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Abstract. In the process of debugging th
various technical systems, the need ari
modeling process. The ability to control i ess in real time
and, if necessary, change the values of ph: i
model, is a flexible way to analyze the a odel using tool-
oriented means. By changingf¥: ters of the model
during the modeling process, actively analyze the influence of
a particular parameter (block/m
system. This methodgg i alculatlons with the p0551b111ty of

_ mulatlon software ISMA (Novosibirsk,
Tech (Moscow MSTU / 3V-Service LLC).

process. This approach is called an active computational experiment.
odeling system dynamics, such as SimInTech [1], ISMA [2], MVS [3]
ology for a class of mathematical models

y =f(t,y) y(to) = yo )

y € RVis the state vector; f: R X RY — RV—nonlinear vector function satisfying
the Lipschitz condition;y, € RN — vector of initial conditions.

The active experiment mode allows variations in model parameters and modification of
the original structure. Changing the value of element properties does not require stopping the
modeling process. Modifying the structure allows you to change the structure by adding new
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elements, deleting old ones, and changing connections between elements. Also in this mode
you can change properties that are not available in the parameter variation mode, for example,
change the type of functional dependence in a nonlinear block.

When the modeling process is interrupted at a point in time, T, the program remembers
the simulation results, and when restarted, calculations begin from the moment T; + h, where
h is the integration step. In this case, the values of the phase variables at the moment of time
are chosen as the initial conditions T;.

Let us consider the operation of an active experiment using the example of a cg
model of a drive with a DC motor [4]. Software models from class (1) were d
ISMA and SlmInTech and are shown in Figure 1 and Figure 2. When describi
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Fig. 1. Block diagram of the continuous drive model i

Fig. 4. «Correction» model

The «DC motor» model is shown in Figure 5.
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Fig. 5. «DC motor» model

The «Gearbox» model is shown in Figure 6.
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Fig.6. «Gearbox» model

e» determines the
form (Figure 7,

The system uses two nonlinear blocks. The firs
shape of the input signal. The signal at the outp
nonlinearity editor in ISMA)

ot the element has
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Fig. 8. Nonlinear gearbox link in the ISMA structural editor

2 Numerical experiment

The transmission coefficient of the original mod
results of the interactive experiment ASTKEY
Figure 9. The results in SimInTech are shown in
any key on the keyboard, the process is paused and

y) in ISMA are shown in
oment of t = 6 pressing
is changed to k = 1. From

this moment, the system moves unstablf a new ¢
8 when a new “stop” is executed and theé Boeftic is assigned the original value k = 0.01.
And from this moment on, a steady transt NG Jhtinues.
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Fig. 9. The result of an active experiment at ISMA
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Fig. 10. The result of an active experiment in SimInTe

3 Conclusion

As can be seen from the obtained grap s of corputational experiments in ISMA
and SimInTech are qualitatively the sa B¢ time, it is necessary to note one
drawback of the technology .9 ; rvention in the computing process: the

ecessary in the original model to provide for
parameters to a file. The SimInTech software
block for this purpose, or you can use the built-in «Event

some implicit ones, turn out to be numerically stable. This is
of the first kind in the nonlinear input signal (Figure 7) and the

utational experiment, ISMA used the original explicit DISPF method
step with stability control [2], and SimInTech also used the original
1) method [5].
ity of interactively changing the structure of the model (1) and parameters
active computational experiment requires re-sorting the model and a new
1nterpretat10n In SimInTech, this mode is implemented by stopping the task, remembering
he restart point and then starting from this point. It should be noted that not with every change
structure a shock-free restart can be guaranteed. In ISMA and SimInTech, parametric
reconstruction of a model can be performed without reinterpretation. It should also be added
that many modern modeling systems (domestic - MVS, Anydynamic [6], foreign -
MATLAB\ Simulink [7], OpenModelica [8], AmeSim [9] and others) have built-in means of
varying parameters, but some of them prohibit interactive modification of the original model
and parameters during a numerical experiment.

In conclusion, we note that domestic modeling and simulation tools are in no way inferior
to advanced modern foreign analogues, and in some cases are ahead of the latter. It should be
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noted that the considered domestic tools have found wide application not only in industrial
research, but also in education and science. For many years, ISMA, SimInTech, MVS have
been studied by students and graduate students of NSTU, MSTU, SPbSPU and other Russian
universities and are used to study complex dynamic processes in various spheres of human
activity.
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