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Delays in vehicle

AUTOMOTIVE

General Motors facing delays, software
glitches in early days of EV transition

o By Dave Kunz gis

Home / Today's Market

Rivian Delays Vehicle
Deliveries Due to Software
Issues

Rivian also has two key events coming up

By Eddie Pan, InvestorPlace Financial News Writer Feb 9,2024,11:13 am EDT

« Rivian (RIVN) has paused deliveries in Canada, according to L K
Canada.

» The company confirmed that the pause was enacted in order to fix
IS<UE

« RIVN stock is down by over 20% this year.

# 7 AL Stocks With “Millionaire Maker” Potential in 2024
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Source: https://investorplace.com/2024/02/riviaelays
vehicledeliveriesdue-to-softwareissuesrivn-stock/
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Automotive News

Automotive News Europe

A CRAIN FAMILY BRAND

HOME FEATURES OPINION PHOTOS THE NUMBERS CUTAWAYS RESOURCE CENTER

Home > Cars & Concepts

Volvo EX90 launch delayed over software
integration

Production of Volvo's flagship electric crossover is pushed 'five or 25
months ///“"'
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—C Ul uollars over a decade

weiicle effort internally nicknamed Project Titan, was marred by layoffs, strategic

Thanges, and repeated delays
00006

By William Gavin Published February 27, 2024

Transportation

Layoffs at VW'’s Cariad further delay software launch in
Porsche, Audi models

ober 30, 2023 ] comment
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Source: https://qz.com/applev-electric-car-project-titan-canceled1851291112
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Automotive News Europe
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February 08, 2024 12:03 AM

Why creating software-defined vehicles is

‘costly, painful and intense'

Automakers are struggling to create a 'smartphone on wheels' because it
requires a complete rethink of vehicle development, new supplier
relationships and an overhaul of corporate culture.

NICKGIBBS X N ©&

Automotive News
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Source: https://europe.autonews.com/automakers/automakstsiggle
create-softwaredefinedvehicles
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Complexity of systems

A Hardware and software

ident recorder . ]
. . . : veént Data Recorder . :
with increasing {odt T gAutodimming 1 L4
lexit ! e g - (shows interdependencies |
comp exi y | | “’;‘vs.cemazacommup.qam ~ between sub-systems) i Complexty Measures
B ' s q,abu envnror{mengcontol e RS G0 GRS SR G A et S Tt s (ol Catical = 11.11
: ! | c 14 B {1 | Current = 9,51
A [)1Eevel!](?l3|ment & Ol?:teranon Bt ;"&:3"::;:5:’;& 5 AN SO 1F S . L B LN ) Mimium = 4,54
of vehicles (e.g. software B B | o
updates) SRENEEEER
| ] St J 111
- > . { | b N :
A 1 ECUC 1 vehicle RS | 951
problem (e.g.engine-, i ceraa 1
transmission-, suspensior, -- T if&%’é’iféfj.".;f;“"_‘:g’_, L l
airbag-, HVAG control) i | o S | e .l"é:’n?.i‘g“l‘; ot 1T 11 | 454
RSNl E=—\ - 4 "% . Electronicstabilityconol | | | 0 "
, Y B ! il Robustness = 65,.28%
v o) fiene| | i i, Activeyaw control Lt ! y
A Many problems A many R~ | e | " Yhsmibsioricgaeil 1 | | | S
. AN W \ § B 18 tanedepaﬁurewamnég; :
ECUsrequired T e "9 Bidaspet detecton | Lrdy
e m sy [ ) | Astive vibratio contol :
e s 5 Cylinger deactivaen
e e dié Stop/Start i
O / /1 ! 1!- I Ty & H ihlectrpvycyalvetlmng
||||| :ﬁ ,J" xl e ‘ ramiagn, | [l ‘U- :.:-" \\‘\ \\ - e » 2 . 13 ' E'&tmmchfotﬂecm
soviue -2 0 “\\ ; powd LNy N ot ] 4 Elettrlc power steering
[ — § varsass Rovies: | Yot Soemon odkon ., Soganervive L8 — i T i Momatlc maklng
e i A TR I e ) Adaptive cruise control
B Lo R -2 | [ NR 190 3 u Adaptve frontlightng
vt ‘ 1 { | N Alrbag deployment
! | i i : Engine control
] | | - Wmc:sis.eldwupercone&a

virtual () vehicle

Source: ontonixgcm.blog /car-electronics-how-much-more-complexity -can-we-handle/
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Vehicle Requirements

A A lot of vehicle functions

A Battery & Safety, Capacity,
Weight, Structure

A Energy Efficiency

A Worldwide legal
requirements

A Virtual Validation is
coming
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High -performance E/E platform

Key architectural directions

Vehicle as One System

Centralized computer system

: Y
Vehicle zonal I/O concentrators . 4

Highly scalable and modular
E/E hardware structure

Central
ECU

Central

Software centric with a ECU

Service Oriented Architecture

Real-time, deterministic —-——-
5 .

Ethernet AVB/TSN network

Must support software configuration
and Agile Continuous Integration
& Test development flow

Open Secured Universal

Source: Siemens / B

Huge demand for scalable, versatile software and hardware platforms |
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Future hardware -software co-design
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Tight Coupling

Hardware

Loose Coupling

Middleware & APIs

Hardware Abstraction Layer

Hardware

]\*

e

Design Principle

Software developed as monolith,
unseparated from other functions

or services provided by the
component.

Hardware drivers & system services

are unique to the system.

Software developed as independent
applications based on function or

service.

APIs & middleware added which

provide hardware-agnostic

interfaces for interacting with
hardware services or messaging

with other applications.

An abstraction layer provides
services which map hardware-
specific services, functions and data
to hardware-agnostic services,
functions and data defined in the

higher-level.

Virtual Vehicle

Impact

Updating is difficult due to
dependencies between
components.

Higher costs from
hardware complexity and
fragmentation with
unique software for each.

Software can be updated

or added more easily due

to separation of functions
by application.

Software can be
developed independently
of the specific hardware

while applications can
apply service-oriented
architecture.

Reduction or elimination
of hardware
fragmentation due to
software incompatibility.

Source: SBD Automotive

7 Nov 2024 6



Future hardware -software co-design

Yesterday: hard- and software coupled

&
I
Development : Real world operation

1
ﬁ
&'@ Start of production

The separation of hardware and software Source: BoschMobility

How to handle the different cycles

for hardware and software?
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USP: Multi -domain system : Vehicle Domains, SDV, HPC

SystemsSpecification Virtual Testing RealTesting System Operation

Energy, Safety

Consistency
Comfort

Approval

SDV
Functionality

o 4
.....

E/E Design
HPC

Distributed
Co-Simulation

Functional
Architecture

ContinuousData Provision andJtilization - 3 xtimes

Connecting SW-intensive systems, vehicle domains,
virtual (} vehicle HPC HW integration and operation

Virtual Vehicle 7 Nov 2024 8



Why Is data -driven relevant?
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Software: version 3.1.2 (7 Nov 2025)
Additional customer settings: ADAS kit,sport kit
Hardware platform : generation 3 (2 Feb 2025)

Millions of vehicles
A countless SW, HW and data statuses

How to find mutual influence?

) TN ] Where to fix a bug?
virtual '\ J vehicle
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4
Key Elements for Future Engineerigghim of Data Context Hub vir tualevehlcle
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Future Competitiveness and Process Performance \v
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Digital Thread - availability, traceability and semantic context of heterogeneous data and information

Data Accessibility and Synchronisation
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Connectivity, Context and Semantics of Data

DATA

EXPLAINED
WITH A STORY

ARRANGED

& - AR
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VISUALLY
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Data
Context
Hub

Efficient Data Management
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Break Down Silos, Unlock Insights,
Make Informed Decisions | )

Data
Context
Hub



Data

s Basic Concept I@DIintake, Context, Delivery

S

Geometry Data

S

Vehicle Variant

@

Simulation Data

it

SW/HW

Sources & Parts

S

Intake

. Vehicle Characteristics
_
. SW/HW Sources & Parts
Geometry

Simulation Parameters

Causalities

Context
Model
Simulation
Parameters
Causalities (| W

. SW/HW

S. & Parts

Geometry —

. Vehicle

Characteristics

Delivery

Context Map Solutiong Virtual Buildability

DCH empowered the client to develop a unified frontend application.
This application facilitates the assessment of a vehicle's virtual
buildability by centralizing access to all relevant information. With its
high performance and minimal latency, it ensures swift deais@king

and efficient feedback loaps.

SW/HW Sources & Parts
d Causalities

Vehicle Characteristics

OEM Custom Applicationsustom Application)

Solution¢ Engineering data exploration




Data
Context

Hub

DCH, as thiechnology for implementing a data providén an open data space, offers
datasets in standardized and interoperable formats, ensuring they're accompanied b

F utu re pote nt| ak precise metadata and documentation. Complying with technical protocols, DCH

ensures secure and regulated data transmission while continually updating its data fc

O pe n D ata S p aces D ata P rOVI de r relevance. Integration with the open data space infrastructure, such as specific APIS «

()

platforms, facilitates seamless accessibility and exchange by other participants.
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Data-driven hardware -software co-design
at Virtual Vehicle Research

Examples
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