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Simulation Technology for Virtual Control Firmware Testing
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With the scale of firmware in electromechanical products continuing to increase year by year, the shortening of overall development times with
quality assurance is one of the highest priorities of firmware development.

Toshiba is promoting “virtual firmware testing” using a mechanical simulator in the upstream development process.  The key feature of this
mechanical simulator for control firmware is both simplicity and reusability of the simulation model, rather than precision of the simulation model.
To meet these requirements, in cooperation with InterDesign Technologies, Inc. we have developed a dynamics simulation modeling language, DCMLrw

(Dynamics Constraint Modeling Language), and have been applying it to the Vmechry virtual mechatronics simulator.
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Comparison of real firmware testing and virtual firmware testing
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cont b; 10
cont sin(cont x);
a=0;
b=0;
alwaysf{
b =0.2; ® 5
a' =sin(b);
}
sample(a);
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using System.Timer; _
class DCML_Class{ 20
public cont m_a;
DCML_Class(cont a){
ma=ga;
m_a’ =time’ * 0.01;
} ©
active{ e
dof always g
m_a” +(1/4)xm_a’ +0.03=0; 8
}watching(m_a’ =0);
when(m_a’ =0)
always{m_a’ =0;}
}
} 1 ! ! ! |
DCML_Class app(1); 0 20 40 60 80
sample(app.m_a); R fE]
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Example of dynamics modeling and simulation by DCMLry
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Flow of DCMLmv dynamics model execution
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int ExtFunc( int x);
class Motor{
public cont x;
public event on;
active {
x=0; always x'=1;
when(x=1) on;
process(on){
int a; a = a+1; ExtFunc(a);
}
}
}
Motor motor;
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Interaction between dynamics simulation and control firmware
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