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Spojité, diskrétne a udalostné systemy

« Spojity systém
— stavy sa menia spojito (nie vyrazne, nahle)
— diferencialne rovnice
* Diskrétny system
— stavy sa menia v urcitom pravidelnom Case
— diferencné rovnice
* Udalostny systém
— stavy sa menia ‘niekedy’ v Case, rovnakeé dlhsSi Cas
— konecné stavove automaty
 Modelovanie
— Simulink — spojité a diskrétne systémy
— Stateflow — udalostné systemy
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Stateflow

Intuitivne grafické prostredie
— animacie zobrazuju logiku
— rychle odhalenie chyb pri navrhu - statické aj dynamickeé

Deterministické spravanie

Vyuzitie:
— modelovanie modov, v ktorych systém operuje
— supervizorova logika
— planovanie uloh
— kontrola poruch

Mealyho a Mooreové stavové automaty, Harelové koncepty
(hierarchia, paralelizmy, broadcasting)

Podpora generovania kédu — C/C++, HDL, PLC
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Start simulation to bring up the Elevator System GUI
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Skusenosti uzivatelov — User Stories
(ntinental’»

INSPIRED WORK

« Stateflow — viac ako 80 user stories ““l‘ == == () BOSCH
. Automobilovy priemyse| ‘» Invented for life
 Letectvo CHERY m ALST@

. UAv Iau DFEEV AfBUS @@

P=Y-A
I={=JF

 Automatizacia ﬂ @ EI m Helicopter

 Embedded zariadenia

* Elektronika .NDUSTR,AL

] . RWTHAACHEN
Robotika UNIVERSITY
_ . i i GASTOPS
- Komunikaéné systémy DELPHI

Xerox G)

qw 4#7
TATA DLR

« Medicina

* Univerzity — Model-based design
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Skusenosti uzivatelov — User Stories

& = Wi
- Skratenie vyvojového éasu ’ “=se johnson Y

VOdCIfone SIAGUAR cOntrols
» Zlepsenie vyvojového procesu

« Znovupouzitelny model

« Znizenie nakladov
MITSUBA  ocvyoconnt

LEAR. ((DHB

CORPORATION

« Rychla integracia, implementacia

- Cas testovanieho cyklu skrateny UTEoh
 Low-level casti automatizované OmROn UTECH

Y ]
- Kvalitny generovany kéd IIRR TI_ITI \.,»/
<

* Jednotny jazyk Tl iy WARTSILA

 Bezchybny, spolahlivy kéd

M B ihke

VinTEC YOKOGAWA
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Demo: Programovanie vyrobnej linky

« Ciel
— riadit’ vyrobnu linku v realnom Case
— vykonavat' postupnost operacii
— detekcia poruchy

. Ulohy
1.urcCit vstupy a vystupy
2.pohyb do vychodzej pozicie
3.riadiaci cyklus
4.kontrola stavu motorov
5.offline simulacia
6.generovanie kodu pre PLC
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Fischertechnik — vyucbové modely




Vstupy a vystupy

Poloha kocky - fototranzistor
— 1
— 12
Poloha portalu — switch
—13
— 14
Motor dopravnika
- Q1
- Q2
Motor portalu
- Q3
— Q4
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Zapojenie hardveéru

 Model Fischertechnik:
96785 Punching
machine with
conveyor belt 24V

 Meracia karta
Humusoft MF644

« Konvertor signalov

« Zdroj

« Kable
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Stavy a prechody

& B
entry: id = x+y; event2/{datal =5} |on event3: funci();
* Stavy exit: time_out; 2

bind: id, time_out;

name/ | .
é eventi [temp>:.LJ]{funC1 ()}

entry:entry actions C MATLAB Funcion

during:switch_on();

MATLAB Function
funci switch_on

during:during actions

exit:exit actions
on event name:on event name actions

on message_ name:on message name actions
bind:events

* Prechody

event_o:;message[condition]{condition_action}/
transition action
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Generovanie kédu — PLC Coder

\ ANSI

A o R
A gl | — il

J Hardware-

Model — Real-Time in-the-Loop
systéemu Simulink Coder Systém

- =" e
Simulink & -~ bl
Stateflow i Kod

Riadiaci kompilovany
algoritmus pre PLC
5: = N
— I ————— - s
Struktarovany
ey text o
Simulink PLC Coder IDE prostredie
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Generovanie kédu — PLC Coder

4 3
(7 )——{snimac_LP Vys P
In1
Vys_LL
Snimac_LL
In2
Vys_PD
@-—P Snimac_FD
In3
Vys_PH
(4 )——|snimac_PH
In4
Vys P L
®—> Snimac_O_LH
In5 t Vys_P_SL
Snimac_O_SL
In8 Vys_Obrab
Snimac_O_LD
n7 Vys_P_SP
.—b Snimac_O_SP Vys_ Vit
In8
(8 )>——»isnimc O P Vys P P
InS

Out1

Out?

Outs
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Chart
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"4 Function Block Parameters: Chart

Subsystem

Select the settings for the subsystem block. To enable parameters on the
Code Generation tab, on the Main tab, select 'Treat as atomic unit'.

Main | Code Generation |

Show port labels [FromPortIcon

Read/Write permissions: [ReadWrite

Treat as atomic unit
("] Minimize algebraic loop occurrences
Sample time (-1 for inherited):

-1

oK ][ Cancel ][ Help ]

Apply




£ THUMUSOFT’

Generovanie kédu — PLC Coder

& Configuration Parameters: dopravnik_v4/Configuration2 (Active) Lijm
Select: General options 5l
Solver Target IDE |Siemens SIMATIC Step 7 5.4 - ]
Data Import/Export

35S CoDeSys 2.3

35S CoDeSys 3.3

B&R Automation Studio 3.0
Beckhoff TwinCAT 2.11 L)
[ ["] Generate testbench for subsy KW-Sqftware MULTIPROG 5.0
b Code Generation Phoenix Contact' PC WORX 6.0
> HDL Code Generation Rockwell RSLogix 5000: AOI
;

. Design Verifier Rockwell RSLogix 5000: Routine
4 PLC Code Generation Slemens SIMATIC Step 7 5.4

m

> Optimization Target IDE Path
> Diagnostics
Hardware Implementation Code Output Directory
Model Referencing
> Simulation Target

Comments Generic
S PLCopen XML
Optimization : - _ .
Symbols IndraWorks Engineering
OMRON Sysmac Studio
Report
Q' oK ][ Cancel ][ Help ][ Apply
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Generovanie kédu — PLC Coder

RSLogix 5000 - IndexingLine in Matlab_IndexingLine.ACD [1769-L35E] - [MainProgram - Chart] = ||:||5]
File Edit View Search Logic Communications Tools Window Help o |5‘ Iﬂ

8ls@ 8| i [w|e] o] = 5 aaF me alal| Pecoee 59

Offline 1. T RUN S— { Path: [AB_DF1-1\1 'IIE
No Forces >, F OK qp —
No Edits al- E’? ﬂ JSRI SBRl RETl nle TR |SIZE| SFR | SFP | EOT|
i I 4| » |\ Favorites £ Add-On X Process £ Drives A Fiters A Selectimt A Statistical  Alarms A Bt A Timerk
=| =| e
sl =[=] =] 2] e
_ 1 CASE i0_Chart.is_Pocitadlo_Vstupov OF Al
(=450 Controller IndexingLine - 1:
.v Controller Tags {* During 'Pridaj': '<81>:320' *)
(23 Controller Fault Handler IF 10_Chart.Snimac 0_LD THEN
i * irdiome ! . -
=+ Power-Up Handler (* Transivion: '<S1l»:316' *)
; ,—i Startu i0_Chart.is_Pocitadlo_Vstupov := 2Z;
= : P END_IF;
Program Tags 2- - J
~ - a Prog (* During 'Volny': '<81=>:313' *)
(=14 Tasks IF NOT i0_Chart.Snimac_0_LD THEN
=-£@ MainTask {* Transition: '<S1>:317' *)
i B fj MainProgram i0_Chart.is_Pocitadlo_Wstupowv := 1;
: * \pridadts ¢ . .
. ﬁ: Program Tags ( Entry 'Pridaj ' <81l=:320 ]
@ MainRouting i0_Chart.tmp := i0_Chart.Pocet + 1;
i IF i0_Chart.tmp > 32767 THEN
: 2] chart i0_Chart.tup := 32767;
(23 Unscheduled Programs | Phas END_IF;
=- £5] Motion Groups i0_Chart.Pocet := i0_Chart.tmp;
[ Ungrouped Axes END_IF;
(=43 Add-On Instructions ELSE ) )
i “ Chart b (* I_)ur:.ng nul\_«tj o '=Blx:318' *)
&-E5 Data Types IF i0_Chart.Snimac_0_LD THEN
- vata Types {(* Transition: '<S1»:315' *)
! B"ﬂ User-Defined {* Exit ‘nuluj': '<81>:318' *)
- [l chartupt i0_Chart.Pocet := 0;
% Strings i0_Chart.is_Pocitadlo_Vstupov := Z; ﬂ
¥ -On-Defi Chart [Pro - I |
% Add 0{1 Defined ] 1 vainProgram Stagu J ) I I >
i Predefined
I i Cifh Module-Defined | _'LI RSLogix 5000 project saved successfully. =%l
4 L4 Complete — 0 error(s)., 0 warning(s) —
Type Structured Text o
Description LI
I | v I\ Errors A SearchResults A wvaich 7 ]l <] | »
Activate the Routine: MainProgram - Chart(Structured Text) Ln 8, Col 41 fovr | v/
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enerovanie kodu — PLC Coder

i LAD/STL/FBD - [OBL -- dopravnik_simatic_PLC\SIMATIC 300(1)\CPU 317-2 PN/DP]

{3 File Edit Inset PLC Debug View Options Window Help
D@2 WS % BRR| o o |tidn|a|%é| <> O e 44 -0 F L 2|8
x| [o? s Of: 'Envi \Interface'
E]-@ Interface |Name
4 New network & TEvp e
@0 Bit logic =
#-{x] Comparator
#-{ag Converter
-1 Counter
3] DB call
&-(g] Jumps
-{z1] Integer function Fai—mizz 0
-8 Floating-point fct.
#-{z Move
-8 Program control bB10
[} Shift/Rotate =10
[@-{a) Status bits “CHART"™
#-{®) Timers EN ENO
#-{Z Word logic =100
E-{gh FB blocks "dopravnik |ssMethodT
-{F FB10 CHART _start" —|ype Vys_LPfQ0.0
-+ FB20 PLC_CODER_TIMER 0.0 Jsns - Uve ILloo 1 |
@8 FC blocks B i ve_LLmRo- 3
(g8 SFB blocks I0.1—|Snimac_LL Vys_PDf-Q0.2
-{€g SFC blocks - )
. ‘ Multiple instances I0.2 —{Snimac_PD Vys_PH-Q0.3
Libraries 10.3—Snimac_PH Vys_P_LI-Q0.4
Snimac_O_ Vys_P_SLI-Q0.5
I0.4—LH
Vys_Obrab[—Q0.6
Snimac_O_
10.5—SL Vys_P_SP1-Q0.7
Snimac_O_ Vys_Vrt—Q1.0
I0.6—1D
Vys_P_P[Q1.1
Snimac_O_
10.7-sp
7 s
Snimac_O_
I1.04P
Program eleme... |E_E Call structure ] q D s
ﬂ dopravnik simatic PLC\SIMATIC 300(1)\CPU 317-2 PN/DP\...\OBl - <offline>
Y
RIEID I 1:Emor A 2Ifo A 3: Cross-references A 4: Address info. A 5: Modify A 6: Diagnostics A 7: Comy
Press F1 to get Help. 2 ‘offline [Abs <52 [Nw 2 Insert [ 4
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Zhrnutie: Programovanie vyrobnej linky

Realny systém

— Punching machine with
conveyor belt 24V

Riadiaca logika
Simulink, Stateflow, SLDRT
Inicializacia
riadenie
detekcia chyb
3D vizualizacia
— Simulink 3D Animation
Generovanie kédu
— PLC Coder
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ncner home 11 1 1 1
II [~sens_end] (g e ———— e ——————
11 [ molorghi=1; 11 Aotor_right ) Aotor_ef ) !
1 [ motor Ll R !
1 [ 1l 1 | i 1
1 : : : after(: home && conv_home] : : :[mg or_right==1jmotor_right==0] 1 :[mo for_left==1] [motor_lef}==0] 1 :
1 I EO|
11 : 1 : Mave_lowlta"d‘ Smp_up : I : 1 : 1 :
en:motor_left=1;
11 ! conv_home=0; e - up=0; ! | 1 after(4sec) ) | ! atter(4,sec)
1 Jo punch:homesl; dL | (Failure 1) I
B 1 : : : : 1 [sn:send('auI_signal.sa!e_moue)]| 1 en:s send(lall signal,Safe. mode)]| :
| pmm
||’C°"vw°'h°'"° N [~sens_under] ' Semmmmme e’ N e ==/ )
1 [N | Puncher _up 11 \l fMomr down T
1 i 0 ~up= 1l | 1
1 o 11 | 1
1 [ 11 : 1
" o 11 : N
1 l [~sens_end] : 11 ; 11 : | : 1
1 1 ([Puncher_down Stop_down 11 5 1
1] (C_H_ stop 1y 1 [enmotor down=1; en:motor_down=0; il after(3,e0) 1
1 | motor_right=0; In 0 |l RS 1 1
1| |conv_home=1; 11 - botior] Lt ensend(!all signal,Safe_mode)|| | |
I [sens_ tom]
\\""‘-—’l N e I\ ST ’ 20
—— e Mg s 4
J
T T safe_signal ‘ fail_signal
y
i
Fail_mode
en:motor_right=0; motor_left=0; motor_up=0; motor_down=0;
[ JoX
File View Viewpoints Navigation Rendering Simul Recording Help £l
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Dakujeme za pozornost’

Otazky?
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