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£ HUMUSOFT

Simulacia je velmi cenna

« Simulacia je nevyhnutna k navrhu systému, ale nemusi skonc¢it’ navrhom
* Prinos mézeme maximalizovat’ opatovnym pouzitim
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Vyuzitie simul

y

dCl

e po navrhu

« Ako nastroj pre vyucbu / tréening
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Vyuzitie simulacie po navrhu

« Ako nastroj pre vyucbu / tréning
« Ako nastroj pre vyhodnotenie produktov




£ THUMUSOFT

Vyuzitie simulacie po navrhu

« Ako nastroj pre vyucbu / tréning
« Ako nastroj pre vyhodnotenie produktov
* Vyuzitie v prevadzke, napr. ako digitalne dvojca

Wind Turbine

Copyright 2009-2018 The MathWorks, Inc.

Turbine Input
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Spravny nastroj na nasadenie simulacii

« Spoloéné crty opakovaného pouzitia simulacii nad ramec navrhu
— Simulacia pouzita ako black box na urcité ulohy
— Simulacia pouzita pre desktop a serverové aplikacie
— Pouzivatelia simulacii nepoznaju Simulink
— Opatovné pouzitie existujucich modelov Simulink
vytvorenych pomocou Model-Based Design

C )
« Aky je spravny sp0sob nasadenia simulacie pre . '
opakovane pouzitie?
— Ziadne produkty neriesia poziadavky Uplne
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Lahké nasadenie simulacii pomocou Simulink Compilera
| | R2020a
« Kompletné riesSenie pre zdielanie simulacii
— Podporuje flexibilné ladenie simulaénych vstupov a parametrov

— Podporuje mnoho funkcii simulacii v Simulinku vratane variable-step riesicov
— Distriblcia bez poplatkov

Simulink Compiler

Share simulations as standalone executables, web opps,

and Functional Mockup Units (FMUs)

§ Download a free trial
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Nové produkty do portfolia nasadzovania aplikacii

E

Ciefl
nasadenia:

090

Individual Workgroup Enterprise

MATLAB Production Server

MATLAB Compller SDK

MATLAB Web App Server e

o=t

MATLAB Compiler
MATLAB Runtime Simulink Compiler

MATLAB




Podpora sirokeho spektra nasadenia simulacii

Standalone Apps
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Zene CAPTL
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Typy lFudi pri nasadzovani simulacii

= Autor simulacie: Definuju, tvoria, upravuju a
kompiluju simulacie Simulinku

Pouzivatelia simulacie: Spustaju, ladia, a
analyzuju nasadené simulacie

IT: Pomahaju integrovat’ simulacie do IT
systému

10



Priklad
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4 nastavitelné parametre:

= Mass

= [|nitial position

= Damping coefficient
= Spring stiffness
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Scenar 1: Samostatne spustitelna desktopova aplikacia

Standalone Apps ..
) = BezinaPC

= Mobze vyuzivat App Designer GUI

EEEEEE

= Potrebuje lokalnu instalaciu

12
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Scenar 1. Samostatne spustitelna desktopova aplikacia

. o
“ﬁ MassSpringDamperModel3 - Simulink prerelease use - = X AUtor SI m u I aC I e

SIMULATION DEBUG MODELING

Vyuzuje App Designer na tvorbu sim. aplikacie
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Scenar 1. Samostatne spustitelna desktopova aplikacia

4\ App Designer - C:\Users\weiwuli\Desktop\SK launch activities\SKO_presentation_simple_demo\msd_Simsacpe\MassSpringDamperAppV3.mlapp = X

DES!GN% EDITOR

wOHE &8 P
New Open Save App Share Run

N v Details ¥ 52

FILE SHARE RUN A
MassSpringDamperAppV3.mlapp *

CODE BROWSER

. z o
Oesnvw | Covew || Autor simulacie
e S lassdef MassSpringDamperAppV3 < matlab.apps.AppBase §
Search ol | 7|7 sl e 5 Vyuzije Simulink Compiler na vytvorenie balicka
startupFen 2 % Properties that correspond to app components ;
APP LAYOUT b
4 properties (Access = public) g
5 MassSpringDamperUIFigure matlab.ui.Figure ﬁ
% g i 6 - GridLayout® matlab.ui.container.GridLayout L
507 7 GridLayout11l matlab.ui.container.GridLayout
R F I R 8 Panell12 matlab.ui.container.Panel
9 - GridLayout112 matlab.ui.container.GridLayout
. 10 - StiffnessNmSpinnerLabel matlab.ui.control.Label
Mass () | 1 StiffnessSpinner matlab.ui.control.Spinner
Stifness (Nm) £S5 e S 12 MassKglLabel matlab.ui.control.Label
e ) 3 13 MassSpinner matlab.ui.control.Spinner
et Poston(@ | a0 14 - DampingNmsSpinnerLabel matlab.ui.control.Label
mptForeet) [ 10[2] [Gate v gos 15 DampingSpinner matlab.ui.control.Spinner
st [ o] (D S S e 16 InitialPositionmEditFieldLabel matlab.ui.control.Label
17 - InitialPositionEditField matlab.ui.control.NumericEditField
18 - Panel matlab.ui.container.Panel
19 GridLayout115 matlab.ui.container.GridLayout
20 StopTimesSpinnerLabel matlab.ui.control.Label .
|4 21 » |

14
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Scenar 1. Samostatne spustitelna desktopova aplikacia

V] s | Manage SimulinkCompiler = O X
Home Share View Application Tools o
<« - 1 « Work > SimulinkCompiler v O | Search SimulinkCompiler P o)
MassSpringDamper_App.exe

s# Quick access

) Application
@ OneDrive - Math
= This PC N ‘
MassSpringDam
¥ Network

per_App.exe
Date modified: 3/8/2020 6:15 PM
Size: 3.06 MB
Date created:  3/8/2020 6:20 PM Pouzl'vatel’ S|mUIé.C|e
Spusti simulaénu aplikaciu na pocitadi
1 item 1 item selected 3.06 MB == | =
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Scenar 2: Webova aplikacia

= Bezi na serveri (MATLAB Web App Server)
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Pristup cez prehliada¢, nemusime nic instalovat’
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Scenar 2: Webova aplikacia

cson Autor simulacie
H @ @ @ 6 ....cwn @ b Vyuzuje App Designer na tvorbu sim. aplikacie

(V] Enable app coding alerts

Save  Callback Function Property Applnput (Q Find ~ Indent Show Tips  Run
- - - Arguments e
FILE INSERT NAVIGATE EDIT VIEW RESOURCES RUN Y

MassSpringDamperAppV3.miapp x

v CODE BROWSER h Design View Code View 8
Colibecks: | Funcions | Froperties 1 classdef MassSpringDamperAppV3 < matlab.apps.AppBase - §
Search ol q}l 2 %
3 % Properties that correspond to app components 2z
startupFen =
- 4 properties (Access = public) o
ok s 5 MassSpringDamperUIFigure matlab.ui.Figure =
v APP LAYOUT 6 GridlLayout® matlab.ui.container.GridlLayout é
7 GridlLayoutll matlab.ui.container.GridLayout e
8 Panelll2 matlab.ui.container.Panel ]
% 8 9 GridlLayout112 matlab.ui.container.GridlLayout
b r .:."‘\5 10 StiffnessNmSpinnerLabel matlab.ui.control.lLabel
]_ i 11 StiffnessSpinner matlab.ui.control.Spinner
m A 12 MassKglabel matlab.ui.control.Label
P S0 B CONEAGER08S 13 MassSpinner matlab.ui.control.Spinner
14 DampinghmsSpinnerlLabel matlab.ui.control.Label
, - 15 DampingSpinner matlab.ui.control.Spinner
= Fos 16 InitialPositionmEditFieldlLabel matlab.ui.control.Label
- o | e 17 InitialPositionEditField matlab.ui.control.NumericEditField
Fimis (i i o2 o4 08 08 1 18 Panel matlab.ui.container.Panel
Oumpieg (N > 19 GridlLayout115 matlab.ui.container.Gridlayout
WG 20 StopTimesSpinnerLabel matlab.ui.control.Label
5 21 StopTimeSpinner matlab.ui.control.Spinner
S o 22 SimulateButton matlab.ui.control.Button
23 InputForceShapeDropDown matlab.ui.control.DropDown
i Tows 5 0 02 o4 05 08 1 24 InputForceMagnitudeSpinner matlab.ui.control.Spinner
25 InputForcelabel matlab.ui.control.Label
| 26 Image matlab.ui.control.Image -
14 27 4 » 4

Rovnaky krok ako pri navrhu desktopovej aplikacie
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Scenar 2: Webova aplikacia

4\ App Designer - C:\Users\weiwull\Desktop\SK launch activities\SKO_presentation_simple_demo\MassSpringDamperAppV2.mlapp (]
DESIGNER EDITOR
~ = T
O H & b
New Open Save App  Share  Run
v v Details  ~ v
FILE | SHARE f
MassSpringDamperAppV2.mlapp * ‘
v CODE BROWSER Daesign View Codo View
Callbacks | Functions | Properties [106 % set the external input tor this run
ls“'""" p| dk 107 simInp.Externallnput = app.externallnput();
| 108
startupFen 109 % configure simInp for deployment
SimulataButtonPushad 110 simInp = simulink.compiler.configureForDeployment(simInp);
111
112 % run
113 simOut = sim(simInp);
114
115 % extract and plot the results
116 t = simOut.y.time;
| 117 yp = simOut,y.signals(l).values;
v APP LAYOUT 118 yv = simOut.y.signals(2).values;
119 plot(app.PositionUIAxes, t, yp);
) | 120 plot(app.VelocityUIAxes, t, yv);
X 3 121 catch ME
122 errordlg(ME.message);
! 123 end
i 124 app.toggleUIC('on', 'Simulate');
125 end
; 126 end
3:“ 127
e v * 128 % Component initialization
’ <] - [ 120 methods (Access = private)
130
14 11“ % Create UIFigure and components

| @msmous iNanoanoo

»l

1

.4 rd

Simulaéna ap
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likacia sa zabali ako MATLAB Web App archive file (.ctf)
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Autor simulacie

Vyuzije Simulink Compiler na vytvorenie balicka
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V4 7 ] V4 ]
Scenar 2: Webova aplikacia
MATLAB Web Apps
sbha I
Password
Sign In
IT
MATLAB Web App Server poskytuje aplikaciu
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Scenar 2: Webova aplikacia
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Autor simulacie

Vyuzuje App Designer na tvorbu sim. aplikacie

Autor simulacie

Vyuzije Simulink Compiler na vytvorenie baliCka

Pouzivatel simulacie

Pristupuje k aplikacii pomocou URL

Bez lokalnej instalacie
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Scenar 3: Service API

Service APIs

e (Y

Wsshington

&

£ THUMUSOFT

Bezi na serveri(MATLAB Production Server)

Podporuje rozhranie client-server a webové aplikacie
vytvorené pouzivatelmi napriklad pomocou
HTML/JavaScript

Zdielané centralne, nemusime nic¢ instalovat



Scenar 3: Service API

4\ MATLAB R20205 - prerelease use
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£ THUMUSOFT

Autor simulacie

Vyuzije MATLAB na vytvorenie simulacnej funkcie
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Scenar 3: Service API

4\ MATLAB R2020a - prerelease use

Design Get More Install Package

& (&)

E

& @ [=]

Application MAS Keyword n  Regression  Diswibution  Control System Control
App  Apps  App  App Compiler mee Fiter Designer T [

1 a
G H1@l 1 > C » Users » weiwuli » Desktop ¥ SK launch activities » SKO_presentation_simple_demo » -8
8 Current Folder ® A A Editor - msd_commandiine3.m ® x
é Name msd_commandiine3.m +
HE } 37— o —
= ~

i e
' MassSpringDamper.png
& MassSpringDamper.prj
& MassSpringDamper_1.prj
4 MassSpringDamperAppV2.exe

, = Autor simulacie

£ MassSpringDamperAppV2.miapp :; enaiipatim .

é MassSpringDamperModel.shx i1 - . - : - —
MassSpringD: erModel.shcautosa

S w3 i tor deploymmne Vyuzije Simulink Compiler na vytvorenie balicka
mecExdudedFilesdog 50 - simInp = simulink.compiler.configureForDeployment (simInp):

) msd_commandiine.asv 51

4 msd_commandiine exe 52 ru

) msd_commandiine.m 53~ simOut = sim(simInp):

& msd_commandiine.prj 54

_) msd_commandiine2.asv 55
) msd_commandiine2.m
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(t, yp):
yv) i
uv, Rk )]

msd_commandline2.exe (Application)

No details available

Zabalenie funkcie simulacie ako nasaditelny archiv (.ctf)
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Scenar 3: Service API

~
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Worker processes
4
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4\
3 [ ] /
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archive Server
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Applications
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Autor simulacie

VyuZije MATLAB na vytvorenie simulacnej funkcie

Autor simulacie

Vyuzije Simulink Compiler na vytvorenie baliCka

IT
Poskytuje balicek na MATLAB Production
Serveri a integruje ho s front-end rozhranim
podnikovej aplikacie, web aplikacia vytvorena
z néstrojov tretich stran alebo dashboardov



Scenar 3: Service API

@ Simulate a Mass-Spring-Dampe. X + - =]
C @ 127.00.1:5500/SKO_presentation/massspring_demo_SK20a.htmi * @ :
Engadget | Technol.. [@) CRE - Home (custer.. # Gecko: DeveloperD... 4\ WikionInside 8p Computer Modelin. 4 Archived MathWork... {3 ACOSAR R pop science WP The top-trending w... (@5 Trending Words Ne. 2 Difference between... [l schwab 401K

it Apps €A\ MathWorks Inside -.

Simulate a Mass-Spring-Damper System

damper system. The system was modeled using Simulink , and packaged as a Product Server CTF using Simulink Compiler. The CTF was hosted on MATLAB Production Server. The simulation API can be called by applicaitons

This example shows an appl; that 1 a pring

using RESTful interface.

You run this example by entering the g of the pring-damper system:
* Mass-M

* Spring constant - K
« Damping coefficient - B

The setting below shows tunable parameters and simulaiton outputs.

M: Mass K: Spring constant B: Damping coefficient
58 & 10 & [ E|
Input force profile: © Gate ® Step * Ramp

| Simulate

Simulation outputs
¥

s = ~—
F 1 = S —— =
& e —— et e B
g o i e
=
A 0 2 4 6 8 10 12 14 16 18 20
Simulation Time
Simulation outputs
05 —Y
> L o [ ———
= _— 23 e
8 = Biia =l
2 00 i s~ S =
) —— J5=ssas
3 = S | —_
=2 = e — ———
05, 2 4 6 8 10 12 14 16 18 20
Simulation Time
Simulation outputs
20 —Y
@
e 10 — -
i
3
% 0
@ Floor Plans - Mat...html A @ Floor Plans - Mat...html  ~ Show all
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Autor simulacie

VyuZije MATLAB na vytvorenie simulacnej funkcie

Autor simulacie

Vyuzije Simulink Compiler na vytvorenie baliCka

IT
Poskytuje balicek na MATLAB Production
Serveri a integruje ho s front-end rozhranim

podnikovej aplikacie, web aplikacia vytvorena
z nastrojov tretich stran alebo dashboardov

Pouzivatel simulacie

Spusti simulaciu cez podnikovu aplikaciu
pomocou definovaného rozhrania
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Podpora sirokého spektra nasadenia simulac

Standalone Apps

| Connect || Disconnect |
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Podpora sirokeho spektra nasadenia simulacii

Simulink Compiler
Simulink
MATLAB Compiler
MATLAB

27

MATLAB Web App Server

Simulink Compiler
Simulink
MATLAB Compiler
MATLAB

Service APIs

Phisdsichia

MATLAB Production Server

MATLAB Compiler SDK
Simulink Compiler

Simulink
MATLAB Compiler
MATLAB
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Zhrnutie

« Simulaciu mézeme vyuzit’ aj po navrhu

« Jednoduché nasadenie pomocou Simulink Compiler

« Zdielanie simulacii ako
— Samostatne spustitel'né aplikacie
— Webové aplikacie
— Podnikove aplikacie

28
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Dakujem za pozornost’



