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MATLAB EXIPO
System of Systems
Challenges are bigger as the perspective grows
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Model-Based Design
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Monolithic Application

= No/minimal SW reuse

= High SW-HW coupling

SYex! SWC4
= Monolithic update

Monolithic Application
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SOA (Service Oriented Architecture)
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Monolithic Application




Migration from Legacy Model to SOA Architecture Model

SOA Architecture
Model
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Middleware Support

ROS /ROS2

Subscribe

QE
g

DataReader

DDS

Publish

Get Started with ROS Toolbox

DDS DataVieer

DDS Blockset Shapes Demo

ROS Toolbox

R2019b

DDS Blockset

R2021a

MATLAB EXPO

AUTOSAR

Configure AUTOSAR software component properties
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Create and Configure
AUTOSAR Software
Component

AUTOSAR Blockset



https://www.mathworks.com/help/ros/getting-started-with-ros-toolbox.html
https://www.mathworks.com/help/dds/gs/dds-blockset-getting-started-example.html
https://www.mathworks.com/help/autosar/ug/example-create-and-configure-autosar-software-component.html
https://www.mathworks.com/help/autosar/ug/example-create-and-configure-autosar-software-component.html
https://www.mathworks.com/help/autosar/ug/example-create-and-configure-autosar-software-component.html

MATLAB EXPO

From System Architecture to deployment of DDS Application
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Architecture DDS Model & Deployment &
Simulation Monitoring
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System-Level Simulation - Quadcopter

MATLAB EXPO
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System Architecture
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Sub-system Architecture - Vehicle
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Sketch Architecture & Elaborate Incrementally
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Sketch system interfaces
and elaborate
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Sketch Architecture & Elaborate Incrementally
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Trace to requirements and refine

MATLAB BXIPPO

Summary:  Enter Land from Track Altitude and Position
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Sequence Diagram
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Activity Diagram

R2024a

MATLAB BXIPPO
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DDS Blockset

MATLAB BXIPPO
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Data Distribution Services (DDS)

Simulation of Positioning System Using DDS

Data Distribution Services (DDS) uses | & s :

. [

* SOA methodology, and directly addresses , . ; .
publish and subscribe communications for O ——

real-time and embedded systems.

DDS addresses the needs of applications
t%l that require real-time data exchange in

industries like aerospace and defense,
automotive, and robotics.

DDS Blockset

Design and simulate DDS applications

§ Request a trial
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DDS : Publishers and Subscribers

Global Data Space

Data\vln ter ‘ DataReader |

Publishers : Applications that
send data

Subscribers : Applications that
receive data
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DDS Blockset

FOR System and algorithm engineers

WHO Develop software for DDS (Data Distribution
Service) based embedded systems

Provides <+ Apps and blocks to model and simulate
DDS software applications
« DDS dictionary to manage DDS
definitions
« API to Import and Export DDS definitions
« C++ production code generation with
DDS APIs (with Embedded Coder)

DDS Blockset fully integrates with third-party DDS stacks
including RTI Connext and eProsima Fast DDS

DDS Blockset is supported for all platforms - Mac, Windows and Linux

MATLAB EXPO

DDS Blockset

Design and simulate DDS applications

§ Request a trial

N L

Simulation of Positioning System Using DDS Y ke D0S Sample  Wirite DDS Sample
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DDS Layered Architecture

DDS implemented in
3'd party libraries
Application generated
from Simulink model

Code from Simulink
model links to 3
party DDS Libraries

Open source and paid
Implementations

i

DDS
Libraries

-[ Application

API
C, C++, Java, CH, ...

PRESENTATION
Data, Topics, Types, Serialization, QoS, Cache, Filtering...

PROTOCOL
Session, Reliability, QoS, Discovery, ...

PLatform

OPERATING SYSTEM
Windows, Unix (Linux, MacOS), VxWorks, Android, ...

NETWORK
UDP, TCP, STCP, ...

LINK / PHYSICAL LAYER
Ethernet, IEEE 802.11, 3G, 4G
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User Workflow with Ul Steps A
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(DDS XML or IDL)



Deploy DDS Application to Linux Target

MATLAB EXPO
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Embedded Coder Support Package for Linux Applications
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DEMO

MATLAB BXIPPO
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System Architecture of Multiple Aircraft Systems

< CmdCenter =

ic’

MAV
< MAV >

iIC

—— L * toMav b-:n—iib' frcm:_'_."n.ld_; i

L

. State 1)

L

Y
ual B

[

UAV1
< UAVL =

—(I::- fromMav

I

. -
uavd b

UAVZ
< UAVZ =

—(b fromMay

MATLAB BXIPPO

24



MATLAB EXPO

Architecture : Component Creation
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Architecture : Port and Connection
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Component : Behavior Model Creation
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MATLAB EXPO

Component : Import DDS Interface definitions

- Import DDS definitions from XML or create moswermossse =
neW Definitlons ' Set Application > Associate Dictionary

Select a dictionary with DDS definitions.

What to consider

Associate a dictionary with DDS properties to your modeled application. The dictionary
enables you to configure the DDS aspacts of your application. You can associate an existing
dictionary, import DDS XML file(s) to create and associate a new dictionary, or create and
associate a default dictionary.

() Use existing dictionary

Simulink Dictionary: } [ Browse ]
About the selected option
- Associates a dictionary with DDS properties to your application modeled in Simulink.
(O Create and use default dictionary

=2 | w i aAl
ol | R . | ———
sa | aw [ |m o~ g *

B ®* @*

a1
Targ| HE S 24 HO A2 =1 ROS(Robot Embedded
22| A HED ClAtoId 2l &=k Operating ... Coder
9 |Pa| Target B n
Y 2HH A DDs
ﬁ =4 22| A Application DOY Application Designer - Create DDS application and generate DDS-compliant code |
- r

DDS Application Designer
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Component : Import DDS Interface definitions

Define/Modify DDS definitions in DDS
Dictionary

— Topic Types
— Domains
— QoS

@
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Component : Import DDS Interface definitions

Define/Modify DDS definitions in DDS

Dictionary
— Topic Types
— Domains

‘m.; DDS Libraries: QuadCopter.sidd

MATLAB EXPO
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Component : Import DDS Interface definitions
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MATLAB EXPO
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Component : Model DDS Application

Model applications

Use DDS Blocks to model a Publisher or
Subscriber

MATLAB EXPO
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Component : Model DDS Application

MATLAB EXPO
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MATLAB EXPO

Component : Deployment of DDS Application

Generate DDS executables and deploy on
a DDS network

bool writewithWriter{const PosType* data, std::string participantMame, std::string w
DDS_DataWriter*® writer = getWriter(writerName, participanthame);
PosTypeDatawriter* foouwriter = PosTypeDatawriter_narrow(writer);
if(!foowriter) {

return false;
¥
const DDS_ReturnCode_t ret = PosTypeDataWriter_write((PosTypeDatawriter*)writer,
return (ret == DDS_ReturnCode_t::DDS_RETCODE_OK);

¥
bool createParticipant(std::string participantname) {
if (participants.find(participantName) == participants.end()) {
DDS_DomainParticipant* participant =
DDS_PomainParticipantFactory_create_participant_from_config(
DDS_TheParticipantractory, participantName.c_str());
if(!participant) {
return false;
¥
participants[participantName] = participant;
¥
return true;
¥

With Embedded coder, generate
— C++ production code with DDS APIs

— XML or IDL files from Simulink models to
deploy

34



MATLAB EXPO

Component : Deployment of DDS Application

Generate DDS executables and deploy on
a DDS network

DDS Application Cuick Start - O X

Set Application

What to consider

Configure DDS Application properties Specify the name of your DDS application and
the vendor it uses to connect to the DDS
i ) network

Application name: | DDS_LaneGuidance
Vendor: | eProsima -

eProsima

RTI Connext 6.0

Help Next

Full integration with third-party DDS stacks
including RTI Connext and eProsima Fast DDS
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Component : Deployment DDS Appl
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System : Deployment of DDS Applications
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Key Takeaways

Architecture

-

System of Systems
architectures are evolving,
pushed by need for advanced,
complex functions

g

~

)
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New, service-oriented
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master complexity and enable
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