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Design and Implementation of Distributed Object Communication
Framework for the Development of Simulation Software based HLA

Junyong Shim - Sounghyouk Wi - Sachwan Kim

Defense M&S software industry has carried out a variety of studies related to an efficient implementation of
large-scale simulation and interoperability with respect to each of the system and HLA has been developed to provide
a common architecture for distributed simulation of them. HLA defines Federate interface specification and provides
services through RTI. Meanwhile, the difficulty lies in developing the software based HLA. Federate developer needs
to understand how to handle Metadata produced RTI and has to modify the interface code whenever FDD is
modified. This paper presents the implementation method of SOM interface using the code generation technique and
middleware architecture for providing simple APIL It solves the problem for implementing the framework of
distributed object communication by using proposed method.
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<?xml version="1.0" encoding="UTF-8"2>
<!DOCTYPE objectModel SYSTEM "HLA.dtd" >
<objectModel other="Created with Visual OMT 1516" date="2003-06-11" version="1.0" type="Fi
- <objects>
- <objectClass name="HLAobjectRoot" sharing="Neither">
<attribute name="HLAprivilegeToDeleteObject" sharing="PublishSubscribe" order="
dimensions="NA" updateType:“NA“ dataType="NA"/>
+ <objectClass name="A" sharing="PublishSubscribe" semantics="Depict global, spatia
aring=" Publlshsubscrlbe semantlcs Deplct glnbal spatial

sh;
<attribute name="da" sharing="PublishSubscribe" order="Receive" transpunatlun
updateType="Conditional" dataType="int" semantics=""/>
</objectClass>
+ <objectClass name="HLAmanager" sharing="Neither">
</objectClass>
</objects>
- <interactions>
- <interactionClass name="HLAinteractionRoot" sharing="Neither" order=

- <interactionClass name="X" sharing="PublishSubscribe" order="Recei
<parameter name="xa" dataType="RTIObjectIdStruct" semantic nameNotes="
<parameter name="xb" dataType="SupplyStructArray1" semantics=""/>
<parameter name="xc" dataType="RTIObjectIdStruct’ semantics="" nameNotes="

TlmeStamp tra
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<objectClass name="B" sharing="PublishSubscribe ..
<objectClass name="C" sharing="PublishSubscribe ..>
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Federate 1
ObjectClass A
Attribute aa (o] D1
Attribute ab o] D1

ObjectClass B

Attribute ba (o] o] D2
Attribute bb (o] o] D2
Federate 2

ObjectClass A
Attribute aa o] D1
Attribute ab o] D1
ObjectClass C
Attribute ca o] D3

Attribute cb o] D3

28 5. SOM &4 o

Federate 1

<objects>
<objectClass name="ObjectClassA" sharing="Publish” dimensions="D1"...>
<Attribute name="aa" sharing="Publish’ dimensions="D1" .../>
<Attribute name="ab" sharing="Publish” dimensions="D1".../>
<objectClass name="0ObjectClassB" sharing="PublishSubscribe” dimensions="D2"...>
<Attribute name="ba" sharing="PublishSubscribe” dimensions="D2".../>
<Attribute name="bb" sharing="PublishSubscribe” dimensions="D2" .../>

Federate 2

<objects»
<objectClass name="0ObjectClassA” sharing="Subscribe” dimensions="D1"...>
<Attribute name="aa" sharing="Subscribe” dimensions="D1".../>
<Attribute name="ab" sharing="Subscribe” dimensions="D1" ../>
<objectClass name="ObjectClassC" sharing="Publish” dimensions="D3" ..>
<Attribute name="ca" sharing="Publish” dimensions="D3".../>
<Attribute name="cb" sharing="Publish” dimensions="D3" .../>

FDD

<objectModel other="Created with Nex1" date="2011-08-17"...
<objects>
<objectClass name="HLAobjectRoot" sharing="Neither">
<objectClass name="ObjectClassA” sharing="PublishSubscribe” dimensions="D1"...»
<Attribute name="aa" sharing="PublishSubscribe” dimensions="D1"../>
<Attribute name="ab" sharing="PublishSubscribe’ dimensions= .

b sharing="PublishSubscribe” dimensions="D2" .../>

<objectClass name="ObjectClassC" sharing="Publish dimensions="D3"...»
<Attribute name="ca" sharing="Publish” dimensions="D3".../>
<Attribute name="cb" sharing="Publish" dimensions="D3" .../>
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User Code SOM _
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SOM File FDDFile

v createFederationExecution
Fed = new NICELinkMNet ]

JjoinFederationExecution()
>

ublishObjectClassAttributes()
>

-

@
c

scribeObjectClassAttributes()
2
User RTI RTI

Federate Wrapper

Inst = Fed.createObj("obji") registerObjectinstance:
>

updateAttributeValues(

InstsetAttr("PosX", 10)
> |

Y 12 AR AF YA HE

4>{ INotificationManager ‘

[

NotificationManager

Attach(INotificationManager)
Detach(INotificationManager)
discoverObjectinstance()
reflectUpdateValues()

removeQbjectinstance() ‘

GEParticipant ‘

Forall gePar in GEParticipant
gePar->discover ()

a3 13. Callback HAHYZ

Al A Az

- INoificationManager: GEParticipant”} Callback-2-
$A1817] $18)] NotificationManagere} 922 $J3t
4 2H2E Awgic

RTI efjo] 24 252 244 23k 3419 the
SRtk I 12 s A BEY] AN Ws Hoje
t}. Instance”} AJAEH S2-1FA JLZ0]| 2]3) Subscribe
£ 41913l Federate7} InstanceE ®rASITE createObj()
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of o] 28 A,

GEParticipant®} NotificationManager Z4{Aj+= GoF 1]
gl = Observer HElS 223to] 18 133} Zo] RTI
G4l AHo] thgt Callback WAUSS 33tk

SubscribeE 41213t Federate+= discover() 3F=2} o}
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Simulation Network Interface

SOM Module

RPR-FOM En-Decoder
(FOM Code Generation)

RTI Wrapper Object

RTI Services

| - worldLocation

‘ BaseEntity Class - AccelerationVector

&  -AngularvelocityVector

- ~
Platform Class H Aircraft Class }

- BaseEntity Class2| £

- PhysicalEntity Class2] £
- Platform Class®] &4

- Platform Class2] 24

-efc.

- efe.

PhysicalEntity Class

- BaseEntity Class2| £

- DamageState —

Platform Class
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// WorldLocation

bufWL = new char[ worldLocation GetSize() J;

memset( bufWL, 0, worldLocation.GetSize() J;
worldLocation.Encode( bufWwl, worldLocation.GetSize() J;
stEndeCodelnfo.name = "WorldLocation”;
stEndeCodelnfo.buf = bufWwL,

stEndeCodelnfo.size = worldLocation. GetSize();
msgList.push_back( stEndeCedelnfc );

/i AccelerationVector

bufay = new charl accelerationVec.GetSize() 1

memset bufAVY, 0, accelerationVec.GetSize) );
accelerationvec.Encodel bufAv, accelerationVec.GetSize() );
stEndeCodelnfo.name = "AccelerationVector”;
stEndeCodelnfo.buf = bufav;

stendeCodelnfo size = accelerationVec GetSize();
msgList.push_back( stEndeCodelnfo );

9 16. Aircraft 23| Encoding || A

Aircraft Z§3)2] WorldLocation¥} AccelerationVector <;
Aol gt Encoding 71352) 73 afAjolck
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