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1) Globalni proménna v Simulinku (Data Store)

Globalni proménna typu Data Store

Nastaveni priorit blok(

2) Uzivatelské funkce Simulinku
Simulink function
Matlab function
S-function

Stateflow
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Globalni proménna v Simulinku

Globalni proménna v Simulinku (Data Store Memory)

Globalni proménna se deklaruje a inicializuje pomoci bloku Data Store Memory

Pro praci s globalnima proménnyma slouzi bloky Data Store Read/Write

Globalni proménné mohou byt pristupné i napr. z Matlab funkce

—7
gl

Data Store
Memory

E} Block Parameters: Data Store Memary
DataStoreMemory

Define a memory region for use by the Data Store Read and Data Store
Write blocks. All Read and Write blocks that are in the current (sub)system
level or below and have the same data store name will be able to read
from or write to this block.

Main  Signal Attributes  Diagnostics  Logging

Data store name: [g1 || Rename AlL..
Corresponding Data Store Read/Write blocks: refresh
Matlfce/MATLAB Functioni

Matlfce/MATLAB Function
Matlfce/Data Store Write
Matlfce/Data Store Read

Q | Cancel || Help || Apply

1
Data Store
Write
— 0z
g1
Data Store
Read
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Globalni proménna v Simulinku

Nastaveni priorit provadéni bloku

Poradi provadéni bloku Ize ovlivnit nastavenim priority pomoci zalozky Block

Properties (vyssi

Vg

Cislo vyssi priorita)

To muze mit veliké dopady specialné pfri praci s globalnimi proménnymi

0:0

Write

g1

2

0:2

B
L
Data Store

Write

Constant2

»
>
Data Store

—o
g1

Data Store

Read

E} Block Properties: Constant2 X
General ~ Block Annotation  Callbacks
Usage

Open Block: Click on the link to open the block.
Description: Text saved with the block in the model file.
Priority: Specifies the block's order of execution relative
model.

Tag: Text that appears in the block label that Simulink g

Open Block: Constant2

Description:

Priority:

Tag:

< >

[ox ][ cancel | Hep | Apply

v

g1

0:2 =03
1 P gl
Data Store
Write
0:0 70t
gl
Data Store
Writ
Constant2 e
e
o [ ™
IData Store
Read

Open Block: Click on the link to open the block.

Description: Text saved with the block in the mc
Priority: Specifies the block's order of execution

model.

Tag: Text that appears in the block label that Sii

Open Block: Constant2

Description:

E Block Properties: Constant2 X
General  Block Annotation  Callbacks =
Usage

Priority:

[1

Tag:

< >

[ ok ] cancel || Hep | Apply

K
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Tvorba vlastnich uzivatelskych funkci v Simulinku s
podporou automatického generovani kédu:

1) Pomoci zakladnich Simulinkovskych bloku

2) Matlab function (pomoci jazyka Matlab)

3) S-function (pomoci C/C++)

4) Stateflow (pomoci grafického prostredi stavovych automatu)
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1) Pomoci zakladnich
Simulinkovskych bloku
(Funkce v Simulinku)
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Simulink function (Simulinkovska funkce)

Simulink function

*  Simulink function — umoznuje vytvorit funkci ze zakladnich bloktl v Simulinku

* Umoznuje automatické generovani kédu (C/C++,VHDL)

Télo funkce

T

y = Nasobeni(u})

caller

f)

nasobeni

Télo funkce

Soo—i>—GX

caller

®7b u Nasobeni() y

Volani funkce

> u Nasobeni() % 4@

Volani funkce

Volani funkce

Volani funkce

void funkce_Nasobeni(real T rtu_u, real T *rty_ y)

{

/* SignalConversion: '<52>/TmpSignal ConversionAtyInportl' incorporates:

Télo funkce + cain: '<s2>/6ain’

* SignalConversion: '<S52>/TmpSignal ConversionAtuOutportl'

*
*rty_y = 2.8 * rtu_u;
}

/* Model step function */
void funkce_ step(void)

{

real T rtb_FunctionCalleri;

/% FunctionCaller: '<S1>/Function Caller' incorporates:
* Inport: '<Root>/Ini'
.

funkce_Nasobeni(funkce_U.Inl, &rtb_FunctionCallerl);

/* FunctionCaller: '<S1:/Function Callerl' */
funkce_MNasobeni(rtb_FunctionCallerl, &rtb_FunctionCallerl);

/* Outport: '<Root>/Outl' */
funkce_Y.Outl = rtb_FunctionCalleri;
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2) Matlab function
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Matlab function

Matlab function (Matlabovska funkce)

Matlab function — umoznuje implementaci Matlab kédu v Simulinku

Umoznuje automatické generovani kédu (C/C++,VHDL)

L]
L]
Ao
for
MATLAB Funclion
mean
[z 2 4 5] pvals 1‘
stats
stdenr
Constant
MATLAE Function

Vstupni entry fce

Diplay

Display1

Lokalni fce

Vystupy fce Nazev fce Vstupy fce
' \

I ‘func‘.tinn [mean, stdev] = s‘tats tvalsf/

2 % #codegen

3

4 % calculates a statistical mean and a standard
5 % deviation for the wvalues in vals.

6 4 Matlab fce

= len = length (vals):;

8 - mean = avg(vals,len):

9 - atdev = sgrt(sum(((vals-avg(vals,len))."2))/1len):
10 - coder.extrinsic({'plot'}:

1 = plot{vals,'-+"}:

iz |

13 function mean = avgf{array,size)

= mean = sum{array)/size;

EVROPSRA UIE
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Matlab function (a Matlab) a typy proménnych

global

Matlab function

— globalni proménna, musi byt v Ports and Data jako Data Store Memory

a deklarovana a inicializovana pomoci bloku Data Store Memory v Simulinku

isempty()

e

Aatlfce/MATLAB Function*

'2{1;_:' D . Eﬁﬂdﬁ@es |§I‘

ﬂ&‘mmv

persistent — staticka lokalni proménna, musi byt inicializovana pomoci funkce

FLE i

NAVIGATE

Globalni proménna [

[] function y = fcn(u)

N
3= glo gl
Lokalni staticka proménna 4= ) persistent~s;
5
- . . L . , 6 — if isempty(s)
Inicializace statické proménné ——— ==0;
8 end
9
10— s=s+1;
Al b gl=gl+2;
12 — -y = utglts;
13

Data Store Memory

07
g1

jy—
Ports and Data Manager (Matlfce/MATLAB Function) — O X
Edit Add Tools
) M 5 .
@FALEGRR T
MName Scope Port Resc DataType Data u
@\I;ZI; = iptieH b General Description 7
\_gj y it 1 [ Inherit: Same as Sim! — |u ‘
() g1 Data Store Memory Inherit: Same as Sim
Scope:  [Input | port: |1 -
e —
complexity: |Inherited  ~
First index
i Type: ‘ Inherit: Same as Simulink V| | >> |
Unit (e.g., m, m/s"2, N*m): SI, English, ...
|mhent ‘
Limit range
v
Rever || Hep || apply
< >
e -
3
i :/]i T TvRaEA UL .:-w
AT LARTVE SROLET DVROFI FOND PRO FIGONALN ROTVO] 0F Vyakum a vive|
ADR30 A TSy ¢ INVESTICE DO VAS! BUDOUCNOSTE v Inovace
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Matlab function (a Matlab) a datové typy

Implicitni datovy typ pro proménné i konstanty je double

Pro analyzu datovych typt je vhodné zapnout View Report

Matlab function

(& Block Matifce/MATLAB Function

EDITOR VIEW

Lo g e
| w LD

It e =R

E | function v = datovetypy (u)
2

2= inp=intl6{u);

4 - outp=4+utinp;

5

[F= y=u;

7
Ready

‘ MATLAB Function - MATLAB Function

REPORT
B [
E ®
. MATLAB
_ NAVIGATE || eorr
MATLAB 50U “| Function® datovetypy | [+
" Eunction List 1 function y = datovetypy(u)
2
Call Tree 3 inp=int16(u);
[ [ Matifce:1 4 outp=4+u+inp;
o
Jx datovetyp : -
7
Name Type Size Class
y Output 1x1 double -
u Input 1x1 double
inp Local 1x1 int16
pr—— outp Local 1x1 int16 i
14 ALL MESSAGES (0) | VARIABLES F

EVROPSRA UIE
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Matlab function

Matlab function (a Matlab) a datové typy

Vst. proménna

Z Block: Matlfce/MATLAB Function

Bl function y datovetypy (u)
2

3= outp=4+u;

4

5= y=outp;

6

u double, soucet v doublech

/* Real-time model */
RT_MODEL_MATLAB@_T MATLAB®_M_;
RT_MODEL_MATLAB@_ T *const MATLABG M = BMATLAB@ M ;

/* Model step function */
void MATLAB®_step(void)

{
/* outport: '<Root>/y' incorporates:
* TInport: '<Roots>/u'
* MATLAB Function: '<Root>/MATLAB Function'
b
MATLAB@_Y.y = 4.@ + MATLAB® U.u;
2

/¥ Model initialize function */
void MATLAB®_initialize(void)
{

/* Registration code */

/* initialize error status */

Pouzité datové typy v Matlab function maji dopady do vygenerovaného kédu

Vst. proménna u int16, soucet v integerech
(zapnuté saturate on integer overflow)

T_MODEL_MATLAB@_T *const MATLABB_M = RMATLABO_M_;

|z Block: Matlfce/MATLAB Function2

3a
31
32 /* Model step function */
33 void MATLABe_step(void)
34 {
35 /* MATLAB Function: '<Root>/MATLAB Function2' incorporates:
36 * Inport: '<Root>/u'
£ 37 4
a =l function y datovetypy (u) 38 if (MATLABO U.u > 32763) {
2 33 /* OQutport: '<Root>/y' */
3~ | outp=intlé(4)+u; 0 MATLAB@ Y.y = MAX int16_T;
4 41 } else {
5 - y=outp; 42 /* outport: '<Root>/y' */
6 43 MATLAB@_Y.y = 4 + MATLAB®_U.u;
44 }
45
46 /* End of MATLAB Function: '<Root>/MATLAB Function2' */
a7 '}
48
49 /* Model initialize function */
R..| datovetypy Ln 5 Col 8 _::'» 56 void MATLAB@_initialize(void)

e .
.
- o ; B

VRGPS FOND FRO REGIONALN RODVE) OF Vyakum a vive]
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Matlab function

Matlab function (a Matlab) a pevna datova ¢arka

*  Formaty vypoctu (souctl, nasobeni apod.) se nastavuji implicitné fixed point

aritmetikou

Binary point scallng format f|(1 16 8)

w ‘ MATLAB Function - MATLAB Function3
'iE' = = W”"‘F““ |
ompare ¥ 0 GoTow  Comme
[ function [y1l,v2,y3] = datovetypy( - il
HAVIGATE E0iT Proménné ve
%u ve formatu 1,16,6 MATLAB SOU Function: datovetypy Q .
y1=f£i (£i(pi,1,16,8)+u,1,16,8); Function List 1 function [y1,y2,y3] = datovetypy(u) vygenerovanem
2 ,
2—£1 (pi, 1,16, 8) +us Call Tree 3 %u ve formatu 1,16,8 kOdu pro TI C2000
¥ DLt ORS E [@] Matifce:18 | 4 y1=fi(fi(pi,1,16,8)+u,1,16,8);
5
y3=pisu; Jr datoVew® ¢ g-fi(pi,1,16,8)4u;
7
ol variaeLe typedef struct {
oy vz int16_T y1;
Binary point scaling format fi(1,17,8) 18] sie 1x1 int32_T y2;
Class embedded.fi int32 T y3;
Camplex o } ExtY_MATLAB® T;
NN 1 UMERICTYRE
Name DataTypeMode "Fixed-point: binary point scaling'
Signedness 'Signed' L
Y11 \Wordl ength 17 |
y2 | FractionLength 8 i
1 b - -
Ready 14 o =

VRGPS FOND FRO REGIONALN RODVE) OF Vyakum a vive]
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Matlab function

Matlab function (a Matlab) a pevna datova ¢arka — nastaveni fixp. aritmetiky

Ports and Data Manager (Matifce/MATLA

Function3) = O pud

MATLAB Function3 A
Output g
A Update method: |Inherited  ~ | Sample Time:
Data Store S
Output Support variable-size arrays
Input Saturate on integer overflow
Input Allow direct feedthrough
Treat these inherited Simulink signal types as fi objects ‘erd«pnint Nl
4\ Insert fimath Constructor ) x gL Function fimath
_— (@ same as MATLAB () specify Other
Rounding method: ‘Nealest =
Overflow action: Saturate | %TZ%E?\';C.?.:QP‘;T:@- NeRresy
"ProductMode’, FullPrecision’,...
Product mode: 5 ‘SumMode’, FullPrecision’) o
]
Sum mode: < >
Revert Hel Apply
[ ok ]| canca || Hew == o

1 Fl function [y1,y2]
1
3 % ul=fi(3.25,1,16,8):
4 % u2=fi(5.24,1,16,5);
fs % u3=£fi(5.24,1,16,5);
6
i e yl=ul*u2;
8
9 - =fi (ul*u3,1,16,5);
|20
Sl
112
las

Binary point scaling forma

VULU FIR1LADY_ 3 LEp|vULY )

{

int32_T tmp;

/* Outport: '<Root>/y1' incorporates:
* Inport: '<Root>/ul’
* Inport: '<Root>/u2’
* MATLAB Function: '<Root>/MATLAB Function3'
*

MATLAB@_Y.yl = (int32_T)MATLABB_U.ul * MATLAB® U.u2;

/* MATLAB Function: ‘<Root>/MATLAB Function3' incorporates:

* Inport: '<Root>/ul’
* Inport: '<Root>/u3'
*7.

tmp = (int32_T)MATLABO_U.ul * MATLABO U.u3;
tmp = (((uintl6_T)tmp & 1824U) != 6U) + (tmp >> 11U);
if (tmp > 32767L) {

tmp = 32767L;
} else {

if (tmp < -32768L) {

tmp = -32768L;
b

1,32,16)

Binary point scaling format fi(1,16,5)

.
Ports and Data A

er (Matifce/MATLAB Function4) o (m] X

+8
MATLAB Function: MATLAB Functiond
Name; MATLAB Functiond

Update method: |Inherited  +| Sample Time:

Support variable-size arrays
Saturate on integer overflow
[] Allow direct feedthrough

4\ Insert fimath Constructor -

Rounding method: \ Nearest

Overflow action: ‘Wlap

<

<

[Treat these inherited Simulink signal types as fi objects |Fixed-point -
[MATLAB Function fimath

(O same as MATLAB (@) Specify Other

Product mode:

<

|KeepLSB |

Product word length: |16

fimath( RoundingMethod, "Nearest'
‘0 "Wrap', ...

“Froductiode’, 'Keepl &'

Sum mode: ‘Keepljl! M
Sum word length: ‘16

(Cast before sum

[ ok || cancet || hHep

Length', 1, ...
‘SumMode’, 'KeepLSB),
‘SumWordLength, 16,
‘CastBeforeSum’, true); v

Revert

Apply

| Block: Matifce/MATLAB Function4 void MATLABO_step(void)
{
intl6_T tmp;
/% outport: '<Root>/y1' incorporates:
* Inport: '<Root>/ul’
* Inport: '<Root>/u2’
* MATLAB Function: '<Root>/MATLAB Functiond'
1] Effunction [y1l,y2] = datovetypy(ul,u2,u3) */
2 ‘ MATLAB@_Y.yl = MATLAB@_U.ul * MATLAB®_U.u2;
3 % ul=fi(3.25,1,16,8);
4 ‘ fu2=F1(5.24,1,16;5); /* MATLAB Function: '<Root>/MATLAB Function4d' incorporates:
5 & u3=fi(5.24,1,16,5); * Inport: '<Root>/ul’
6 * Inport: '<Root>/u3’
F = yl=ul*u2; Y
g tmp = MATLAB@_U.ul * MATLAB®_U.u3;
9 — Lyggfi(ul*u3,1,16,5);
10 /* outport: '<Root>/y2' incorporates:
11 * MATLAB Function: '<Root>/MATLAB Function4'
*r
i3
S P MATLABO_Y.y2 = ((tmp & 1024U) != @U) + (tmp >> 11U);
}
Lo ral 4

Binary point scaling form

i(1,16,16)

Binary point scaling format fi(1,16,5)

EVROPSRA UIE
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3) S-function
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S-function (Systémova-funkce)

S-funkce je zpusob jak vytvofit blok v Simulinku pomoci Matlabu, C, C++, nebo Fortranu

Varianty S-funkci:

Level-2 Matlab S-function (blok slouzi k manualnimu importu napsané S-funkce )

C MEX S-Function (slouzi k importu mex S-funkce vytvofené v Matlabu z vlastniho C)

The S-Function Builder (GUI pro jednoduchou tvorbu S-funkce z vlastniho C)

The Legacy Code Tool (tool se sadou pfikazt na jednoduchou tvorbu S-fce v Matlabu)
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Zakladni prabéh S-funkce (a C-funkce)

R Simulation Loop Prabéh vypoctu S-funkce odpovida
nitahize Mode ra s o v .
— : zakladnimu prubéhu simulace
}I Called if this S-function has i i
T T T T T T T T T T T T T T T T T integration 1« continuous sample time. Simulinku.
. ) At the first step, minor time
:_Td_lf)‘ir_ifa_t_i\'_’e_s_i : step is skipped.
| ndloutputs | I o _
e Jednotlivé funkce v jazyce C
[ttt T popisujici danou S-funkci
] R il Called if this S-function
= T ) _%e_r:i-(_:r?s_sing detection |«——— detects zero crossings.
" : J'Lj : g i mdmutputs—: - At the first step, minor time
] ig! e i step is skipped.
|2 | nizeroCrossings | | Typicka S-funkce ma stovky radek
= 1S T 1 Called wh f P . ’ P v s
gligy T ) it C kodu proto je vyhodné vyuzivat
1 2 —b: mdlProcessParameters 1 v . .
LBl i ndiProcessfarame e napf. S-function builder
I e " esle ik sty ) Called if S-function contains
—————————p1 mdlGetTimeOfNextVarHit |4—— ) )
g. I__________________________________ __'_ a variable sample time.
o ———— 3! ndtnitiatizeconditions |
E | __ = Called if the S-function
.‘% , --“1 iEouts resides in an enabled oo .
= [ subsystem configured fo S-funkce umozriuje pracovat s
| : _ i e :
| matiposte S diskrétnimi i spojitymi stavy a i
S | natTerninate | detekci zero-crossing pro spojité
PP —p| mdlCleanupRuntimeResources Stavy
change v

End simulation

- A
% ;

LVEOFSRT FOND PRO REGINARN RODNG OF Vizkum a vivel
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S-Function Builder

S-Function Builder — prostredi, vstupy, vystupy

S-Function umoziuje praci s realnymi, komplexnimi proménnymi, skalary,
vektory, maticemi, a veSkerymi datovymi typy (int, double, fixed point atd.)

Nazev S-funkce

Nastaveni vstupu, v
a datovych typu

[%] S-Function Builder: Matlfce/S-Function Builder1

= X
rParameters
S-function name: prednaska4 Build
Language: Inherit from model settings 5
[S—fundion parameters
|
rPort/Parameter Initialization Data Properties Libraries Start Outputs Derivatives Update Terminate Build Info
= rDescription
9 Vstup Use the Add and Delete buttons to add/remove ports and parameters to the S-function. Use the table below
% Output Ports | |44 configure the data type, dimensions and complexity of each S-function port and to configure the data
Oy type and complexity of each parameter.
@ Vystup g
- Parameters Array layout -CDIumn—ma_Jor Mt
rPort and Parameter properties
= Input ports Qutput ports Parameters Data type attributes
> t o S Port Data type Word le.. Sign.. Fraction length  Slope Bias
ystupu o i yatap Fixed-point binarv point... ~ [1¢ | k o125 o
= our 1: vo double ~ 8 3 0.125 (i
¥ t 2: Vystup double >
Close Help

Jn

EVROPSRA UIE
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S-Function Builder

Vygenerované soubory:

*  sfun.c (zdrojovy C kéd S-fce, obsahuje
volani wrappovaci/obalove funkce)

* sfun_wrapper.c (tzv. obalova funkce,
obsahuje veskery C kéd napsany v S-
function builderu)

e sfun.tlc (slouzi ke spravnému
vygenerovani kodu S-funkce a jeho
zarazeni v ramci vygenerovaného kodu)

Zkomplilovana S-funkce:

*  sfun.mexw64 (zkompilovana a
spustitelna S-funkce pomoci 64 bitového
compileru pro Windows)

S-Function Builder

@ S-Function Builder: untitled1/S-Function Builder = a

X
Parameters
S-function name: Build
Language: Inherit from model settings v
’—S—fum:lion parameters |

2.3
Pnn/Earmeter Initialization Data Properties Libraries Start Outputs Derivatives Update Terminate Build Info
= (4] Input Ports —
O w0 r Description

L o= The 5-Function Builder block creates a wrapper C-MEX 5-function from your supplied C code with multiple
= |j Output Ports ; Z : %
: Py ¥ input ports, output ports, and a varizhle number of scalar, vector, or matrix parameters, The input and

-4 Parameters

output ports can propagate Simulink built-in data types, fixed-point datatypes, complex, 1-D, and 2-D
signals. This block also supports discrete and continuous states of type real. You can optionally have
the block generate a TLC file to be used with Simulink Coder for code generation,

r S-function settings

MNumber of discrete states: 0 Sample mode: Inherited ~
Discrete states |C: 0
Number of continuous states: 0 Number of PWorks: 0
Continuous states IC: 0
Cancel Help

LVEOF I FOND RO REGIONALN ROTVO) OF Vyakum a vive]
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S-Function Builder

S-Function Builder — prace se Simulinkovskymi datovymi typy

Zakladni kéd se piSe do Outputs. Z néj je poté vytvofena wrappovaci funkce
(obalova funkce mezi prostfedim S-funkce a vlastnim uZivatelskym koédem).

-Part/Parameter

@ Vstup
Q@ Vstup2
y0

: @ Vystup
“-§ Parameters

Initialization Data Properties Libraries Start Outputs Derivatives Update Terminate Build Infc

Description

Use the Add and Delete buttons to add/remove ports and parameters to the S-function. Use the tabl
to configure the data type, dimensions and com plexity of each S-function port and to configure the «
type and complexity of each parameter.

Array layout

Port and Parameter properties

|Column-major

Input ports Output ports Parameters Data type attributes

% Portname Dimensions Rows Columns Complexity Bus Bus Name
5 [v0 [iD vl | [real | off ~]
= |vystup [1-D ~ L | | comolex | off v
+
e e e e
Input ports Qutput ports Parameters Data type attributes
b Port Data type Word le.. Sign.. Fraction len.. Slope Bias
el IR Fixed-point: binarv p... ~ |1& i 0.125 o
“ |In_2: Vstup2 |double w8 9 0.125 0
¥ puri: w0 double ~ I8 3 0.125 o
fut_2: Wystup |double ~ 8 3 0.125 0

Port/Parameter
=% Input Ports
-9 Vstup

4 Vstup2

] Vystup
4 Parameters

Initialization Data Properties Libraries Start OQutputs Derivatives Update Terminate Build Info
Code description

Enter vour C-code or call your algorithm. If available, discrete and continuous states should be referenced
as ¥D{0]..xD[n], xC[0]..xC[n] respectively. Input ports, cutput ports and param eters should be referenced
using symbols specified in Data Properties. These references appear directly in the generated S-function.

Vystup[0] .re=sqgrtf (Vstup2[0].re*Vstup2[0].re+Vstup2[0].im*Vstup2[0].im);
Vystup[0] .im=0.1;

y0[0]=(double)Vstup[0];
y0[1]=(double)Vstup[01/(256.0);

Inputs are needed in the output function(direct feedthrough)

dou blq >
# Vstup yo s

prednaska4

double (€)

[N

1Vstup2 Vystup

5.657 + 0.1i

K

oo

EVROPSRA UIE -
LVEOF I FOND RO REGIONALN ROTVO) OF Vyakum a vive]
INVESTICE DOVAS BUDOUCNOSTE Inovace
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S-Function Builder — vygenerovany kéd z S-funkce

Vygenerovany kéd obsahuje volani obalové funkce a v

samostatném modulu obalovou funkci

Lode Replacements Keport £y /7T mMoueL siep yunciion T/
3¢ void Subsystem_step(void)
Coder Assumptions 31 {
32 /* S5-Function (prednaskad): '<51>/S-Function Builderl' incorporc
Generated Code 33 * Inport: '<Root>/Ini'
34 * Inport: '<Root>/In2'
[-1 Main file 35 *  Qutport: '<Root>/Outl’
ert main.c 36 * oOutport: '<Root>/out2'
37 *
[-1 Model files 38  prednaskad_Outputs_wrapper(&Subsystem_U.Inl, &Subsystem_U.In2,
%‘J’M 39 &Subsystem_Y.outl[@], &Subsystem_Y.Out2);
Subsystem.h a1
Subsystem private.h 42 /* Model initialize function */
43 wvoid Subsystem_initialize(veid)
Subsystem_types.h 2 {
41 Utility files (1) e TRy
-1 Interface files 47 /* initialize error status */

prednaskad_wrapper.c Function: prednaska4_Outputs_wrapper

Code Interface Report
Traceability Report

Static Code Metrics Report
Code Replacements Report
Coder Assumptions

S-Function Builder

Generated Code

(-1 Main file
ert_main.c

(-1 Model files
Subsystem.c
Subsystem.h
Subsystem_private.h
Subsystem_types.h

L1 Utility files (1)

(-1 Interface files

prednaskad_wrapper.c

3.5 o186 En8 > (S1) 832
—
oyt IS LT e |
e . prednaska4 R
‘ 4+4i peouble (ol Vstup2 Vystup .
7
void prednaskad oOutputs wrapper(const int16 T *Vstup,
34 const creal T *Vstup2,
3 real T *ye,
36 creal T *Vystup)
37 {
38 /* Z¥X-SFUNWIZ wrapper Outputs_Changes_BEGIN --- EDIT HERE TO _END */
39 /* This sample sets the output equal to the input
40 yefe] = uefe];
41  For complex signals use: yo[e].re = uefe].re;
42 yefe].im = uefe].im;
43 yi[e].re = ulf[e].re;
44 yife].im = uife].im;
a5 %/

47 Vystup[®].re=sqrtf(Vstup2[@].re*Vstup2[@].re+Vstup2[8].im*Vstup2[8].im);
48 Vystup[0].im=0.1;

58 ye[@]=(double)Vstup[8];

yo[1]=(double)Vstup[0]/(256.08);

/* BEE-SFUNWIZ_wrapper_Outputs_Changes_END --- EDIT HERE TO _BEGIN */
}

Function: prednaska4_Outputs_wrapper

o :

LVEOF I FOND RO REGIONALN ROTVO) OF Vyakum a vive]
INVESTICE DOVAS! BUDOUCNDSTE o
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S-Function Builder pouziti Derivatives

S-funkce Derivatives umoznuje popsat v S-function builderu diferencialni rovnici a nechat solver
Simulinku ji vyresit (s proménnym variable i diskrétnim krokem). MUze obsahovat detekci zero-

S-Function Builder

crossing pro spojité stavy. Podobné zalozka update se da pouzit pro diferen¢ni rovnici.

Port/Parameter
=l Input Ports
@ Vstup
=l Qutput Ports
@ y0
@ Vystup
& Parameters

Port/Parameter
=l Input Ports
@ Vstup
Output Ports
@y

@ Vystup
4§ Parameters

Initialization Data Properties Libraries Start Outputs Derivatives Update Terminate Build Info

Description
The S-Function Builder block creates a wrapper C-MEX S-function from your supplied C code with m|
input ports, cutput ports, and a variable number of scalar, vector, or matrix param eters. The input an|
output ports can propagate Simulink built-in data types, fixed-point datatypes, complex, 1-D, and 2
signals. This bleck also supports discrete and continucus states of type real. You can opticnally have
the block generate a TLC file to be used with Simulink Coder for code generation.

S-function settings

Num ber of discrete states: 0 Sample mode: Inherited 3
Discrete states IC: 0
Number of continuous states: |2 Number of PWorks: d

Continucus states I1C: 0.0,1.0

Initialization Data Properties Libraries Start Outputs Derivatives Update Terminate Build Info
Code description

This section is optional and used to calculate the derivatives. Itis called only if the S-function has one
more continuous states. The states and derivatives of the S-function are of type double and must be |
as ¥C[0]..xC[n] and cb0]...ck<[n] respectively. Input ports, output ports and param eters should be refel
using symbols specified in Data Properties. These references appear directly in the generated S-funct

ldx[01=Vstup[0];

|if (xC[0]1>0)
y0[0]=xC[0]-10.0;

lelse
y0[0]=xC[0]+10.0;

ldx[11=1.0;

|vystup[0]=xC[1];

Cancel Help

4. Scopel —

File Tools View Simulation Help

- SOP® - a- B |FA-

Velikost kroku solveru s proménnym
krokem (vstupem cosinus 1 Hz)

0F Vyakum a vive|
pet Inovaa
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S-Function Builder import soubort

Cesty k soubortm projektu (.c a .h) se nastavuji v poloZce Libraries.

S-Function Builder

[*al S-Function Builder. Matlfce/Subsystem/S-Function Buildert — O x
rParameters
S-function name: prednaska_4 Build
Language: Inherit from model settings s
S-function parameters
MName Data type Value
=
[ | Initialization Data Properties Librari a utputs Derivatives ate Terminate Build Info
Port/Parameter— |pitjalization Data Properties Libraries Start Outputs Derivatives Update T te Build Inf
=R > : = > - : =
D IO Enter any library/object or source files used by the S-function. Then, specify any necessary include files
i Vstup or enter the external function declarations. These functions can be called in the Cutputs, Derivatives and
: @ Vstup2 Update methods.
"J'E‘ Output Ports rLibrary/Object/Source files (one per line) rinclude files and external function declarations
- yo D: % SVN\Konference \KUBAR\MRP2\Cviceni\Vynasok.c Includes:
OV}‘S’EUD D:\SVN\Konference\KUBA\MRP2\Cviceni\Secti.c #include <math.h>
0 Parameters #include "D:\SVN\Konference\KUBA\MRP2\Cviceni\Vynasob.
#include "D:\SVN\Konference\EKUBA\MRP2\Cviceni\Secti.h"
< >
External function declarations:
/* extern double func(double a); */
Cancel Help
; K CVRGFT FOND PRO REGIOMALM ROTVG) OF Vyzkum & vive]
INVESTICE DO VA% BUDOUCNOSTE pro Inovace
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S-Function Builder

S-Function Builder import souboru, volani funkci a podminény preklad

Vynasob.h* Vynasob.c* L} Sectic ® X
%, Ostatn( soubory - (Globalnf rozsah)

"d:\SVN\Konference\KUBA\MRP2\Cviceni\Secti.h"

sect(

return

Vynasob.h* Vynasob.c* Sectih # X Sectic
44| Ostatni soubory > (GlobalIni rozsah)

sect(dc

“Port/Parameter—— itjalization Data Properties Libraries Start Outputs Derivatives Update Terminate Build Info
. i Input Ports Code description
© Vstup Enter your C-code or call your algerithm. If available, discrete and continuous states should be referenced
@ Vstup2 as xD[0]..xDn], xC[0]..xC[n] respectively. Input ports, cutput ports and param eters should be referenced

[l Output Ports using symbols specified in Data Properties. These references appear directly in the generated S-function.

@y = ==
-§ Vystup ;
- Parameters

%/
int i=2;
double x;

vynas (Vstup, &1, y0) ;

x=sect (Vstup2[0] .re,Vstup2[0].im);

Vystu

Vynasob.h* Vynasob.ct ® X Sectih
%) Ostatni soubory \ (Globalnf rozsah)

- MATLAB_MEX_FILE

schvalne chyba
Toto nebude soucast S - funkce

funkce2(int x, int y)

return x - y;
Vynasob.h* ® X Vyn Feg Sectih Secti.c
*1. Ostatni soubory - (Glabalni re
vynas(int
MATLAB_MEX_FILE

schvalne chyba
Toto nebude soucast S-funkce

NE
NAT IIEI“WM#
et
INVESTICE DO VAl
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4) Stateflow

.

3
i :/} i I— vRorEA UL o —ms
A ERATD 4R Y DVROFI FOND PRO FIGONALN ROTVO] 0F Vyakum a vive|
X i ¥ INVISTICE DO VAS! BUDDUCNOSTE proinovace
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Stateflow
* Stateflow je grafické programovaci prostredi pro modelovani stavovych
automatu

* Umoznuje automatické generovani kédu

* Bude mu vénovana samostatna prednaska

Prostredi Stateflow

Chart Lo A . .
R e | sEmeEe Tl Stateflow Chart v Simulinku
Q TYPE NAME VALUE PORT

&

- L

o !\J N ] (]

“ o ®

o Sine Wave Scope

(@] Chart

i}

(3]

Py

® @

Stavovy automat ve Stateflow

[speed>10]

[speed>30] [speed>50]
2 c 2 e

4 1 3
[speed<25] [speed<40]

1
[speed<5]

VRGPS FOND FRO REGIONALN RODVE) OF Vyakum a vive]
pro inovace

INVESTICE DOVAS! BUDOUCNDSTE
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