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SDV Overview

> SDV(Software Defined Vehicle) source: Hyundai Motor Company

= Software Defined Vehicle

 Vehicles where software defines not only driving performance, but also comfort features, safety features, and the emotional
quality and brand identity of the vehicle

= Features
« OTA (Over-the-Air)
v'Updates the vehicle's software and firmware through wireless communication
v'Allows the vehicle to receive new functions by updating like a smartphone
« Integrated ECU
v'"Manages Al, autonomous driving, etc., with an integrated ECU through HPCs(High Performance Computers)
« E/E Architecture
« Convenience
* Driving
* Infotainment
» ADAS (Advanced Driver Assistance Systems)
« Service Platform
v Enables OEMs and third parties to provide services




SDV Overview

» Similar but different viewpoints on SDV

Company name definition

AT Vehicles where software defines not only driving performance, but also comfort features, safety
Motor ) : : : :
features, and the emotional quality and brand identity of the vehicle
Company
Vehicle that physical and digital components are decoupled, and features and functionality are
BMW :
defined through software
Samsung Vehicles can be updated with the latest security features, other updates and new applications

Electronics  over the air, similar to a mobile phone

Vehicles of software massively shaping the customer experience and in some cases even the

Bosch specification of the hardware

Vehicles where its core functions are managed by a software layer sitting between the driver’s

BlackBerr . : :
Y or fleet manager’s interface and vehicular functions and sensors




SDV Overview

> Evolution toward SDV

Infotainment
applications

Regulatory compliance

Feature update

New functions

Recall Response

Source: Hyundai Motor Company

Parameter update

subscription services

Bug fix



SDV Overview

> Evolution of vehicle E/E architecture

E/E Architecture Distributed (Current) Domain Centralization (Mid-term) Centralized Architecture (Long-term)

1
High-performance
Vehicle Control
e
=Sensor/Actuator @ Controller @® Domain Controller @ Zonal Controller @ Vehicle Supercomputer

source: Hyundai Kefico



SDV Overview

>

SDV main technical keywords

EE architecture

« Changes in electrical and electronic architecture
HW/SW decoupling

 Separation of hardware and software

API set

« App ecosystem through API's

SW platform

« OTA/autonomous driving-infotainment-vehicle control
Cloud

» Cloud becomes more important

e Cloud native development & virtual simulation
« App management

OTA

 Software update

* Integrity verification and security

Application

» App store

« Growth of app market

 Subscription services

Application

Adaptive Classic

AUTOSAR : AUTOSAR
Infotainment

e -
laptive CI: -
DAUTESOR HUTESOR

(Virtualization)

EE Architecture source : Hyundai Kefico



SDV Overview

> Evolution of Vehicle EE/SW Structure
* Autonomous driving
* Infotainment
« Control
* Cloud

» Autonomous Driving Electric/Electronic SW Platform
» High-performance autonomous driving processors
» High-performance autonomous driving sensors
» Software platform

> Stabilization of Automotive Platforms and SDV
= Expected between 2025 and 2027

Similar to Tesla's structure

ADV vehicle structure o Infotainment Control o Infotainment Control
Advancement of SDV Self Driving Application Application Sl D"‘""g Application Application
5 B - - - N &

] Linux OS Ubuntu FreeRTOS
5 N a2 E Y

-

Self Driving Infotainment Control Self Driving Infotainment Control

< Major OEMs’ architecture> < Tesla’s architecture >

Advancement of autonomous driving

Classic
AUTOSAR

Adaptive
AUTOSAR

Infotainment

Platform

Adaptive




SDV Overview

» Embedded System Structure

Control

« AUTOSAR Classic Platform
OTA and Automated Driving
« AUTOSAR Adaptive Platform
Infotainment

« Infotainment Platform
Cloud

Real time
Requirements
Safety
Criticality

Computing
power

of Major Automakers

AUTOSAR Classic
Platform

High,

in the range of micro-sec
High,

up to ASIL-D

Low,
~ 1000 DMIPs

AUTOSAR Adaptive
Platform

Mid,

in the range of milli-sec
High,

at least ASIL-B

High,

> 20.000 DMIPs

Comparison of Features by Platform

Infotainment

Low,
in the range of sec

Low,
QM

High,
~ 10.000 DMIPs

source : AUTOSAR 10t Open Conference, Welcome Note



SDV Overview

» Adaptive AUTOSAR Platform
= For OTA/AD
» SOA & easy-to-update platform
= Based on R23-11

» Not supported by Adaptive AUTOSAR (R 23-11)
» Protocol design for server-to-vehicle communication to receive software packages
« Designed by reflecting OEM-specific requirements
Al Platform
 Design of Al API for autonomous driving Source : Autosar.org
Cloud API
« Requires individual protocol design for cloud utilization
Determinism
« The order of invocation is determined by the thread scheduler

« Abnormal results may occur .
Vehicle) HPC Cloud
= OTA Process ( )
« Considerations such as ISO 24089 Application Cloud Application

Vehicle
Signal
Specification

> Future Evolution Directions

» Platform integration for Al utilization
= Flexible environment oS oS
through Cloud API definition L
« Consideration of R24-11 |__Computing Resource | MQTT Computing Resource
Framework Protocol Framework




SDV Overview

» SW Updates via OTA
= SOTA (Software Over-The-Air)
e Provided by Adaptive AUTOSAR

e Can add/update applications individually

e Can update during runtime
= FOTA (Firmware Over-The-Air)
 Currently for Classic AUTOSAR

« Requires the entire firmware to be updated even if only one application is updated

e Cannot update during runtime

— SOTA —

-

-

FOTA

~

FOTA

Adaptive
Applicati

Adaptive
1 .P, F lication

J

Adaptive
Application

ara:rest

ara::time
Time Synchronization

arai:per
Persistency

ara:phm
Platform Health Mgnt.

ara::state service

ara::diag service
State Diagnaostics
Management

ara::exec
Execution Mgnt.

aaaaaa m

ara::lot

22k ::log
Identity Access Mgnt.  Logging & Tracing

ara:is2s service ara:nm service
Signal to Service Network
Mapping Managemen it

—

POSIX PSESL [ C++ STL
Operating System

AUTOSAR Runtime for Adaptive Applications (ARA)

aaaaaaa

ara:iucm service
Update and Configuration Management

High-performance Computer
64-bit CPU

\_

S
|

\

sw
Components

Basic
Software

ECU
Resources

Application Layer

Runtime Environment

\_




SDV Overview

> SW Platform Structure for SDV
= Automated Driving

« Al & Adaptive AUTOSAR Cloud Platform
v'Autonomous driving decisions using Al
v’ Processing Al results within Adaptive AUTOSAR
= OTA
 Software updates
Infotainment
« Infotainment platform

. . Self Driving A Infotainment A Cloud Service A|
Control Applications pp pp pp

e Classic AUTOSAR Application

- Control of body, chassis and powertrain. etc

- © - ¥ U = = $ * ¥
AUTOSAR

Cloud Adaptive » »
« Connection through Cloud API AUTOSAR mboiominisifl A1 | |\ [l fotainment
. ' platform Platform Classic
AUTESOAR « AUTE@SAR

- U - ¥ U 9 - $ =& $

Self Driving Infotainment Control

Classic




SDV Overview

>

AUTOSAR from the Perspective of SDV
(Source: 15th AUTOSAR Open Conference, Jennifer Neumiiller)
Decoupling of HW and SW and emphasis on the Importance \(/)f API

» APIs exist in every abstraction layer.
 Cloud-to-vehicle API.

« Necessity of API standardization.
Cloud Mirroring

« Mirrors the physical layer on the left in the cloud
on the right.

DevOps Workbench

e Toolchain APIs exist that manage both the
physical layer and the cloud

« Used for development, deployment,
monitoring, etc.

hicle

Cloud

DevOps Workbench
Toolchain Cl/CD SW Distribution Collaboration Monitofing Analytics
Toolchain API
Compute Platform Cloud
Digital Twin Predective Maintenance
Functions / Applications
Function 1 Function 2 Function 3 Cloud Services
Automotive SW Platform
Vehicle / futomotive AP
PlatformfBervices
Execution Environment API Simulation / Verification AP
Execution Environment Edge Efabler Simulation & Verification Services
HW Abstraction API
HW Platform Data Center (Cloud / On Premise)
Vehicle Infrastructure Cloud Infrastructure
Sensors Zones / ECUs Actuators Models Scenarios Conditions

—



SDV Overview

» AUTOSAR in the SDV(source: 15th AUTOSAR Open Conference, Jennifer Neumiiller)
» Collaborative development between consortium
= Covers all areas from hardware to toolchain =TT

Board Focus Functions

. AUTOSAR
D AUTOEAR Opan Projects Toolchai
oolchain , o )
. Collaboration  Maonitorin Analytics
. Eclipse S0V €I, GO, SW Distrib, 9 v

. COVESA
. ASAM

Gaia-X, Catena-X
. Cloud Simulation & Validation
. CHCE , : Edge Enabler
Services Services
. CAAM S0V I IH

Predictive

T Digital Twins Data Center

. Aulowars Foundalion

Applications

. khronos

Platform Services

Execution Environment

]
I I HW Platform

Vehicle API Project for
Cloud-Vehicle Connectivity

Toolchain AP|

Simulation / Verification AP|

Automotive API

Middleware API

Execution Environment AP

HW Abstraction AP|



Evolution of HW/SW Platform

> Adaptive AUTOSAR-Infotainment-Classic AUTOSAR structure
= Benz, Hyundai, Volvo, Volkswagen, Toyota cases

Mercedes Benz Operatlng System (MB ()S [ Comer: EEEENSERS

Infotainment Screen =SSl T-
Zone Controller S| |-

CE W AutoEver r"T‘lcbilgene

. @ Research & Development

HYUNDAI

. Autonomous Driving

7 - S |
) ?oia Competitiveness & Efficiency e - g E
=

[5 MBUX infotainment system

L‘) Driving &Charging

. ) Software: Cloud - Car - IT

Q
) k’ Body & Comfort

. -{ E/E Integration

Real Life 5 Virtual
New Features, Services, and Functionality ‘

— ; ! Ay P T~
=T & ] & -
Autonomy . Other
Applications Infortainment Applications

s Application Programmable Interface (API) Arene Tools
~ (Simulation Environment)

" VolvoCars0S

Arene Operating System (OS)
l'l Infotainment OS IB Realtime OS -, 01 AUTOSAR Hardware Abstraction Layer (HAL)

=



Evolution of HW/SW Platform

> HPCs for SDV

< Snapdragon Ride Flex, Qualcomm > < EyeQ Ultra, Mobileye >
« Mass production contract with Volkswagen in 2022 * Polestar 4 in 2024
« Showcased an integrated cockpit and ADAS platform * Bentley in 2025
with Bosch at CES 2024 . ...orice ries e » Collaboration with Porsche

) )

EyeQ® Ultra
""" @
< Drive Orin, Nvidia > < Ambarella, N1 SoC >
 Mercedes-Benz in 2024 e Contracts with Bosch and Continental

» Volvo EX90 in 2024
« 250 TOPS/80W performance

Source: Each Company



Evolution of HW/SW Platform

» HW platform evolution - Integration of main ECUs with HPCs
= NVIDIA DRIVE Thor
« Scheduled for release in 2025
v 2000 TOPS
e Integration with HPC
v Digital Cluster
v Infotainment
v Parking
v'ADAS and more
e ASIL-D Level Achieved
v"Utilization NVIDIA DriveOS SDK
« Multi-domain Computing
v'Can run Linux and Android simultaneously

Source: NVIDIA



Evolution of HW/SW Platform

» HW platform evolution — Integration of low level MCUs with zonal processors
» Infineon AURIX 3G
« Low-level zonal architecture implementation via hypervisor. ,__SV,\_/_m?_(iu'is_
v Integration of sub-MCUs into a single MCU using Hypervisor be bl Lo Ll
« HW modules ] & SW modulest - /' - AURIX 3G
v'Minimize interference between applications through FFl Implementation EEEE
« Freedom From Interference
« Parallel Processing Unit (PPU)
v'Al and Matrix Computation Accelerators
v’ Accelerate automotive Al algorithms, virtual sensors and MPC computation
« RRAM (Resistive RAM)
v'Ideal for updating applications via OTA

Low-level MCUs

library SDK

. . — Example: Dual Inverter incl. additional HV enforced
 Fast data read and write speeds, Higher endurance functions in one combined ECU frewall
[ & | es
1T SW'ECOSYStem MCAL & Inverter A 45' Qﬂ:’
( PPU \ COM Stack &L CS',&
Compiler
f — " —— o8 o — -
: 32b 128b~256b ~= Application ..
by | Scalar Vector DSP SYOFSYS" iy Auto code MATLAB s !
150 ) T | | | || S @
TriCore e \ TASKING — .
1.8 ( Cluster Components ] j € ONNX
&- / Ll mL L xNN _v f . Keras e




Evolution of HW/SW Platform

> Case study: IAA 2023
» Stabilizing EV, autonomous, and SDV platforms
« Benchmarking Tesla’s architecture
e Targeting commercialization between 2024 and 2026.

Tesla German OEMs German OEMs
<electric Electric Over 700 kilometers in a single charge Benz MMA
. . Silicon Batteries/CTP & CTB
vehicle> vehicles Rare-earth-free Motor/Axial Flux Motor BMW Neue Klasse
VW SSP
<Automated Automated High-performance AD processors Benz NVIDIA-Luminar
e . High-performance LiDAR sensors BMW Valeo ECU (Qualcomm)

Driving> driving Cameras & 4D Imaging Radars VW Qualcomm-Innoviz

Adaptive AUTOSAR Benz MB.OS
Classic AUTOSAR
VW VW.0S
Android Aut ti
ndroid Automotive BMW Drive OS




Evolution of HW/SW Platform

> Case study: IAA 2023, MB.OS
* In-house developed OS for SDV B
« Mercedes Benz Operating System Qv E '
« late 2024, starting with the concept CLA class
¢ MB.OS-based infotainment system on The New E-Class 11th generation

Utilizing MMA as the HW platform, Planning to use MB.OS

Related key vendors
e Nvidia Orin Processor & Luminar Iris Lidar

Chip-To-Cloud Architecture The four domains of MB.OS
e From Chip to Cloud in the Car
v Enable flexible capabilities for future SDV

Infotainment Automated Body & Driving &
Driving Comfort Charging

Configured with four domains r—un | | r—(( "
(N é
, i

« Infotainment, Automated Driving, Body&Comfort, Driving&Charging i H-J

-




Evolution of HW/SW Platform

» MB.OS Strategy Update: Mercedes Benz Operating System (2023.03.03)
MB .S software base layer

Mercedes-Benz
in-house development

AuUuT@SAR based Mercedes-Benz
stack development with VEcToRr >

Integration of standard software;
commercial & open source

A‘JI /STRATEGY UPBATEZ MEREEDES-BENZ DPERATING SHSTEH e Feki 22! 2 '

0
ot
L]

Source: mbsu-0s-2023-presentation-markus-schaefer-magnus-oestberg



Evolution of HW/SW Platform

» Connected cars with 5G
= MWC23 & MWC24
e 5G Acceleration
« Network API
= Avanci Platform
 Patent platform - patents from Ericsson, Samsung, Nokia, Qualcomm, LG Electronics, Sony and more
v'Samsung Electronics (joined April 2023), LG Electronics (joined February 2022)
« 5G Connected Vehicle License Licensees Participating in Avanci 5G Vehicle
v License support for C-V2X, 5G, 4G, and more
v'$29 per vehicle on contracts prior to 2024.02
v'$32 per vehicle on subsequent contracts
v'Benz signs first 5G contract (2023.08.17) Polestar & Renautt @ Swow S o Y
v"Hyundai Motor Group signs deal in Nov. 2023

= s DISER! LKL KOBEUO  #] V) &

sssssss

o

Market-driven pricing

Avanci 56 license pricing $32 [ vehicle
includes 4G, 3G, and 2G license base running royalty
Early licensee pricing $29 [ vehicle

Avanci bG license signed before the later of February 16, 2024 or first sale
of 5G connected vehicle, other conditions apply



Evolution of HW/SW Platform

» China CAAM SDV API (AOC 24)
= December 2022, AUTOSAR-based SDV API Standardization
« Mass production coverage of 20+ vehicles from 10 OEM groups

= Developing APIs based on AUTOSAR Platform
 Classic AUTOSAR
v Body, powertrain, temperature management, chassis, ADAS, etc.
v 345 total
« Adaptive AUTOSAR
v’ Body, vehicle control, temperature management, energy management, ADAS, HMI, etc.
v 504 total

= Mass production in 2023 (2 OEMs, 5 vehicles) SDV API
« BYD: Seal, Seal U, ATTO3
* nio: et7, es/ | i | - o
= Mass production in 2024 (4+ OEMs, 8+ vehicle types) Mesion et Merion et T T
« Dongfeng, Changan, GAC, BAIC, Cyrus, Chery, Jianghuai, etc.

el nll ull uanl

BHNEEXTHEE BRNSEXTHE CRNEEXTHE BRNEEXIHEE



Cloud Native Development

» Cloud Native Development
= SOAFEE (Scalable Open Architecture For Embedded Edge)
= Collaborative organizations to build SDV open source architecture
« OEMs, system semiconductor, SW, cloud companies, and more
« Governing Body Members - ARM, AWS, Bosch, Continental, LG Electronics, etc.
« Voting Members - QNX, Elektrobit, ETAS, Mathworks, Renesas, etc.
= Goals
« Goal of building a cloud-native architecture that accommodates diverse HW
v'Reduce application development time
v’ Expansion of ARM ecosystem

SOAFEE Cloud Native Architecture Vision

Framework for enabling mixed critical workload across cloud and vehicle

QM/ASIL-B Service QM/ASIL-B Service QM/ASIL-B AsIL-D
Service Service
| HAL | | HAL || wa || ma
Mixed Criticality Aware 05 | . RTOS RTOS RTOS
Orchestrator
Standard Based Virtual Compute Environment & Tools SOAFEE Frameworl k
I 1 Cloud-Native Service
“ ' deployment
1 QM/ASIL-B Service QM/ASIL-B Service am/asiL-g ASIL-D
! Servica service |
H Mixed Critical Orchestrator | t I S If D g
| HAL i
: bes rical orrestator HaL HAL | || | Contro e rivin
: Container runtime Container runi time Container runtime | M H t I I ol
N~ o5 wos | icro Controller
{ H os os RTOS ! o
f ?1 i I
v Hypervisor Hypervisor |
H | SOAFEE Frameworl k A
N I
H | Firmware | | Firmware | g
| High Compute CPU ” High Safaty CPU | i

= container = monolithic = optional



Cloud Native Development

> Cloud Platform for SDV
= QNX's Cloud Native Architecture
« Cloud-Edge Virtualization on Hypervisor
« Virtual Cockpit (2024.07.19)
v'Develop 100x faster than before

E Amazon EC2 Graviton — Armé4 arch | « Hardware dlsparlly_; Qualcomm 8295 — Armv8 arch

£ 1Y Edge £ IvY Edge

Scene detection Scene detection

Workload parity

Object detection Object detection

I
v

Deceleration detection Deceleration detection

RTOS parity
QNX SDP 7.1 < > QNXSDP 7.1
Hypervisor dispari
Hypervisor < P P ty_; Hypervisor
IVY Target Environment ”g_ >§, IVY Target Environment o=
(Cloud native) (Vehicle hardware) ol

t f

Unified IVY Development Tools and deployment

Source: BlackBerry



Cloud Native Development

» Case study: Virtual Simulation in the Cloud
= dSPACE VEOS (Virtual ECU Offline Simulation)
= Automotive network and ECU simulation platform
« BMW, Jaguar-Land Rover, Volkswagen, Ford
« Cloud-based testing of vehicle software

v'Validation of AUTOSAR-based ASW and BSW code or legacy code

v'Validation for several corner cases

 Simulation of driving scenarios for autonomous vehicles

v'Simulation of sensor data processing, path planning, vehicle control algorithms in the cloud

Functional tests of application
software (SIL)

® Single application SWCs or
- Basic V-ECU

complete application software
T (el ) Bes i

= Application software
IIIII. Advanced V-ECU
1 " =m

o (Level 2) = Non-production basic software,

created just for the V-ECU

MCAL V-ECU = Application software

(Level 3) ®» Production basic software

Diagnostic tests (SIL)

Complete ECU software tests (SIL)

_____________________________________

.........................

¢ i
! ECU Configuration CUImplementation ' | | ECUG

_____________________

______________

|
i 1 M i

ASW Mappings | f i Module configurations [t : ASW Mappings | i
i 1 |

11 Variable Descriptions |} RTE

H
Configuration [!
Parar

BSW 0s

HIL/XIL | Platform Management Debugging

T i

VEOS tool chains
(e.g. ASAM MDF 4.X, MAT, CSV, dSPACE IDF, CDF, BOSCH DCM, ASAM CDFX, STZ)

Automation Tools
(e.g. AutomationDesk, Python, or 3 party Test Automation Tools)

C-Code debugger
(e.g. Visual Studio)

'
| 4, Variable Descriptions
P

Manually generated
Manually generated from 31 party

! '
1 '
Module configurations l; H
'
]

Code Configuration [}

A Automatically generated from tools

VEOS 3! Tool chain2 0| 2%t
FH o7 | =K



Collaboration with Other Standards

» AUTOSAR from an SDV Perspective

= Collaborative development among consortium members

= Covering the entire range from HW to toolchain

Board Focus

B curosar
D AUTOSAR Dpen Projects
. Eclipse 5DV
. SOAFEE
B covesa
|
Gaia-X, Calana-x
B oo
. CAAM SOV

Aulowars Foundalion

Khronos

Cloud-to-Car Connectivity
Vehicle API Project

I||'ﬂ

Functions Layer APls
Uetefeal-L Collaboration = Monitoring Analytics
€1, €0, SW Distrib.
cross OEM fleet Toolchain AP
F’lredmtwe Digital Twins Data Center
Maintenance
OEM cloud Simulation [ Verification AP|

Cloud
Services

Simulation & Validation

ey Edge Enabler

off-board connect Automotive API
Applications
on-board connect Middleware API
Platform Services
compute Execution Environment AP
Execution Environment
embedded HW Abstraction AP|

HW Platform

Source: 15" AUTOSAR Open Conference, Jennifer Neumiller



Collaboration with Other Standards

» AOC 2024, Various directions for the evolution of SDV
= Adaptive AUTOSAR Commercialization
« Requires external platform support
v'Cloud and cloud connectivity a

~
‘/Al feature Support Cloud Application COVESA
. . oS
= Integration with related standards _
. . Cloud Computing Res. Standardized
e Cloud and cloud connectivity cloug Data Catalog
. ou
v'VSS in COVESA \ J . y
e p
v'SOVD in ASAM )
API
v SOAFEE / - \\ Specification "\\\
Al feature support Adaptive ,, o[ )
\/E b dd d A| Application v A4
mbe € AUTOSAR < Methodology
v Cloud Al Adaptive Platform And Tooling
os | | |EEa | T t
Payload -~ i
Micro Encoding
Processor In-Vehicle Data
|- / And Service
kCentraI Gateway / Specification

AUTO SAR
_ v,




Ecosystem Changes due to SDVs

» Why SDV for OEM?

= Competitiveness compared to other companies
« Maintaining ‘vehicle value’ through SDV

= Software updates and recall response
 Error handling and recall response
« Reduction of management costs
Feature updates New functions
= Consumer convenience features
« Infotainment, convenience, ADAS, and autonomous driving
« Monetization

Infotainment
application subscription service

» Subscription-based services iy el g Bug fix
« Offer a variety of subscription services
« Revenue and income for a new market Recall Response Parameter update

Gu-Min Jeong, Evolution of Software-Defined Vehicles and Their Implications for the Automotive Industry Ecosystem,
The Korean Associations of Mobility Studies, 2024



Ecosystem Changes due to SDVs

> Potential Changes with SDV - Evolution of Automotive Software Platforms
» Increasing complexity of software development
* Integrated development of software with different development cycles
v'DevOps, CI/CD issues
* Increase in development and management costs
« The need for cloud development for OTAs

= Development of in-house software platforms
« Development of an integrated platform for SDV
 In-house software platform development by automotive companies
« Adoption of Adaptive AUTOSAR-Infotainment-Classic AUTOSAR architecture

v AA-AA-CA
= Changes resulting from in-house platform development e I e
« Transition from model-specific to in-house platform development T =Bl s
[ microconwoier ] ————
« Challenges for companies not in the in-house ecosystem AUTOSAR Classc AUTOSAR Adaptive

Infotainment



Ecosystem Changes due to SDVs

> Potential changes with SDV - impact to HW components
= SDV platform for major OEMs
« Aligning with EV and ADV development
v’ Connecting with electric vehicle platforms
v Ex. Benz MMA Structure
« Expanding to internal combustion engines

— High-Performance Vehicle Computer

= Possible changes in HW componetns
« Potential for hardware and component market impact from SDV platforms
« Top-down software design impacts component markets

RF Communication

Autonomous Driving / NPU

= Classic AUTOSAR case study vt Network ey
« Similar architecture for AUTOSAR compliant MUCs
v'GTM and more
« Changes from top-down software design
v'Increased similarity for HW components
v'Increased influence of OEMs

OEM OEM

Tier1 Tier1

Tier2 Tier2



Ecosystem Changes due to SDVs

> Potential changes with SDV - Connected car market 4
= The evolution of a connected car market .f.',‘ii’il Rolfeceratin
e Avanci 5G Program | - e—
v'Hyundai, Benz, etc.
 Standardization of network APIs by mobile service providers
v'Reduce service development difficulty - @
+ V2X Evolution M — - o (e
v'Services with V2X “
« Advancing connected car services
v"Advancing communications-based services

[ I TRANSPORTATION

» Infotainment services due to the evolution to living spaces
« Expanding Android automotive adoption be OEMs
 Key revenue stream for OEMS
 Vehicles that turn into living spaces




Ecosystem Changes due to SDVs

> Potential changes with SDV - Automated driving services
» Collaborative development of AD-SDV-EV
« High-performance processors and high-performance LIDAR
v Example) Benz, Volvo, BMW, VW, etc.

» Updating AD capabilities with the SDV platform

e Enable advanced AD applications and services 4 Automated driving

advancement

» Platform stabilization coming soon
« 2025-2027

Advancements
of AD services

AD service design
for urban area

= Advances in AD services

« AD services with stabilized platforms AD platform design

>
2025 to 2027 2030 to 2035 Time

Gu-Min Jeong, Autonomous Driving 2035 (in Korean)

NIA Digital Transformation Strategy Report, 2022



Ecosystem Changes due to SDVs

> Potential changes with SDV - Evolution of the subscription services market
» Growth of subscription service market
« New sources of revenue Infotainment
« Download various apps and services
« App recommendations with LLMs

Comfort
= Potential development of AD and infotainment market
« AD features Self-Driving Control
+ Infotainment apps
= Potential changes in the vehicle sales model
 Subscription fee based model h

v Ex) Initial sales price + monthly subscription fee
e Two-sided or multi-sided market structure %

v Ex) Profits from API usage fees and App store fees
= =B
T O

Automobile companies



Conclusion

» Ecosystem changes with SDV

In-house software platform development
 Possibility of an exclusive ecosystem

Potential changes in HW components market
« Aligning in-house software and hardware

The evolution of the connected car market
 New era of ‘Communication in Car’
« Developments in the infotainment market

Developments in the automated driving market
« Automated driving application download with SDVs
« Platform stabilization and AD evolution

Evolution of subscription services

« Growth of subscription service market

« AD and infotainment market development

« Potential changes in the vehicle sales models

SDV development

Integrated collaboration

ICT-automotive technology convergence
Subscription service market

Automated driving market



Conclusion

» Key Considerations and Direction for SDVs (AOC 24)
= Cross-consortium collaboration
« AUTOSAR-centric consortium collaboration
« Cooperation with COVESA, ASAM, GAIA-X, Eclipse, SOAFEE, etc.

= Open source leverage
AUTOSAR

= API set definition
Adaptive Platform

//
/igagxggﬁ < SOAFEE o ASAM

QA;A_X EDER ATE <1 CLOUD NATIVE @ AUTOWARE

L= COMPUTING FOUNDATION FOUNDATION

eclipse



Conclusion

> Integrated collaboration for next-generation SDV in Korea

Next generation SDV

Towards
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7

\.
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Beyond Wireless.
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7
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HYUNDAI

Autokver

MOBIS

v
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HYUNDAI
KErFICO

~N

s

N
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Yk
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Conclusion

> Representative SDV and automotive SW startups in Korea

/ Infotainment

~

4 KanaviMoBILITY MOTYI=X
DRIMAES () o300
/ Automotive SW and App Platform \

() o31co

yellowknife

-

SURESOFT  AUTOCRYPT, Wondermove

\_

/

o

AUTOSAR

E‘i\;f PopcornSAR

SUR=ES0OFT

o

-

Automotive Apps

WAYSI

yellowknife

e TLUM=IT

wonhdermove

/




Conclusion

» Automated driving startups in Korea

Automated Driving

a2z

AUTONOMOUS @
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Thank youl
Dkookmin.ac.kr /

Facebook/gm
Linkedin:Gu-Min Jeong
Youtube: 921414


mailto:gm1004@kookmin.ac.kr
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