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AUTOSAR In a Vehicle Network

Application Layer Application Layer Application Layer Applications Applications
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AUTOSAR Foundation
Common Features

The Foundation assures compatibility of the
different AUTOSAR standards and therefore
contains all common artifacts such as ...

. 4Ys) %cal,

AUTS . AR
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AUTOSAR Foundation
The Methodology, derived out of the Meta Model,

... provides means to describe the AUTOSAR
q Meta Model architecture with all its interfaces

. defines exchange formats and description
templates (e.g. manifest) to enable

Methodology

NS 6
Interfaces
« the seamless integration of application
software
Legend . . ... supports means to ensure safety and security
B of the system

A implements B

A ... provides templates to document the standard

AUTSSAR

« aseamless integration of the complete
vehicle E/E architecture,

« the automatized configuration of the uC- and
uP-software stacks and

level of abstraction
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AUTOSAR Classic Platform
Layered Software Architecture (1/2)

The layered architecture of the classic
platform basically supports

 Hardware abstraction

Application Layer

P  Scheduling of runnables and tasks

Services Layer « Communication between
— 4 applications on the same hardware
Complex
ECU Abstraction Layer Drivers and over the network

« Diagnosis and diagnostic services
Microcontroller Abstraction Layer

« Safety- and

Microcontroller

Security Services
AUTSSAR
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AUTOSAR Classic Platform
Layered Software Architecture (2/2)

—
Application Layer

Runtime Environment

System Memory Crypto Off-board Communication 1/0 HW Complex
Services Services Services Communication Services Abstraction Drivers
Services

Onboard Memory Crypto WIGIESS Communication

Device HW Abstraction HW Abstraction Communication HW Abstraction
Abstraction HW Abstraction

Microcontroller Memory Crypto WWIEIESS Communication 1/0 Drivers
Drivers Drivers Drivers Communication Services
Drivers

Microcontroller

AUTSSAR
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AUTOSAR Classic Platform
Layered Software Architecture (2/2)

o ——————
Application Layer

Runtime Environment
AN, A A, . . AT A

System Memory Crypto Off-board Communication 1/10 HW Complex
Services Services Services Communication Services Abstraction Drivers
Services
) r Yy Y
Onboard Memory Crypto Wireless Communication
Device HW Abstraction HW Abstraction Communication HW Abstraction
Abstraction HW Abstraction

Microcontroller Memory Crypto Wireless Communication I/O Drivers
Drivers Drivers Drivers Communication Services
Drivers

Microcontroller

AUTSSAR
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AUTOSAR Adaptive Platform
Architecture - Logical view

User Applications

Adaptive Adaptive Adaptive Rtz ASW::ABC
Application Application Application Non-PF Service Non-PF Service

AUTOSAR Runtime for Adaptive Applications (ARA)

ara::com ara::rest ara::tsync ara::diag ara::sm service
Communication REST Time Synchronization Diagnostics State
Management. Management
2 o
o o i %) ara::per ara::phm ara::log ara::ucm service
o 3 g o Persistency Platform Health Log and Trace Update and Config
= 7 Management Management
Key
ara::core ara::exec ara::iam ara. 'CryptO ara::nm service FERVICE
y R T " N Non-PF Service
Core Execution Management Identity and Access Cryptography Network
Management Management ——
SERVICE
Platform Service FCs
POSIX PSE51 / C++ STL

Operating System Interface

API

Platform

AUTSSAR
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AUTOSAR Standards

Roadmap
Release R19-11 Release R20-11 Release R21-11 Release R22-11
Nov 2019 Nov 2020 Nov2021 Nov 2022
R21-11 APD
Release
Apr 2022

) released ) planned > optional
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Integrator

Silicon Vendor A

Software Architecture — AUTOSAR Defined Interfaces
Use Case ‘Front Light Management’: Exchange Type of Front Light

A

AY4

Integrator

Supplier B

Supplier A

SwitchEvent

Switch_event (event)

LightRequest

switch event (event)

Front-nght Manager

set_dboard(type, mode)

get_keyposition()
set_light (type, mode)

Headlight
set_light (type, mode)

set_current (...)

AUTOSAR Interface

AUTOSAR Interface

AUTOSAR Interface

AUTOSAR Interface

a

A s

a

A 4

Standardized
Interface

AUTOSAR
Interface

Communication

Std. Interface

Std. Interface

a

| Standardized Interface
DIO PWM

Microcontroller Abstraction
ECU-Hardware

CAN Driver
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Software Architecture — AUTOSAR Defined Interfaces
Use Case ‘Front Light Management’: Exchange Type of Front Light

Supplier B OEM Supplier A

Xenonlight
set_light(type, mode)

Integrator

get_keyposition()
set_current (...)

AUTOSAR Interface

A

Integrator

AY4

I | Do ] [CAN Driver]

Microcontroller Abstraction

« ________ ECU-Hardware | |
T ) )

AUTSSAR

<
o
o
o
> <
C
o
o
=
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Distribution ECUSs

(event)

SwitchEvent

switch_event

LightRequest
switch_event(event)
request_light

(type, mode)

Front-Light Manager
request_light(type, mode)

set_light(type, mode)

Xenonlight
set_light(type, mode)

set_curment (...)

AUTOSAR Int.

AUTOSAR Interface

AUTOSAR Interface

AUTOSAR Interface

AUTOSAR Introduction - Part 2
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Distribution on ECUs — ‘Front-Light Management’

SwitchEvent

switch_event
(event)

LightRequest

switch_event(event)

AUTOSAR Int.

AUTOSAR Interface

Front-Light Manager

set_light(type, mode)

AUTOSAR Interface

Xenonlight
set_light(type, mode)

set_curment (...)

AUTOSAR Interface




AUTOSAR Platform Application

Continuous improvement cycle for ADAS systems

On Board

Mission and
Trajectory Planning

Scene
Understanding

Sensor Fusion

o R

ara:adi
_ H Plan Execution,
Perception Motion Control
AUTSSAR

Secure data
exchange on top of

DDS
SOME/IP

or

REST

AUTOSAR Introduction - Part 2

Off Board

Labeling of
trained data

'

Evolution by
training

i

Simulation and
sign-off
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AUTOSAR Platform £

User Applications

ara:iexec

Execution Mgnt.

s

ey
-~ - I’
- S g

f"’ 1/ !
AUTOSAEMtime for Agéptive A;;bhcat\ons (ARA)
- 4 /

>> Run Execution Manager

Vehicle
Manager

exec > start { Vehicle Manager }
The operation completed successfully
ara:: exec > start { HMI }
The operation completed successfully
- ara:: exec > start { Distance Radar }
— Distance The operation completed successfully

A~ Radar

- Z

AUTSSAR
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Vehicle Distance New

Manager Radar User Application ?

R —

ara::com
° Communication Mgnt.

IPC
(local)

[
[=]
[=]

SOMENP
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Vehicle HMI Distance ACC
Manager Radar

User Applications

[ Adaptive Cruise Control } Q

____________________________________ _> ara::ucm service
Update and Configuration Management

AUTOSAR Runtime for Adaptive Applications (ARA)

(Virtual) Machine / Container / Hardware

>> Run Persistency

ara: per > install new application software
from ara:: ucm service { ACC}

Ara:: per > deploy persistent data to
Key-Value Database:
> Vehicle Manager

HMI

Distance Radar
ACC

\ O

AUTSSAR
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User Applications

ara:iexec
Execution Mgnt.
i
Rl
PR

- 7’
e vy

-
= R
for A 't\vi'A
rgep 4
/

)
;;bhcamons (ARA)
/

f"
AUTOSAR Fefifime
g

>> Run Execution Manager

ara: exec > start { Vehicle Manager }
The operation completed successfully
ara:: exec > start { HMI }
The operation completed successfully
ara: exec > start { Distance Radar }

- The operation completed successfully
— Distance ara:: exec > start { ACC}
> Radar a The operation completed successfully

Vehicle
Manager

- Z : i NN

AUTSSAR
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Vehicle Distance
Manager IR Radar Ree
| v

ara::com
Communication Mgnt.

IPC
(local)

[
=]
[=]

SOMENP

AUTOSAR Runtime for Adaptive Applications (ARA)
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Vehicle Distance

Manager IR Radar Ree
v

ara::com

Communication Mgnt.

IPC
(local)

[
=]
[=]
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AUTOSAR Runtime for Adaptive Applications (ARA)
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Vehicle Distance
Manager IR Radar e

f

[ v

ara::com
Communication Mgnt.

IPC
(local)

[
[=]
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SOMENP

AUTOSAR Runtime for Adaptive Applications (ARA)
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Demonstration

Implementation

Identify needs & use-cases: Gain speed: Gain trust:
1) Concepts 1) Spec validation 1) Advertises the progress
2) Features 2) Reduce room for spec interpretation 2) Highlights some specific features
3) Requirements 3) Training / dissemination of AP
. Classic Adaptive Others

Platform Platform —

RS Test System
Documents Specification Tests

- SWS

ii Documents

Ethernet

Quality: Attracting environment for coders: Show AUTOSAR interoperability
« TF-ARC approval « Appealing technology (C++, Yocto, Git, ...) - of classic and adaptive platforms
» Cross team review « Modern use case (ADAS EBA) * but also with others
* Lifecycle : « Handy documentation (Wiki)
preliminary - draft - valid « Peer programming sessions

Best tradeoff between commercial cooperation & compatibility between different vendors
AUT‘©55AR
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for your attention

If you'd like to become a partner, contact us at:

+49 89 23 88 57410  Bremer Str. 11
admin@autosar.org 80807 Munich
http://autosar.org Germany

® BOSCH @ steruanTis TOYOTA VOLKSWAGEN GROUP
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