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» Current challenges and evolution of the E/E-Architecture to Zone
Architecture

Analogy ,Human" and ,Zone Architecture”
Example SW Architecture: Brake
How can AUTOSAR support such a change?
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Mobility Challenges

Selected Main Drivers

Highly Automated Driving with Dependability CAR2X, Internet of Things, Cloud-Based Services
+ Reliability « Safety « Security

« Availability « Security * QoS

* Maintainability » Over the Air (OTA) Update/Upgrade

AUTOSAR"
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Mobility Challenges

Selected Main Drivers

Increasing Data Rates and Volume New Automotive Processor Technologies
* Automotive Ethernet Centralized multi-core processors
« 5G
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Driving Changes in E/E Architectures

New types of in-vehicle-computers are required to fulfill the needs of
 performance,
 flexibility and
e connectivity.

A Must is
 backwards compatibility with existing solutions and

« the fulfillment of increasing requirements for safety and security.

AUTO SAR"
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Driving Changes in E/E Architectures

2025
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one Architecture

Vehicle Computer

AUTOSAR"

Vehicle Computer
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one Architecture

E Vehicle Computer

- Ethernet:
Service-Oriented
Communication
(SOME/IP, DDS)

Vehicle Computer Vehicle Computer
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one Architecture

E Vehicle Computer
— Ethernet:

Service-Oriented
|:||]|:||:| |:||]|:||] Communication
(SOME/IP, DDS)

Zone ECU

Vehicle Computer Vehicle Computer
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one Architecture

E Vehicle Computer

- [Ethernet:
Service-Oriented

— OGO HHOE — i
Zone ECU

— Signal-PDU-
Communication:
CAN, CAN-FD,
10MBiIt Ethernet

Vehicle Computer Vehicle Computer
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one Architecture

E Vehicle Computer

- Ethernet:
Service-Oriented
Communication
(SOME/IP, DDS)

Zone ECU

— Signal-PDU-
Communication:
CAN, CAN-FD,
10MBiIt Ethernet

Actuator/Sensor ECU

HERE HERE

Vehicle Computer Vehicle Computer
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one Architecture
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one Architecture

E Vehicle Computer

— Ethernet:
Service-Oriented
o0 DDDD DDDD 2 Communication
(ooH HOO) YOO (SOME/IP, DDS)
' |:||:||:||:| Zone ECU
: : = Signal-PDU-
Vehicle Computer Vehicle Computer Communication:
CAN, CAN-FD,
10MBiIt Ethernet
(O0R DDDD DDDD (N} r Actuator/Sensor ECU
00 00
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one Architecture

I A
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Analogy Human - Zone Architecture

/00\‘ The eyes, ears, nose,
U I tongue and skin are
\ f:]l the sensors in the
O Q-7 vehicle e.g. :
« Camera
O « Lidar
O o * Radar |
[OOH 00 * Ultrasonic sensor
oo- DDDD DDDD [oo) Yoo  Tire pressure
(. O sensor
O O * Pedals
Vehicle Computer Vehicle Computer ° Buttons
o - Hm
HEdE ooon
O ([OoH {0D) T
e
(- (- = Input to the system

,car‘ analog to the
‘human® senses
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Analogy Human - Zone Architecture

The brain in the
@ vehicle:
» Vehicle Computers

« Partially Zone
ECUs

= Cognitive level of
00 00 the system ,car”
OoH(ooH DDDD DDDD EEL ) analog to the
00 “human” brain
Vehicle Computer Vehicle Computer
oofeer— DR DEED =
00 00
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Analogy Human - Zone Architecture

The actuators in the
vehicle:
« Steering Angle

 Deceleration

(Brake)
o » Acceleration
S (Engine)
© 00 - Airbag
O (00 [OH DDDD DDDD "Em) * Lamps/Sounds
L O0) O « Light
venicle Gomputer vehicle Computer — Execution level of
the system ,car”
(a[uly oo analog to the
O (00F DDDD DDDD 00 O “human“ muscles
O (including reflexed)
O O
AUTO SAR"
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Analogy Human - Zone Architecture

® The service Oriented
communication:
» Abstraction of all
Sensors and
Actuators in a

a

4 service domain
! « Translation of the
OO0 00 Service to Signal
([O0H ([OOH DDDD DDDD oo Ltao Domain
= Service Oriented
" YeneeCompuEr vehicle Gomputer Communication in
the ,car“ analog to
(00K DDDD DDDD {O0) o0 the “human” spine
00 07
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Analogy Human - Zone Architecture

The signal/pdu based

A\ communication:
* Details on sensors

and actuators

= Signal/PDU based

\.-I communication in
the ,car” analog to
Rl i e
(Oo)
Vehicle Computer Vehicle Computer
e ti il D
(o)
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Overview Analogy Human — Zone Architecure

Sensor ECUs

Non-Intelligent
Sensors

Vehicle Computer

Partially Zone
ECUs

Actuator ECUs

Non-Intelligent
Actuators

Service Oriented
Communication
via highspeed
Backbone

Zone ECUs

Signal/PDU based
communication via
medium/low speed
bus systems
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Example SW Architecture - Brake

Application Layer

\.

Runtime Environment

Basic Software Layer

Microcontroller

AUTOSAR"
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Example SW Architecture - Brake

BrakePedalSensor BrakeDecisionArbitrator BrakeActuator

ESCAIlgo ABSAlgo

>
>
>
=

\.

A

4
Microcontroller
] I ' @

Brake Pedal Emergency Brake Information Brake Force
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Example SW Architecture - Brake

Brakef, 4 Ii?nsor Brake MOArbitrator Brake tor
4
USRS ESCAIgo ABSAIgo
\@ ‘@

Microcontroller

Brake Pedal Emergency Brake Information Brake Force
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/one Architecture View - New Brake Function

Brakef,, 4alSensor
74

E Vehicle Computer

— Ethernet:
Service-Oriented
ao / DDD DDDD N Communication
ooH mELEE (SOME/IP, DDS)
' OO0, zone ECu
_ _ — Signal-PDU-
Vehicle Computer Vehicle Computer Communication:
CAN, CAN-FD,
10MBiIt Ethernet
(OOhR DDDD DDDD {00 {(00) Actuator/Sensor ECU
00 00
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/one Architecture View - New Brake Function
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/one Architecture View - New Brake Function
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/one Architecture View - New Brake Function
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/one Architecture View - New Brake Function
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SW View - New Brake Function

Non Intelligent Sensor Vehicle Computer or Zone ECU Actuator ECU

BrakeActuator
ESCAIgo ABSAIgo
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AUTOSAR Platforms

AUTOSAR Adaptive Platform

User Application

RESTful Time Synchronization Diagnostics

Communication

Management
Platform Health

Persistency ETEE e

Log & Trace

Execution Identity Access

Core Types Management Management

Cryptography

Operating System Interface

(Virtual) Machine / Container / Hardware

State Management

Network
Management

Update and
Configuration
Management

AUTOSAR Classic Platform

Application Layer

System Services

Memory
Services

Runtime Environment

0Off Board
Crypto Services Communcation
Services

Communication
Services

Onboard Device
Abstraction

Memory
Hardware
Abstraction

Wireless
Communication
HW Abstraction

Crypto Hardware
Abstraction

Communication
Hardware
Abstraction

1/0 Hardware
Abstraction

Microcontroller
Drivers

Memory Drivers

Wireless
Crypto Drivers Communication
Drivers

Communication
Drivers

Microcontroller
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AUTOSAR Adaptive and Classic Platform

What Are the Differences?

Adaptive Classic
=), (S
v "
Real '_Flme Mid, in the range of milli-seconds High, in the range of micro-seconds
Requirements
Safety ; ]
Criticality High, at least ASIL-B High, up to ASIL-D
Computing High, > 20.000 DMIPs Low, ~ 1000 DMIPs
Power
AUTOSAR"
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/one Architecture Supported by AUTOSAR

mmm Hypervisor
CJ - @m Adaptive Platform
D @8 Classic Platform
J ' L @8 Third Party Platform
- L
-
- - -
== =
-
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AUTOSAR Methodology

Main Overview

BSW Develop Abstract <_| VFB AUTOSAR ° Develop the SyStem descrlptlon
Standard Package System Description Standard Package . .
a6 e i, acording to the E/E architecture
System Abstract I Devel[g)p VFBt Concept
Constraint System stem Description
l Description Desycription ’ r( > ’ . .
B8 B8 oeraives Syt « Develop the Virtual Function Bus to
ST e T ES describe the abstract functionality

Transformer < > v

Design R Appﬁffgsg‘;psw * Develop or buy COTS AUTOSAR
Develop Sub System

Bundle .
Basic Software

BSW Module Dehvered Atomic

Denver;dgsundle s o g T SwCegmen « Develop application HW independent
o I:I
| > mtegratejv)vfor ECU < ——  Integrate the different Workproducts

| oo to ECU

»
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Conclusion

« AUTOSAR can support the Software transition necessary for harvesting
the full power of a zone architecture

« A good (AUTOSAR) structured and modeled application is key to a
smooth transition to zone architecture

« AUTOSAR will be extended in the future to:

« further enhance interoperability with offboard systems
« provide a more abstract Virtual Function Bus (VFB++)
* Implement any E/E architecture related innovations to cover the market need

« Want to exploit AUTOSAR or contribute to its further development? Join
as a partner via admin@autosar.org

AUTO SAR"
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Interested or any questions?
Website:
Mail: admin@autosar.org

BMWGroup () <@ () BOSCH DAIMLER &P M PSA TOYOTA VOLKSWAGEN


http://www.autosar.org/

