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AIIntegr§cia
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PohodlnosŠVĨkon Verifik§cia

AIIntegr§cia



Lok§lne funkcie
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x = 1:10;
n = length(x);
avg = mymean( x,n );

function a = mymean( v,n )
% MYMEAN Local function

a = sum(v)/n;
end

MATLAB



Lok§lne funkcie: Defin²cia funkci² kdekoŎvek v skripte
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x = 1:10;
n = length(x);

avg = mymean( x,n );

function a = mymean( v,n )
% MYMEAN Local function

a = sum(v)/n;
end

MATLAB



Rieġenie ¼loh ïs vyuģit²m aplik§ci²
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Tvorba experimentov na

sp¼ġŠanieMATLAB k·du

ïVizualiz§cia, filtrovanie a

porovn§vanie vĨsledkov

Experiment Manager App

MATLAB



Rieġenie ¼loh ïs vyuģit²m aplik§ci² a Live Tasks
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Tvorba experimentov na

sp¼ġŠanieMATLAB k·du

ïVizualiz§cia, filtrovanie a

porovn§vanievĨsledkov

Interakt²vna vizualiz§ciaa n§hŎad

hierarchickĨchd§tovĨchform§tov

ïNetCDF

ïHDF5

Import Data Live Editor Task

MATLAB



ōahġia tvorba vlastnĨch Live Editor Tasks
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Konverzia vĨberu(k·du

a interakt²vnehoovl§dania) do

vlastn®ho Live Editor tasku

MATLAB



RĨchla edit§cia modelov
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Automatick®

zachovanie tvaru 

ļiary sign§lupri 

pres¼van² a zmene 

veŎkost² blokov

Simulink



Interakt²vna tvorba, ¼prava a vizualiz§cia sign§lov
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Copy, cut, paste d§t 

Excelu do alebo z 

Signal Editora

Simulink



Tvorba ovl§dania simul§ci² pomocou Dashboard
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Zosk¼peniea 

presunutie dashboard 

blokov do panelu

Dashboard 

bloky

Dashboard panel

Simulink



Nasadenie ovl§dania simul§ci² ako aplik§cie
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Transform§cia 

dashboard panelov

na aplik§cie

Simulink Compiler

Simulink



Tvorba simulaļnĨch aplik§ci² bez p²sania k·du
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Integr§ciaaplik§ci²s 

modelmi Simulinku,

vr§tane vªzby 

sign§lu

Pripraven® 

ġpecifick® grafick® 

komponenty pre

Simulink
Aplik§cia

Vªzba 

sign§lu s 

modelom

Simulink

MATLAB
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PohodlnosŠVĨkon Verifik§cia

AIIntegr§cia



MATLAB na poļ²taļoch Mac
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MATLAB a Simulink

beģianat²vnena Apple silicon

VĨġġ²vĨkona

zlepġenieģivotnosti bat®rie na

poļ²taļoch MacBook

MATLAB



VylepġeniavĨkonu pri kaģdom vydan²
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Najlepġie pr²klady dokumentu

Release notes

Kaģd§pozn§mka vydania zahŘŔa:

ïK·d pr²kladu

ïMeran® zlepġenie vĨkonu

ïPouģitĨhardv®r

é é é é é é

MATLAB



Zlepġenie vĨkonu simul§cie v z§vislosti na postupe
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Edit-Sim-Repeat

Multiple-Sim

Edit-Update-Repeat

Tune-Sim-Repeat

Simulink



Vyuģitie ġpecifickĨch techn²kna zlepġenie vĨkonu
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Techniques
Workflow

Simulation Mode x x x

Fast Restart x x

Simulation Cache x x x x

Model Reference -

Parallel Build
x x

Model Reference -

Incremental Loading & 

Rebuilding
x x

Simulink Profiler x x x x

Solver Profiler x x x

Modify Your Models x x x

Parallel Simulation x

Edit-Sim-Repeat Multiple-SimEdit-Update-Repeat Tune-Sim-Repeat

Simulink



Vyuģitie ġpecifickĨch techn²kna zlepġenie vĨkonu
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Techniques
Workflow

Simulation Mode x x x

Fast Restart x x

Simulation Cache x x x x

Model Reference -

Parallel Build
x x

Model Reference -

Incremental Loading & 

Rebuilding
x x

Simulink Profiler x x x x

Solver Profiler x x x

Modify Your Models x x x

Parallel Simulation x

Edit-Sim-Repeat Multiple-SimEdit-Update-Repeat Tune-Sim-Repeat

Simulink



ZrĨchlenie simul§ci² vyuģit²m lok§lneho solvera
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Rozdelenie syst®mov

r¹znejdynamiky s 

lok§lnymsolverom

Fast
Dynamics

Slow
Dynamics

Top Solver Local Solver

Simulink



ZrĨchlenie simul§ci² vyuģit²m lok§lneho solvera
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Podporuje rĨchlejġiu 

lok§lnu dynamiku

Top Solver Local Solver

Fast
Dynamics

Slow
Dynamics

Simulink
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PohodlnosŠVĨkon Verifik§cia

AIIntegr§cia
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N§vrh Testovanie K·d Certifik§ty

Skor® odhalenie chĨb

Simulink

Fault Analyzer
Polyspace Test

DO

Qualification Kit

IEC Certification 

Kit

Simulink

Code Inspector

Polyspace Bug 

Finder

Polyspace Code 

Prover

Polyspace

Access

Simulink Test

Simulink 

Coverage
Simulink Design 

Verifier

Simulink Check

HDL Verifier MATLAB Test

Requirements Toolbox

Nov® produkty

VĨrazn® aktualiz§cie

V&V Product Family



Poruchy a analĨza ich vplyvu ïSimulink Fault Analyzer
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Modelovanie por¼ch 

bez zmien v n§vrhu
Logika n§vrhu

Logika por¼ch

Simulink Fault Analyzer



Poruchy a analĨza ich vplyvu ïSimulink Fault Analyzer
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Modelovanie por¼ch 

bez zmien v n§vrhu

Spr§va por¼ch cez 

viacer® dom®ny

Simulink Fault Analyzer



Poruchy a analĨza ich vplyvu ïSimulink Fault Analyzer
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Modelovanie por¼ch

bez zmien v n§vrhu

Spr§vapor¼chcez

viacer®dom®ny

Simul§cia, sk¼manie a

analĨza efektov 

por¼ch

Simulink Fault Analyzer



Poruchy a analĨza ich vplyvu ïSimulink Fault Analyzer
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Modelovanie por¼ch

bez zmien v n§vrhu

Spr§vapor¼chcez

viacer®dom®ny

Simul§cia, sk¼maniea 

analĨzaefektov

por¼ch

Systematick§ analĨza

bezpeļnosti

Simulink Fault Analyzer
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N§vrh Testovanie K·d Certifik§ty

Skor® odhalenie chĨb

Simulink

Fault Analyzer
Polyspace Test

DO

Qualification Kit

IEC Certification 

Kit

Simulink

Code Inspector

Polyspace Bug 

Finder

Polyspace Code 

Prover

Polyspace

Access

Simulink Test

Simulink 

Coverage
Simulink Design 

Verifier

Simulink Check

HDL Verifier MATLAB Test

Requirements Toolbox

Nov® produkty

VĨrazn® aktualiz§cie

V&V Product Family



Rodina produktov testovania
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Model

Simulink Test

C/C++ k·d

Polyspace Test

MATLAB K·d

MATLAB Test



Testy pre C/C++ k·d vo vnorenĨch syst®moch
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Polyspace Bug Finder

Polyspace Code Prover

Polyspace Test

Statick§AnalĨza

Dynamick®

Testovanie

Centr§lna spr§va a kombin§ciastatickej

analĨzy s dynamickĨmtestovan²m

ISO 26262

Polyspace Product Family

DO-178 IEC 61508 IEC 62304
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Simul§cia Vizualiz§ciaJazyky

AIIntegr§cia

Hardv®r



Volanie MATLABu lok§lne alebo vzdialenie pomocou REST
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Vyuģitievlastn®ho klienta na volanie

Prostredia MATLAB s vyuģit²m

MATLAB Function Service

Sluģba vyuģ²va

HTTPS protokol

MathWorks 

Service Host

Client App 1

Client App 2

Client App 3

User machine with MATLAB installed

Local/remote clients

REST Function Service

MATLAB



Vyuģitie prostredia MATLAB s Pythonom
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Automatick§ konverzia medzi

MATLAB table alebo timetable
a Python Pandas DataFrame

table
timetable

MATLAB



Vyuģitie prostredia MATLAB s Pythonom
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Automatick§konverzia medzi

MATLAB table alebo timetable
a Python Pandas DataFrame

Interakt²vnesp¼ġŠaniePython k·du s

Run Python Code Live Editor task

MATLAB



Simulink ako SimulaļnoIntegraļn§Platforma
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Ekosyst®m a 

interoperabilita so

100+ jazykmi a 

n§strojmi tret²ch str§n

Simulink



Import vlastn®ho k·du do prostredia Simulink

37

Tvorba vlastnĨch 

komponentov s 

vyuģit²m C, C++ a 

Python

C Caller C Function

Code Importer C Function

Supports C++

Python Importer

Simulink



Import funkci² Pythonu z tried
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Python import®r 

podporuje funkcie

ġpecifikovan®v 

triedach Pythonu

Defin²cia triedy Pythonu

Simulink



Import funkci² Pythonu z tried
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Grafick® rozhranie

poskytuje n§vod na 

import krok za 

krokom

Simulink



Import funkci² Pythonu z tried
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Export ako vlastnĨ 

blocksets pre 

simul§ciu

Simulink



Podpora pre neohraniļenĨchsign§lov s premenlivou dŌģkou
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Flexibilita pre 

modelovanie sign§lov 

bez ġpecifik§cie 

koneļnej dŌģky sign§lu

Rozmer sign§lov je nezn§mi pri kompil§ci² a m¹ģe 

narastaŠ/zmenġovaŠpoļas simul§cie

Auton·mny syst®m 

parkovania
RadarovĨsyst®m 

Simulink



Podpora pre neohraniļenĨchsign§lov s premenlivou dŌģkou
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Poskytuje mapovanie

medzi sign§lmi

Simulinku a 

dynamickĨmipoliami v

C++

ōahk§ vĨmena d§t 

medzi Ņalġ²mi 

komponentami 

extern®ho softv®ru

Neohraniļen®sign§ly s 

premenlivou dŌģkou

Dynamick®polia

Rozmer sign§luInf

PamªŠalokovan§ za behu

D§tas meniteŎnou 

veŎkosŠou

Dynamick§pamªŠ

Simulink
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Simul§cia Vizualiz§ciaJazyky

AIIntegr§cia

Hardv®r



Import FMI 3.0 Function Mockup Units (FMUs)
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Blok FMU podporuje

FMI verziu 3.0

Simulink



Export simul§ci² akoFMI 3.0 FMU
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Tvorba samostatnĨch FMU z 

modelov prostredia Simulink

alebo zdrojov®ho k·du

Valid§ciaFMI 3.0 FMU

Export FMU na pouģitie v inĨmi 

simulaļnĨmi prostrediami

Simulink Compiler

FMU Builder for Simulink Support Package



Ovl§daniesimul§ci²pouģit²mSimulation objektu
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Konfigur§cia, beh a 

interakcia so simul§ciou 

vr§tane krokovania

Pr²stupk simulaļn®mu 

stavu a vĨstupom

NasaditeŎn®do Ņalġ²ch 

prostred² s compilerom

initialize

start

step

pause

resume

stop

terminate

Simul§cia 

skriptom
VĨstupy simul§cie

Model prostredia Simulink

Simulink



Ovl§daniesimul§ci²pouģit²mSimulation objektu
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UmoģŔuje integr§ciu 

simul§cie s novĨmi 

aplik§ciamiako s¼ 

reinforcement 

learning a digit§lne

dvojļat§

Reinforcement Learning 

Digit§lne dvojļat§
Simulink Compiler

Simulink
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Simul§cia Vizualiz§ciaJazyky

AIIntegr§cia

Hardv®r



Vizualiz§cia 3D simul§ci²
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Simulink 3D Animation 

poskytuje z§kladn®3D 

prostriedky, platformu

a integr§ciu s Unreal 

Enginom pre vertik§lne

produkty

3D Vizualiz§cia

Simulink 3D Animation



Vizualiz§cia 3D simul§ci²
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Realistick®3D 

sc®ny, akcie a 

senzory pre

simul§ciu

dynamickĨch

systemov

Aerospace Blockset

Aerospace Blockset

Simulink 3D Animation



Vizualiz§cia 3D simul§ci²
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Realistick®3D 

sc®ny, akcie a 

senzory pre

simul§ciu

dynamickĨch

systemov

UAV Toolbox

UAV Toolbox

Simulink 3D Animation



Vizualiz§cia 3D simul§ci²
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Realistick®3D 

sc®ny, akcie a 

senzory pre

simul§ciu

dynamickĨch

systemov

Vehicle Dynamics Blockset

Vehicle Dynamics Blockset

Simulink 3D Animation



Vizualiz§cia 3D simul§ci²
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Realistick®3D 

sc®ny, akcie a 

senzory pre

simul§ciu

dynamickĨch

systemov

Automated Driving Toolbox

Automated Driving Toolbox

Simulink 3D Animation



Vizualiz§cia 3D simul§ci²
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Realistick®3D 

sc®ny, akcie a 

senzory pre

simul§ciu

dynamickĨch

systemov

Robotics System Toolbox

Robotics System Toolbox

Simulink 3D Animation
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Simul§cia Vizualiz§ciaJazyky

AIIntegr§cia

Hardv®r



Simulink pre vĨvoj produkļn®ho softv®ru
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Numerick§efekt²vnosŠ

vyuģ²vaj¼caparalelizmus

Generovanie k·du

podŎaplatformy

Podpora 

ġpecializovan®ho harv®ru



ST Microelectronics
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Podpora pre dual-

core zariadenia

Podpora pre 4 nov®

rodiny zariaden²:

U5, L4, L5, WB

Embedded Coder

9ƳōŜŘŘŜŘ /ƻŘŜǊ {ǳǇǇƻǊǘ tŀŎƪŀƎŜ ŦƻǊ {¢aƛŎǊƻŜƭŜŎǘǊƻƴƛŎǎϯ {¢aон tǊƻŎŜǎǎƻǊǎ



Infineon
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Podpora pre AURIX 

TC3x

Podpora pre AURIX 

TC4x PPU 

accelerator

Embedded Coder

9ƳōŜŘŘŜŘ /ƻŘŜǊ {ǳǇǇƻǊǘ tŀŎƪŀƎŜ ŦƻǊ LƴŦƛƴŜƻƴϯ !¦wL·ϰ ¢/оȄ aƛŎǊƻŎƻƴǘǊƻƭƭŜǊǎ

9ƳōŜŘŘŜŘ /ƻŘŜǊ {ǳǇǇƻǊǘ tŀŎƪŀƎŜ ŦƻǊ LƴŦƛƴŜƻƴϯ !¦wL·ϰ ¢/пȄ aƛŎǊƻŎƻƴǘǊƻƭƭŜǊǎ



NXP
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Podpora pre S32M2, 

S32K396, LAX 

(S32R45), LPC553x

a BMS

Podpora pre S32K3, 

S32ZE a HCP

S32K3xx HCP

Embedded Coder

b·tϯ aƻŘŜƭ-.ŀǎŜŘ 5ŜǎƛƎƴ ¢ƻƻƭōƻȄϰ



Texas Instruments (TI)
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N§vrh, simul§ciaa 

implement§cia

aplik§ci²pre TI 

C2000 

Microkontrol®ry

C2000 Microcontroller Blockset


