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Common Architecture and Shared technologies

~——
N ——

TRUCKS 7 2" e B
L

100% 100% 100%

= _L= o

CONSTRUCTION
EQUIPMENT

JV & ALLIANCES

VOLVO PENTA



(Ontinental »

The Future in Motion

Addressing

Stakeholder Needs

Continuous Evolution
(Digital Lifecycle)

V2X & Cloud Integration
Time2Market

Integration of 3 party SW
Safety, Security & Privacy

Impact on Tier 1 suppliers

Impact to
Architecture
Decoupling Hardware from
Software & Services
Compute Centralization
Separate 1/0O from Compute
Cloud / 10T Integration

Platform & Interface
Standardization

Drivers, Differentiators
& Portfolio

Driven by customer experience

Software as main differentiator,
innovation driver & asset

Ability to provide solutions and
integrate across loT stack

Scalable platforms and
re-usable building blocks
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Feature on Demand Data Driven Service Purpose Built Vehicles

* Digital Service Catalogue * Mass personalization
* Subscription based * Intelligent feedback

Services - AD & Connected * Software-defined
features performance

» Extended Living Space * Integrated cockpit
* Entertainment, workplace * Enhanced heads-up
* Last mile delivery

Isiness Model

Recurring
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Trends of Future EE Architectures...

Increasing number of vehicle

/
Vehicle Cloud @
functions in the cloud

Vehicle Centralized E/E Architecture Computing /~
domain independent o

Ham
central vehicle brain(s) b4 I_'FT
Vehicle Fusion Domain independent

W [~ o] t- =<3 “(Central) Vehicle Control Computer” with potential “Zone ECUs"
oHm HE HeS

-
N
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(Cross) Domain Centralized E/E
Architecture
increasing cross domain functions Domlm

Domain Fusion '.< *_’ Domain overlapping
I *D, “Cross Domain Control Units” / “Cross Domain Computer”
/

Domain specific
Centralization / =) D’ ,- D_ “Domain Control Units” / “Domain Computer”

sle = System on chip

Imegralion (. ﬁ t- t’ Functional Integration
Distributed

E/E Architecture

Modular !., Dj Each function has its ECU
D¢ (“Function Specific Control Units”)

typ. state of the art automotive ECUs (function specific) g Optional ECUs (e.g. Central Gateway) <2 Sensors/Actuators ECU = Blectronic Control Unit

[ Periormance ECUs e.g. (Cross-J0omain Control Unit

(Cross/YDomeln Computer; Vehichs Coatrel Compuner <2 Domain independent Zone ECUs Bl Oomain specific Zone ECUS (e.g. todays Door ECU)

Reference: https://www.gsaglobal.org/wp-content/uploads/2019/05/Trends-of-Future-EE-Architectures. pdf

One HW - One Domain One HW - Several Domain’s

APP1 APP2 APP3 DM1 [[BM2 ' DM3 | DM4
Do e | e T image/A
ML
Accelerators

Security
Accelerators

Volvo Group

|/O and communication interfaces
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Major Elements for SDV realization

Cloud Services
®
QL‘) Vehicle Applications ey, 0ns

oo o Platform

e Middleware, Diagnostics, Security

* Operating System & Virtualization

1] i

= E/E architecture & Hardware

Discreet & Flexible Services enabling New ways of Customer Value
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@ntinental Managing complexity through Partnerships

Ambarella”
SOFTWARE

HARDWARE

SOCS/PLATFORM

MOBILITY SYSTEM SOLUTIONS

AMBARELLA

AMBARELLA SOCS + SDK
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Software Defined Vehicle
Continental Automotive Edge Framework: Road to Cloud Ecosystem

£
DevOps Workbench 600 dws
P [ g Y )

| Toolchain | | cl/cp* | |Sw Distribution| | Collaboration | | Monitoring | | Analytics |
Scalable Compute Platform Cloud dws
)

Functions / Applications

. | @! (()) @ Digital Twin Predictive Maintenance
Body ADAS/

. Safety/
Cockpit AD Motion Cloud Services

© ©

_ Automotive SW Platform

T e e e e A s Platform Services
Scalable Compute Platform o101 N
0100 Middleware Edge Enabler ) : o (O}
- - l:l - upc S :EB Slmulallsons_‘\falldatlon 9.0
I=I Core SW /0S5 srviees

| i
' o
SE""“BL“W Continental HPC Platform Data Center
[s]

Signal Layer =

(Legacy) : 0 0o
: > SoC m d Cloud / On Premise
E o HPC

Note: Size of the boxes does not reflect the size or
complexity of the software. Vehicle Infrastructure ‘ Sensors | |Zones ! ECUS‘ | Actuators

* WP/ SoC / SoM: Micro-Processor / System on Chip / System on Module ; CI/ CD: Continuous Integration / Continuo
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Virtualization

Vehicle

N
HW & OS
Y .
k »
Function | 4+ &
MATLAB
/ SIMULINK®
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C The Future in Motion Virtual ECU’s OEM App App

RTE
BSW pIinnnn
Simulation Tasks cs . - -
MCAL - -
& Test cases = =

Hardware / SOC / ECU
INENNN
OEM App . }Reu o Real ECU

RTE
BsSwW
os
MCAL
OEM App App _ + Integration and testing of MCAL /

firmware / drivers on SOC

RTE
BSwW
os
MCAL Level 4b
OEM App s _ Full Binary + Fast Simulation (CUDA based
= I T
BSW
g; Level 4a
V-MCAL Partial Binary . .
OFth ep AP : + Function development / Testing
RTE Host
V-BSW
g; Level 3
OEM App App Production BSW « Hardware independent ECU SW
VRTE “ Development &Validation
g; Level 2
OEM App App Simulated BSW » Testing application functionalities /

Level 1
Application Leve

LevelO - Controller Mode
Use Cases
Closeness to reality
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TCS Automotive Research & Innovation Group

= Readiness for futuristic technology & market

% ‘o trends

5G Connectivity

Containerization Virtualization

Yo * |Innovation Lab: Conceptualization &

A' ; development of demonstrators
nalytics

Metaverse @
@‘ Cybersecurity Q = TCS Solutions & platforms to accelerate future

Vehicle Health Functional Safety Cloud mObility

7 o B
-

i ( Cockpit Engineering
C-Oea' We believe in driving digital innovation
AEREnA S and steering automotive journey to transform
lives for Safe, Secure & Sustainable mobility

Driving the Future of Mobility
tO CONSULTANCY |

SERVICES a Building on belief
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