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Recently, embedded system devel opment becomes complicated and the development costs increase. For development efficiency
improvement, MBD (Model Based Development) is widely prevalent. MBD has HILS (Hardware In the Loop Simulation) and
SILS (Software In the Loop Simulation). In this report, we focus on SILS. Improvement of the development efficiency is
possible by applying SILS. However, Simulation speed may decrease by applying SILS. Therefore, we propose a novel model
structure. The proposed model structure utilizes shared library for reducing quantity of data communication between the
S-Function block. We clarify the effectiveness of the proposed model structure by an experiment. By the experiment, we apply
the structure to the packaged air conditioning system. As aresult, we realize about 90% reduction of the simulation time.

1.
SILS SILS
1 2
1)
4 4) ECU Engine Control Unit
MBD
SILS
HILS

MATLAB YSimulink 22) SILS

(Model Based Development MBD) 4)

MATLAB YSimulink 2

( Simulink )

Simulink

HILS(Hardware in the Loop Simulation) SILS(Software in the
Loop Simulation) 3) HILS

f1

Hitachi Ltd., Yokohama Research Laboratory
t2

Hitachi Appliances, Inc.

1MATLAB  The MathWorks, Inc.

2 Simulink  The MathWorks, Inc.

2014Information Processing Society of Japan 1



IPSJ SIG Technical Report

26.5%

44%

%

10%
12%

1
Figurel Development cost of embedded system.
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Figure2 Failure of embedded system.
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Figure3 Process of specification development and verification
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For (i =0; i<N, i++){
Pout[i]=Pin[i]+1;
}
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Figure 5 The Simulink model for simulation time measurement.
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Tablel The setting parameters for simulation time
measurement.
#
1,10,100, |1,2,3,5
3000,5000
2 1,10,100, |1,2,3,5
3000,5000
3 1,10,100, |1,2,3,5
3000,5000
6 7 6
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Figure 6 The simulation time of changing quantity of signal
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Figure7  The simulation time of changing number of
S-Function block.
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Figure 8 The proposed Simulink model structure.

2 Table3 Measuring condition
Table2 List of simulation speed improvement methods CPU Inte Core *7-3820
# 3.60GHz,quad-core,8-thread
1 Memory PC3-12800 32GB available
area = 3GB due to 32bit OS
(O Windows * 7 Enterprise
2 stiff SP1 32hit
MATLAB YSimulink 2 |R2010b SP1
3 Version
Simulation Time 1500sec. from system start.
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Figure9 Packaged air conditioning system and the modeling.
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Figure 10 Conventional compressor unit model.
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Figure11 The compressor unit model that applied the proposed method.
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4

Table4 Simulation run time.

860[sec] 280[sec] -67%
650[ sec] 90[sec] -86%
5
Table5 The applied effort of the proposed method.
#
(
16
2 4
3 - 4
24
650
90 86%
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