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Examples



http://www.mvstudium.com

is the tool with 
graphical, UML-based 

language for
modeling and simulation

of complex dynamical systems
(Object Oriented Modeling)

UML - unified modeling language, object-oriented language of 
prototyping of big program complexes and computing systems



Large scale, 
Hierarchical,

Event-driven (hybrid)
mathematical model

with dynamically changed 
behavior in short time 

interval



MV 2.1  - 1994-1996
MVS 3.0  - 1996-2003
MVS 4.X – 2004-2005
MVS 5.X – 2005 – our 
days



M vS tud ium

O le-Johan D ah l, B jo rn  
M yhrhaug, K ris ten  N ygaard

S IM U LA  67

M aler O ., M anna Z , 
P nue li A .

A  fo rm a l approach to  
hybrid  system s.

 1992

B ooch G . Jacobson I., 
R um baugh J .

The un ified  m ode ling  
language fo r ob ject-o rien ted  

m ode ling
1977

G lushkov V ., G usev V ., 
M arjanov ich  T ., S achn jak M .

Too ls  fo r m ode ling  m ixed  
con tinuous and d iscreet sys tem s.

1975

A . A lan  P ritsker. 

 In troduction  to  S im ulation  and  
SL A M  II . 

1986 

F illipov A . 

D iffe ren tia l equations w ith  
d iscon tinues righ t-hand 

s ide .
1985

The authors of SIMULA 
67 offered for the first 

time idea of creation of 
special models - classes

for the description of 
objects with internal 

properties and behavior. 
So there was a new 

approach - object-oriented 



C lassical dynam ical system s

H ybrid  system s

O pen hybrid  autom ata

P lane functional d iagram s

H ierarch ical functional d iagram s

S im plest user’s  in terface 
M athem atica l ed itor

Iso la ted system s 

1st leve l o f in terface

Second leve l o f 
in terface

S im ple  graphica l  in terface  
H ybrid  autom ation editor

Isola ted system s 

H ybrid  autom ation 
w ith  I/O

H ybrid  autom ation w ith  
contacts

Third  level o f 
in terface

G raphica l ed itor 
o f functiona l d iagram s

O pen system s 

G raphica l ed itor 
o f h ierarch ical functional 

d iagram s
O pen system s 

Forth  leve l o f 
in terface

M vS tudium  m odels





is a system of differential equations

with right hand side , ensuring 
existence and uniqueness of the solution

t – an independent real variable - continuous 
time
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Here evident result of modeling of similar 
system in MVS. It is possible to be convinced, 
that these schedules - phase characteristics of 
system – are really continuous.
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In discrete models we cannot speak about the 
differential equations because can not be a speech 
about derivative of function when it depends on 
discrete time. In such models we deal with systems 
of the difference equations.



Here the result of modeling of discrete system 
in MVS – the received characteristic consists 
of separate points that corresponds to discrete 
system.



Object of control

Control

In dynamic systems can arise the processes with 
different scales of time. Difficulties of reproduction of 
such systems are obvious.
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The researcher solves, which 
processes in object are long, and 
which fast. Speed of fast 
processes is accepted by the 
infinite. Such processes are 
authorized to change value jump, 
unlike the slow, no separable. Let 
consider a usual control system. 
The object of control works 
constantly, it is system of 
continuous time, and here an 
operating  input signal comes 
periodically. It is discrete system.



For this purpose we will allocate special 
condition – a contact of a body with the earth, 
and it allowed to replace vertical making speed 
at the moment of its approach a sign with the 
opposite, then again we reproduce the set 
system with new entry conditions, and so again 
and again. It is possible to name the mechanism 
generating it the hybrid automat.





State_1
Activity_1

State_2
Activity_2
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Open I/O block with hybrid automation
If external variables are 
connected by the focused 
links, so to these links 
correspond formulas in 
which to variables in the 
left part (inputs) known 
values of variables in the 
right part (outputs) are 
appropriated. The 
structural component, all 
which external variables 
are focused, is called as 
input/output block. An 
example of the system,  
constructed of blocks, is the 
automatic control system.



State_1
Activity_1

State_2
Activity_2
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Open Contact/Flow block with hybrid 
automation

To no directional 
communications there 
correspond the equations in 
which it is impossible to specify 
required variables before the 
full analysis of all cumulative 
system of the equations arising 
at connection of blocks of 
model. A classical example of 
that approach is construction 
and modeling of electric chains.





Oscillation (First Class) Free fall (Second Class)

Final model



A shell flight
Equations

Statistical experiment



This system consists of four elements:
- Sensitive element which accepts a mismatch signal
- The amplifier which strengthens an operating signal and 

transmit him in the engine.
- The dysphasic asynchronous engine
- Reducer, witch transforms rotation of a shaft of the engine 

in turn on small degree.

It is classical configuration of systems of such class with a negative 
feedback.



This system was modeled in two softwares 
– MVStudium and in special program 
Classic 3.0. Classic 3.0 is special software for 
mathematical analyze of the same systems. I 
use it to control the work of MVS and to 
show the example of alternative modeling  
system. Lets look process and results of 
modeling. 





For construction of this device I used a method of 
construction of the desirable logarithmic characteristic offered
by Russian scientist Besekersky. The given type of correction 
is called as parallel correction of a part of system. To the 
engine it is connected tachogenerator – the special device, 
reformative speed of rotation of the engine in pressure. And 
to it we include the calculated correcting device.



Lets look results of our modified system.



There is one complexity – in 
library there are no the 
typical links necessary for 
us. Now I show, how it is 
possible to create the user’s 
block in MVS on at the 
example of tachogenerator. 
To begin with we choose 
system type to which the 
block belongs – continuous, 
then we choose elementary 
structure and open type of 
the block that permit us to 
create inputs and outputs.



We start our model. In all these 
windows we can directly observe, 

that there is in each link of our 
system, it is very useful. We can 

drag any of these characteristics by 
the mouse on the schedule to 

include display. Also we set a stop 
condition while the system will 

stop in half-seconds. 



In summary I can tell, that the sphere of 
applications MVS is really very wide, and the 
considered examples not a limit of its 
possibilities. In general, MVS – excellent tool, 
and I hope, that you liked it and my 
presentation about him.



http://www.mvstudium.com


