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Research and Implementation on Collaborative Simulation Technology
Based on HLA

Tianyuan Xiao Yu Lin
(Automation Department, Tsinghua University, Beijing, 100084)

Abstract: Because the Object Model Template of HLA federation is not able to be updated during the running period, a
multi-federation system structure is constructed with Resource Management Federation (RMF), which changes the flat structure in
existing simulation federation system. In order to define the interface between RMF and model adapters, the DiyModel is designed
and implemented. DiyModel encapsulates the virtual variable and event objects so that user model can exchange data with other
distributed models without concerning about the data mapping process. Finally, all these technology are applied to the simulation task
of a C-arm angiographic system as an industry case, which proves that these research works about collaborative simulation based on

RMF are useful and valuable.
Keywords: Collaborative Simulation; System Architecture; Multi-federation; Model adapter; User defined model
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(class Resource
(attribute Name reliable timestamp)
(attribute Status reliable timestamp)
(attribute Identifier reliable timestamp)

(class Model
(attribute /nVaraibleList reliable timestamp)
(attribute OutVariableList reliable timestamp)
(attribute /nEventList reliable timestamp)
(attribute OutEventList reliable timestamp)
)
(class Software
(attribute AppName best_effort receive)
(attribute Descrption best_effort receive)
(attribute AppVersion best_effort receive)
(attribute DistinguishedName best_effort receive)
(attribute User/nfo best_effort receive)

)
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AppName

InEventList
OutEventList
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Private:

string FederationName;

string FEDfilePath;

string SubscribeVariableList;
string PublishVariableList;
string SubscribeEventList;
string PublishEventList;

char *myname;
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public:

string RTIclassid;

string RTIattr;

string localname;

ObjectClassHandle classh;
AttributeHandle attrih;

int isA() ;

virtual int Put(double t, char* beg)=0;
virtual ~variable() {};

protected:

int queuelen;

Vvtype typ;

variable(vtype tp,string name,int quelen){};
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private:
const char *myname;

string RTIclass;

string inputstr;

string outputstr;

RTI::FederateHandle fedid;

RTI::RTIlambassador rtiAmb;

RTI::ObjectClassHandle classhandle;

RTI::ObjectHandle objecthandle;

map<string,variable*> input;

vector<variable*> output;

map<unsigned int,variable*>
inputidx;

ModelCfg cmd;

std::ofstream errfile;

RTIfedTime currenttime;

RTIfedTime lookahead;
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- ModelCe

Private:
string FederationName;
string FEDfilePath;
string SubscribeVariableList;
string PublishVariableList;
string SubscribeEventList;
string PublishEventList;
char *myname;

public:
ModelCfg(char name[]) : {}
void diskin()  {}
void diskout(char path[]) {}
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private:
struct parameter {
RTI::ParameterHandle RTIparamh;
string paramname;
vector<char> paramdata;
vtype typ; };
vector<parameter> paramlist;
RTTI::InteractionClassHandle RTleventh;
Event(string vector<string>
paramlist);
public:
string localname;
int raise();
int (* replyevent)(const event &EVT, int
paramNum);
int Getparam(string paramname, char

name,

*des)
int Putparam(string paramname, char
*src, int size)
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