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Simulink RIS AR-EEHENX C/C++ {LHEEEH AR E Y Simulink

I 1% C (IS AT E R Simulink B
FF C caller kX3 C RIBEERVIER

“Searth k_4| % x . S S

R — ALl Code moore __ &2 Simulink Library Browser - O X
a > Settings ) .
* x O K prm— @ o fen BT e @
Model Data Model Schedule L Specify the file name and output folder for the Simulink library: The Simulink library and ather artifacts will be generated Rectangle Blockset
Editor Explorer Editor n the output folder.
] o Simulink library file name: |_MyRectangleLib Phased Array System Toolbox A
REPOSITORIES - About the selected cption .
Output folder Spwd$ [Browsa Powertrain Blockset 31
1] I - [T o e o r
tjj Hml Eg; M W] Add generated library to Simulink Library Browser. ;:‘LT | 10 add generated lorary o Simulink Library Radar Toolbox
Base Model Data Link to Data Referenced | Simulink library browssr name: [ Rectangle Blockset Rectangle Blockset ) r area out intersect b rectangle out [y
o . . | . . ou
Workspace Workspace C Dictionary Variables | Reinforcement Learning .
DESIGN 5= Report Generator : N2
* &; * '-L ) | RF Blockset
e " dD . . v @t | RF Blockset Models for Analog [
rope odel Data chedule arian | : v area intersect rectangle
Inspector Editor Explorer Editor Manager | Robotics System Toolbox
< >
Ei E Ee) & | Back Next
Bus Lookup Simulation Data Object L - -
Editor Table Editor ~ Custom Code Wizard N
1™ .
DEPENDENCIES a3 *H x |$ P;I'_' @E rectangle.h |+ | //C/C++

typedef struct {

= (] ) code library
Dependency Referenced Model Library Link double x;
Analyzer Files Interface Manager
REVIEW -

(1)

8 = 8 IR MATLAB APIs BIEWIEE

typedef struct {
double w; // width

1]
RERESIEH T FRFORSES =

Manager Notes Design Report
double h; // height
9 Position lower_left; // lower left coordinates
10 } Rectangle;
11

12 // Create a rectangle
13 extern Rectangle rectangle (double width, double height,
14 double x, double y):
15
https://www.mathworks.com/help/simulink/code-importer.htmi 16 // Compate intersection of two rectangles
17 extern Rectangle intersect(Rectangle rl, Rectangle r2);
18
19 // Compute area of a rectangle
20 extern double area{Rectangle r); 6
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T3/ » Users » michaelyang » Documents » MATLAB » Examples » R2024a » simulink » ImportCustomCodeByUsingTheCodelmporterWizardExample »

MATLAB R2024a

»

BLIHLICR (C]

%-- 2024/3/14 14:04 --%
slLibraryBrowser

%-— 2024/4/2 14:58 —%
cle

clear

battery

BatteryBuilder
batteryBuilder

%-- 2024/4/2 16:42 --%
startup_RobotDiffDemo
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COVERAGE

SIMULATION DEBUG MODELING FORMAT

= Visual Studio code with - N _
T X1 Pause Time| (sec) . Stop Time _IZI1
— MINGW - gdb (WlndOWS) Peﬁﬁnce Dlagr%tucs Inform;tuon Sun%pe 100Ls || S Add Breakpoint |v__ JL:_:n || Normal -

Advisor - ” Overlays - - — @ Add Breakpoint

- G CC - gd b (LI n ux) PERFORMANCE ANAGNOSTICS | ™ Add conditional breakpoint to selected element

LowPassFilterCpp

b Clang - LLDB(MaC) ® |[Pal LowPassFilterCpp & Set Breakpoints in Custom Code
e

Open external debugger to set breakpoints in custom of
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4\ R2023b L:\Bslcc base : 2282625 (2023_05_23) [PID = 17376

HOME PLOTS APPS R =0 QISearc>w Documentation »
=3 [z Cy = ~— JL /| L& Variabley > L& Analyze Code i () Preferences (3 % Community
2 [® o O3 Geres oo WY S L3l ) ta B e B Q =
New New New Open [zl compare Import Clean L? Eaieilaiiopace Favorites {95 Runiandibine Simulink ~ Layout Sethath Add-Ons Help — feguisst Sppois
Script Live Script ¥ v Data Data [Z Clear Workspace ¥ v 4# Clear Commands v v ““ Parallel ¥ 5t v Bl Learn MATLAB

FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES a
<L EHaA » C > Filter i
Current Folder ® | Command Window ® | Workspace ®
Name ~ f’i >> Name Value
& LowPassFilterCpp.six
1 LowPassFilterh %

& LowPassFilter.cpp

LowPassFilter.h (C/C++ Header)

No details available
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’i mS5funCCaller * - Simulink prerelease use

[=1=]
HA

4\ Custom Code Debugger

o s E&t View Gt
fo-0|

Project
i IC

© Process: [21916] MATLAR e e

Buld Debug  Test Anslyze Toos  Extensions W

Continue = | 8|

lifecysle Eyants ~ Thread:

’ Search Blocks

Debuggable Blocks

¥ Custom Code (model)

sfbexample

¥ S-Function Blocks

sfbexample/Subsystem/sfb_subsyste...

sfbexample/sfb_addone

sfbexample/sfb_addtwo

Selected Blocks

sfbexample/Subsystem/sfb_subsystem

sfbexample/sfb_addone

( Cancel | | Open

| sibsubsystem wrapperc © % I
Bl MisceRaneous files
1 Sendif

/* KX-SFUNNIZ_wrapper_includes_Changes_SEGIN --
o caath.h>
-SFUNNIZ_wrapper_includes_Changes_END --- EDIT HERE TO _BEGI!
,_width 1
e y_uidth 1

- EDIT HERE 7O _EN

* Create external references here.

J
ANX-SFUNNIZ_wrepper_externs_Chenges BEGIN --- EDIT HERE TO _END */
/* extern double func(double a); */

/* %XX-SFUNNIZ_wrapper_externs_Changes_END ---

EDIT WERE TO _BEGIN */

* Gutput function

void sfbsubsysten_Outputs_urapper(const real T *us,
% = resl T *y2)
/* RNX-SFUNNIZ_weapper._Outputs_Changes_BEGIN --- EDIT HERE TO _END */
=/* This sasple sets the output equal to the input
yo[e] = we[e];
For complex signals use: y@[0].ce = ud[@].re;
ya[e].im = u@[8).im;
vi[e].re = ul[e].re;
y1{0].in = ui[6).im;
/4
ye[e] = -2*ua[a);
&7 /* %XX-SFUNNIZ_wrapper_Outputs_Changes_END -

- EDIT HERE TO _BEGIN */

< JE
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SIMULATION MODELING FORMAT
{ @ ﬁ *1 Trace Signal = Pause Time| (sec) g!; Stop Time
- . . Comment Out b 9.. Add Breakpoint | vl [N:urmal
Performance | Diagnostics Information Lndat,
Advisor « o Overlays v | Port Values |03 @ v o Add Breakpoint
PERFORMANCE DIAGNDSTICS TOOLS =3 Add conditional breakpoint to selected element
‘g misfunCCaller
Set Breakpoints in Custom Code
SfunCCall
% @ metn = Open external debugger to set breakpoints in custom code
E
=
O Zero Crossing
Pause when zero crossing detected
-ﬁ[u-‘ »u0 sfb1 y0
h O NaM or Inf Value
Sine Wave Pause when simulation encounters nonfinite value
sfb1
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00
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Events

= Show Events {0 of 0}

Memory Usage

B Take snsshot

@ Enable heap prafiling (affects performance)
U Usage

® Record CPU Profile
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What to consider
®video
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ZREAD|
® pyimg
= pyimg
o liveda
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8. _runr

slprj

=~ __pyci
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relative to the output folder.

Files to import \detectHuman.py =)
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Back
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FMU &A FMU & FMU &

v1.0,v2.0 Tool-coupling Standalone

BEZ BER: B Phase IV
FMU 1.0, 2.0 A FMU 2.0 Bt FMU 2.0 $:it: FMU 3.0 A
- . ) ) ) ) (model exchange, co-simulation)
FMU &R (Co- Tool-coupling Co-Simulation Standalone Co-Simulation ( FMU 3.0 S
: : ==,k I/ 47388 .
SImUIéggﬂaingde;deel LK) ( EHAKKHERS | co-simulation)
FMU 2.0 &

LK AERT | co-simulation)
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— M Simulink & & Tool-coupling FMU

TR - BILESE |20 ~
g>o™ - @ . ool 4 @ P %)
LB maEa B2 ") pm w5 se ]
v E&E -  REAWR - - rwaa =
z b4 3 b33 irii 4 TRER T B
o = -
) vdp ® | Iff ®
{ ® [ajvdp x Eha [}
| 5 Van der Pol Equation
[+ X -p(1d) X +x=0
= =
= . [
= ] g
=) ~ x2 x
= 9
& D
-}
» Copyright 20042022 Tho MaiWorks, Inc:
B 100% VariableStepAuto
e
BLHEICR ®
%-- 2024/3/14 14:04 -—%
slLibraryBrowser
el %-— 2024/4/2 14:58 —-%
cle
clear
- battery
- BatteryBuilder
REXHNETYEER batteryBuilder

%-- 2024/4/2 16:42 --%
startup_RobotDiffDemo
clec

clear
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MATLAB EXPO

Demo’&~ — M Simulink &4 Standalone FM

4 MATLAB R2023b - prerelease use

E}L IZEJ 1 | [ Find Files l% o/ g Variable t-;*; L& Analyze Code @ E {0y Preferences (% @ % Community

Save Workspace Run and Time Set Path =} Request Support
Mew New New Open [i=] Compare Import  Clean E‘ P Favorites &> Simulink  Layout E Add-Ons  Help — 4 e

Script Live Script + -~ Data Data [ Clear Workspace v - [ Clear Commands « ~ [l Parallel = ~  [E] Learn MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES =

<f 5~ 5 @l ¥ 7 » home » taocheng » Documents » MATLAB » Examples » R2023b » simulinkcompiler » ExportSimulinkModelToStandaloneFMUExample » ~| o

d Command Window @ | Workspace @ Te:p
Name < Jx == Name - ‘V
slpry
#) ExportsimulinkModelToStandaloneFMUExarnple.m
frmudemo_export_dialog.png
% frudemo_export_fuelsys_controller sk
& fmudemo_export_fuelsys_contraller.shc
[ frmudemec_export_fuelsys_controller_data.mat
[ frnudemo_export_fuelsys_plant fmu
% frnudemo_export_fuelsys_plant sbx
& frmudemo_export_fuelsys_plant.shc
T frmudemo_export_fuelsys_top.sldd

& fmudemo_export_fue
[H out.mat
) sld_FuelModes.m

fmudemo_export_fuelsys top.shx (Simulink Model) v

Model version; | Preview:
8.4

Saved in Simulink version:
R2023b Prerelease

Last modified by:

The Mathworks Inc.

This is a model of a fuel control system where
Stateflow(R) is used to handle the fault L
af the tern 4
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FMI 3.0 £ #: FMU S \1&E3R

- FMI3.0 (2022F58 %% )

https://fmi-standard.org/docs/3.0-dev/

- Simulink M\ R2023b F4 ¥ FMI 3.0

[*al Block Parameters: FMU

fmi3_add_mult_arrayOfBus_1 [Co-Simulation, v3.0]

FMU Block
(FMU does not have a description.)

v phadbiodellottmipldam- miVersion="3.0" gene|
d5398e50-e135-2a2a-5p06-chabeebcf7d5}" mo
<CoSimulation canBejnstantiatedOnlyOncePe
modelIdentifier="fmiZ Parameters Simulation Input

<DefaultExperiment startTime="0" stepSize . .
Lo.simulation seftings

» <Annotations>
v Enable event mode

</Annotations>
v<ModelVariables>
v<Intlé causality="input" description="1I
valueReference="9" variability="discret
<Dimension start="2"/>
<Dimension start="3"/>
<Dimension start="4"/>

Debugging

Open FMU Working Directory...

Output

Communication step size (-1 for inherited):

</Int16> Enable FMU debug logging Redirect debug logs to:

v<UInt32 causality="input" description="
variability="discrete">
<Dimension start="3"/>

<Dimension start="4"/> v v v v

</UInt32>

v<Float64 causality="input" description=

valueReference="0" variability="continu
<Dimension start="2"/>

OK Cancel

Help

<Dimension start="3"/>
<Dimension start="4"/>
</Float64>

FMU Co-simulation with event mode eliminates one-step delay

vew Druwser - muEILESLp UL A -
| modelDescriptionsml | + | @ m B
El =
| Feedthrough [Model Exchange. v3.0] ® | & | #h | Location:[2_ahtaocheng Uisipry fmu/g3s7radsl feccabodfF Description.
@ FMU Block lhis XML file does not appear to have any style information associated with it. The document tree is shown below.
(FMU does not have a description.) T
H [ kfmiModelDescription fmiversion="3.8" modelName="Feedthrough" generationTool="Reference FMUs
3 |(4151180)" instantiationToken="{8c4e8lof-3df3-4a00-8276-176fa3cofo0d} >
= = $ | <HodelExchange modelldentifier="Feedthrough" canGetAndSetFMUState="true"
Parameters | simulation | Input | Output 3 canserializefMUState="true"/>
< | <Cosimulation modelIdentifier="Feedthrough" canGetAndsetFMuState="true"
Filter by name or description 3 | canSerializeFMUState="true" canHandleVariableCommunicationStepSize="true"
> | providesInternediateUpdate="true" canReturnEarlyAfterInternediateUpdate="true"
P netes Value | Unit | Description g | fixedInternalstepsize="0.1" hasEventMode="true"/>
1 T S | |v<logcategories>
o | Bl Float6s fixed_parameter o <Category name="logEvents" description="Log events"/>
[’ Float6a_tunable_parameter 0 <Category name="logStatusError" description="Log error messages"/>
= = </LogCategories>
> <DefaultExperiment startTime="0" stopTime="2"/>

v<todelvariables>

<Float6d name="time* valueReference="0" causality="independent” variability="continuous"/>
El <Float32 name="Float32_continuous_input” valueReference="1" causality="input" start="0"/
<Float32 name="Float32_continuous_output" valueReferen
<Float32 name="Float32_discrete_input® valueReference="3" causality="input’ start='0%/=
<Float32 name="Float32_discrete_output® valueReference="4" causality="output®/>
<Floated name="Floated_fixed parameter” valueReference="s" causality="parameter®
variability="fixed" start="%/s
<Float6d name="Float64_tunable_parameter” valueReference="6" causality="parameter"
variability="tunable" start="e"/>
<Float64 name="Float64_continuous_input” valueReference="7" causality="input" start="0"/s

oK Cancel Help <Floated name="Float64_continuous output” valueReference="8" causality="output"
initial="calculated"/>"
<Float64 name="Float64_discrete_input" valueReference="9" causality="input®
e variability="discrete” start="0%/>
——+ Floatd2_continuaus._input Floai8?_continuous_outpu <Float64 name="Float64_discrete_output” valueReference="10" causality="output"
variability="discrete" initial="calculated"/>
Erige </ModelVariables>
—+ Foati2_discrct input Floaiz?_cisercte_output f (6 ) il
Feedthrough [Vodel Exchange, v3.0] <Output valueReference="2" dependencies="1" dependenciesKind="constant"/>
—— ! Fioat64_continuous._input Fioats4_continuous_output <Output valueReference="4" dependencies="
<output valueReference="8" dependencies
i <Output_valueReference="10" dependencies= onstant® />
—+{ Fioais_discrete_ingut Fioateé.discrete_output <Initialunknown valueReference="2" dependencies="1" dependencieskind=
<Initialunknown valueReferenc ="

FMUL <InitialUnknown valueReference="8" dependencies="7" dependenciesKind:
<InitialUnknown valueReference="10" dependencies="9" dependencieskind="constant"/>

</Modelstructure>

100% autolVariableStepDiscrete) |/ fmitodelDescriptions

FMU Import block loading FMU 3.0 modelDescription file

‘ untitled *- Simulink prerelease use A - OX

SIMULATION

4 Open ~ Stop Time HD z
Save ~ Normal REVIEW
New E i LIBRARY | PREPARE || Step A
~ &= Print - @ Fast Restart Back ~ v Forward
v v v —
FILE SIMULATE a
i untitled BE| v
v o
3|le [%a] untitled v
o 3
- <
T 3 5
9 ® @
o
= - H
a
S
=
=]
(&= FMUBinary " FMUBinary
—=———P|Binary_input Feedthrough [Co-Simulation, v3.0] Binary_output f——»—
O
>> bin = Simulink.FMUBLnaryType
] bin =
L] FMUBinaryType with properties
» % %
Description: ''
Ready DataScope: 'Auto’ 100% auto(VariableStepDiscrete)

HeaderFile: ''

FMU Binary data type

MATLAB EXPO
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FMI 3.0 £ #: Standalone FMU &1

- Simulink Compiler Z#57E R2023b &
FMU 3.0
— 1833 Simulink FMU Builder Support Package
— FMU #&3(: Co-Simulation mode

v<UInt32 causality="input" description="Inport.b" initial="exact" name="Inport.b" start="0 0 @
variability="discrete">
<Dimension start="3"/>
<Dimension start="4"/>
</UInt32>
v<Float64 causality="input" description="Inport.c" initial="exact" name="Inport.c" start="0 ©
valueReference="0" variability="continuous">
<Dimension start="2"/>
<Dimension start="3"/>
<Dimension start="4"/>

</Float64>
valaiih caneitasses desRrLEt bR ThpoTERIE [2x3x4] Inport.a
alueReference="10" varipbility="discrete"> [2){3){4]
<Dimension start="2"/> ( }
<Dimension start="3"/> 1 L d . |np0rt-h
<Dimension start="4"/> [3){4]
el iz
v<UInt32 causality="input" description="Inport3.b |—’ |npdfﬁ’c
variability="discrete">
<Dimension start="3"/> [2)(3:’{4]

<Dimension start="4"/>
</UInt32> —— | Inport3.a
[2x3x4]

Export Array/Matrix signals to FMU 3.0

] EXpart model ‘P MU IMIXDSATypesUF 10 comsimulation standalone FMU -
Description
Export model to co-simulation standalone Functional Mock-up Unit (FMU} using Functional Mock-up Interface
(FMI).
FMU Settings
FMI Version 3.0 ~ Solver: FixedStepAuto <Refresh

Parameters Inputs | Qutputs  Internal Variables  Additional Resources  Schema
Configure root inports for standalone FMU Export.

Filter by name or description
Narr Dimensions Jescription Unit :ported Ne Data Ty £
I Inport Inport int32
W Inportl (14] Inportl uint32
I Inport2 Inport2 uintlé
1 Inport3 [4] Inport3 int16
o Inportd Inportd uint64
{1 Inport5 [24) Inport5 int64
I Inporté [222] Inperté uintg -
Open Model Data Editor... Reset

Options for saving FMU
Destination folder: /taocheng.Bsip.j2291239/matlab/test/toolbox/shared/system/fmi/fexport/cs/FMU3CS | Browse
Contents: Standalene FMU (.fmu) and archived project with dependencies -

Name of project archive (.mlproj): mFMU3MixDataTypesUl_fmu

Create Cancel Help

FMU Standalone Export dialog

</Annotations=
v<ModelVariablegd> int32
<Int32 causalfity="input" descript @
p<UInt32 causgllity="1input" descrip 32
o :2 uin
=/UInt3iz=
<UIntl6 causaflity="input" descrip uintl6
p<Intlée causalfity="input" descript 3
</Int16> int16
. . , 4
<UInt64 causaflity="input" descrip D
—— s T e uint64
«D

Export new int datatypes to FMU 3.0

MATLAB EXPO
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HEXR

FEAAEXNSK (Simulation object) i
FIETHARAZEN R

= IR RARTE R H B AR AL IR E R
g%@,?ﬁ%ﬂﬂ‘ﬁ%\ B it EiF. PiE

= AMERITRBEMARIEF BT HESH

= YHEFERBERFE#EL. 81 rapid accelerator,
LAKZiEIE Simulink Compiler SEIRERE AYIA =

MATLAB EXPO

4\ MathWorks

Simulation object: Control executions of scripted simulations

111 [r{-3 Initialize simulation represented by Simulation object

start Start simulation represented by Simulation object

ste Advance simulation represented by Simulation object by specified amount

ause Pause active simulation represented by Simulation object

[(=-11111 (-0l Continue paused simulation represented by Simulation object

stop Stop simulation represented by Simulation object

LGIinILELCI Terminate simulation represented by Simulation object

23



MATLAB EXPO

LA S HEXFFE

BABMAR Simulink SRBIKRE—EL

0 [ Anaiyze Code R
- Hen s 7 Fun and Time ok Loy CF SRR = Request Suppori
* UveScript 6 Ciear Commands v « Wirasies v v S leannars
S ED AB b Examples + 12024 ¥ simulink features ¥ IntrosuctionTodcceleraingodelsExamle b - 5
L >> multivercosim.internal.startul
Juntitled.sl Jx
% s|AccelDemoF14.slxc
_ 1
EslAccelDemoF14 slx.autosave
| | |

 ERSA MATLAB SESIIARMAME |5
BB &

- RESENIAR, BE. RBEMEA

- EEMIER

- ERTEE RS

= XA ABIMATLAB EE R LAY
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