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Simplifying your work...

...by working at good levels of abstraction.
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Creating Your Own Data
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Creating Your Own Data

input_dataset” - Signal Editor
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Changing Block Parameters
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Model Navigation

Sources Mechanical System

sensor

sensor

sensor

X_sensor

Controller
data type = single

Environment

Mechanical System

Simulink
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Adding New Blocks

Sources Mechanical System
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data type = single

Environment

Mechanical System
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SIMULATION DEBUG MODELING
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Componentisation



Use libraries to share rarely changing utilities across
models and projects

[FaddiePx]

utochMode]

-, doubla

Projected F-"-._r
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~._ doubla

boolean

PaddlaPosition
Acceleration

Projected PaddiePasition
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Autabode

SpeedToSet

ComputeSpeedXx

PaddlaPosition

Frojected PaddiePosition
doubde
SatSpaad

Autabode

furtiong)

fursstion()

) MathWorks

Less duplication

More readable

More efficient

14



A ConneclionRagquesi2
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¥ Librany: PongLtiliti

LIERARY

ClientStimulus0
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ClientStimulusi

Stimulus.
Ready
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<) MathWorks

How do you edit
the library block?
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Editing design components in libraries

HNew

-

Model Browser

Save ~

(=i Print =
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<) MathWorks
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Subsystem Reference

R2019b

ClientComputer

ﬁmequesﬁusgw&r

Block Parameters: ClientComputerD
SocketRea

Subsystem

Select the settings for the subsystem block. To enable parameters I ERTEDRIeT
for code generation, select "Treat as atomic unit'.

Mame Date Modified
SL_MGR.sk STA2019 4:23 PM
5L_Eall.she
5L_Paddle.sh

Stimulus
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ClientComputer.sh 5/14/2019 4:37 PM
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Subsystem Reference

’ ClientComputer I
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Subsystem Reference

SIMULATION DEBUG MODELING

Model Browser

Reac Y

autofodeds)

) MathWorks
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Subsystem Reference componentizes your model into
separate files
P R2019b

| |
- ._ Tm;ﬂequemm Reduce file contention
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ClientComputer0

21



Summary of componentization techniques

PaddiaPosilion

ComputaSpeadX

Libraries

Graphical reuse
Dynamic interface

Ideal for utilities &
blocksets

Subsystem
Reference

Graphical reuse
Dynamic interface

|deal for storing design
model components

b

<) MathWorks

SL_MGR_UpdateGameState

SL_MGR_DetectCallision

Model
Reference

Behaviour reuse
Defined interface

|deal for code generation
components
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Simulink has grown in capability
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Introducing the Simulink Toolstrip

SIMULATION

Stop Time | 120

E—J ¥ | Normal “:/‘l “ l/ @ E L*_J

Run Step
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Improved Commands Discoverability & Workflow

Basic Simulation workflow

Controls have no labels.
What do they do?

Mormal

Stop Time 30 qg @ m) @ Lﬁ' @

A MNormal v
Log Add Step Run Step Stop Data shift_logic Logic Simscape
Signals Viewer g Fast Restart Back v Forward Inspector Messages Analyzer Results

PREPARE SIMULATE REVIEW RESULTS

<) MathWorks

v
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Selection-based Filtering

Format tab automatically adds/removes sections based on current selection on canvas
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'D'} myvdp - Simulink prerelease use
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Controlling the Execution of Model Components

Schedulable Rate-Based Model

estimator_calibrate(

CJw @StIMAtOr_10MS() - -nemmm o s T Estimator
estimator_20ms() : : calibrate
tD o) D1[0.01]
controller_10ms() f§----3
. [ ControllerExpFcn - D2[0.02]
controller_20ms()/~; ‘-~~~ Pl_CTRL_10ms

Scheduler

SW Component2

A SW Component1

Export Function Model

Simulink o



¥ <f car- Simulink

SIMULATION MODELING

v, ‘g Find = ]
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Schedule Editor

* Serverintegration: Schedule Editor

(3L, save Mode! .?i. E

= ot |3 Hi h Arrange | Timing Layout
Partitions Diagram Legend -

PARTITIONS XEC MODEL DISPLAY VIEW

-~ Dependency >_rtConnecti0ns |

urce runs b stination

e Delay
Destination runs before source

Prevent Delay

Allow Delay

These connections become de

PARTITIONS

|m| Implicit
== A partition automatic reated fr

Periodic
A user-defined partition that e

Aperiodic
A partition that can execute at any

E

Order

Name

RTE_Ma

<) MathWorks
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BB S

Change the schedule easily

* Serverintegration: Schedule Editor
SCHEDULE EDITOR
| .
—
4 Move Up é -, Save Model .{E =
Manage Execution < MoveDown Update [, Highlight Arrange  Timing Layout
Partitions = Order Diagram Legend v
PARTITIONS | EXECUTION MODEL DISPLAY | VIEW
EXECUTION ORDER

Order Name

2 B RTE_ManageClientConnections -1
B RTE_ReadDataFromClients 0.01

3
RTE_ReadDataFromcClients 4 B Manager SL_MGR_DetectCollision | 0.01

5 B Ball.SL_Ball_Update 0.01

6 Bl Manager.SL_MGR_DetectScore 0.01

VPR g s £ B anager.SL_MGR_UpdateGameState 0.01
DetectCollision :

- ‘ 8 B RTE_SendDataToClients 0.01

Partition
Name Manager.SL_MGR_DetectCollision
Rate 0.01

Type Explicit periodic partition

I» | MANAGE PARTITIONS ‘
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Manager.SL_MGR_DetectCollision R b

simout

D
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Using the Schedule Editor simplifies your model

Serverintegration * - Simulink prerelease use

SIMULATION MODELING FORMAT

{open * [ Stop Time | 1000 / ») N ‘ |
|:|I b I | | g
Save Normal "
: ' Step ) Dara Logic Bird's-Eye

New
Inspector  Analyzer Scope

* (= Print v s \ g Fast Restart Back v
FILE |L1BRARY | PREPARE | SIMULATE REVIEW RESULTS

Perforce_

Serverintegration > Stepl Simulink Function6 ManageClientConnections Simulink Function ServerRTEServices SendDataToClients Simulink Function

|Pa|Serverintegration b

Run-Time Environment
These blocks mimic target run-time environment (RTE) for simulation purpose.
Generated code will be integrated into the RTE in the final implementation

Software Components
Code will be generated from these blocks

Manager

4 LunnecuonRequesto

SocketWriteToClientd|——2¢{ 1

SocketWriteToClient!

ConnectionRequestd SocketReadFromCliontd ReceiveData ReceiveData

ConnectionRequestl
SocketReadFromClientl

/| ConnectionRequest2 SocketReadFromClientl s
SocketReadFromClient2

uunm'_’cmﬁﬁaqw SocketReadFromClient2
ConnectionRequ SocketWriteToClient!
ManageClieniConnections SocketReadFromClient ReadDataFromClients ServerRTEServices SendDataToClients

FixedStepAuto
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XY Visualization o
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Parallel Simulations in Simulink

4\ simulation Manager

SIMULATION MANAGER
D -".:.;J-,

Elapsed Time
Number of Active Workers
Estimated Time Remaining

Simulation Manager

EEIEE

Stop Job  Open Selected Grid

List |Simulation  Show
| Defalls | Results

DISPLAY | RESULTS |

200
s N 00

8 [l ErrorsiAborted (0) [l Completed (68) [l Active (8) Queued (124)
00:01:30

OMN DETAILS
Run ID: 1

Status: Completed

Progress: 100

Parameters || Timing Info | Diagnostics

Type Name
Block Parameter Cf

Elapsed Time: 00:00:10

Simulink

Parallel Computing Toolbox

——
MATLAB Desktop

) MathWorks

== Scaling
batchsim
Slmulatlon Jobs T
Vs Worker
’ 0 = == = = » '
=~ Work
Slmulatlon Results Head orker
Worker

~
S 'S
A

Worker
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Simulation Manager*

tH @ @ : < | [CIEE

Open  Save Stop Job Simulation Open Selecied Show Reuse Grid = List
-

Details Resulis surf Window
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Simulations
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Figure 2
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P
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[
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Graphical analysis helps identify failues quickly

Simulation Manager*

Status

Loading model on parallel workers...

Expected Plot

'! MathWorks:
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Viewing Generated Code Alongside the Model

Embedded Coder

'h'} sldemo_fuelsys/fuel_rate_control * - Simulink

File  Edit
®-o-8 e

fuel_rate_control

View Display

Diagram

S EES-E-e g b

Simulation  Analysis

Code Tools

Help

BE~ [0 ]

Normal

®

|i|sldem0_fue15vs 4 @fuel_rate_cnntml »

(oL
E3
|

Sensors

Fuel Rate Control Subsystem

]sn'gle D2 (rad

-

|
—H <speed=> "

validate_sample_time

~. EngSensors

(R
th normal

oy

EngSensors DJ

es o

boolean D2

sld_FuelModes D2

Sensors

est_airflow

(g's)

02_nomal

fb_correction
fuel_mode

single D2 (g/s)

single D2

airflow_calc

fuel_mode

o

control_logic

- est airflow

1{g/s)

fb_comrection

fuel_mode

fuel_rate
(g's)

fuel _calc

single D2 (g/s

{a/s
iuel_rate

View diagnostics

auto{ode3)

'\ MathWorks:
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Include Custom Code in Test & Verification

Simulink Coverage
Simulink Design Verifier

Simulink

Stateflow

]

i

C/C++

Simulink Design Verifier

C/C++

L

N

Simulink Coverage

D1 C1 MCDC

1000 wemm 100000 w1000

100% wemm  ]00% == ]00% w—

) MathWorks

Test & Verification

-V
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Deep Learning and
Reinforcement Leaming
Workflows in Al

Jon Cherne, MathWorks

Extremea Quantum Mechanics in
MATLAB

ilya Kuprov. University of
Southamptan

Lunch

\Women in Tech Ignite Lunch
Janet Macrmillan, MathWorks

Networking and Exhibition Time

Big Data, Big Transformation: Big
Benefits for Large-Scals
Engineering Products

Martin McDonald and Andrew
Gorrie, Leonardo

Becoming a Data-Centric
Engineering Team: Catching Up
to the Data Deluge

Paul Peeling, MathWorks

Break

Controlling Complexity at
McLaren Automotive Using the
Latest MATLAB Features
Matthew Chave, MclLaren
Automotive Litd

Systems Engineering:
Requirements to Architecture to
Simulation

Mark Walker, MathWorks

Pixels to Features to Models:
Object Detection and Image
Segmentation

Matthew Elliott, MathWorks

Simulating Passenger Comfort
and Motion Sickness in
Autonomous Vehicles

Michael Wheeldon, Ricardo

Introduction to Simulink and
Stateflow
Tim Johns, MathWorks

Automated Driving System
Design and Simulation Using
MATLAB and Simulink
GianCarlo Pacith, MathWorlks

Developing Smart loT Sensors
Using the MathWorks Toolchain
Samuel Bailey, Skyrad Consulting

Synchronous Machine Modelling
Using Simscape

Peenki Rani, Cummins Generator

Technologles

Industrial loT and Digital Twins
Coorous Mohtad, MathWorks

Developing Fit-For-Purpose
Simscape Models to Support
System and Control Design
Rick Hyde, MathWorks

End of Day

Sensor Fusion and Tracking for
Autonomous Systems
Marc Willerton, MathWorks

Deploying Deep Neural Networks
to Embedded GPUs and CPUs
Steven Thomsett, MathWorks

Software Development Practices
with MATLAB
David Sampson, MathWorks

Developing a User Community to
Drive Sharing, Self-Leaming, and
Personal Development

Maithew Offredi and Rayner
Saggers, BAE Systems

Developing a Battery
Management System Using
Simulink

Chris Lim, MathWorks

Simplifying Requirements-Based
Verification with Model-Based
Design

Fraser Macmillen, MathWorks

Accelerating Embedded Software
Verification with Polyspace Static
Code Analysis

Stefan Dawid, MathWorks

Predictive Maintenance with
MATLAB
Fhil Rottier, MathWorks

'\ MathWorks:
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Read the Release Notes

R2019a at a Glance I

R2019b at a Glance

Explore What's New

Get more out of MATLAB and Simulink by downloading the
latest release.

Explore What's New

Get more out of MATLAB and Simulink by downloading the
latest release.

Deep Learning

Develop controllers and decision
making systems using
reinforcement learning, train deep
learning models on NVIDIA DGX
and cloud platforms, and apply
deep learning to 3-D data.

» Learn more

Automotive

Design and simulate AUTOSAR
software, interface with HERE HD
maps, and generate energy
balance reports.

» Learn more

Systems Eng

Design and an:
software archit
System Compc

» Learn mor¢

Release Highlights

Deep Learning

Use automatic differentiation, shared weights,
and custom training loops to build advanced
deep learning architectures, like GANs and
Siamese networks.

» Learn more

22 Running a Stateflow Chart - In this chart, entering a st

Task 1 B There are two operatng n

Normal: The traffic lignt r

A right is & Statelow chan tha models a traffc light Fault: The traffic light turr
ches batween red, yekow. and groen

on & timer. If  fauit occurs, e ight swiches o

tashing red rt .

11 Stalefiow, the Run bution simulstes e chart

TASK
Click Run 10 smmafate the chart, Tha stales snd
transtions it Hghight blue as thay
sctve
red=1;
yellow = 0
Lan

Ciick Submit 1o aszess your model, then click Next

Stateflow Onramp

Learn the basics of how to create, edit, and
simulate Stateflow models through an interactive
tutorial.

» Learn more

Automotive

Author AUTOSAR compositions and simulate
with basic software services; test automated
driving algorithms in 3D simulation; and leverage
the deep learning engine model and P0-P4 HEV
models for control algorithm testing and system
simulation.

» Learn more




Get Started

MATLAB Onramp

Quickly learn the
essentials of MATLAB.

) MathWorks

Simulink Onramp Deep Learning Onramp
Learn to create, edit, and Learn to use deep learning techniques
troubleshoot Simulink models. in MATLAB for image recognition.

Stateflow Onramp

Learn the basics of how to R b
create, edit, and simulate state
machines in Stateflow®
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