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Key Takeaways

«  Simulation goes beyond the design phase
= Simulation deployment made easy with Simulink Compiler

- Share simulations as standalone desktop apps, web apps, or enterprise applications
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Your Simulation is Your Asset

= Simulation is critical to your system design, but it doesn’t stop at design

= Maximize your simulation’s value by re-using it
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Re-use Your Simulation Beyond Design

= As a training / teaching tool
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Re-use Your Simulation Beyond Design

= As a training / teaching tool
= As a product evaluation tool

Wind Turbine

Copyright 2009-2018 The MathWorks, Inc.
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Re-use Your Simulation Beyond Design

= As a training / teaching tool
= As a product evaluation tool
= In-operation usage, for example as a digital twin

Wind Turbine

Copyright 2009-2018 The MathWorks, Inc.
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The Right Solution to Deploy Simulations

- Common traits of re-using your simulations beyond design
— Simulation used as a black box for specific tasks

— Simulation used for desktop or server applications
— Many end users of simulations are not Simulink users
— Reuse of existing Simulink models from Model-Based Design

- Whatis the right way to deploy the simulation for reuse?
— No products seem to address your requirements entirely

[LAB EXIPO
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Simulation Deployment Made Easy with Simulink Compiler

« An out-of-the-box solution to share simulations R2020a
— Supports flexible simulation input / parameter tuning workflow
— Supports a variety of Simulink simulation features including variable-step solvers
— Royalty-free distribution

§ -
Simulink Compiler \

Share simulations as standalone executables, web apps, | Mass (Kg.
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New Additions to Application Deployment Product Portfolio

Deployment '
Target:

Individual Enterprise

Workgroup

MATLAB Production Server

| MATLAB Compiler SDK
ATLAB Web App Server m Simulink

MATLAB Compiler
MATLAB Runtime Simulink Compiler

MATLAB
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Supports a Full Spectrum of Simulation Deployment Scenarios

Standalone Apps

Service APIs
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Personas in Simulation Deployment

« Simulation Author: They define, build, edit and
compile Simulink simulations

« Simulation User: They run, tune, and analyze
the deployed simulations

IT: They support integrating deployed
simulations with IT systems
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A “Hello, World” Example

Simscape Mass Spring Damper Model
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Four tunable parameters:

= Mass

= [nitial position

= Damping coefficient
= Spring stiffness
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Scenario 1: Standalone Desktop App

VVVVVV

Standalone Apps
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= RunsonPC
= Canuse App Designer GUI

= Needs local installation
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Scenario 1: Standalone Desktop App
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Simulation Author

Use App Designer to create simulation apps
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Scenario 1: Standalone Desktop App

4\ App Designer - C:\Users\weiwuli\Desktop\SK launch activities\SKO_presentation_simple_demo\msd_Simsacpe\MassSpringDamperAppV3.mlapp = X
BESCHR EDITOR G B R Hc O

. — mo
w Od B 8 P
New Open Save App  Share  Run
Y v Details ¥ v
FILE SHARE RUN
MassSpringDamperAppV3.mlapp *

I

CODE BROWSER

Simulation Author
bt | Ftoy | Prrerts 1 lassdef MassSpringDamperAppV3 < matlab.apps.AppBase §
Sonh Plw |, ‘ B 5 Use Simulink Compiler to package

Z‘;‘;“EZCV”O!T = 3 % Properties that correspond to app components %
a a properties (Access = public) g
5 MassSpringDamperUIFigure matlab.ui.Figure ﬁ
B g 6 GridLayoute matlab.ui.container.GridLayout |
=0 7 GridLayout11l matlab.ui.container.GridLayout
" F LDU TP 8 Panell12 matlab.ui.container.Panel
9 GridLayout112 matlab.ui.container.GridLayout
. 10 StiffnessNmSpinnerLabel matlab.ui.control.Label
wass (k) B 8% 11 StiffnessSpinner matlab.ui.control.Spinner
Siffness (Nim) 2} P 12 MassKglLabel matlab.ui.control.Label
S ) 13 MassSpinner matlab.ui.control.Spinner
e Pesten () < i 14 DampingNmsSpinnerLabel matlab.ui.control.Label
e EDE § 15 DampingSpinner matlab.ui.control.Spinner
swtmee [ 1) (D — 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 .
21 »
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Scenario 1: Standalone Desktop App

v 1T « Work > SimulinkCompiler

s Quick access

@ OneDrive - Math ‘

5 This PC %
MassSpringDam
¥ Network per_App.exe

1 item 1 item selected 3.06 MB

LAB EXIPO

g Manage

J
Home Share View Application Tools
<=

SimulinkCompiler = ([ X

v ® | Search SimulinkCompiler o]

MassSpringDamper_App.exe
Application

Date modified: 3/8/2020 6:15 PM
Size: 3.06 MB
Date created: 3/8/2020 6:20 PM

Simulation User

Run simulation Apps on desktop
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Scenario 2: Web App

= Runson a Server (MATLAB Web App Server)

= Uses App Designer GUI

= Browser-based access, no local installation needed

AB BPDIPPO 4@\ MathWorks



Scenario 2: Web App
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The same step as designing a standalone desktop App

AB BXIPO

Simulation Author

Use App Designer to create simulation apps
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Scenario 2: Web App

The simulation app is packaged as a MATLAB Web App archive file (.ctf)

4\ App Designer - C:\Users\weiwuli\Desktop\SK launch activities\SKO_presentation_simple_demo\MassSpringDamperAppV2.mlapp [m X
DESIGNER EDITOR
I ' - IT
o OH B &8 P
New Open Save  App Share  Run
v v Details ~ v
FILE SHARE f A
MassSprningDamperAppV2. mlapp *
r CODE BROWSER Joslan Viaw Codo View 8
Callbacks | Functions | Properties 106 % set the external input tor this run a ’:}
[search p| dh 107 simInp.Externallnput = app.externallnput(); 21
108 z
startupFen 109 % configure simInp for deployment &l
SimulataButtonPushed 110 simInp = simulink.compiler.configureForDeployment(simInp); 8
111 (,‘,
112 % run u
113 simOut = sim(simInp);
114
115 % extract and plot the results
116 t = simOut.y.time;
117 yp = simOut,y.signals(l).values;
APP LAYOUT 118 yv = simOut.y.signals(2).values;
110 plot(app.PositionUIAxes, t, yp);
v 120 plot(app.VelocityUIAxes, t, yv);
121 catch ME
———— 122 errordlg(ME.message);
— 123 end
124 ~ app.toggleVIC('on', 'Simulate');
' 12§ = end
g 126 end
g 127
: q] * 128 % Component initialization
Gl T 120 methods (Access = private)
130
14 131 % Create UIFigure and components < 4
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Simulation Author

Use Simulink Compiler to package
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Scenario 2: Web App

) MATLAB Web Apps

< C O @ ah-sbalakri.dhcp.mathworks.com:9000/webapps/home/login.htm|?redirect=%2Fwebapps%2Fhome%2Findex.html

MATLAB Web Apps

sba I

Password

Sign In

IT
Host web apps on MATLAB Web App Server
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Scenario 2: Web App
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Scenario 3: Service API

Service APIs. = Runson a Server (MATLAB Production Server)

B2 /\/W | = Supports customer developed client-server App and
— . web app e.g. HTML/JavaScript

1A
TR g POt Ty 0 A\
WS rod k-
?4, 1 -
e

= Centrally hosted, no local installation needed
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Scenario 3: Service API

4\ MATLAB R2020 - prerelease use

Simulation Author
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Scenario 3: Service API

Package the simulation function as a deployable archive (.ctf)

Simulation Author

Use Simulink Compiler to package
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Scenario 3: Service API

MATLAB Production Server
Worker processes
4\
: Request
: Broker
4\

=

Host Deployed Manage the
archive Server

Enterprise
Application

il <
=S

Mobile / Web
Application

—

3rd party
dashboard

Integrate with
Applications

IT

Host the deployed archive on MATLAB
Production Server and Integrate with front-end
enterprise application, web applications
developed with 34 party tools, or dashboards

4@\ MathWorks



Scenario 3: Service API

Simulate a Mass-Spring-Damper System

This example shows an that simulates a spring-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

using RESTful interface.

You run this example by entering the following parameters of the mass-spring-damper system
o Mass-M
« Spring constant - K

o Damping coefficient - B

The setting below shows tunable parameters and simulaiton outputs
M: Mass K: Spring constant B: Damping coefficient

58 10 1
Input force profile Gate ® Step ' Ramp
Simulate

Simulation outputs

Mass Position
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Simulation Time
Simulation outputs
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Simulation Time
Simulation outputs
20 —Y
@
s 10
&
2 0 ——
@ Floor Plans htm @ Fioor Plar tml Showall X o I t.

Run simulation via enterprise application /
third party web application, or dashboard
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Supports a Full Spectrum of Simulation Deployment Scenarios

Standalone Apps

Service APIs
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Summary

«  Simulation goes beyond the design phase
= Simulation deployment made easy with Simulink Compiler

- Share simulations as standalone desktop apps, web apps, or enterprise applications
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Learn More

See us at Tech Showcase # |
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