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Abstract : This paper presents the Matlab/Simulink-based software-in-the-loop simulation(SILS) environment which
is the co-simulator for temporal and functional simulations of control systems. The temporal behavior of a control
system is strongly dependent on the implemented software and hardware such as the real-time operating system, the
target CPU, and the communication protocol. The proposed SILS abstracts the system with tasks, task executions,
real-time schedulers, and real-time networks close to the implementation. Methods to realize these components in
graphical block representations are investigated with Matlab/Simulink, which is most commonly used tool for
designing and simulating control algorithms in control engineering. In order to achieve a seamless development from
SILS to rapid control prototyping (RCP), the SILS block-set is designed to support automatic code generation without
tool changes and block modifications.
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Fig. 4 Task state transition of priority based scheduling
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Fig. 15 Nodes and tasks configuration

Table 1 Task information

Period |exe. time . Priority
Task name Preemption
[ms] | [ms] Case I|Case II
Pend]l In T 10 0.7 yes 13 13
Pendl Out T | 10 0.8 yes 8 12
Pend2 In T 10 0.7 yes 12 11
Pend2 Out T | 10 0.8 yes 9 10
Pend3 In T 10 0.7 yes 11 9
Pend3 Out T | 10 0.8 yes 10 8

Table 2 CAN information: 500kbps

A
Message name D Da[tl;lylt?;]gth Data type P[ilrlf]d
Cart]l pos msg 1 8 Double 10
Pend]l ang msg 2 8 Double 10

Cart] input msg 3 8 Double 10
Cart2 _pos msg 4 8 Double 10
Pend2 ang msg 5 8 Double 10

Cart2_input msg 6 8 Double 10
Cart3_pos msg 7 8 Double 10
Pend3 ang msg 8 8 Double 10

Cart3_input_msg 9 8 Double 10
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Fig. 16 Control performance versus priority assignment
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Fig. 17 Control performance versus sampling period
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