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Výskum a vývoj COVID-19
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Ventilátory

An Intensive Push to Make Ventilators 

for the COVID-19 Pandemic

Dezinfekcia

A 10-Day Dash to Build Robots That 

Fight COVID-19

Výučba

Professor Reengineers MATLAB 

Course Overnight in Response to 

COVID-19

COVID-19 Research and Development with MATLAB and Simulink

https://www.mathworks.com/company/mathworks-stories/designing-ventilators-for-the-covid-19-pandemic.html
https://www.mathworks.com/company/mathworks-stories/weston-robot-develops-disinfecting-robots-to-fight-covid-19.html
https://www.mathworks.com/company/mathworks-stories/uc-davis-matlab-remote-learning.html
https://www.mathworks.com/solutions/covid-19-research-and-development.html
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Práca Spolupráca Produkcia
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Práca Spolupráca Produkcia
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Live Editor task
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Live Editor Tasks nahrádzajú tvorbu programu
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Create Plot

Clean Missing Data

Clean Outlier Data

Find Change Points

Find Local Extrema

Remove Trends

Smooth Data

Join Tables

Retime Timetable

Stack Table Variables

Synchronize Timetables

Unstack Table Variables

Optimize

Convert Model Rate

Reduce Model Order

Tune PID Controller

Estimate Approximate Entropy

Estimate Correlation Dimension

Estimate Lyapunov Exponent

Extract Spectral Features

Reconstruct Phase Space

Estimate Process Model

Estimate State-Space Model

Simplify Symbolic Expression

Solve Symbolic Equation

Extract Audio Features

Acquire Webcam Image
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Rýchla editácia modelov
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Možnosti Simulinku po ruke
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Zrýchlenie Simulinku
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Sériovo – 27 sekúnd
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Paralelne – 10 sekúnd
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Thread 1

Thread 2

Thread 3
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Parallel Execution
≈ 3x Speedup



Simulink Cache
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SIMD: Single Instruction Multiple Data
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Skalárna operácia
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Priemerné zrýchlenie
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Area Description
Performance

Improvement
Release

Graphics
rendering performance,

large data sets in UI figures
6x
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Area Description
Performance

Improvement
Release

Graphics
rendering performance,

large data sets in UI figures
6x

datetime, duration, and

calendarDuration arrays 
25x

table arrays 2x

Indexing



31

Area Description
Performance

Improvement
Release

Graphics
rendering performance,

large data sets in UI figures
6x

Sparse
matrix multiplication

linear systems
4-5x

datetime, duration, and

calendarDuration arrays 
25x

table arrays 2x

Indexing
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Deep Learning

Area Description
Performance

Improvement
Release

Training Multi-GPU 1.6x
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GPU 2.8x

CPU 2.5x

Inference

Deep Learning

Area Description
Performance

Improvement
Release

Training Multi-GPU 1.6x



Zjednodušenie programovania
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name=value syntax

readtable("myfile.xlsx","TextType","string","Encoding","UTF-8")

readtable("myfile.xlsx", TextType="string", Encoding="UTF-8")
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pattern object
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pattern object
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pattern object



Analýza a skúmanie dát v Simulinku
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Analýza bez písania kódu
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46• Full screen images + animated text



Ladenie a monitorovanie bez detailov
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Ladenie algoritmov v MATLABe
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Zmena skriptu na aplikáciu
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lastnames = ["Smith", "Johnson", "Williams", 
"Jones", "Brown", "Davis", "Miller", "Wilson"];
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Práca Spolupráca Produkcia
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Práca Spolupráca Produkcia
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Development Operations

DEPLOY

MONITOR

OPERATE

BUILD

DESIGN

TEST
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Development Operations

Jazyky

C/C++

Python

Java
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Development Operations

Správa verzii & CI

GitHub

Git

Jenkins

Travis CI

CircleCi

Jazyky

C/C++

Python

Java
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Development Operations

Správa verzii & CI

GitHub

Git

Jenkins

Travis CI

CircleCi

Cloud Platformy & Technológie

AWS

Azure

Docker

Docker Hub

Jazyky

C/C++

Python

Java
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Správa verzii & CI

GitHub

Git

Jenkins

Travis CI

CircleCi

Cloud Platformy & Technológie

AWS

Azure

Docker

Docker Hub

Dátové Platformy & Technológie

Domino Data Lab

Databricks

Jupyter

Tableau

Kafka

Hadoop

MQTT

RabbitMQ

Jazyky

C/C++

Python

Java

Development Operations



Integrácia Pythonových frameworkov
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Deep Learning v Simulinku
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Simulink ako integračná platforma
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Integrácia C kódu do Simulinku
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C Function
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Simulink Coverage

Simulink Test

Simulink Design 
Verifier

Simulink Coder
C Caller

C Function
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Code Importer

C Caller C Function



Flexibilita simulácie a kosimulácie

70 C Caller C Function Code Importer

FMU Import a Export
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Projects

Environment
Setup and

Automation

Dependency
and Impact

Analysis

Source Control 
Integration

Componentized 
Development

Sharing and
Deployment

Testing and
Verification
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Projects

Environment
Setup and

Automation

Dependency
and Impact
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Source Control 
Integration
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Branch 1 Branch 2
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Simulink Projects – Placeholder Slide

• Add images
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Simulink.exportToVersion(a,b,c)

Projekt na export

ZIP súbor

Verzia

Až 7 rokov



Ochrana IP (intellectual property)
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Objektovo orientované programovanie
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Práca Spolupráca Produkcia
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Práca Spolupráca Produkcia
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Tvorba aplikácií
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Simulinkový model v aplikácií
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Generovanie kódu
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Integrácia a nasadenie na hardvér
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Nové produkty

RoadRunner, RoadRunner Asset Library
RoadRunner Scene Builder

Lidar Toolbox

UAV Toolbox Deep Learning HDL Toolbox

https://www.mathworks.com/products/new_products/release2020b.html

https://www.mathworks.com/products/new_products/release2020b.html
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Nové produkty

DDS Blockset Radar Toolbox

Satellite Communication Toolbox

https://www.mathworks.com/products/new_products/latest_features.html

https://www.mathworks.com/products/new_products/latest_features.html
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Ďakujem za pozornosť


