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Abstract: A simulation component, oriented as a parallel framework for federate, was raised to facilitate federate
development and improve execution performance of federate on multicore platform. Simulation components were
employed to compose and assemble federates in parallel framework. With simulation engine management service,
data distribution management service, object management service, component management service and load
balancing of parallel framework, a multicore parallel environment was provided for simulation component, which
also assured correct interactions between parallel federates and RTI. Experiments were carried out on the extra
overhead introduced by parallel framework and performance comparisons between normal federate and parallel
federate were made. Results showed that parallel framework fully exploited multicore processors with reduced
execution time and improved performance of simulation system.
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Fig.1 Structure of HLA simulation system based on traditional and parallel federates
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Fig.3 Simulation component model
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Fig.4 Interactions between services of PCOM
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Time synchronization algorithm.
Input: nextEventTime, LPID.
requestTime[LPID]:=nextEventTime

synchronizedLPCount++;
if (synchronizedLPCount=LPCount)

calculate LBTS for each LP
calculate GVT
setSynchonizationSignal for each LP

}

else
while (synchronizationSignal=false)

for (events in scheduled_event_list and inputed_evnet_list)

{
if (timestamp of event<<nextEventTime)
process event;
endif
}

If (minimize timestamp of event<timestamp of processed event)
rollback processed events
endif
process events in scheduled_event_list and inputed_event_list whose timestamp less than LP’s LBTS

}
endif
Fig.5 Time synchronization algorithm of logical process
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Fig.6 Port-Based data distribution mechanism
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balancing algorithm, 7114 7 i 7=,
Min-Max-Exchange balancing algorithm.
Input: Ip_tep_list.
do
low_Ip getNextUnderloadedLP(Ip_tep_list)
high_Ip  getNextOverloadedLP(Ip_tep_list)
load_dif high_Ip—low_lIp
if (load_dif >Min)
do
low_entity getNextLowTimeConsumer(low_Ip)
high_entity getNextHighTimeConsumer(high_Ip)
load_dif =load_dif-(high_enity—low_entity)
if (load_dif >0)
exchangeEntityforLP(low_entity,high_entity)
end if
while (load_dif >0)
end if
while (high_lp-low_Ip>Min)
Fig.7 Min-Max-Exchange balancing algorithm
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Fig.8 Execution time for different number of simulation entities
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