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Amazon.com, 1995 digital.auto

Welcome to Amazon.com
Books!

Ore million titles,
corisisteritly low prices.

(If vou explore just one thing, make it our personal notification service. We think it's very cooll)

SPOTLIGHT! -- AUGusT 16TH
Theze are the books we love, offered at Amaron. com low prices. The spotlight moves EVERY
day so please come often.

One Miiion TrTiEs
search Amazon com's million title catalog by author, subject, title, keyword, and more.. Or take
alook at the books we recommend m over 20 categories... Checl out our customer rewiews and
the award winners from the Hugo and Mebula to the Pulitzer and Wobel . and bestsellers are
30% off the publishers list...

Eves & EDITORS, A PERSONAL NOTIFICATION SERVICE
Like to know when that book you want comes out in paperback or when your favonte author
releases a new title? Eves, our tireless, automated search agent, will send you mail. Meanwhile,
our human editors are busy previewing galleys and reading advance rewiews. They can let vou
lenow when especially wonderful weorlcs are published m particular genres or subject areas. Come
i, meet Eves, and have it all explaned.

Your Account
Check the status of vour orders or change the email address and password you have on file with
uz. Please note that you do not need an account to use the store. The first time you place an
order, you will be gven the opportuntty to create an account.

www.versionmuseum.com
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Amazon.com, 1998 digital.auto
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Pecommendaica Gt 1 Revicwed |

7 Welcome to

\ <), = First-time visi
= \\\/ al I lazon'CO| I l Lf:am_\ir,;u!&.]

EARTH'S BIGGEST BOOKSTORE  SHopowmR Guard
2.5 million titles. Savings up to 40%.

Taxes Made ¥
TurboTax
Lo Only Jom Associates
Web stel
Monday, March 2, 1998
P Sear
What We're Reading... EL::
In The Urmwsa ard r}'c T eacup, K. C ity
~ 1 " CAan

WWW.Versionmuseum.com
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Amazon.com, 1999

digital.auto

SEARCH

All Products ~
E D

EROWSE

» Books
Bestsellers, Computers,
Kids, Business...

* Music

Mew Releasss, Top
Sellers, Classical,

» Video

DDg, Tup Sallars, Mew
Relezses, Kids B

Eamily. ..

» Auclions

Books, CDs, Photo
Equipment,
Collectibles. ..

» Electronics

TWs, Cameras,

WD Players...

* Toys & Games
Toys for Grownups,
Games & Puzzles
Acthon Figures, Baby
Toys...

‘ -

Daily Cards, Hi, Love,
EI.E M5 1 duva

» . .And More

1 ¥ r
Garden & Patio,
Software, Sporting

)

v | vounaccount | HELR

WE A BOOKS MUSIC | VIDEQ | TDYS & GAMES | ELECTRONICS | e-CARDS | AUCTIONS

HOW TO ORDER OUR GUARANTEE SITE GUIDE

WELCOME TD

‘amazon.com

Hallo! Shopping at Amazon.com is 100% secure--guaranteed.
Already a customer? Sign in.

In Books

London Calling

Wrapping up an ambitious reissue program the great Penelope
Fitzrgerald delivers not one but two classics in mumature. The
Golden Child 1s the British author's first novel, in which an
ancient mummy 1gnites a curatonal ruckus, whale Ar Freddie's
revalves around a drama academy amd its deeply amusing student
body. Go to Books

In Electronics

MiniDisc the Magnificent

Sony's Bundled MimlDise package harmonizes two separate
products--a MimDisc home recording deck and a portable MimDisc
plaver--so vou can record, edit, and title your cwn discs from both
analog and digital sources, then enjov them on the go. Go to Electronics

In Toys & Games
Pack with Pride

We ain't lion- this adorable Goliath Backpack Pal 15 a grreat way to
scare away those first-day-of-school jitters. Fill his tummy with books,
toys, and treats, and this furry beast will be vour child’s mane man in no
time. Go to Tovs & Games

In Video

Texas Two-Step?

In a stunning admission this week, the FBI confirmed that m 1993 its
agenits fired flammable devices at the Branch Davidian compound in
Waco, Texas, hours before the inferno enupted. But the Oscar-nomananed
Waco: The Rules of Engagement suggested thiz possibility back m 1997,
Check out this fearless documentary and prepare to question the
government's spin. Go to Video

www.digital.auto

Friday, August 27, 1333

What are they
listening to in
Austing Texas?

Explore Amazon.com

Purchase Circles.

Amazon.com 100 Hot

Boaks
Updated Hourly

1. Harry Potter and the
Pusoner of Azkaban

by 1. K. Rowling
- ) 2. Harry Potter and the

Sorcerar's Stone
by 1. K. Rowling

Chamber of Secrets
by 1. K. Rowling

b More Hot Books

Today in Music
Free song downloads.,

Music Top Sellers

1. Western Wall: The
Tucson Sessions
Linda Ronstadt,
Emmylou Harns

2. Fly
Dixie Chicks

3. Supernatural

Santana

WWW.Versionmuseum.com



Amazon.com, 2024 digital.auto

Deliver to Dirk - Hello, Dirk Returns Shopping-
amazonde © Berlin 14167 o bosch Q = EN~  Account & Lists + & Orders -\.—./Basket
= All BuyAgain Prime Video Keep Shopping For Amazon Basics Prime v Fresh Browsing History ~ Lieferando: Free de[ivery with
1-16 of over 20,000 results for "bosch" Sort by: Featured v
Deliver . .
y ) BOSCH Discover now: cordless hammer drills from Bosch!

D All Prime " TechnikfirsLeben Shop Bosch >
Department
Prime Video

TV
DIY & Tools

Drill Drivers
Drill Bit Sets

& e

Power Saws Bosch Professional 18 V Bosch Home and Garden Bosch Professional GSR
Cordless Drill Screwdriv... 06039D8005 Bosch Eas... 18V-55 Cordless Screw...
Movies & TV Customer Review woir A&y 580 Fodrdokolr 4,312 Yodr i iy 500
vprime vprime vprime
kA Ky & Up
Sponsored €&
Film & TV Genre Results
Action & Adventure Learn about these results. Check each product page for other buying options.

Arts & Entertainment Sponsored @

Comedyv _ s _ - _ _u 3z B : x 2 53 B

www.versionmuseum.com
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How to build the best possible customer experience? digital.auto

Ideate Build

[eeaa] Define

Which features do
customers really want?
And how do they like
the UX?

Empathise

v Experiment /
\ /

\\_4_//

Measure

Learn

Design Thinking Lean Startup Agile

www.digital.auto



A/B testing example digital.auto

’ S Top-Kundenrezensionen
/ I K
{ {0 : '~ Roman

Top-Kundenrez ¥ Yr Yr v ¥r Sous-vide macht tierisch Spass mit dem Searzall Torch!
16. Juli 2018

Verifizierter Kauf

Sous-vide mit Searzall macht Spass und das Resultat ist sehr gut. Ich nutze es aber auch fiir andere C
Yo ¥rir ey Sous- um ein Spiegel-Ei am Schluss etwas zu erhitzen on top. Nicht glinstig mit den Brenner aber es hat sic
g 9 g

16. Juli 2018
Roman Verifizierter Kauf @ Nitzlich ~ Kommentar = Missbrauch melden
o Sous-vide mit Searza
YrYrirrvr Sous-vid um ein Spiegel-Ei am Schluss etwas zu erhitzen on top. Nicht giinstig mit den Brenner aber es hat sich gelohnt.
16. Juli 2018

Verifizierter Kauf ‘ Nitzlich ’ Kommentar  Missbrauch melden

Sous-vide mit Searzall .
um ein Spiegel-Ei am Schluss etwas zu erhitzen on top. Nicht giinstig mit den Brenner aber es hat sich gelohnt.

Nitzlich ’ Kommentar Missbrauch melden

www.digital.auto 9



But: How to apply this to the automotive reality? digital.auto

Ideate Build

DevOps Agile, MVP,

SDV Al
(-ﬁ-'\ g.) C) @ fast iterations
1

First-time-right,
slow evolution,
long-term planning

v Experiment /
\ /

\\-4-’/

Measure

V-Model

Learn
P MVP
< Agile
Design Thinking Lean Startup First-time-right
SOP

www.digital.auto
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Complexity digital.auto

NightVision
Head-Up display
Driver Alertnes monitoring
@ Accident recorder

-, EventData Recorder : S i °
System complexity map_ . Complexity
@ erorian! T (shows interdependencies
VoiceiDataicommuhication between sub-systems) Complexity Measures
- Zabinenviroriment control : ; Crtical = 11,11
4 BSRG Curent = 9,51
.- Entertainment system Minimium = 4,54
& atters agement
o Lar; rection X
5 onic toll collécion
igital turnisigngls N
Navigafion sisten H 1n
et H ependencies
o e B Global complexity 351
~ Notsesuppression ; RS
i Acfivesuysperision ~measure
& Hill-hold conteol
@ Regenetativeibreaking
Oriver Evet Oata s " @-Antilock braking
Noin Nermsass Rocorder Cobin ome Tire pressure manitorin
s Ao Dvemming - innn Q T 5 2
s 5 :m' . ' @ Da;king sy ,teynab > 4.54
Recceder Marsgemert = Electronic stability control f %
G o A, W Activeyaw control Robustness = 65.28%
Destrtis  Coowel  Paresta Chutter /l:':"“ “ &5 Transmission cantrol RATING
ws mm LB A -
\ W Ogtal Yurs Sgra 6 = o o
..,,.«.‘m- e RO 'aA tive vibratior contol N
i Syan L Eylinder deactivaion
Raiie \’“ML'.”T.I W Hdle Stop/Siar
M_':(;‘ $iolie Soocosiien A Electroniic alvetiming
= "":“ L ; S \E.Ji Electronic fhrottle control
rw:::; 4 ”,::.., ~.~. R} fachiry Control R Ele;t,: cpotwerst:enng
2 o vaaanin w-u Tt s e Segenerstve e onjatic braking
o~ Control '”‘" e = e Toe Waking Adaptive cruise control .
. iy o o e Adaptive frontlighting V arian t S
Coone Airbag deployment
Engme control
Windshield wiper oomrgl

Source: ontonixqcm.blog
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Integration Hell digital.auto

OEM

T
| |

Tierl Tierl

T
| |

Tier2 Tier2
T

www.digital.auto 12



Clash of two worlds digital.auto

Realtime

~

V-Model

Physical Experience

www.digital.auto 13



How to cut the gordian knot? digital.auto

www.digital.auto 14
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Cloud Native: Learning from the Internet guys digital.auto

DevOps Continuous Delivery Loose Coupling

Cross-functional Incremental code Microservices & APIs Containerization

DevOps teams are changes are made

collaborating frequently and reliably Applications are Containers provide a

throughout the product developed as suites of lightweight, portable

lifecycle modular microservices and automated runtime
with well defined for applications and
programming interfaces microservices

Open-source

Foundational software is jointly developed and shared by a large open-source community. AN
This includes operating systems, container runtimes, middleware for microservice orchestration, m
and the tool chain for continuous integration and delivery (Cl/CD)

www.digital.auto 17






Apps & APIs: Smart Phones = Benchmark

digital.auto

Touch APls,
Media APIs,
Core Service

APls, Core OS

APIs

o |

,Whip sound app”

1

2w
|

4

API

)

|
o)

www.digital.auto

Benchmark Apple (2023)
$89bn revenue

= 2.3 mio apps

= 36 mio registered
developers
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playground.digital.auto Q Search B0 @& ACMECar(EV)v0.1 E VehicleAPls i Prototypes = &

COVESAVSS v APl Mapping List View Tree View

¢ Edit
Q_ Search = Filter

+ New Wishlist API

Vehicle BRANCH 0
Vehicle.ADAS BRANCH
Vehicle. ADAS.ABS BRANCH
Vehicle. ADAS.ABS.IsEnabled ACTUATOR
Vehicle. ADAS.ABS.IsEngaged SENSOR
Vehicle. ADAS.ABS.IsError SENSOR
Vehicle. ADAS.ActiveAutonomyLevel SENSOR
Vehicle. ADAS.CruiseControl BRANCH
Vehicle. ADAS.CruiseControl.IsActive ACTUATOR
Vehicle. ADAS.CruiseControl.IsEnabled ACTUATOR
Vehicle. ADAS.CruiseControl.IsError SENSOR
Vehicle. ADAS.CruiseControl.SpeedSet ACTUATOR
Vehicle. ADAS.EBA BRANCH
Vehicle.ADAS.EBA.IsEnabled ACTUATOR
Vehicle. ADAS.EBA.IsEngaged SENSOR
Vehicle. ADAS.EBA.IsError SENSOR
Vehicle. ADAS.EBD BRANCH
Vehicle.ADAS.EBD.IsEnabled ACTUATOR
Vehicle. ADAS.EBD.IsEngaged SENSOR
Vehicle. ADAS.EBD.IsError SENSOR

\/nhirla ANAC CCr B [D Report



playground.digital.auto Q Search 88 @& ACMECar(EV)v0.1 E VehicleAPIs i\ Prototypes = &
COVESAVSS v APl Mapping ListView Tree View

¢ Edit
Q  Search = Filter

+ New Wishlist API

Vehicle BRANCH g

Vehicle. ADAS BRANCH

Vehicle. ADAS.ABS BRANCH Vehicle.Cabin.Door.Row1.Left
Vehicle. ADAS.ABS.IsEnabled ACTUATOR -

Vehicle. ADAS.ABS.IsEngaged SENSOR

Vehicle ADAS.ABS.IsError SENSOR

Vehicle. ADAS.ActiveAutonomyLevel SENSOR

Vehicle.ADAS.CruiseControl BRANCH

Vehicle. ADAS.CruiseControl.IsActive ACTUATOR
Vehicle. ADAS.CruiseControl.IsEnabled ACTUATOR

Vehicle. ADAS.CruiseControl.IsError SENSOR
Vehicle. ADAS.CruiseControl.SpeedSet ACTUATOR
Vehicle. ADAS.EBA BRANCH

Vehicle. ADAS.EBA.IsEnabled ACTUATOR

Vehicle ADAS.EBA.IsEngaged SENSOR
Vehicle ADAS.EBA.IsError SENSOR
Vehicle. ADAS.EBD BRANCH
Vehicle. ADAS.EBD.IsEnabled ACTUATOR
Vehicle. ADAS.EBD.IsEngaged SENSOR
Vehicle. ADAS.EBD.IsError SENSOR

\/nhirla ANAC ECr FEURER [D Report



playground.digital.auto Q Search 88 @& ACMECar (EV)v0.1 E VehicleAPIs iV Prototypes = =

COVESAVSS v APl Mapping List View Tree View

£ Edit
Q_ Vehicle.Cabin.Door.Row1.Left = Filter

+ New Wishlist API Recently viewed APls

Vehicle.Cabin.Door.Row1.Left

|

Vehicle.Cabin.Door.Row1.Left.IsChildLockActive SENSOR
Vehicle.Cabin.Door.Row1.Left.IsLocked ACTUATOR
Vehicle.Cabin.Door.Row1.Left.IsOpen ACTUATOR
Vehicle.Cabin.Door.Row1.Left.Shade BRANCH
Vehicle.Cabin.Door.Row1.Left.Shade.Position ACTUATOR
Vehicle.Cabin.Door.Row1.Left.Shade.Switch ACTUATOR
Vehicle.Cabin.Door.Row1.Left. Window BRANCH
Vehicle.Cabin.Door.Row1.Left Window.IsChildLockEngaged SENSOR
Vehicle.Cabin.Door.Row1.Left Window.IsOpen SENSOR
Vehicle.Cabin.Door.Row1.Left. Window.Position SENSOR
Vehicle.Cabin.Door.Row1.Left Window.Switch ACTUATOR

Vehicle.Cabin.Door.Row1l.Left © 22 Discussion (0)

© Tags + Add tag

VSS Specification

Description All doors, including windows and switches.
Type branch

UuID ee74ca8275485ea89f70931d3b3e4bed

Source https://github.com/COVESA/vehicle_signal_specification/tree/ma: 2 Report




Putting it all together digital.auto

Vehicle-2-Cloud API

Hardware Abstraction /
Vehicle API, e.g. COVESA

www.digital.auto 23



Putting it all together

A 4

www.digital.auto

digital.auto

Cloud Container
Runtime

Edge Container Runtime

Embedded /
Signal-oriented
Environments

24



Example: Mobile Mechanic digital.auto
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Putting it all together digital.auto

@ 1 Vehicle.Cabin.Door.Row1.Left.IsOpen —

www.digital.auto 26



Second Example: Passenger Welcome digital.auto

™ 7

Source: 3ds.com

www.digital.auto



Putting it all together digital.auto

Passenger
Welcome
Sequence

@ 1 Vehicle.Cabin.Door.Row1.Left.IsOpen —

www.digital.auto 28



Is it safe to open
the vehicle door via an API?



No! Unless...



Putting it all together

Passenger
Welcome
Sequence

Vehicle.Cabin.Door.Row1.Left.IsOpen

www.digital.auto

digital.auto
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Putting it all together digital.auto

Passenger
Welcome
Sequence

www.digital.auto 32



Putting it all together digital.auto

Passenger
Welcome
Sequence
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Putting it all together digital.auto

Passenger
Welcome
Sequence
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Putting it all together digital.auto

Passenger
Welcome
Sequence

www.digital.auto 35



Putting it all together digital.auto

#5° le Mechanir

\ > ) ;o

— . 7

N0 : ::;senger
[%]HIM Welcome
Sequence

— . AT

Vehicle.(jau.. ..._)'oor.Rowl.Left.IsOpel |

www.digital.auto 36
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The mobility world is changing

digital.auto

Agile: Fast, continuous improvements
= Minimal Viable Product

=  Frequent updates =, P
= Lower safety requirements @ Q
) (o)

No real-time requirements

Safe: First time right, safe evolution
= Long-term planning and stability

= Fully hardened environment QG“‘?.%
» High safety requirements ()

Hard real-time + priorization

www.digital.auto 39



#digitalfirst digital.auto

Shift Left

Agile: Fast, continuous improvements Shift North

Safe: First time right, safe evolution

LD
L8y,
[

www .digital.auto 40
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Shift North digital.auto

VHAL

MBSE

Realtime

N~

V-Model

www .digital.auto 42



3x Shift North digital.auto

E/E / Hardware SDV / Software
A A

Central

VHAL

ASIL On-board

www.digital.auto



Shift Left

—




Shift-left digital.auto

640x

NIST (USA): Cost factor of
error corrections based on
work hours

Attention *
to quality

Shift-left Traditional
quality model quality model

»
»

Plan & design Build Deploy  Operate

www.digital.auto 45



Shift-left digital.auto

| 8

Attention 1
to quality User Experience Validation

= Early-stage prototyping

—

Plan & design Build Deploy  Operate

Shift-left

quality model

»
L

www .digital.auto 46



Shift-left digital.auto

v 4
@{,
= v

System validation
= Simulation and virtualization

>

Attention 1
to quality

—

Plan & design Build Deploy  Operate

Shift-left

quality model

»
L

www .digital.auto 47



Shift-left digital.auto

¥

Continuous Integration
= Automation from day 1 (!)

>

Attention 1
to quality

—

Plan & design Build Deploy  Operate

Shift-left

quality model

»
L

www .digital.auto 48



Shift-left digital.auto

@)

L1
h

| 8

Attention
to quality Homologation

= Virtual testing

—

Plan & design Build Deploy  Operate

Shift-left

quality model

»
L

www .digital.auto 49



Virtualization digital.auto

Virtual ECU (VECU) Virtual ECU (vECU)

N7

Virtual BUS

www.digital.auto 50



Vision digital.auto

Vision: 100% virtual vehicle in the cloud

www.digital.auto 51



Vision digital.auto

(@\ Copy / Paste (\ ‘
B
& ]

Bl
9 e ¥ B
L)

www.digital.auto 52



Vision digital.auto

,GenAl, how can | turn
this virtual vehicle into a
right hand drive?”

www.digital.auto 53



Vision digital.auto

www.digital.auto 54



Vision digital.auto

Test: Left-hand drive

(Y

www.digital.auto 55



os 3

ap @

Concept Car 2024 Virtual WS Education Kit: MakerKit dreamKIT Test Fleet

v10 v10 v10 v1.0 v10

Update Update Update Update







Target picture digital.auto

Months
Weeks

Hours

Digital
E/E

Mechanical

www.digital.auto 58



Shift Left Strategies

digital.auto

Lightweight Web
Prototypes

= X

Simulation /
L'“ \ Virtual
e Vehicle #

www.digital.auto

\ A/B/C/D

Vehicles
Engineering
Mule
System
HIL
Component
HIL

59



Benefits digital.auto

Improved falsy
stakeholder alignment - 'EI.%E:’ e for homologa
LA ‘ efforts for homologation
Early customer feedback o,
Desirability, UX AT » Significantly reduced
""" \ costs for HIL testing

Early stabilization of APlIs
and E2E Architecture More flexibility

due to later start of HIL

Virtual feature Virtual variant
fine-tuning and testing testing

www.digital.auto 60



Value Stream Ecosystem digital.auto

Use Cases TR .
N\ Die
MOB]S Gﬂ@ CARTAD AR Autobahn
Prototyping + UX Validation #digitalfirst 360° Testing & Integration
eTAS Testbirds s ‘ x BOSCH bertrandt
Virtualization + Simulation Continuous Homologation
\nsys 21PG bertrandt ‘ ' T Systems eTAS A
€TAS %k certivity TovRhainians
GenAl I
aws (ﬂ_:\?f ANTHROP\C 3ift LANDING Al )X( ALEPH ALPHA
Amazon Bedrock
Architecture & Platforms <epam> eTAS

www.digital.auto
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