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Modeling and Simulation Methodology for Defense Systems
Based on Concept of System of Systems

Tag Gon Kim - Se Jung Kwon - Bonggu Kang
Department of Electrical Engineering, KAIST

A complex system such as defense systems is in a form of System of Systems (SoS) in which each component is
a system being independent of other component systems. Dynamical behavior of SoS is represented by a
composition of behaviors of component systems. Thus, a M&S tool/environment would not be efficient for deve-
lopment of heterogeneous models nor for simulation in a centralized environment. Moreover, such an envi-
ronment restricts reusability and composability. This paper presents an interoperation method for M&S of defense
systems as SoS. The approach first develops component system models using tools, each specialized to M&S of
each component system. It then interoperates such simulations together to simulate a whole system as SoS.
HLA/RTI is employed for such interoperation, which is a DoD/IEEE standard to support interoperation. We will
introduce a case study for interoperable simulation of defense systems, which consists of a wargame simulator
and a communication simulator.
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* M,.=<{M;}, SCS>
« M;: Component System Model
® M, € { CS Model, DES Model, Hybrid Model }
® Modeled by M&S Tools for Specific Domain
Eg: DEVSim++, MATLAB, OPNET etc.
+ SCS : System Coupling Schemes
® SCScu MY X u MX
= M;X: Set of Inputs of M;
= MY : Set of Outputs of M;

® Information Exchange between component system models
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TimeSyncController Algorithm
Variable :
T : current time
m : set of models with request times

When receive (done, tN)
store tN to related element of m
check if all (done, tN)s have been received
if not, end
select models with the smallest request time, t’
send (*, t”) to the models
T=¢t
End

DataBusController Algorithm
Variables :
SCS : System Coupling Scheme

When receive (y, t)
find destinations from SCS
translate (y, t) to (x, t)
send (x, t) to destination models
End
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