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ISOLATED:

= Parameters

_____ = alpha: double := 1;
..... 2 k: double := 100;
..... 2 m: double := 1;

_____ 2 \O: double := 1;

@ Variables

= V: double := VO0;

~o x: double := 0;

B Constants

@ Functions and procedures
Comments

w Instance properties

Rand Model Designer

DYNAMICAL

=-¢ Continuous behavior
..... m*x" = -F;
- k*F' = F/alpha;
» V=x"
=@ Unknown variables
- V,F, x
= Initial values for derivatives
Lax'=0

=& Continuous behavior

=« Unknown variables
-~ V,F,x
=-¢ Initial values for derivatives
..... Z X' -_
_ o] x|
Tp R [ R[] o oo R, = A =3
_F -~
F
alpha
i
ﬂe|p | OK | Cancel |




ISOLATEDHYBRID

when SOsc.Alpha>=AlphaMax

actions {
X:=S0sc.L*sin(50sc.Alpha);
Y:=-S0sc.L*cos(S0sc.Alpha);
V:=S0sc.Alpha™*S0sc.L;
Teta:=S0sc.Alpha;}

dD Pendulum(Alpha0=Alpha,Omega0=0mega)
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COMPONENTPHYSICA&

IsourceAC_2
IsourceAC_1
R2
=L
=| | 3
T
Resistor_1
Capafitor_2 Inductor_2
Capafitor_1 Inductor_1

=-= Classes

----- + Capacitor
----- + Ground
@+ IdealLED
----- ~ Inductor

Ground_1

----- = Resistor
----- = VsourceAC
= Types
----- citype Current is double; -- current
----- —itype Pin is connector {contact V: double; flow I: double;}; -- contact circuit
----- =itype Voltage is double; -- voltage
----- B Project constants
----- » Global parameters
-~ Global variables
----- @ Project procedures and functions
= Imported packages

SysLib




CLASSIFICATION BY TECHNOLOGIES

ObjectOriented

UMLdbased Q

Equation based "
MODELING

Hieratical

Eventdriven :

Multi-domalin

SYSTEMS
IN Model ..
and Real Time
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FOR MANUFACTURING SYSTEMS?
WHY?
Visual environment

For teams (due to UML)
Executable specification( Ta Simulink)

Complex dynamical systems (muitiomain as
In Modelica)

Computational experiments
Visual debugging

17:40-18:00, Paper FrC9.6 Add to My Program
Se e Component Modelling of Ship Systems in TRANSAS Liquid Cargo Handling

Simulators (1)

Tarasov, Sergey TRANSAS Tech.

Lebedev, Dmitriy TRANSAS Tech.

Nikolaev, llya TRANSAS Tech.


https://ifac.papercept.net/conferences/conferences/MIM13/program/MIM13_AuthorIndexWeb.html
https://ifac.papercept.net/conferences/conferences/MIM13/program/MIM13_AuthorIndexWeb.html
https://ifac.papercept.net/conferences/conferences/MIM13/program/MIM13_AuthorIndexWeb.html

PLANNING EXPERIMENT LAN
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. actions { .
; Statistics.resetModelTime;

T % Mi=M+1;} I

[(M=Mmax) or (P==0Q]]."

actions { o
BottleNecks: =getBotteMecks(N);
~BottleNecks[0]: ={Job=>"AA", ACP=>0.5};}

-
-

B
v
B

.‘Bctions {
if UensdocturtyTa then
n:=n+1;
end if;
if Mz=Nmin then
ifn=0 then

p:=n/N;
P: =2*Statistics. ®({epsilon*sgrt(N))/sart(p*=(1-p)));
else
Pi=1;
p:=0;
end if;
end if;}

do MopensMpoekTa(TID=ITID)
exit actions {

u BpemaBeInonHeHkA: =ModelTime;

| JaTpatbl: =MmbiTaHe, 3aTpaThbl;

-

GUAGE



STATISTICAL EXPERIMENTS

X

E Froject constants

# Global parameters

& Global variables

@ Froject procedures and functions
4 Imported packages

Statistics

----- @ function betarnd(in p: double; in q: double) return double;

~[@ procedure FrequencyHistogram(in K: integer; in N: integer; in %: vector;
~[@ function normrnd{in m: double; in sigma: double) return double;

~I@ procedure resetModeTime;

----- @ function unifrnd{in a: double; in b: double) return double;

----- @ function vbetarnd(in p: double; in q: double; in n: integer) return vector,
----- @ function vnormrnd(in m: double; in sigma: double; in n: integer) return w
----- @ function vunifrnd{in a: double; in b: double; in n: integer) return vector;
----- @ function @{n z: double) return double;

----- Bl StochasticExp

----- Bl StochasticExp_mx

----- il StochasticExp_p

StatPI
Superclass: Statistics. StochasticExp_p

Parameters

4 & epsion: double 1= 0.1; — abcomoTHaA NorpewWHOCTE P

Nmax: integer := 10000; — NpeAenbHOE YUCND MCMBITSHKIA

Nmin: integer := 21; -- MUHMMaNEHOE YMCNO MCTBITEHMIA

Q: double :=0.595; — JonycTuMan BepoATHOCTE ONPEAEnEHMaA p C Norpe
% R: double :

4

----- 4 = n: double :=0; — 4MCno MEMBITEHMIA, B KOTOPLIX LEML AOCTMIHYTA

----- 4 & N:integer :=0; -- HOMED TEKYLLErD MCMBITAHMA

----- 4 & p: double :=0; - BEPOATHOCTE AOCTIKEHUA LENNW

----- 4 & P: double :=0; - BepoATHOCTE ONPEAENEHWS P € NOMPELUHOCTHH MEHEL
pi_max: double :=0;

& pi_min: double := 0;

x: double :=0;

& y: double :=0;

----- 4 & UensfocTurnyTa: boolean : = false;

Constants

Functions and procedures
| Comments

Locg! A==~

2 & model X

P ¢ model - stru... _ |

U_PI 51
al

#& model - behavior cha... _ |D|ﬂ

O 1L ® b

[ RN NN CRRN IS -

X A 2

WenbitaHite

actions {M: =N+1;}

[(M=Nmax) or (P==0Q]]

actions {
pi_min:=(2*R)**2*(p-epsilon);
pi_max: =(2"R)=*2*(p+epsilon);}

—=
when Finalized(U_PT)

| B

=10|x|

epsilon 0.01

n 1505

M 1928

Nmax 10000

Nmin 200

p 0.78060166

P 0.71131757

pi_max ]

pi_min 0

Q 0.99 n
R 1 1505
X 0.542804 :
y 0.489012
OfelAnncckong true | 4]

& 2D animation

= b

P o —

Y 4

wi=uniform(0, 1);
y:=uniform(0, 1);}

exit actions {

LenslocTurHyTa: =x* 24y ** 1< =R **2,
if lensocTurHyTa then
n:=n+1;
end if;
if N=Nmin then
if n>0 then

=nN;
E: =2‘5Eﬁsﬁcs.m((epsilon *zgri{N})/sgrtip={1-p)));
else

Pi=1;
p:=0;
end if;
end ifi}

#

entry actions {



PARAMETRIC OPTIMIZATION

ﬂ Model I
[l Classes Superdlass: Statistics.StochasticExp_mx O < @ # A E
-l Model Parameters
‘m MogensCHapAna || i Ee 4 @ epsion: double ;= 0.1; - a6conKoTHaA NOrPEWHOCTE
gl Moper P i @ Kiinteger 1= 10;
‘mml MoneT_B_BOSQYX || i i 4 & Nmax: integer := 10000; -- NPEAENEHOE YMCNO WCTIBITEHMI WcnbiTaHme
----- 1 Types -4 @ Nmin: integer := 200; (—\I
----- A Project constants -4 & Q: double 1= 0.9; — JonycTUMas BEPOATHOCT OMPEASNEHMA M_X € M [ ] = I :
----- @ Global parameters Variables I @
(@ Gobal variables © FH: vector :=0; | e ity VORIt O bl (S Do (i, )]
- [@ Project procedures and functions || i 4 & m_x: double 1= 0; — oLeHKa MATEMATMHECKOTD OHWAEHWSA BEMMUMHE! r 1 ¢ exit actions {
Imported packages || i i 4 & N:integer :=0; - HOMED TEKYLLErD MCMBITAHMA x: =HnbiTaHue.L;
I||g Systib i i 4 & P: double := 0; - BEpOATHOCTE ONPEAENEHHS M_X C NOrPEWHOCTHHO M -“'[N]_i=_><i _ _
Y . PR I Statistics.FrequencyHistogram({,MN, X ,FH);
B statisties || e & & s vector:=0; if Nz=Nrmin then
----- 4 & sigma_x: double : = 0; - cpeAHEKEAAPATUYECKOE OTKNOHEHHE s:=[foriin L.M | X[ 1;
----- 4 & x: double ;= 0; — 3HAYEHWE MCKOMOIR BENMYMHE! B N4 MCTBITaHIN m_x: =sum (s)/N;
----- 4 & X vector 1= zeros(Nmax); — BeKTOp SHAYEHME BEAMYMHL! X & N Mcmer s:=[ foriin 1.M | X[]¥*2];
..... A Cranctante

sigma_x:=sgrt{sum(s)/MN-m_x=*2);
if sigma_x=0 then

| 211.200| 67 B % igh £ @ F = @& > bl

P:=1;
elge
P:=2*Statistics. ®{{epsilon*sgrt{N)) /sigma_x);
end if;
& model _ & # model - behavior chart - & end if;}
epsilon 0.1a =
FH [0.0625;0;0.0625;
K 10
m_x o
M 17
Nmax 10000
Nmin 200
P
Q 0.9 (G
s (0]
<inma ¥ nﬂ
# Phase diagram (Mcneiranme.F.x, Mcnoimanme.... _ & 1= Bar chart - 1a &
Chlonaked.F.x  Chldnaked.Fy
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NUMERICAL SOFTWARE

Numerical methods &

Tolerance | Algebraic-differential equations |

Differential equations |
Algebraic equations |

Parameters | Optimization | Modes |
(® Automatic
Explicit methods Implicit methods DAE methods
"~ Modified Newton " RADAU (" DDASSL
(" Classical Newton
- Powel (" Automatic
N A I Numerical methods
Algebraic equations | Parameters

Tolerance | Differential equations

(@ Automatic
Explicit methods

(" DOPRIS+Newton

(" DOPRI853+Newton

MNumerical methods

Algebraic equations |
Tolerance :

Parameters |
Differential equations |

(@ Automatic

Explicit methods

~

~

~

Implicit methods

DOPRIS (" RADAU
DOPRIBS3 (" DDASSL
RK23
| Optimization | Modes

Optimization | Modes
Algebraic-differential equations

Debug methods
" Euler

" Simple automatic

x|
'|
'|

Algebraic-differential equations

ODE
=

Implicit methods
" RADAL

(" DDASSL
(" DDASPK

DAE

| Apply

Close




OPTIMIZATION

MNumerical methods ﬂ
Tolerance | Differential equations | Algebraic-differential equations |
Algebraic equations | Parameters Optimization Modes |

nonlinear constraints no constraints
(o (@ Conjugate gradient algorithm
- { Quasi-Newton

(  Direct search

bounds on the variables
{ Powel

(@ Quasi-Newton
(" Direct search

Apphy ‘ ‘ Close




STAND ALONG VISUAL MODEL
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MODEL AS PROTOTYPE.
BALLISTIROCKEBSTAGE 1



