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Abstract

To develop highly dependable CPS, M&S(modeling and simulation) is very important. It is not easy to model
any CPS whole system in a single simulation tool because each simulation tool is optimized for modeling each
different part of the CPS. The FMI is the standard for M&S between different simulation tools. The DDS is a
communication middleware suitable for large-scale real-time data transmission. In this paper, we proposed FMI
based CPS real-time distributed simulaton framework using DDS. To evaluate the performance of the proposed
framework, we performed distributed simulation using IEEE HLA/RTI and OMG DDS middleware and measured
and compared the execution time of the entire simulation. From the simulation results, we can confirm that the

simulation execution time using DDS is at least 1.14 times faster compared to execution time using HLA/RTL
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der(h) = v;
der(v) = -g

when h < 0 then v := -e*v

T
o 03 o8 0g 1.2 15 1.8 21 24 27 t

h : height [m], used as state

v : velocity of ball [m/s], used as state

der(h) : velocity of ball [m/s]

der(v) : acceleration of ball [m/s]

g : acceleration of gravity [m/s], a parameter
e : a dimensionless parameter

Fig. 8. A bouncing ball FMU example (co-simulation
type)
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