementationlissues.Afteridiscussingthe
majoriconceptsiinichapter(2,thelactuallimplementediclasseslare(discussedlin(chapter(3.

1.4 Readership

Thisldocumentiisimeantforicodeldevelopersiwhohavefolimplement, extendorimaintainithesource
code(oflthe(OpenMIliarchitecturelas(developed(bytheHarmonlIT project.In(ordertounderstandthis
document,onemeedstolhavebasiclunderstandinglofimodellinking,objectiorientationiand WML
notation((particularlyclassidiagrams/andisequence(diagrams).Withinthe(text, thefollowing stylel
conventionlisfapplied:

o1 OpenMliinterface

o] OpenMlproperty

e[ OpenMIargument

Page1010f(22
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2 0penMIiBackbone:[Conceptsandiscope

2.1 The[OpenMllinkingimechanism

OpenMlisalpullibasedipipe@andfilterarchitecture,consistinglof.lcommunicatinglcomponents
(providersiandlacceptors), whichlexchangeldatalinialpreldefinedway(andlin(a/pre(definedobject
format.[Sometimes, thisypeofiarchitecturelisialsoreferredfolaslalcontextbasedrequestreply
architecture, linfwhichthelcontext((i.e. thelinstantiated[component)processesandirepliestoithe
requestslinisynchronizediorder.

Atithelhighestievel,[OpenMllisdefinedlas(asetoflinterfacesvialtheorg.OpenMI|.Standard

namespace. Theselinterfacescontain(allprotocolstoldefine,[describeandiransferdata. Theactual
implementation/ofitheselinterfaces(is/allocatedtolotherpackages.

2.2 Task/description(ofithe OpenMIBackbone

Thelmain(task(ofithelorg.OpenMI.Backbonenamespacelistolprovidelaldefaultlimplementationforithe
majorityofthelinterfaceslas/definedlinithelorg.OpenMI.Standardinamespace. Thisdefault
implementation(providestwo(¢onstructors(tolinstantiate(0f[OpenMIlclasses, [eitherwith (orwithout
arguments.infaddition(itiprovides’someconveniencefunctionswhichrarenotipartioftheStandard.E.qg.
thelStandard(only(prescribesthe‘get [partioffalproperty, whilethe[Backbonelsupportsthel'set [part/of
such(propertyrasiwell.

Thelorg.OpenMI.Backbonenamespacedoesnoticontainianybusinessogicitomeettheldata
exchangelmechanisms(of(OpenMlI.

2.3 0utlinelof theorg.OpenMIl.Backbone namespace

2.3.1/Packages
Thelorg.OpenMIl.Backbonenamespaceconsistsiofionelpackage.

2.3.2[IRelations tolotherinamespaces

Thelorg.OpenMIl.Backbonelpackagelimplementsthemajorityofithelinterfacesiasidefinediin
org.OpenMI.Standard(namespace. Most(packages(ofithe[OpenMIlenvironmentapproach(OpenMI
classesthroughithelorg.OpenMl.Standardlinterfaces, whilethe(classes(aslimplementedbythis
BackbonelimplementationareusedwhenlinstantiatinglandmanipulatinglOpenMIliobjects(see(Figure
2).
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pdOpenMIpackage structure /
org.OpenMI.Standard org.OpenMI.Backbone
[y T T T e
org.OpenMI.Utilities.AdvancedControl |
R I =
org.OpenMlI.Utilities.Spatial
T [>
N\
i
' org.OpenMI.Utilities.Buffer |
]
S booeood — >
)
: N
] ]
H H
org.OpenMI.Utilities.Wrapper |
ieaine ] [E— >
i
V
org.OpenMI.Dev elopmentSupport |
A N
1 )
) 1
1
i Xml
S — R [>
i ,
! (fromorg.OpenMi Utilities. Configuration)
) 1
1 )
E v
org.OpenMI.Utilities.Configuration |
S e =

Figure2[Relationsbetweenlorg.OpenMIl.Backbonepackageandiother
packageswithinithe(OpenMIllenvironment

Page12i0fi22



The(OpenMIDocument Series:PartD(Torg.OpenMI.Backbone technical/[documentation HarmonIT©12005

3[0Thelorg.OpenMI.Backbonepackage

3.1JGeneral/description

Aslindicated,thelorg.OpenMI.Backbone packagelprovides(thedefaultimplementationforithemajority
ofthelinterfaceslofiorg.OpenMI.Standard. Thisdefaultlimplementationprovides avariety (of
constructorsforfOpenMIiobjects,includinglanargumentilessone.Foriconvenience purposesmost
classeslcontainiallimitedisetiofadditional functions,e.g.folassignpropertyvaluesioutsidelthe
constructor.

3.2( StaticView

3.2.11Valuelrelated(classes

Figure(3lillustratesthelimplementation(ofitheValuerelated(classes. BothltheScalarSetand VectorSet
classiimplementitheCountproperty{getonly)themselves{TheCount/propertylisinherited from

cdValues /

«interface»
org.OpenMI.Standard::IValueSet

+ «property» [Count()lilint
+ IsValid(int)itbool

«interface» «interface»
org.OpenMI.Standard::IVectorSet org.OpenMI.Standard::IScalarSet
+ GetVector(int)=IVector + GetScalar(int):ldouble

B B

«property» Count()lint
A Equals(Object)zbool

_

Vector

VectorSet ScalarSet
«interface»
org.OpenMI.Standard::IVector +01 VectorSet() o Sl
+[] ScalarSet(double)
+ «property» XComponent()double &0 Vs aSteioe +01 IsValid(int)bool
+ «property»YComponent()iiidouble 0 Ve Veease) +01 ScalarSet(IScalarSet)
+ «property» ZComponent()idouble “i [BYRllelmyaibee] +[1 GetScalar(int)idouble
+[1 GetVector(int)1Vector o, dat.a() “double[]
+
+ :

«property» [Count()int
Equals(Object)=bool

Vector()

Vector(IVector)
Vector(double,double, double)
«property» XComponent()Zidouble
«property» 'YComponent()Zidouble
«property» ZComponent()::[double
Equals(Object)zbool

+ o+ o+ o+ o+ o+ o+

Figure3iimplementation/ofithe Valuerelated classes
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3.2.2 JTimelrelated(classes

Figure4lillustratesithe implementationiofithe TimeFelated(classes.[Alnumberioficonveniencefunctions

cdTime /

«interface»
org.OpenM|I.Standard::ITime

«interface» «interface»
org.OpenMI.Standard::ITimeSpan org.OpenMI.Standard::ITimeStamp
+ «property»[Start():[ITime Stamp + «property» ModifiedJulianDay()lildouble

+ «property» [End():[ITime Stamp

T T

TimeSpan IComparable

TimeStamp

TimeSpan(ITimeStamp,ITimeStamp)
TimeSpan(ITimeSpan)

«property» (Start()ZITimeStamp
«property» [End()z1TimeStamp
Equals(Object):ibool

TimeStamp()

TimeStamp(ITimeStamp)
TimeStamp(double)

«property» ModifiedJulianDay()ldouble
Equals(Object)ibool
GetHashCode()iint
CompareTo(object)iint
ToString()l1String

+ + + + o+

+ + + + + + + +

Figure4implementationofthe Timerelated classes

3.2.3[1Quantity’and relatediclasses
Aslcanibelseenlin(Figure,the QuantityclassfanditheUnit'classiprovideavarietyoficonstructors.All
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cdQuantity ~

«interface»

org.OpenMI.Standard::IQuantity

«property»[ID()Astring

+ + + + +

«property» [Unit()2lUnit

«property» [Description()z[string
«property» ValueType():[ValueType
«property» [Dimension():IDimension

D

Quantity

1 Quantity()

U Quantity(String)

Quantity(IQuantity)

Quantity(Unit, (string, [string)
(

[ «property» [ID()istring

[l «property» [Description()::(string
«property» (Unit():0Unit
ToString () String

[ Equals(Object)ibool

+
¥
¥
+
+
+
+
+
¥
¥
+
+
+
+[ GetHashCode()zlint

Quantity(Unit, string, [string, [org.OpenMI.Standard.ValueType)
0 Quantity(Unit, string, (string,[org.OpenMI.Standard.ValueType,IDimension)

«property» [Dimension()lorg.OpenMI.Standard.IDimension

«property» ValueType():lorg.OpenMI.Standard.ValueType

«interface»
org.OpenMI.Standard::IDimension

«interface»
org.OpenMI.Standard::IUnit

+ GetPower(DimensionBase)ldouble
+ Equals(IDimension):ibool

+ + + +

«property» [ID()[string

«property» [Description()Zistring

«property» [ConversionFactorToSI()lildouble
«property» (OffSetToS|():ldouble

A

Dimension

Unit

+[1 Dimension()
+[1 GetPower(DimensionBase)idouble

+[1 SetPower(DimensionBase, double)void
+01 Equals(IDimension)ibool

+ + + + + + + o+ o+

[ Unit

0

Unit(IUnit)

Unit(string, double,double)
Unit(string, [double,double, string)

[l «property» [Description():(string

«property» [ConversionFactorToSI()idouble
«property» [OffSetToSI()double

[ «property» [(ID()string

Equals(Object)ibool

Figure5limplementationofitheQuantitylandrelated classes

3.2.41 DataOperation(related classes

HarmonIT®2005

Thelorg.OpenMI.BackbonepackagelprovidesiavarietyoficonstructorsforitheDataOperationfinterface
andithe[lArgumentlinterface. The[Count/propertylisavailableas/get/only, theother(properties/are

Page15/0f(22
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cdDataOperation ~
«interface» «interface»
org.OpenMI.Standard::IArgument org.OpenMI.Standard::IDataOperation
+ «property» Key():[string + Initialize (IArgument)iivoid
+ «property» Value()lirstring + «property»ID()Istring
+ «property»'ReadOnly()ilbool + «property» ArgumentCount()ilint
+ «property»Description()2[string + GetArgument(int):llArgument
+ IsValid(linputExchangeltem,[IOutputExchangeltem,[IDataOperation):bool
1
: A
i i
i i
" "
Argument DataOperation
+[0 Argument() +[1 DataOperation()
+[0 Argument(lArgument) +01 Initialize(IArgument)Zivoid
+[0 Argument(string, (string, (bool, string) +[1 DataOperation(IDataOperation)
+[1 «property» [Key()Ilstring +[1 DataOperation(string)
+[1 «property» Value()istring +0 «property» [ID()string
+[1 «property» [ReadOnly()bool +[1 «property» ArgumentCount()lint
+[1 «property» [Description()string +[1 «property» Arguments()ArrayList
+[1 Equals(Object)bool +[1 GetArgument(int)ZArgument
+ AddArgument(lIArgument)ivoid
+[1 IsValid(lInputExchangeltem,TOutputExchangeltem,iDataOperation)bool
+[1 Equals(Object)ibool

Figure6(implementation(ofithe DataOperationiandrelatedclasses

3.2.5[ElementSet/relatedclasses

Conceptually,ithelelementiseticonsistsioflaniarrayofielements.[Elementsithatiaregeolreferenced,are
describedbyalistiofvertices.Whiletheorg.OpenMI.Standard namespace onlydefine fwolinterfaces,
namelylElementSetiandISpatialReference,theorg.OpenMI.Backbonepackage(provides(classesifor
theElementlandVertexlasiwellfolenablelinternallhandling(ofithis(private)linformation.[Ascanibe
seenlinFigure(7,theElementSet/classicontainslaniarrayofielements, whilethe Elementiclass
contains[aniarrayofivertices.

inltheElement(class. Thelatterionlyofferiaiget.
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HarmonIT®2005

cdElementSet

«interface»
org.OpenMI.Standard::IElementSet

«property»ID():[string
«property» Description()listring

«property» [ElementType():lElementType
«property» [ElementCount()zlint
«property» Version()Zlint
GetElementindex(string)(lint
GetElementID(int)i(string
GetVertexCount(int)2lint
GetFaceCount(int)int
GetFaceVertexindices(int, int) :lint[]
GetXCoordinate(int,lint) ildouble
GetYCoordinate(int,lint)ildouble
GetZCoordinate(int, int)iidouble

+ o+ + + + o+ o+ o+

«property» SpatialReference() :[ISpatialReference

A

ElementSet

ElementSet()
ElementSet(IElementSet)
«property» Version()Zint

AddElement(Element)ivoid
GetElement(int):[Element
«property» Elements()[Element]]
GetElementID(int)istring
«property» (Description()Listring
[l «property» [ID()[istring
[1 «property» [ElementType():[ElementType
1 GetXCoordinate(int,lint):ldouble
[ GetYCoordinate(int,lint):idouble
GetZCoordinate(int,lint):idouble
[l «property» [ElementCount():lint
[1 GetVertexCount(int)liint

«property» (SpatialReference():[ISpatialReference

[ GetElementindex(string)iint
[1 Equals(Object)ibool
[1 GetFaceVertexIndices(int,lint)clint[]

ElementSet(string,string, [ElementType, ISpatialReference)

«interface»
org.OpenMI.Standard::ISpatialReference

[1 GetFaceCount(int)[int

Element

Element()

Element(Element)

«property» Vertices():[Vertex[]

Element(string)

«property» VertexCount()llint

«property» [ID() i string

[l GetVertex(int)Vertex

[1 AddVertex(Vertex):lvoid

[ «property» [FaceCount()lint

[ AddFace(int)livoid
GetFaceVertexIndices(int):lint[]

1 Equals(Object)libool

+
+
+
+
+
+
+
+
+
+
+
+

+ «property»ID()Istring

B

SpatialReference

+
+
+
+

[1 SpatialReference()
SpatialReference(string)

[ «property» (ID()string

[1 Equals(Object)iibool

Vertex

+ + + + + + + +

Vertex()
Vertex(double,double,double)
Vertex(Vertex)

«property» x()idouble
«property»y()Zidouble
«property» z()Zldouble
Equals(Object):ibool
ToString()lstring

Figure7limplementation/ofithe ElementSetlandrelatedclasses
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3.2.6/ThelLink[class

FigureBlillustratesithe implementationiofithe(lLink. The@arguments(inthelconstructorlistthe[Source
information, thanthelTargetiinformation, thenthelIDandDescriptionfandfinallylanrarraylistof

via'alget'methodionly.

cdLink

«interface»
org.OpenMI.Standard::ILink

«property»ID()(Z[string

«property» Description().istring

«property» DataOperationsCount() 2lint
GetDataOperation(int)liDataOperation

«property» TargetQuantity():[IQuantity

«property» TargetElementSet():[IElementSet
«property» (SourceElementSet()i[IElementSet
«property» Source Component():liLinkable Component
«property» Source Quantity():lIQuantity

«property» TargetComponent().:lILinkable Component

L

+ + + + + + + + + +

Link
Link()
Link(ILink)
Link(ILinkableComponent,[IElementSet,[IQuantity, ILinkableComponent, IElementSet, IQuantity, string, string,[ArrayList)

Link(ILinkableComponent,[IElementSet,[IQuantity, ILinkableComponent,IElementSet, IQuantity,(string)
«property» (ID()Istring

«property» (Description()LIstring

«property» 'SourceComponent():iiLinkableComponent
«property» (SourceQuantity()lIQuantity

«property» [SourceElementSet():llElementSet
«property» [TargetComponent()ziLinkableComponent
«property» (TargetQuantity()zl1Quantity

«property» TargetElementSet():[lElementSet

[1 «property» [DataOperationsCount()[lint
AddDataOperation(IDataOperation):ivoid
GetDataOperation(int):[IDataOperation
Equals(object):ibool

+ + + + + + + + o+ o+ + o+ o+ o+

Figure8limplementation/ofthe(lLink

3.2.71ThelLinkableComponent.class
Figure@lillustratesthelimplementationofithe LLinkableComponent.Notethatithe[Publisherlinterfacelis

algetimethod(only.
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cd/LinkableComponent /

«interface»
org.OpenMI.Standard::IPublisher

Subscribe(IListener,[EventType)ivoid
UnSubscribe(IListener,[EventType)ilvoid
SendEvent(IEvent)ivoid
GetPublishedEventTypeCount()lilint
GetPublishedEventType(int)[EventType

+ + + + +

«interface»
org.OpenMI|.Standard::ILinkable Component

Initialize (IArgument)Zivoid

«property» [ComponentID()z[string

«property» (ComponentDescription()Liistring
«property» ModellD():[string

«property» ModelDescription()liistring
«property»inputExchangeltemCount()ilint
GetinputExchangeltem(int)illinputExchangeltem
«property» OutputExchangeltemCount() lint
GetOutputExchangeltem(int):[IOutputExchangeltem
«property»  TimeHorizon()[Z[ITime Span
AddLink(ILink):lvoid

RemovelLink(string):lvoid

Validate()l:string

Prepare().ivoid

GetValues(ITime, string):[IValue Set

«property» EarliestinputTime (). ITime Stamp
Dispose():ivoid

Finish():void

+ 4+ 4+ 4+ + + F o+ o+ o+ +

MarshalByRefObject
LinkableComponent

+ Prepare():ivoid

+ GetValues(ITime, string)l:[lValue Set

+[1 AddLink(ILink):void

+[1 RemovelLink(string):void

+0] GetAcceptingLinks()ILink[]

+01 GetProvidingLinks()ILink[]

+0] «property» (LinkCount()::lint

+01 GetLink(string)iLink

+0] Subscribe(IListener,[EventType)iivoid

+0 UnSubscribe(IListener,[EventType):ivoid

+0[1 SendEvent(IEvent):lvoid

+ GetPublishedEventType(int). EventType

+ GetPublishedEventTypeCount() lint

+01 Equals(Object)ibool

+(] Dispose():ivoid

+01 GetlnputExchangeltem(int):ilinputExchangeltem
+ «property» ComponentDescription ()2 string

+ Validate()listring

+01 «property» [InputExchangeltemCount()lint

+ «property» TimeHorizon():[ITimeSpan

+ «property»EarliestinputTime() illTime Stamp

+ «property» ComponentID():string

+0[] GetOutputExchangeltem(int)llOutputExchangeltem
+0[1 AddInputExchangeltem (lInputExchangeltem)zivoid
+[] AddOutputExchangeltem(IOutputExchangeltem):ivoid
+ Initialize(IArgument):ivoid

+ «property» ModelDescription()(:'string

+ «property» ModellD()!:[string

+01 «property» OutputExchangeltemCount()lint

+ Finish():lvoid

+0J ToString()istring

+[1 HasListeners()ilbool

Figure@implementationofthelLinkableComponent
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3.2.8[1Events/andexceptions

FigureOiillustratesithelcurrentiimplementationiof theEventiclass.

cdEvent /

«interface»
org.OpenM|.Standard::IEvent

+ + + + +

«property» Type()[EventType

«property» Description()istring
«property» Sender()ZllLinkable Component
«property»Simulation Time () 2[ITime Stamp
GetAttribute (string):lobject

-1

Event

+ 4+ + + + + + + o+

Event()

Event(EventType)

«property» Type():'EventType

«property» [Sender()lILinkableComponent
«property» [SimulationTime()ITimeStamp
«property» [Description()istring
SetAttribute(string,object):void
GetAttribute(string)lobject
Equals(Object):ibool

Figure10(mplementationof the Eventclass

3.2.9(1Exchangelitems

Figure11ishowsthelimplementationiofithedifferentitypesiofilexchangelitems.Exchangelitems(are
combinations(oflalquantitylandian’elementiset.
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cdExchangeltem /

«interface»
org.OpenMI.Standard::IExchangeltem

+ «property» Quantity()[IQuantity
+ «property» [ElementSet():[[ElementSet

A

«interface» «interface»

org.OpenMI.Standard::lInputExchangeltem org.OpenMI.Standard::IOutputExchangeltem

+ «property»DataOperationCount()lint
+ GetDataOperation(int)l:[[DataOperation

A

Exchangeltem

Exchangeltem()

«property» [Quantity()lQuantity
«property» ElementSet()llElementSet
Equals(object):ibool

I I

InputExchangeltem OutputExchangeltem

+ + + +

B

T PSR gelomy OutputExchangeltem()

«property» DataOperationCount()lint
GetDataOperation(int)llDataOperation
«property» ‘DataOperations():IArrayList
AddDataOperation(IDataOperation)iivoid

+ + + + +

Figure(11mplementationofthelexchangelitems

3.2.10Otheriinterfaces

Alnumberioflinterfaces willinotbe [providedwith(alseparatedefaultlimplementationlasithey/typicallywill
belspecifictothepurposeofiuse.TheselincludeltheIDiscreteTimes, IListenerfandlPublisher
interfaces.

3.3[)Dynamic(view

Thelorg.OpenMI.Backbonepackagelcontainsinolbusiness(logiclbythemiselves. Thelclasseslare
utilizedlinlotherpackages.Hence,[dynamiclaspects(are(explainediinithetechnicall[documentation(of
theselpackages.

TableMprovidesianioverview(oftheexceptionsigeneratedbyiclasseslinthe
org.OpenMI.Backbonelpackage.
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Table Overviewoflexceptionsgeneratedbyorg.OpenMIl.Backbone

Class Method Exception

ElementSet +GetElementindex ElementiwithIDL...notfound.

3.4 Implementationremarks

3.4.101C#implementation

ThelC#limplementationlis'characterized by the(Usage ofithefollowing .NET [features
¢[1 ThelLinkableComponentiisimplemented/asiaMarshallByRefObject.
o[] ThelTimeStampl(class(isimplementedusingthellComparablelinterface

o[1 ThelExceptionclasslisiderivedfrom[System.Exception

Thelcorrectlimplementation(oflallmethodshasbeen testedusingdedicated unitiestsin[combination
withtheNUnitiframeworkforitesting.

3.4.2(1Javalimplementation
ThelJavalimplementation(isistilllinidevelopment.Nolimplementationidetailsiarelavailableyet.
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