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What to Expect

« 1HR run-time

« Welcome/Panelist Introductions 5min
« Summary 5min
« Panel Questions 10min
« QC Presentation 15min
« AWS Presentation 15min
- Q&A 10min

Webinar recording will be sent to all registrants
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Evolution
of SDV

Development
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Future Outlook of SDV Strategy
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Disrupter
Through start-up or
resetting for BEV
have leapt straight
to Vehicle 3.0 but
some struggle to
deliver the full value

Established

Premium
Medium Volumes
High Margins
High Legacy

Chinese

New Entrant
High Volumes
Medium Margins
High Legacy

High
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Low Margins

High Legacy




Qualcomm sBD) Automakers Ranked by OTA and Software Updates

SBD OTA rank

# Ford 3.0 15 To be here
#2 Rivian 15 Lincoln can join Ford in the Vehicle 3.0 group
IR and jump two places if they can extend the OTA

Tesla 15 capability for passenger safety and powertrain
#5 Jaguar 12
#6 BMW 11 To be here
B #7 Lucid 12 Installing features to OTA category while
Polestar 12 ' driving in the existing offerings can push
#9 < Volvo to Vehicle 3.0 in line with other
s Land Rover 1l premium competitors
§ ;'T"\ #11 Genesis 10
B '2 Mercedes-Benz 10
3 Codlc | "To be here |
- - §§ Chevrolet To be here
o GMC Nissan can become the potential OTA leader
a a I I I e S §y§ NissaN  among all Vehicle 2.0 brands if they can
Ta Honda increase the activity of OTA update
- Nissan

Across the e
Industry

Hyundai

Audi can improve their overall score by
Porsche m

adding more OTA-updateable domain which
at present is only limited to digital
cockpit/ADAS

Infiniti
Karma Automotive
Kia
o Q ESTST=IT=S
RAM
Subaru Being a new entrant, it has quickly achieved the top
rank among all Vehicle 1.0 brands as it offers OTA
Toyota updates for all the categories via cellular connectivity
VinFast
#32 Chrysler
Dodge -
o o CJ ]
Jeep L) AR
Mazda ~100% model-level implementation of OTA updates
Mitsubishi coupled with multiple domain capability and

connectivity channels (Bluetooth, cellular)
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Why Automakers Have Struggled to
Deliver the Software-Defined Vehicle

Four key hypotheses: What does success look like?
1. Expecting too much too soon Embracing Flexible solutions:
2. Goals are not defined properly Qualcomm’s Digital Chassis

3. Too much short-term thinking

4. Technology focus opposed to outcome focus

5/16/24 Webinar Discussion 6
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Panel Questions

1.What do you see as common blockers for OEMs throughout SDV
development?

2.What are some key opportunities that you see on the horizon for
companies to recognize the agility that SDVs can offer?

5/16/24 Webinar Discussion 7



’ Snapdragon

Cloud-Native Platforms for Software-
Defined Vehicles

Girish Shirasat
Senior Director, Product Management, Qualcomm Technologies, Inc.



Simplifying
Software
Complexity
with
Cloud-Native
Design

Cloud-native design
demonstrates efficiency
and addresses software
complexity, supported
by a robust development
ecosystem

Cloud-Native

Contlnuous

Decoupled software
from hardware

Non-Standard
Software:

Automotive stack faces
portability challenges
due to non-standards
based software

Mlcroserwces
delivery
< / ps

DevOps Contalners

Infrastructure Requirements

Cloud-to-Edge environmental

parity for software development

Challenges

Heterogeneous
Architectures:
Complex system
architectures

hinder achieving
environmental parity

Scaling
Challenges:
Cloud-native
infrastructure not
optimized for mixed
critical workloads

Workload orchestration

framework

Shortage of
Developers:
Automotive
industry lacks
cloud-native
developers



Qualcomm
SDV Vision

“ Deliver Car to Cloud
infrastructure for
developing and deploying
cloud-native automotive
application based on
Snapdragon Digital
Chassis accelerating
OEM TTM to building
SDV solutions ”
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200

In-Cloud
OEM Apps and Services

Qualcomm Snapdragon Automotive Cloud

. Data
Cloud Native . 3 Connected
Simulation -
Development Factory Services

. . Agile automotive
Cloud Service Providers software delivery

------------------------------------------------------------------------------ across the lifetime

of the vehicle
OEM Apps and Services

SDV Foundation Kit

Base Platform Software

Central Compute Processor Connectivity Platform

SEAMLESS EAST WEST SERVICE COMM

Qualcomm is adopting
“Developer First” strategy
across the company

Qualcomm Automotive
leading the way using
open standards across
the stack

Qualcomm joins Eclipse
SDV and SOAFEE to
contribute SDV enabling
technologies and build
ecosystem

Qualcomm continues

to invest in Android
ecosystem including
supporting Google's
AAOS-SDV infrastructure

//\ .
android s (C___sbv

L SOAFEE



Cloud-native Maximize Developer Efficiencies

Reduce Developer ClOUd

Feedback time

OEM Software Factory — Cloud-native Dev Ops

®

] Develop Review Unit Static
fa— Code Code Tests Analysis ;
1

I Automated Software In Loop Hardware In Loop System Tests
1 Developers Many per day Build (SIL) Test (HIL) Test in Garage

I
H:H Develop Review Static f
a— Code Code Analysis Many per day Many per day Planned

KPI Validation

Cloud-native Data Ops

5 Ingest Data Signal Signal .

Digital Twin (SoC-In-Cloud)

vSoC-In-Cloud vECU-In-Cloud

Virtual

Platf
IDE / Compiler/ Snapdragon P?ov?c;: Snapdragon I 3rd party
Debugger / Profilers Virtual SoC C:rtOtFlouf Virtual SoC Virtual SoC
unctionai

Parity
Cloud Instance Cloud Instance AWS EC2

Cloud| Emulated System Sensors
oud Instance Components Controls

..........




Snapdragon
Workbench & Agile
WoW Infrastructure

Dedicated Qualcomm
team for agile workflow:

PE (Product Engineer)
PO (Product Owner)
SM (Scrum Master)
SA (Software Architect . OEM Lean Agile
and more... Software Factory
Y
 VendoB /> l
AGILE AGILE
Vendor C CODE DELIVERY - FEATURE DELIVERY -

Qualcomm Participates into OEM Agile WoW
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Putting it
all together



Snapdragon Digital Chassis Enabled Cloud-native Development

Develop

QC SDV Workbench

Development
Environment

Infrastructure

Qualcomm
Code
Collab
IDE

Braking
App

Demo Configuration

Test Environment

Braking App
Container

SOME/IP

Linux Ubuntu

i

Braking
App

Braking App
Container

SOME/IP

Linux Ubuntu

Display Object Camera
Zonal Comms ) . .
Mi . Rendering detection Streaming
icroservice X . " . . .
Microservice Microservice Microservice
SOME/IP
Podman Hirte

RedHat In-Vehicle Safe OS
Gunyah Open Source Hypervisor
8775 Virtual HPC ( ADAS & Cockpit )

SOME-IP lT
VIB - Virtual BUS (SOME-IP)

CARLA

Ride SX hardware platform

Display Object Camera
Zonal Comms ) . .
Mi . Rendering detection Streaming
icroservice X . " . . .
Microservice Microservice Microservice
SOME/IP
Podman

RedHat In-Vehicle Safe OS
Gunyah Open Source Hypervisor
8775 Physical HPC ( ADAS & Cockpit ) — aka Ride SX
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LARRY DOWNES
PAUL F. NUNES

Stefano Marzani
WW Tech Leader, Software-Defined Vehicles

2022-2024, Amazon Web Services, Inc. or its affiliates.



SDV Trends

ECU Consolidation

Number of ECUs Number of ECUs
>100 Decreasing

with centralized compute
architectures in new
vehicle platforms

Software Volume &
Complexity Grows

Lines of code Lines of code

100-150M Increasing

due to new functionality,
highly automated and
autonomous driving

Value Chain
Collaboration

e

New vehicle-software value chains
emerging

aws
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How cloud can help

aws
N

2]

G
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Enabling a seamless experience between a developer’s
local environment, the cloud, and the vehicle

Enabling developer efficiency through platform engineering
concepts focused on providing self-service, global use and security,
reduction in Hardware dependency, consistent reproducible SW

artifacts and toolchains

Rearchitecting automotive software stacks and tools to
facilitate software modularity, portability, and

integration

© 2022-2024, Amazon Web Services, Inc. or its affiliates.



Customer implementation @ IAA Munich 2023

Android OS in
vehicle

4 Al @ C

©

*Same™ Android OS image running on
Graviton, bi-directional Ul streamed in
\aWS’, © 2022-2024, Amazon Web Services, Inc. or its affiliates. browser th rough WebRTC 4



Marelli Digimate vECU

“By combining the strengths of Marelli and
MARELLI AWS services, we can deliver the driving
experience consumers want while ensuring
security and reliability. Marelli’s digital twin
empowers software engineers to reduce
development time by up to 70% and realize
cost savings on prototypes up to 30%,
delivering software evolutions more
efficiently and cost-effectively.”

Marelli press release: bit.ly/3qVCTNB

Yannick Hoyau
VP and Head of Engineering & Innovation,
Marelli Electronic Systems

aws
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https://bit.ly/3qVCTNB

Panasonic vSkipGen is delivered through AWS marketplace

aws marketplace S
pa——

Categories ¥ Delivery Methods ¥ Solutions ¥ AWSIQ ¥ Resources ¥ Your Saved List

Become a Channel Partner  Sell in AWS Marketplace  Amazon Web Services Home Help

Panasonic vSkipGen Continue
AUTOMOTIVE By: Panasonic Automotive Systems Co., Ltd.

Panasonic vSkipGen is a product which allows software teams to develop target code without the
hardware, further strengthening the value chain and bar raising the automaker’s target quality for
the end customer.

Overview

vSkipGen allows automakers to decouple the software development from the hardware, reduce . .
time to market, and improve software quality. nghllghts

Sold by Panasonic Automotive Systems Co., Ltd. « Achieves High-level Environmental Parity

« Optimizes Developer Costs for Virtual Environments

Automotive
Categories Managed Services « Validation Test Parallelization and Automation at Scale

Business Intelligence & Advanced Analytics

Fulfillment method Professional Services

aws
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Panasonic vSkipGen + ETAS Autosar + Rightware Kanzi

5 €TAS
ISOLAR-VRTE

. AWS Cloud "ETAS

VPC
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Rowsng
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Atachment
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eTAS Appication

sD
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Association

.-

Transit Gateway

aws

N

© 2022-2024, Amazon Web Services,

Inc. or its affiliates.
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Resource
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Manaoér

VPC

,,

Coxkpit Panasonic
Applications
SOMENP SOMENP SD

Routing
Asscciation

Muhicast
Association

Transit Gateway
Attachment

& 20 >

PASA Cloud Demos

\ Z,
\\.

Trip A 234.0 mi

RPM x 1000

0ODO 000542 mi

Instrument Cluster on vSkipGen: AGL + Kanzi One



Panasonic vSkipGen & Qt

Qt and Panasonic Automotive Partner
to Enable the Software Defined
Vehicle

February 27, 2024 by

Panasonic Automotive Systems Company of Americare [ PA A V A
= irtual SkipGen
a digital twin of their 3rd generation digital cockpit solut S S P
fully optimized support for Android Automotive OS for ir

domains. 05-trout-t

"The Virtual SkipGen revolutionizes the automotive deve

seamlessly integrate cutting edge software-defined vet D \!/ D G

Officer, Panasonic Automotive Systems Company of Am
sets a new standard for HMI creation by minimizing har Display 0 - 1920x1080 (200 DPI) Display 1 - 1920x1080 (200 DPI) Display 2 - 1920x1080 (200 DP1)

scalability in the cloud""

Virtual SkipGen also includes support for common autor

end testing without the prerequisite of physical hardwai -~

220

Qt also announced at CES 2024 a new partnership with

aws
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AWS Cloud
VPC
Infotainment & Instrument Cluster ADAS — Digital Chassis T-ECU Powertrain

E EC2— E EC2-C7g E EC2 — C7g [Nitro] E EC2 —R8g ﬂi EC2 — C7g [Nitro]

G5g.metal [Nitro] = -
N N ®
@ arm & arm SYNopPsys
Full Emulation
Cortex-A Virtual HW Cortex-M Virtual HW
Autosar AulEsEr Classic Autosar
T4G

Graviton3 + DL2q

Graviton4 ! Graviton3

Env Parity Level 1 Env Parity Level 1 Env Parity Level 2

Env Parity Level 3/4

= Yocto-Linux ASIL-B OS

) Adaptive aptive [Cortex-A] [Cortex-M]
S Red Hat 05

ualcomm NXP iMX8 . .

Qualcomm®
Snapdragon Ride [armé64]

Classic Autosar

OSEK OS

aws EE Virtualization Strategy

N 2) © 2022-2024, Amazon Web Services, Inc. or its affiliates.



Virtualized

Targets
|
YOCtO - L)\ avisemig

@ntinenfal®* <& RedHat

lUbuntu\ VxWorks Pﬂ

MARELLI

*#2BlackBerry. QINIX.

Corbos
Linux

Arm  Aws Graviton

AT

TTTTES

111471

aws

N 2) © 2022-2024, Amazon Web Services, Inc. or its affiliates.



aws

Cloud-Native Tool
Collaborations

4 MathWorks' Group
SYNOPSYS dSPACE

) coreLLium  VEcTOR D>

‘g RIGHTWARE Genymotion

eTAS &R

Inc. or its affiliates.

Virtualized
Targets
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Engineering
Workbench

References

(©Ontinental® TOYOTA

STELUENANTIS

Partners

KPIT GiloballLogic

A Hitachi Group Company

(ontinental

aws
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Stellantis’ Virtual Engineering Workbench / Example

Stellantis Virtual Engineering Workbench consists of three main pillars: tools, targets and environment.
The interface to the user is a self-service web-based portal.

Predefined use case specific environments
with all of the tools, IDE’s, licensing — e

everything that enables a user to get started

L Self-service portal
on a use case.

Various levels of abstractions of 3:} Targets
the target platform that the user |
builds for. :
@ Automation
The is the input, in different

levels of abstraction or fidelity, that we
give to the workload on the targets to @ @
verify their function.

Reference: Stellantis Breakout Session @ re:Invent 2022

aws
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https://youtu.be/x0j3VSW90E0?si=84x1Sazjp7nuFh3Q

Some Datapoints from Customers

ln Achievements & Outlook — Update since AWS Reinvent, Nov 2022

Deployed features Upcoming features < All Press Releases

Integration of virtual workbench development
suppliers & partners + Scale platform to10000+ developers PIREIY D, 2025

Media Stellantis, BlackBerry QNX and AWS Launch Virtual Cockpit,

DI Transforming In-Vehicle Software Engineering

Initial workbench catalogue & self-service web- + More to come..... Stay tuned Fernio SILVEIRA
frontend deployed +3 543 4]
silveira@stellantis.com Vir

First development, test, and integration use cases * Industry-first innovation accelerates Stellantis development cycles up to 100 times, speedi

deployed (AutoSar-Classic, AutoSar-Adaptive, XIL) iverv of infotainment tech to customers

« BlackBerry QNX annou e cloud on AWS
Marketplace for mixed criticality and multi-OS embedded application development

100's of developers globally onboarded « Dynamic Cost Management & Reporting

/AN

S TELL:

« Stellantis introduces the first-of-its-kind virtual cockpit as a key component of the Stellantis

Delivered hybrid Use-Cases towards virtual vehicle Downloads

Press Release

* VECU's paired with real ECU’s

+ physical test environment paired with virtual
test environment (i.e.Integration of hybrid HIL, iz BlackBer: LR

VvHIL, smart-devices) ¢ Y i/ STELLEANANTIS aWS

- QNX )

AaWS STELUANTIS
il

e\
. f
All Things “ ' 4
. All Trur.:;s' N
Big Bang Disruption / )

Automotive

Big Bang Disrgption

BMW'S SOFTWARE-DEFINED VE A DEVELOPERS' DEEP DIVE INTO BMW OPERATING SYSTEM 9:
DR. CHRISTOPH GROTE ON BMW GROUP’'S CLOUD-FIRST THE POWER OF ECU VIRTUALIZATION IN THE CLOUD
APPROACH IN AUTOMOTIVE SOFTWARE DEVELOPMENT aWS,

aws
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Questions

Ask us now
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Thank you for Joining!

Don’t Forget: » Webinar recording will be available in the coming days

5/16/24 Webinar Discussion 8



