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RTI in Automotive

RTI is working with "APTIV-
funded vehicles >X PE N G
newcomers. Bai&g'ﬁlﬁ
SZ

RTI Connext® Drive
around

the world.

— Certified to ISO 26262 ASIL D.

— Complete ECU to Cloud Framework.
— Integrated with DDS Blockset.




Challenges in future automotive
architecture design




Paradigm Shift Impact is Two Fold
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Future Proof

Uncertainty is the main risk

* Heterogenous changing
platforms

* Mixed ecosystems (AUTOSAR,
ROS, ...)

 Evolving physical and logical
architecture

* Building L2 and L3 with L4 and
L5 in mind

* Unknown risks and challenges
In 5-10 years time

Solution: Design for integration, adaptability and scalability



<— driver

More Autonomy Requires More Advanced Connectivity

The driver constantly
performs all aspects
of the dynamic
driving task. No
systems intervene -
only those that warn
the driver.

The driver must
constantly monitor
the drive.

The system can take
over either steering
or acceleration /
deceleration. The
driver must conti-
nuously carry out the
other.

The driver must
constantly monitor
the drive.
He must be readv ta

The system takes
over both steering
and acceleration /
deceleration in a
defined use case.

The driver must
constantly monitor
the drive. He must

|

The system takes
over both steering
and acceleration /
deceleration in a

defined use case. It
is capable of recogni-

zing its limits and
notifying the driver.

The driver does not
need to monitor the

The driver can hand
over the entire
driving task to the
system in a defined
use case.

The driver would not

automated vehicle —»

The system can take
over the entire
dynamic driving task
in all use cases.

The driver is no

be required at all longer required at all.

during these cases -

Connext Drive

drive, but be ready
res'

Common
Connectivity
Technologies

SOME/IP

OMG DDS
CAN bus
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Challenges in traditional message-centric
architectures

————————————————————————————————————————————————————————————————————————————————

What happens |

to the system !
when your !

|

| ; ; needs evolve '
| |
| |
i :
| |
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DDS enables the flexibility needed for future-
forward design.

=

DDS Databus

What happens
to the system
@ when your
needs evolve

DDS Databus

©2022 Real-Time Innovations, Inc



Data Distribution Service® (DDS™)

Cross-vendor portability

e OMG® Standard
— APIs for portability
— Wire Protocol for interoperability

* Automatic Discovery
* Peer to peer (no broker)
e Data-Centric Publish-Subscribe

* Quality of Service Configuration

Middleware

Cross-vendor interoperability



Autonomous Vehicles

Maintenance Availability

Fleet Management Databus

Vehicle

Situation

Awareness PIannlng

Vehicle Control (Safety Critical)

Traffic Road
Management Management

Municipal Cloud Databus

b4

Telematics

* Sensors

+

Sensor . CAN
GPS LiDAR Fusion Data Recording AUTOSAR

©2022 Real-Time Innovations, Inc.



How DDS works in Automotive Design

a8 o 205

Fleet Teleops

Component
DDS Databus

Sensor et Vehicle ROS2 (DDS)

Fusion ContrOI $ ‘

DDS Databus

X 2 X +

|

AUTOSAR ARA::COM (DDS) N AUTOSAR Classic Y DDS Databus

Adaptive Adaptive R
Device Service @

Test and
Validation

Simulation

/
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Optimizing Design
with DDS Blockset




DDS Blockset

* Allows users to leverage DDS capabilities in Simulink

— Generate code using DDS

DDS-XML based

Easy Simulink Integration
— Take sample
— Write sample

Support

— RTI Connext DDS

— RTI Connext Micro 2
— Open Source

ES Simulink Library Browser

L] ’sinewave V‘/&' Oy @ | = @
DDS Blockset
Dashboard A
Discontinuities ) @ >> |X]

Discrete

Logic and Bit Operations
Lookup Tables

Math Operations
Messages & Events
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing

Sinks

User-Defined Functions
Additional Math & Discrete
Quick Insert

AUTOSAR Blockset

DDS Blockset

Embedded Coder

Fixed-Point Designer

Fixed-Point Designer HDL Support

HDL Coder

DDS DDS

Take DDS Sample ~ Write DDS Sample




DDS Blockset

DDS Blockset R2021a by MathWorks

Design and simulate DDS applications

(DDS) middleware. The blockset includes a DDS dictionary

@ Write DDS Sample - Send Data Samples to DDS network

@y Take DDS Sample - Receive Data Samples from DDS network
® DDS Positioning System Application - Create, configure, and deploy a DDS positioning system application.

® DDS Blockset Shapes Demo - DDS Blockset implementation of Shapes Demo

Simulink Product

DDS Blockset provides apps and blocks for modeling and simulating software applications that publish or subscribe to Data Distribution Service

*ﬁ sldemo_househeat - Simulink sponsored third party support use — X
SIMULATION DEBUG MODELING FORMAT APPS = e o 0B (v)
o ) =
Get Embedded Simulink AUTOSAR DDS Requirements SIL/PIL Run on Custom
Add-Ons v Coder Coder Component ... Application ... Viewer Manager Hardware
ENVIRONMENT APPS A

©2022 Real-Time Innovations, Inc.



¥§ shapesdemo

SIMULATION MODELING
Ea s a0 : °
B_‘El > (J ) @ D Code for i ==} [ OpenReport %o
DDS Quick C/C++ Code Settings Code shapesdemo Build View & Remove Highlighting Share
b Start Advisor ¥ v Interface v v Code v
QUTPUT | ASSISTANCE PREPARE GENERATE CODE RESULTS SHARE -
g ) shapesdemo =T Property Inspector [ IR g
g ~E
5 © Cashopesdemod ¥ Inports: DataReader
! a
£y Source DataReader
— v Design
[ Subscribe Compute Logic S Data Type Bus: ShapeT...
a3 o .
Viin
& Max U
Dimensions -1
Complexity auto
~~~~~~~~~~~~ Input Output » @ -.Oompie l., utc
DataReader ’ ‘ DDS DataWriter Sample Time 0.1
Unit inherit
Logic v Code
Configuration Mode Use Reader ...
Topic ShapesDom
This will create a shape that is lagging by "Distance” of size "MyShapeSize" Reader XML Path MyPartici pa...
_ Reader QoS (default)
Copyright 2020 The MathWorks, Inc
s
« 3 1]
Code Mappings - DDS 9 >
Inports  Outports
Configuration Mode Topic Reader XML Path
© DataReader  Use Reader XML Path ShapesDomainLi... MyParticipantLibrary/MyParticipant/MySubscriber/MySquareRdr
Ready 100% auto(FixedStepDiscrete)
©2022 Real-Time Innovations, Inc.




Getting Started with the DDS Blockset

e RTI Connext for DDS Blockset toolbox

— |nstalls an eval version with a 2-month license

* Request a long-term license
— https://www.rti.com/connext-for-mathworks-users

— Configures Simulink DDS Blockset to use Connext
— Installs and runs RTI Tools from MATLAB

2

Add-Ons
N ® . .

: I connext m . RTI Connext” DDS Connectivity Framework for DDS Blockset version e
6.0.1 by RTI Connext software for DDS Blockset 270 Downloads
Real-Time Innovations (RTI) is the largest software framework provider for Updated 1 Sep 2022

r t ' Autonomous and Distributed Systems.

Real-Time Innovations (RTI) is the largest software framework provider for
Autonomous and Distributed Systems. RTI Connext” is a product suite based on the
Data Distribution Service (DDS) standard



https://www.rti.com/connext-for-mathworks-users
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Valet driving Demo video




Interoperability between AUTOSAR Adaptive, DDS and ROS2

over DDS network

Behavioral dath Planne ~
Pl Mlale /ourvatures
AN /nextgoal /directions
/plannerConfig Plans path between /smoothpath
Determines next /speed waypoints and /velprofile

caiculares velocity

DDS Databus

/currentvel
/vehdir

SNtre .
NPt e s b

e - o

VA et s

B

/accelcmd VEIILIC ot
/decelcmd Node
/refvelocity

/steeringangle ’
/vebdir ki
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Y TISTIIVCSIN LT TN
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©2022 Real-Time Innovations, Inc.



©2022 Real-Time Innovations, Inc.



DDS Blockset

For: System and algorithm engineers

Who: Develop software for DDS (Data Distribution

Service) based embedded systems

Apps and blocks to model, simulate DDS

software applications and communicate the

data from a Simulink® Real-Time™ model

using a DDS communication

« DDS dictionary to manage DDS definitions

* APl to Import and Export DDS definitions as
IDL/XML files

» Support for modeling and code generation for
event-driven communication

« Ability to manage and edit Quality of Services
(QoS) profiles

« C++ production code generation with DDS

APIs (with Embedded Coder)

Provides: °

DDS Blockset fully integrates with third-party DDS stacks including
RTI Connext Pro 6.0

RTI Connext Micro 2.4
*RTI TSS Connext 3.1

* Beta. FACE TSS. Contact Mark McBroom for details (mmcbroom@mathworks.com)

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

DDS Blockset

Design and simulate DDS applications

§ Request a trial

Simulation of Positioning System Using DDS

::::
I
"y,

[T T T ——— ,



RTI Connext and DDS Blockset

DDS Blockset is compatible with Connext 6.0 and Connext

Micro 2
Engineers can design to full embedded design and ECU

code generation up to ISO 26262 ASIL-D
RTI also offers a companion Integration Toolkit for
AUTOSAR Classic.



DDS Blockset — Examples

DDS Blockset Resources

Compute Logic ex_postioresimer

=3 EutAcceiSutisriber

ExPublcher

ES

Logic

e Documentation and Examples —

DDS Blockset Shapes Demo DDS Positioning System
Application

e Videos Cooseammpimiainet | (oo md oy onos
— DDS Blockset with RTI Shapes Demo

— DDS Blockset with ROS and AUTOSAR for Automotive
Applications

AUTSSAR

Example 1: Interoperability between AUTOSAR Adaptive,
DDS and ROS2 over DDS network

Application: Automated Valet Parking Example

» An incremental deployment methodology was shown to deploy a
hetererogenous system

> AUTESSAR

Lh) 1847 | 1925



https://www.mathworks.com/help/dds/release-notes.html
https://www.mathworks.com/help/dds/release-notes.html
https://www.mathworks.com/help/dds/release-notes.html
https://www.autosar.org/fileadmin/user_upload/media/AOC/AOC_2022/Videos/Day2/20220602%20Lieferung%20AUS21010%20Designing%20and%20Deploying%20Interoperable%20AUTOSAR%20LQ.mp4
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Questions?

Resources
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http://www.mathworks.com/products/dds
http://www.rti.com/third-party-integrations/connext-for-mathworks-users
http://www.rti.com/drive
mailto:Angel@RTI.com

Try a full version
of Connext DDS
for 30 days

TRY CONNEXT AT
RTI.COM/DOWNLOADS

Includes resources to get
you up and running fast



Stay Connected

rti.com :
Free trial of Connext DDS 0 rtisoftware

@rti_software W connextpodcast

@rti_software a rti.com/blog




