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High Level Considerations for CVII

« Different application types to be considered:
1) On-board applications (not connected)
2) Hybrid applications (running on-board and off-board)
3) Off-board applications

 Reqguirements of these applications may be very

different (e.g. in terms of cyber-security, functional
safety, etc.)

« Access to on-board resources (sensors, data from
processing outputs, HMI, etc.) is application specific

« CVII: Opportunity to specify Data formats for
commonly used data sets (shared among a high
number of applications, e.g. vehicle speed)
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Taking into account existing ecosystems !

GENIVI

« APIs and SDKs are key ingredients to widely used application development platforms
e.g.:
- Google Automotive Services (GAS) Play Store
- Android Auto (smart phone replication)
- Apple CarPlay (smart phone replication)

o Standarised vehicle data formats and interfaces to be addressed in this context for
relevant applications

* CVIlis an opportunity to provide a common basis for various application and
services platforms
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From Signal to Service Oriented Architectures

ECU
signal

SW component

Thousands of signals exchanged
between ECUs
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“Service orientation means encapsulating data with the
business logic that operates on the data, with the only
access through a published service interface.”

Werner Vogels — VP & CTO @Amazon.com
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SW Interface SW interface

Applications

SpeC|f|cat|on/, APIs (public, private

of interfaces
HW abstraction

Specification of
data formats



Thank you!

Visit GENIVI:
http://www.genivi.org
http://projects.qgenivi.org

Contact us:
help@aqenivi.org
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Industry standards forvehicle
data
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THE VALUE ICEBERG
Per vehicle advantage of consolidation

1st order systems
costs savings

USD 110

2nd order quantified
indirect advantages

USD 65

2nd order unquantified
indirect advantages

USD ??

Courtesy: Roland Berger
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Architecture will become service oriented, with new factors for
=== differentiation.
s ;

Future layered in-vehicle and back-end architecture

Existing layer B Modified layer B New layer

R _‘ Combine in-vehicle data
8 | with environmental data

Significant increase in
number of applications
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Analyze data for real-time
il | declsions and autonomous driving

Middieware layer/ Abstract applications
operating system from hardware Software will move

Closely controlled add-on
app and modules due to
safety considerations

Courtesy: McKinsey & Company



“Modern” C
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One Connected Vehicle Contains

40+ Modules 10k TroubleCodes
40 WarningLights







CAN In Automation has Established an
entity to create “Device Profiles” - LINK

Device Drivers & Smart Devices Software
A A A

@ Mutually Agreed Abstraction

Device Drivers & Smart Devices Software


https://www.can-cia.org/can-knowledge/canopen/canopen-profiles/#%3A~%3Atext%3DThe%20most%20used%20profiles%20are%2CCANopen%20interface%20profiles%20are%20specified.%26text%3DA%20typical%20interface%20profile%20is%2CAS%2Dinterface%20bus%2Dsystems
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Advanced Data Schema Design

We've gone asfar asdefining our own embedded data sets and data
schemas to accelerate the utilization of data for scalable decision
making around feature utilization, warranty cost improvement, and
better customer experience

Werecognize this only works if the data set reaches a significant
market segment and economy of scale to support Tier | and Tier II
needs as well.



ECU Consolidation &
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Into a distributed central compute platformy ”":!

6-8 operating systems Com blﬂed with Im prO‘_;.;.‘.;:,u,._f__ e

Isolated operations compute performa nce ’r ‘ro'ug h
Increasing cost & complexity 2
g«,;-.';-odule consohdohon
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Cockpit
. Controller Safety
ADAS \'k Controller
Controller

Handful of other ECUs

Domain

Body Chassis
Controller Controller

Emissions
Controller

Cockpit Area
Controller

Back Area Area

Engine Area Controller

Cantroller

Handful of other ECUs

Back Safety

Front Body
d Area Confroller

Contraller

Front Safety
Area Controller

TOMORROW

6-10 Domain/Area Mega-controllers
Consolidated software system
Coordinated operations

Reduced weight, cost, & complexity

Courfesy: QNX The compute capabillity of
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Do%n Consolidation Opens
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Data Collection &




Whatﬁhould Those Data,
Structures Look lee? "  EE
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description : ALl signals that can dynamically be updated by the vehicle
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¥ Private {3}
description : Uncontrolled branch where non-public signals can be defined.
type : branch

v children {08}

Courtesy: GENIVI



With Proper Design,
Legacy Venhicle
Networks Can R TR
Handle Compl |
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Cour’resy: Vector Informatick GmbH



500
450
400
350
300
250
200
150
100

50

Without significantly impa
RAM and RC

Size Cor ats fe
CO ﬂ dUl

RAM (only PARSED) [Bytes]

3000

2500

2000

1500

1000

500

ROM (only PARSED) [Bytes]

14
12

10

C

Configuration

C

Configuration

14

10

#Messages/#Channels

#Messages/#Channels

AN (dynamic config)
RAM [static config)
— gl essages

——gChannels

m ROM (dynamic config)
ROM (static config)
— e SEEES

=g hannels




How do we scale info
lower level modules?

How do we incorporate
them across OEM’se

Current Standards stop at
basic Integer/float
definitions

swe swe o R swe

API (tsync) API (exec) AP| (com) ; :
Adaptive platform services

Time Execution Communication

Synchronization Management Management Service (nm) Service (diag)
Network 3 .
AP|
API (phm) API (log) (per) Manasemient Diagnostics

Platform Health Logging &

anz e Persistency .
Serice :20
i API (crypto Signal to Service State
API (iam) API (rest) _ ypto) Miois Mkt

Identity Access RESTful Cryptography

M t
il
API (core) POSIX PSE51 / C++ STL Update & Configuration

Management

Core types Operating System

(Virtual) Machine / hardware




What Scripting tools and
capabillities should we be
using as an industry in an
embedded environment?

Pythone
e Lua®?
Scalae¢

How do we manage
safety and privacy
regulations with scripting?



We aren’t waiﬂgg for a full industry consensus to derive vc ue today.




Predictive Features and

Smart Vehicles X

\ = New Layer

. . total_eff 207.2172452889044
Weleverage our Smart Vehicles for pre-production

optimization of features and functionalities we are =
delivering for our customer base.
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Smart Vehicles at Scale

Our mandate for 100% connectivity is unlocking new
opportunities for our customers. The density of data our
smart vehicles generate is staggering.

It allows usto have a new agility around insights on what
products we want to provide for each region, new
opportunities for efficient logistics, and a re-Imagination
of the relationship between a customer and its vehicle.



Thank You

John W. Schmotzer
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