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24. tijna 2007 Softwarovy syst¢ém DYNAST

Uvod

e System DYNAST je sada nastroju pro
podporu modelovani a simulace

e Jadro systemu tvori dva programy
— simulator DYNAST

— Integrovaneé uzivatelské prostredi,
DYNSHELL
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Z.akladni funkce DYNSHEILILu

e Priprava simulaénich modelu
e Spousténi simulatoru DYNAST
e Prezentace vysledku simulace
e Dokumentace

e Napovéda
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Zaklady ovladani DYNSHELLu

e Zakladni prvky uzivatelskeho
rozhrani

e Ruzne typy dokumentu
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Prvky uzivatelskeho rozhrani

r
ﬁ DYHMAST Shell - MT6 (Rocket liftoff)
System Analysis Run  Publishing Preferences  Window

| ¥

Rodket liftoff
1 {IB (W 2 [mis] rodket velodity

0.6
0.
0.2
0.0

MTé (Rocket liftoff) 107 W Ay [m] rocket shtitude

10 W T [N] thrust force

0.0
0.1

0.

0.3

1 [Iﬁ Hm kgl rodket total mass
1

u g [mis"2] gravitational acoeleration

1%
8 3

10

O D | = e |
000 005 010 ©015 020 025 0.30
time [s]

All open files have been automatically saved ' =14, '5;'=|f|...1

= IOVR |
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Prvky uzivatelskeho rozhrani

& (Rocket liftoff)

Hlavni okno
aplikace

Baocket liftch
10° W a (s rocket valoaity
b

[? MT6 (Rocket liftoff) - B

109 M T (M) thrust foroe

L

mIB W o [kg] rocket total mass

F‘““‘F"““T‘““T‘““T“‘“‘T““ﬁ’ma
000 00 010 018 020 025 D0
time =]
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Prvky uzivatelskeho rozhrani

r
i DYNAST Shell - MT6 (Rocket liftoff)

m Analysis Run  Publishing Preferences

BE B

Okna
dokumentu —

10° W ya imis rocket veloaity
28

107 M T[] thrust force

on
-0 1
0.
03

1::'5 B gl rocket total maz

10

1 1 1
00O 00 010 D18 020 025 D30
time =]

All open files have been automatically saved
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Prvky uzivatelskeho rozhrani

-
i DYMAST Shell - MT6 (Rocket liftoff)

File Edit Wiew Place Syetemn Analysis Run Publishing  Preferences Window  Helb

0 Disgram part - BE B 2w 0 ~+Fk 7 " AGQQ |%E &k
s Link

4+ Link jupction
L multliok entry Rodkst liftoff

7 Mode lsbel J%ﬁ W A [mis] rodeet velocity

Pole label 0.4
21 no 0.2

0.0
107 M Ay (i rodeet sltitude
&

-109 ™ T [M] thrust foroe
0.0

 EEEESS

1 [Iﬁ L kgl rodket total mass
1

| g [mis"2] gravitational acoeleration
m —
b '11]3
o000 005 010 0415 020 025 0.30

time [s]
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Prvky uzivatelskeho rozhrani

-
i DYNAST Shell - MT6 (Rocket liftoff)

Rodket liftoff
1 {IB L] wA [mis] rodeet velocity
0.

L&)
0.
0.2
0.0

107 M Ay (i rodeet sltitude

1

-109 ™ T [M] thrust foroe

0.0
-0.1
-0.
0.3

1 [Iﬁ L kgl rodket total mass

1
10
&
10
1 03

O D | = e |
000 005 010 015 020 025 0.30
time [s]

| g [mis"2] gravitational acoeleration

All open files have been automatically saved =14, '5;:=.If|...1.
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Prvky uzivatelskeho rozhrani

r
i DYNAST Shell - MT6 (Rocket liftoff)

File Edit View Place System Analysis Run  Publishing Preferences

I %‘1 : |:IHI:I __-" | C o [

Rodket liftoff
1 {IB L] wA [mis] rodeet velocity

Kontextové [ —

0.0

3 :
menu 1?1 Ay [m] rodest altitude

-109 ™ T [M] thrust foroe
o

Yiew syobol 11 in symbol [biabey Block =ub

g
O D | = e |
000 005 010 015 020 025 0.30
time [s]

All open files have been automatically saved
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Priprava simulacnich modelu

e Specifikace modelu
e Specifikace analyzy
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Speciiikace modelu

e Graficky
— mnohopolovym diagramem
— blokovym diagramem

e Pomoci rovnic
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Editor diagramu

e Umoziuje zadavat simula¢ni modely
graficky

e Obsahuje knihovnu standardnich
submodelu

e Knihovnu lze rozsirovat o uzivatelske
submodely
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Editor diagramu

MT6 (Rocket liftoff)
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Editor diagramu

Submodely

MT6 (Rocket liftoff)
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Editor diagramu

Propojeni

MT6 (Rocket liftoff)
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Vlastnosti submodelu

Submodel Properties

MPM-BIT
Gummel and Poon model

W MName:

¥ Submodel parameters:

Parameters from a catalog: |

Parameter | Value Description
Is 1E-16 [A] transport saturation current
BF 100 [-] ideal maximum forward beta
1 [] forward current emission coeffid. ..
1E10 [¥] forward Early voltage
WA WAF (equal)
IKF 1IE10 [A] forward-beta high-current raoll-a...
I5E ] [A] base-emitter leakaoe saturation ...
C2 ISE(IS [-1 base-emitter leakage saturation ... ¥

= 42 ag? a® o w® ot w® €| w Expressil:nn...|

e
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Vlastnosti submodelu

Submodel Properties

MNPM-BIT
Gummel and Poon model

v [ame:

|2

v Submodel parameters:

Parameters from a catalog:

&3

QK

Cancel

Help

Parameter | Value
IS 1E-16
BF 100

1
1E10
VA VAF
IKF 1E10
ISE ]
2 ISEMS

Description

[A] transport saturation current

[-] ideal maximum forward beta

[-] forward current emission coeffid...
[V] forward Early voltage

(equal)

[A] forward-beta high-current roll-o...
[4] base-emitter leakage saturation ...

[-1 base-emitter leakaoe saturation ... ™

™ g™ g g® 0¥ ot o® w® owe om E:-cpressiu:un...|

e
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Nazev
submodelu

Vlastnosti submodelu

Submodel Properties [z ][]

QK

Cancel

v [ame:

|2

v Submodel parameters:

Help

Parameters from a catalog: |

Parameter | Value Description
IS 1E-16 [A] transport saturation current
BF 100 [-] ideal maximum forward beta
1 [-] forward current emission coeffid...
1E10 [V] forward Early voltage
VA, VAF (equal)
IKF 1E10 [A] forward-beta high-current roll-o...
ISE ] [4] base-emitter leakage saturation ...
C2 ISEfIS [-1 base-emitter leakaoe saturation ...

»

™ g™ g g® 0¥ ot o® w® owe om E:-cpressiu:un...|

e
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Vlastnosti submodeli

Submodel Properties

MPM-BIT

Gummel and Poon model

v Submodel parameters:

Parameters from a catalog:

Nazev i
soucastky [

Cancel

Help

Parameter
IS
EF

VA
IKF
ISE
C2

Value
1E-16
100

1

1E10
VAF
1E10
]
ISEMS

Description

[A] transport saturation current

[-] ideal maximum forward beta

[-] forward current emission coeffid...
[V] forward Early voltage

(equal)

[A] forward-beta high-current roll-o...
[4] base-emitter leakage saturation ...

[-1 base-emitter leakaoe saturation ... ™

™ g™ g g® 0¥ ot o® w® owe om E:-cpressiu:un...|

e




24. tijna 2007 Softwarovy syst¢ém DYNAST

ltosti submodelu

Submodel Properties [z ][]

T2 | | NPN-BIT Ok

Gummel and Poon model

- Wame:

Parametry
SOUééStky hubmodel parameters:

L

Cancel

Help

Farameters from a catalog:

™ g™ g g® 0¥ ot o® w® owe om E:-cpressiu:un...|

e
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Softwarovy syst¢ém DYNAST

Vlastnosti submodelu

Submodel Properties

MNPM-BIT
Gummel and Poon model

v [ame:

|2

v Submodel parameters:

Parameters from a catalog:

&3

QK

Cancel

Help

Parameter | Value
IS 1E-16
BF 100
MF 1
VAF 1E10
VA VAF
IKF 1E10
ISE ]

2 ISEMS

™ g™ g g® 0¥ ot o® w® owe om

Description
[A] transport saturation current

[-] ideal maximum forward beta

[-] forward current emission coeffig
[V] forward Early voltage
(equal)

[A] forward-beta high-current re
[A4] base-emitter leakage satura
[-1 base-emitter leakaoe saturatl

Expressig A

Dokumentace k
submodelu
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Dokumentace submodelu

E? Help

Hide Print  Options

A
Contents lﬁean:h] Model: NPNZ Gummel and Poon model =
- [ﬂ] Models P
+ @ Transducers | N P N Foe BJT
¥ @ Blectric
& lﬂ] Hectronic

E Cortrolled impulse source
2] Impulse source

ﬂ Fower diode

E Thyristar B
ﬂ MPM transistor with diode pi
2] PN{unction diode

2] N-channel JFET

2] Pchannel JFET

2] N-channel enhancement M

Fi MPMN2-
ﬂ Pchannel enhancemert M Ig?:rﬁndm
2] N-channel depletion MOSF symbaol of the
2] P-channel deplstion MOSFI— NPN-EIT.
2] MOSFET, semi-empirical sh
2] PNP-BIT Assumptions
2] NPN-BJT
3 Chopper Thiz iz a dynamic Gummel and Foon model of the bipolar
b @ Fluid (s transistor.
ol wa - — v
£ > =

- |||¢ >




24. tijna 2007 Softwarovy syst¢ém DYNAST

Uvod do knihovny modeltt DYNASTu

e Bloky
¢ Fyzikalni elementy
¢ Modely komponent
— Elektronika
— Hydraulika

— Motory
— Ridici systémy
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Uvod do knihovny modeltt DYNASTu

e Bloky
e Fyzikalni elementy

e Modely komponent
— Elektronika
— Hydraulika
— Motory
— Ridici systémy

A
1~ 5

summatar integrator

i [

2D wector integrator

difference
:E>_ differentiator
multiplier
_."I%J,_
—D— transport-delay block
static block
T
—D— sample&hold block

scalor

_[[>_

integrator
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Uvod do knihovny modeltt DYNASTu

reference node (electrical ground])

. B I O ky SIIIIJFIIE-' -:u’lr' current
ng 7 ’ electrical conductor :L_._

® Fyz I ka I n I e I e m e n ty ideal -:-pner.;;c-nal amplifier

® M o d e I y ko m p O n e nt electrical resistor :L_'_

=
operational amplifier with saturation

— Elektronika = ey

; electrical capacitor ideal switch
— Hydraulika
— Motory

electrical i-r||:|u|:t|:|r indicator of voltage
— Ridici systémy
source of voltage indicator of current

Elektricke
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Uvod do knihovny modeltt DYNASTu

LR

reference node (absolute frame)

e Bloky |
e Fyzikalni elementy U

e Modely komponent -
— Elektronika translatory inertor
— Hydraulika
— Motory sansistoly spring

— Ridici systémy +'}£

source of velocity

Mechanickeé 4

damper

NeXt caurce I:I‘I: 1:|:|r|:E
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Uvod do knihovny modeltt DYNASTu

I

reference node (zero pressure)

e Bloky
e Fyzikalni elementy

e Modely komponent
— Elektronika
— Hydraulika
— Motory
— Ridici systémy

fluid resistor

fluid capacitor

Hydraulicke

fluid inductance
Next
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Uvod do knihovny modeltt DYNASTu

e Bloky II

P FyZ|ké|n|' elementy transfer transformer
e Modely komponent

— Elektronika

— Hydraulika

— Motory

— Ridici systémy

Vazby

storing gyrator

Next
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Uvod do knihovny modeltt DYNASTu

® BIOky M-channel JFET
e Fyzikalni elementy _ﬁ
e Modely komponent |
— Elektronika
— Hydraulika
_ Motory P-MOSFET enh
— Ridici systémy ~{

P-channel JFET

|-|I:—:|—

N-MOSFET enh

£

P-MOSFET dep
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Uvod do knihovny modeltt DYNASTu

e Bloky
e Fyzikalni elementy

e Modely komponent
— Elektronika
— Hydraulika
— MOtOI’y double-acting single-rod
— Ridici systémy

single-acting forcereturn

single-acting spring-return

double-acting double-rod

==

cylinder
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Uvod do knihovny modeltt DYNASTu

e Bloky

e Fyzikalni elementy Lk

® MOdely komponent permanent-magnet DC machine
— Elektronika

— Hydraulika Ij‘

— Motory excited DC machine

— Ridici systémy E'

induction motor
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Uvod do knihovny modeltt DYNASTu

- .
1 I
- —

e Bloky -
o Fyzikalni elementy PID cantroller
e Modely komponent D2
— Elektronika '
— Hydraulika
— Motory o -:-":j::_
— Ridici systémy PI D |:|:|r|1l;|'|:l||Er

PID P controller

- -q.l
=t .'_
g

PI_PD controller
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Zadavani negratickych dat

e Casti modelu, které nelze zadat
graficky, Ize zadavat pomoci
formularu
— rovnice
— uzivatelske funkce
— parametry submodelu atd.
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Pefinice nove rovnice

.
Insert Equation

Type: |Implicit -

Left-hand side: Cancel
0

Help
Right-hand side

I sin{Udd)

Statement

0 = sin{Udd);

Prava strana rovnice
(symbolicky vyraz)
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Pefinice nove rovnice

r

Nabidka proménnych,
Insert Equation funkci a operatoru

Variables: Functions: Cperators:

Symbol Description Standard functions: +  addition
Solved variables: () - substraction
Udd ABS( ) multiplication
VB1 [V] ACOS( ) f division

VC1 [V] ACTM( ) pOVES

VB2 ASIM() equal

VC2 ATAN() naot equal
Element across variables: ATAMZ( ) less than

V.Edd COs() less ar equal
V.R1 COSH( ) greater than
V.R2 COTGH( ) greater or equal
V.R4 CTM( ) logical AMND
V.R3 E10() logical OR.

v.C1 EXP() differentiation
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Pefinice nove rovnice

.
Insert Equation

Type: |Implicit - Inzert

Left-hand side:

Cancel

Help

Vysledny
prikaz

Expression...

Statement
0 = sin{Udd);
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Priprava simulacnich modelu

e Specifikace modelu
e Specifikace analyzy
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1Typy analyz

e Numericka nelinearni analyza

— analyza nelinearni soustavy v ¢asove oblasti
— staticka analyza (vypocet pracovniho bodu)

e Numericka frekvenc¢ni analyza
— analyza linearni soustavy ve frekvenc¢ni oblasti

e Semisymbolicka linearni analyza

— analyza linearni soustavy v éasove nebo
frekvencni oblasti, v symbolickém tvaru
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Numericka nelinearni analyza




24. tijna 2007 Softwarovy syst¢ém DYNAST

Numericka nelinearni analyza

-1 _.581000e+000
—5.810000e-001

.zz044pe-01z

-
e
I eter
F
F
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Frekvencni analyza

[E= hf-filt:2
Fregusency analysis
NOB.TF

0.00
-0.08

-0.140
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Semisymbolicka analyza

Vels) = (s —0.5 — j0.866)(s — 0.5 + 7 0.866)

5+ 2

.,,.-[:{tj = EE:.~::|:.":'-5 t.-;.-.:|::||_:-:r-.r-. E-1.047)

P = =M 5
i (t) = 2exp Ud toge

L
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Specilikace analyzy

¢ Numericka nelinearni analyza

r — .-1
Numerical Nonlinear Analysis 7%

Analysis l Degired Varables ] Initial Values ] Computation Control ]
Anahysis mode:

from: to |1

(" Static steady-state
-

{ " Fourier

Desired results
| Equidistart results | Hold results
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Sheatifkace analyzy
Typ analyzy

ricka nelinearni analyza
BE

-

{ " Fourier |

Cesired results

| Equidistart results | | Hold results
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Speciiikace analyzy
Vystupni g == :
gntol A nelinearni analyza

Analysis

tial Values ] Computation Control ]

Description
Solved varables:
HE'A
[]WV2
LA
Element across varables:
L] VE
] V.RD
L] V.R1
L] V.CT
] V.RZ
] V2
Element through varables:
O] LB
[11.RO

Cancel




24. tijna 2007 Softwarovy syst¢ém DYNAST

Specilikace analyzy

Pocatecni -

podminky  UNEEUIEWENZL

Numerical Honliness

Anahysis ] Degired Vanables

Symboal Description
Solved varables:

U

V.2

i

Element across varables:
ViC1

VIC2

Element through varables:
|.Ei

|.RO

[.R1

|.RZ2
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Specilikace analyzy

e Numericka nelinearni analyjszZugaz e

-
Numerical Nonlinear Analysis

Anahysis ] Degired Varables ] Initial Values

Farameter | Value | Default | Descrption

EPS 0.BE-3 pemitted relative solution emor

DCEPS pemitted relative solution emor in static anahysis
MAXIT pemitted number of iterations in one integration step
DCMAXIT pemitted number of iterations in DC analysis
DAMP teration damping factor

MIM relative minimal pemitted size of integration steps
MAX relative maximal pemitted size of integration steps
FEPS prediction control factor

KIMAX maximal pemitted prediction order

1 prediction damping factor of order 1

C2 prediction damping factor of order 2

C3 prediction damping factor of order 3

C4 prediction damping factor of order 4

Ch prediction dampina factor of arder 5

—_ b (1 ET] — —i 3

] Cancel
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Spousteni simulatoru

e Jakmile jsou vstupni data pripravena
pro vypocet, je mozné spustit
simulator DYNAST

e Existuje nékolik verzi simulatoru
— Free verze
— Studentska verze
— Profesionalni verze
— Online verze
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Spousteni simulatoru

System  Analysi @ ublishing Preferences Window Help
*¥ Run Analysis |T 0 =
¥4 Run Analysis & Plot —

Debug
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Spousteni simulatoru

File Edit WView Place System Analysis | Bun  Publishing Preferences  Window Help

h=- & | Y

, Debug
Zobrazeni

vysledku
textove




24. tijna 2007 Softwarovy syst¢ém DYNAST

Spousteni simulatoru

File Edit WView Place System Analysis | Bun  Publishing Preferences  Window Help

O = - = ®y Run Analysis |T 0=~

¥ Run Analysis & Plot

Zobrazeni
vysledku
graficky
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Grafickd prezentace vysledku

e Zobrazovac grafu

— Zobrazovani numerickych dat ve formeé
grafu

— Rlizné rezimy zobrazeni
— Specialni pomucky (odecitani
souradnic, sledovani krivek, kurzor)

— Export do jinych programu (napr. MS
Excel)
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Rezimy zobrazovani

&= rc3

R circuit with time-varying resistor
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Rezimy zobrazovani

=2 rc3.0

RC circuit with time-varying resistor
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Rezimy zobrazovani

&= rc3

R circuit with time-varying resistor
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Rezimy zobrazovani

=2 rc3.0

RC circuit with time-varying resistor
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Detail (zoom)

=2 rc3.0

RC circuit with time-varying resistor




time [5] = 11.33
B V.R1=1.220

g resistor

T.£7]
1.0
0.8
0.6
0.4
0.2

0.0-

\
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Textova prezentace vysledku

r
B rc3.o

Number of nodes:

Softwarovy systém DYNAST

1

Humber of equations: 2

L T T % B e e N S ¥ B I Y oy T ) S

.

EC circuit with time-wvarying resistor

time [=]

El
V.R1

X
.000000e+000
.600000e—-004
.200000e—-004
.500000e—-004
.200000e—-004
.000000e—-004
.600000e—-004
L120000e—-003
.280000e—-003
.5235286e-003
.962T18e—-003
.662306e—-003
.8558585e—-003
.647439e—-003

[ T T O TN T T T T T Y s s O

1

.60666Te—-001
.60666Te—-001
.60666Te—-001
.60666Te—-001
.60666Te—-001
.60666Te—-001
.606668e-001
.606668e-001
.606668e-001
.66666%e-001
.666671e-001
.6066T72e-001
.666683e-001
.666T02e-001

R T R T S R S T R Y A A P

2

.000000e+000
.2598%60160e—-004
.158848e—-004
. T8T7687e—004
.28968l162e—-004
.9594371e—-004
.282255e-004
.1185T60e—-003
.2786088e—-003
.2517049e—-003
.959748e—-003
.6565914e—-003
.84T735Te—-003
.823505e—-003

3]=1]E3]
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Textova prezentace vysledku

BH ASTABLE.O
Humber of implicit equations: 30

Aztable multivibrator
time [3]

VCl [V]
VEL [V]

X

8.000000e-006

1.600000e-005
Warning:
Warning:
Warning:

2.400000e—-005
.200000e-005
.000000e-005
.800000e-005
.600000e-005

3
4
4
=]

0.000000e+000
‘Warning: NHo convergence
3.
3.
NHo convergence
NHo convergence
NHo convergence
S.
.725807e-001
.886386e+000
.526T764e+000
.879368e+000

1

0.000000e+000

015246e-002
203121e-002

034058e-002

2

.000000e+000

.297441e-001
.269257e-001

.0425%96e-001
.218552e+000
.595645e+000
.2789155e+000
.268597e+000
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Textova specifikace modelu

e Data pro simulator Ize zadavat rucné
v textove podobé, pomoci vstupniho
jazyka DYNASTuU

e K tomu slouzi specializovany textovy
editor
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Textova specifikace modelu

F
ASTABLE.prb

®*: Lstable multivibrator

*5YS5TEH;

BF1l = 100;::[-] forward beta of T1

Vinit = 1;::[V] initial woltage on the collector
Edd Udd = 12;

Tl > @npn2 VB1,0,VC1l / BF=BF1:

T2 > @npn2 VB2,0,VC2:

Rl Udd-VC1l = 4k; RZ Udd-VBZ = 40k;

R4 Udd-VC2 = 4k; R3 Udd-VBl = 40k;

Cl VB2-VC1 = 10m; C2 VB1-VCZ2 = 10mn;

*TR; INIT V.VBl = Vinit:;

TR 0 .004; PRINT (501) VC1, VE1l; RUN EPS5=1E-&;
*END;




24. tijna 2007 Softwarovy syst¢ém DYNAST

Textova specifikace modelu

r —— "
ASTABLE.prb EE)&X]
®*: Lstable multivibrator —
*5YS5TEH;

BF1l = 100;::[-] forward beta of T1

Vinit = 1;::[V] initial woltage on the collector of T3

T1 > Bnpn2? VB1,0,VCl / BF=EF1:

R1 Udd-VC1l = 4k; RZ Udd-VB2 = 40k;

R4 Udd-VC2 = 4k; R3I Udd-VB1 = 40k;

Cl VB2-VC1 = 10n; C2 VB1-VC2Z = 10n:

*TR; INIT V.VBl1 = Vinit:

TR 0 .004; PRINT (501} VC1, VBl; RUN EPS=1E-6;
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Textova specifikace modelu

Nazev
soucastky

BF=BF1;
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Textova specifikace modelu

Nazev
submodelu

BF=BF1;
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Textova specifikace modelu

Zapojeni
soucastky do
systému
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Textova specifikace modelu

Parametry
soucastky
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Tvorba dokumentace

e Podpora pro tvorbu dokumentace
vhé DYNSHELLu

¢ Integrovany dokumentacni systém
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Tvorba dokumentace

e Dokumentaci Ize vytvaret nezavisle
na aplikaci DYNSHELL, pomoci
libovolneho textoveho procesoru

e Do dokumentace Ize kopirovat
objekty z DYNSHELLu (diagramy,
grafy apod.)
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1vorba

wde
Obrazek 1: zapoijeni obvodu

Astable multrvibrator

B vCi[v]

AR

W ve1[v]

4 ~

00 0.5 1.0 1.5 2.0 2.5 30
time [s]

Obrazek 2: vysledky simulace
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[ntegrovany dokumentacni systém

¢ Prikazy pro dokumentaci jsou
soucasti specifikace modelu

e Vystup je generovan v ruznych
formatech (HTML, PDF, Flash)

e Vhodneé pro zpracovani vétsiho
mnozstvi dokumentu
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[ntegrovany dokumentacni systém

astable.prb =13
Astakble multivibrator
i DIAGEAM{Circuit configuration.}
: :TASK
rihbegin{enumerate}
thitem
::Compute transient analysis for £0 “leg t “leq Zm#s and obtain the
ticollector and base potentials of T1, &V {Cl}% and 5V {BE1}%.
ihitem
t3et V. _{init} 0% and obtain transient analysis.
rrhitem
ttlet 5V {init} 0% and set $BF {1} = 9%;. Compute transient analysis
rragain.
:rhend{enumerate}
IASETH
::T1l and T2 are using the Gummel-Poon model of the npn bipolar transistor,
1 tHMENZ.
:::PARR
*S3YSTEM:;
1t DATR
100;::[-] forward beta of Tl :::BF {1}
1;::[V] initial wvoltage on the collector
12;
2 VB1,0,VCl / EBF=BF1:
2 VB2,0,VC2;
Tdd-VC1l = 4k; R2 Udd-VB2 = 40k;
Tdd-VC2 = 4k; R3 Udd-VEBE1 40k;
VBZ2-VC1l = 10n; C2 VB1-VCZ = 10n;
*TR: INIT V.VB1 = Vinit;
TR © .004; PRINT(501) VC1l, VB1l; EUN EP5=1E-6;
*END;
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[ntegrovany dokumentacni systém

astable.prb

*: Astable multivibrator
1 DIAGERAM{Circuit configuration.!?
: :TASK
rihbegin{enumerate}
thitem
::Compute transient analysis for £0 “leg t “leq Zm#s and obtain the
potentials of T1, &V {Cl}% and E?_{EL}E.

][)thfl I)r() i and obtain transient analysis.

Sill]llléit()r { and set $BF {1} = 93%;. Compute transient analysis

Anumerate}

are using the Gummel-Poon model of the npn bipolar transistor,

til= Tarygard bera of 11 o RBE {15

[¥] inmitinal wvoltage on the collectnr of 13

2 NEL, 0. VO3 4 BE-BF)»
Whe, O VC2:

tdd-vi1 = dg: HJ dd -5 = slk-

Udd-vC.! = dk: HS Udd-VB1 = 80k

VhiE-yel - THa: 00 VRI-WVED - Do
TR IHIT V. Yvhi — Vinii:
B 8 bf4a: PRINTIEOL] Nod, VB - BUN FESIFE 6
ENL:
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[ntegrovany dokumentacni systém

A astable.prb =13

tDinaGHAEM DI rcudl configuration, |

:TREH

iZbegini{enumerate}

1hitem

iCompute transient sralysis for 20 Yleng t Nieg 2mi= and obrain the
teallector and base potent gls of T2, 2V {0333 apd 2V {B3}5

= 05 and obtain transient analysis,

BV finsby = U5 mnd sef SRR 433 - 985, Cempute Eransient anslvsas
tdgain.

thendienumerate}

tRSSI

;11 =2nd 1J are u=ing the Gummel -Poon model of tEhe pon binolar transistor,
1PN E

: FLEDL

:[-] forward beta of Tl :::BF {1}
initial woltage on the collector of T3

0,vCl / BF=BF1:

Dokumentace [o-ve:

; R2 Tdd-VBZ2 = 40k;

s RZ Udd-VBl1 40k;
On; C2 VB1-VCZ2 = 10mn;
*TR; INIT V.VB1 = WVinit;
TR 0 .004; PRINT (501) VC1, VB1; EUN EP5=1E-&;
*END;
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[ntegrovany dokumentacni systém

Example: ASTABLE

Astable multivibrator
£Udd

Figure 1: Circuit configuration.

Task

1. Compute transient analysis for 0=t=2ms and obtain the collector and base potentials of T1, V~; and Vg;.
2. Set V,,; =0 and obtain transient analysis.

3. Let Vj,;; =0 and set BF; = 99. Compute transient analysis again.

Assumptions

T1 and T2 are using the Gummel-Poon model of the npn bipolar transistor, NPN2.
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Novy dokumentacni systém

e Zalozen na WYSIWYG editaénim
systému

e Lze pouzivat jak bézne struktury
(tabulky, seznamy, obrazky atd.), tak
specialni DYNASTove objekty
(diagramy, grafy, symboly)
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Novy dokumentacni systém

& AT oo
=AY INASIRUD I en ta o Sy ster|

=27 animations
Bl carrpend.prb

legssprh

=
=)
e

TR 1
e
=,

=

RE

fluidmixpria

]
=

springp_test.prb

®| T ab
@ Aticle Carriage with pendulum
@ system
@ Sites of Interaction
@ Systemn Parameters
@ Systern excitation
P Task
P Assumptions
@ Solution
@ Last Updats

File  Insert

BN =
Carriage with pendulum

System

The caniage 1s moving freely in the hom=ontal diection. The pendubun is aspendad dovwn from the

caliage.

!
@

Figure CARRPEHD-1 Geometric configuration.

Sites of Interaction
A ... | penehiban bob

B ... pendubun suspension
System Parameters
kg CAITIAEE INASS

[ [H.5/mm] cartiage damping
kgl bob mass
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Novy dokumentacni systém

tch Processor
File Insert

= 7 animations [ H
8 st prh Carriage with pendulum

]
o
=

s
Ll =
=

System

|

% fuidmixprh

=
=
=

he carlage 15 moving fieely in the homnzontal duection. The pendubun is mspendad dovwn from the
al1iage.

|

springp_test.prh

i
o
=

- G e
| it
= N

= E R
e

. |
' ®|T a |
A fe with pendulum |

@

b Figure CARRPEND-1 Geometric configuration.
rs

Soubory | |
i Sites of Interaction
(priklady a o e
submodel
y / d d=1 [ [H.5/mm] cartiage damping

System Parameters
|| m m=1 kgl bob mass

[1¢]

mC | my=2 . kg | carriage mass

Prev Next




/ a 200 0 aro ém D A
C
(= YNASIDocumentation. SyELa| Li Lﬂ a
Edltﬂf| Batch Processor
File  Insert
= (7 animations ol | B
carrpend.prb Q
Errl = N = =
b Carriage with pendulum
Struktura system
rb y
/ The caniage 1s moving freely in the hom=ontal diection. The pendubun is aspendad dovwn from the
vybraného come
b est.prb
& = |
@-Article carriage with pendulum |
. System @
Qi Sites of Interaction Figure CARRPEND-1 Geometric configuration.
. system Parameters
o System excitation Sites of Interaction
%TaSK . A ... | penehiban bob
lﬁ' Assumptions B ... pendubun suspension
. Solution i —
% LastUpdate Y T
m | my=2 | [kg CAITIAEE INASS
d |d=1 [ [H.5/mm] | caniage damping
m m=1 kgl bob mass @
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Uprava

Novy dokumentacni Sy s [

souboru

o WHART T
=AY INASIRUD I en ta o Sy ster|

Bateh Processor|

File  Insert

=7 animations N b

) :
" eqsf.prh Carriage with pendulum

.,
=)
e

e L
=t
=]y

=

RE

Fi

fluidmixpria

]
el

he canage 15 moving fieely in the henizontal direction. The pendubumn is mspended devmn from the
aniage.

springp_test.prb

BB

|
®| T ab l

@ Aticle Carriage with pendulum |

@ system @

@ Sites of Interaction Figure CARRPEND-1 Geomelric configuration.
@ Systemn Parameters

@ Systern excitation Sites of Interaction

% IESK ] 4 pendubumbob i
L Assumptions B .. pendibun sspension

@ Solution ;
@ |ast Update System Parameters

e m, =2 | kel . CAITIAEE IMAss
d d=1  Msym| camage dampimg
m wm=1 kel bob mass
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Novy dokumentacni systém

4 ; o
=2 Vronlzp) Filz

Problem File

Create Problem File Documentation

Include Diagram
Include System Parameters
[]Include Sites of Interaction

[]Include Data

[] Include Qrigin

Pruvodce:
vytvoreni nové
dokumentace

Freview

Gystam Faramebara

B |

Parallel RLC circuit

A

(=

R HyL
4

Figure FLC2-1 Diagram

n
L

[
TV

[l Al ]

Figurm FLG2-2 Flat
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[ntegrovany dokumentacni systém

- [B]X]

o YHAST T
=AY AT O G e bt Sy Etem

E.;;iit.:.ﬂr Batch Prncessnr!

WP HTML | 3 import

Export to HTML
Export specified DYMNAST files to Hyper-text Markup Language —}

default [+]

Profile:

Field
general

Walue

4]
characterEncoding UTF-8
force
verbosity finest
style
problemFileBackground 255,236,228
submodelFileBackground 224,240,255
collectionWebh

createCollectionWebh
collectionyehPath

ciluser'sevcenko'imiscitmpl.out G

Pruvodce: hromadné

zpracovani ve

L formatu HTML -
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Novy dokumentacni systém

Example: EQSS

Four-bar linkage kinematic
analysis

System

Figure EQS5-1 Four-bar mechanism.

Prezentace ve
formatu HTML
— vysledek
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Doplnkove nastroje systému DY NAST

e DYNAST na webu
e DYNAST Server a DYNAST Monitor

e Propojeni se systemem
MATLAB/SIMILINK

e ,virtualni experimenty*




24. tijna 2007 Softwarovy syst¢ém DYNAST

DY NAST na Webu

e http://virtual.cvut.cz/dyn/

— Shirka interaktivnich prikladu a
simulacnich modelt

— Kurs modelovani a simulace
— Download uzivatelskeho prostredi
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DY NAST na Webu

=
3 Simulation examples - Microsoft Internet Explorer
File  Edit

Tools Help

View Favorites

= Examples
Equations
Electrical
Electranic

Power electronic

Electro-mechanical

= Mechanical

+ Viscous friction experiment
+ Body driven by given velocity
+ Verical throw of a ball

+ Body driven by given force

+ Body driven by a frequency-variable
force

Static equilibrium of forces
+ Compaosition of motions

« lumping ball

+ Mass-spring system with dry friction
+ Motor on vibration isolator with stop
+ Transformer mounted in a case

* (Zar suspension system 1

+ Physical pendulum 1
* oft

+ |mpact of a long spring
+ Prof. Mozicka's drive

+ Ohlique throw

+ Central star and planet
+ Rolling cylinder

+ Truck model w

Example: MT6

Rocket liftoff

Purpose

Time-wvariable mass, variable gravitation

System

The first stage of Saturn V rocket is fired vertically up from the earth's surface at the
north pole. It accelerates until the fuel, which burns at a constant rate, is exhausted.

Figure 1: Saturn V rocket

System Parameters

m, =6.32me  [iq] mass of rocket without fuel

Me=4.56me  [pg] launch mass of fuel
t, = 160 [s]
u = 8470 [m/s]

period of fuel burnout

exhaust velocity of burned gases

@ Done

' Internet
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DY NAST na Webu

o
a Simulation examples - Microsoft Internet Explorer

Fle Edit

Tools Help

View Favorites

= Examples
Equations
Electrical

# Electronic
= Power electronill * Variable Y Variables Axis  Graph

Electro-mechan|

= Mechanical

108 # Rocket liftoff

+ Viscous frictid
+ Body driven b
+ Vertical throw|
+ Body driven bl 4.8-[ 2.8- 0.5-

Body driven b
farce

Staticequilibll o g =4[ _1.0-
Composition
Jumping kall
Mass-spring 541445
IMator on vibrg
Transformer i
Carsuspens
+ Physical pend
+ Rocket liftoff
+ Surge wavesj 0.0 | 0.0 |-2.5

+ Impactofatofl M | | M |00 0’5 1.0 15 20 25 3.0| 102

Prof. Nozicka| -
ro_ ozicka B & [m's] rocket velocity
+ Obligque throw

+ Central star aff Warning: Applet Window
+ Rolling cylinder T SO DYNAST || nesetdaE |

-

-

-

-

-

1.2- 0.7+ -2.0-

-

* Truck model “ hat
&) Done ® Internet
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DYNAST Server

e Vypocetni server umoznujici
vzdalené vypocty z pracovnich stanic
e Vhodny napf. pro vyuku

e Moznost sledovani provozu na
serveru a archivace spoc€itanych uloh
(DYNAST Monitor)
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DYNAST Monitor

e Doplinkova aplikace k DYNAST
serveru

e Zobrazuje archiv uloh spocitanych

Na serveru
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DYNAST Monitor

m virtual.cvut.cz - 1 minute idle - Monitor
File Computers Submits Messages View Help

W con |y @ &30 D |anom By b b BOEE | ED R

w 0| ASTABLE | RemoteSaolver (Win32) 3.7.7beta | 1| 1 minute idle
|- & 09:46:46 | RemoteSolver (Win32) 3.7.7 beta

¥ ASTABLE.dia

B} ASTABLE. prb

+-+ hyorin.kaist.ac.kr |in | empty user name | 98 | 29 minutes idle
¥+ allprg-182.dialup.vol.cz | input | empty user name | 1| 1 day idle
T

T

+ royal.kts.vslib.cz | input | empty user name | 1| 2 days idle

+ minasmorgul. stuwo-steinweg.de | text2-yanzhe | John Smith | 47 | 2 days idle

online
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Propojeni s MATLABem

e DYNAST lze vyuzit jako modelovaci
toolbox pro system MATLAB
e Vhodne pro navrh rizeni

— DYNAST se pouzije pro modelovani a simulaci
Fizeneé soustavy

— MATLAB se pouzije pro navrh a implementaci
ridici struktury

e System lze implementovat zéasti v
DYNASTu a zéasti v MATLABU
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Ridic{ struktura implementovand v MATLABu

wulator

| I

| Fixedzstepliscreta e
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Virtualni experimenty

e Simulace soustav v realnem case
e Vizualizace ve 3D
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Virtualni experimenty
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Virtualni experimenty
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Virtualni experimenty
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Animacni nastro] DYNASTu

e Nastroj pro vizualizaci dynamickych
jevu pomoci 2D grafiky

e Neinteraktivni animace (“video™)

e Automaticky export do formatu
Adobe Flash, umoznuijici prezentaci
ha Internetu
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Animacni nastroj

DY NAST Animation Jool!

Softwarovy syst¢ém DYNAST

Staticky
obrazek

File

Edit  Help

soustavy

p

R |

...... e Drawingshape

...... “‘a DrawingShape
...... i, DrawingShape
...... I, Drawingshape
------ [] DrawingBox [poi
...... 2 DrawingShape
...... [C] DrawingBex [poi
...... ] brawingBox

...... = springShape
...... “= Groundshape
...... = GroundShape
...... “z Groundshape
...... [ DrawingBox [poi
...... ~a Link [geom]

...... = Link [geom]
-[a] DrawingBox [sut
--[&] DrawingBox [sut
...... ~a Link [geom]

...... ~a Link [geom]
#--[a] DrawingBox [sut
E| DrawingBox [sul
#- (@ DrawingBox "SV'
...... L Link

...... L Link

> @Y
: — @

-0.020

n.oog

0.00&
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0.ooz2

0.0oo

-0.002

-0.004

-0.008

-0.008

-0.o1a

/ yd

0018

0014

0012

-0.010 -0.008 -0.008 -0.004 -0.002 0. n.ooz2 0.004 0.00& n.0os n.010 0oz

"IIINPII ISP IS I I ISP

I Lo

Vv
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Iy
X
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Shape -
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Dirawing
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. . . Animacni
Animacni nastroj pravidla

E2Animation Ruales

Rules

D1.x=dynast.¥b[time]
D2, x=dvynast.Xb[time]
L1.x1=dynast.xb[kime] Madify
L1.x2=dynast.xb[kime]
51.pl.x=dynast.xb[time]+0.002
m¥ . value=dynast.V.L1[time]

m#. value=dynast.i[time]

L2, x2=-dynast. JF[time]/ 1500

F1MN] w—rdwm ack Whikirasl-n Ans

Wisual Components Preview

Show angles in: | bath Skop
IIIL"._ LrdWingangpe
#--[] DrawingBox
=-{_] DrawingBox - D1

I

DYMAST variables i |
5[]

V.L1

L oK _] ’ Cancel
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Animacni nastroj
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Priklady
animaci

Animacni nastroj




