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E/E innovations in vehicle development are increasing




AUTOSAR vision

AUTOSAR aims to improve complexity management of integrated E/E architectures through

increased reuse and exchangeability of SW modules between OEMs and suppliers.
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AUTOSAR

Aims and benefits of using AUTOSAR

AUTOSAR aims to standardize the software architecture of Electronic Control Units (ECUSs).
AUTOSAR paves the way for innovative electronic systems that further improve
performance, safety and environmental friendliness.

Yesterday AUTOSAR
Customer needs
§ § Adaptive Cruise Control
. . T o Lane Departure Warning
Ap p l Iication § § Advanced Front Lighting
Software Software sz System
AT ATCTAD .
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AUT@SAR é;,_ = Communication Stack
0 2 OSEK
)
Hardware % w Diagnostics
CAN, FlexRay

Hardware and software will be widely independent of each other.
Development can be de-coupled by horizontal layers, reducing development time and costs.

The reuse of software increases at OEM as well as at suppliers. This enhances quality and
efficiency during development.
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AUTOSAR

Starting Point: selected main drivers

Main drivers for new automotive software systems have been determined.

Highly automated driving Car-2-X applications

"""""""""""" - SW-C3 SW-C4 -

Vehicle in the cloud Increased connectivity

~ -
---------------------------------
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AUTOSAR

Selected main drivers for new automotive software systems (1/4)

Highly automated driving will be on the road.

Support dependable systems including fail-operational systems
Support of cross domain computing platforms

Use cases Support of high-performance micro-controllers and computing
Distributed and remote diagnostics
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AUTOSAR

Selected main drivers for new automotive software systems (2/4)

Car-2-X applications will require the interaction of vehicles and off-board systems.

o._ ) AUTOEO SAR c ._o GENIVI'
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Beacon RFID Car Access Systems Broadcaster Variable
> CALM-M5 Tire Pressure Monitoring Message
> DSRC i Sign
WLANp Long Range Monitoring
CE Devices
(Bluetooth, WiFi)

Support cloud interaction
Software as product

Use cases .
Integration of non-AUTOSAR systems
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AUTOSAR

Selected main drivers for new automotive software systems (3/4)

Vehicle in the cloud will require dedicated means for security.

Layer 1 Layer 2 Layer 3 Layer 4
Individual ECU In-vehicle network E/E-Architecture Connected vehicle
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Secure on-board communication
Security architecture

Use cases . .
Secure cloud interaction
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AUTOSAR
Selected main drivers for new automotive software systems (4/4)

Upcoming use cases will lead to a stronger interaction of automotive software systems.

—
= N
o (o
I:I ECU1 | sw-c2 .
SW-C1 SW-C5
ECU4 ECU3 S0
S |:| |:| Server
- - SW-C3 SW-C4 -
[] Static application [] Dynamic application B Car-2-X application

Consideration of non-AUTOSAR and off-board systems within methodology

Use cases Dynamic deployment of software components
Interaction with non-AUTOSAR and off-board systems
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AUTOSAR

Technology Drivers

Ethernet
High bandwidth
Communication system is not limiting aspect any more
Switched network

Efficient point-to-point communication
Efficient transfer of long messages

Processors

Switch from microcontroller to processors with external
memory (and maybe filesystems)

Many core processors
Parallel computing
,Cheap"® availability of computing power

Heterogeneous architectures
Special purpose processors
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AUTOSAR

Another Platform for Different Applications

Real time requirements

Safety criticality

- " — = L
Runtime Environment
I ptive Application l
Service Layer I I
| |
| |
Mi ller Ab i I I
icrocontroller Abstraction
Microcontroller I Adaptlve I
| Platform |

o Infotainment

Computing power
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AUTOSAR
AUTOSAR Adaptive Platform — characteristics

Application framework

= Support for run-time configuration Seit'_ll_l':er:t?rt];gfgn - P';V'\c:er
= Service-oriented communication SlAre Bifvieie _( ) >— Management
= Partial update

Formats for design data

- . a o . o \\I‘I'u, .,
Planning of dynamic behavior (e.g. constraints Ny ‘0

for scheduling and communication) Z =

. ConS|d_er automotive specific cooperation AR ‘
scenarios @

=  Support integration with existing systems Support of different Planning of
(Classic Platform) scheduling strategies dynamic communication

Reference architecture

» Reuse existing (non-automotive) standards '{jh\:;l\\m 0 =R LIS
» Ease software development P § & /4
= Support automotive use-cases and protocols b 1 H (9 OpenCL
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AUTOSAR

Service-oriented Communication

Overall communication paradigm has been defined and documented.

Service-oriented communication SW components executed on the
adaptive platform will use service-
oriented communication

Communication paths can be
I established at design- and at run-
> I time

Application
1

Service Application
Registry

register

The AUTOSAR Adaptive platform will
therefore provide middleware
functionality

call

A
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AUTOSAR
Architecture
Adaptive Platform level

Adaptive

T T T T TS S S S S o m oo oo mmm o ooooooooooooo-------o AUTOSAR API:
i/_ APls and services
: exposed

: to Applications by
: functional clusters.

Adaptive AUTOSAR Services

Execution

Management Software Security : : Adaptive AUTOSAR

: Configuration Management Diagnostics . . )
system e Behavior of software

platform from
Applicati d
T : pplication an
Logging and Hardware . .

Bootloader Ma:;gﬂment Tracing Acceleration Communications Network perspectlve.

Adaptive AUTOSAR Foundation

Organized in
(Virtual) Machine / Hardware 9 .
functional clusters, not

Functional Clusters: specification of
« Assemble functionalities of the Adaptive Platform internal architecture!
 Define clustering of requirements specification
» But, do not constrain the SW architecture of a
platform implementation
=>» No definition of modules
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Architecture
Adaptive Platform level — functional clusters o

* Ordered and
mode-aware startup and
tear-down of applications

» Coordination of mode- Adaptive Application

changes ;
L o e I
Adaptive AUTOSAR Services
API N API
Execution service 40
Management Software Security
: Configuration Management Diagnostics
Operating APl Management 9
system :
Persistency
W
atform :
Logging and .
Health '?’?ac?ng Algc?(;%v::triin Communications
Bc ader  vanagement

Adaptive AUTO R Foundation

* Provision of isolated
runtime environments
for applications

Collection and distribution:

« Measurement data

e Standardized access to

» Setting of log level
HW J J
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Collection of diagnostic
event data

Data exchange with the
diagnostic backend

Provision of standardized
diagnostic protocols

 Construction and
supervision of service
based communication

* Local and remote

639_9021



AUTOSAR
Architecture
Adaptive Platform level — most important technical decisions

Thread based
! Not Runnable based

1
:
1
PSE 51 Adaptive Application E
:
1

- . Adaptive AUTOSAR Servie. AUTOSAR specific API:
Execution ARA = ,
Management _ AUTOSAR Runtime
Software Security
Configurati Di t i
Operating API M‘;?};%Zﬁgﬂ Management lagnostics En\{lronmer_ﬂ -
system Persistency for Adaptive Applications

W
Ha;;tr? Logging and Hardware
Tracing Acceleration
Management

Adaptive AUTOSAR Foundation

- (Virtual) Machine / Hardware

POSIX

Communications
Bootloade

SOME/IP
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AUTOSAR

Transparent Communication with Dynamic Topology

SHFrontLeft: P PI\IC/I: SHFrontRight:
SeatHeatingCtrl oweriManag SeatHeatingCitrl
ement
Local Remote
ServiceDiscovery ServiceDiscovery
Adaptive Adaptive
AUTOSAR AUTOSAR
Services Services
AUTOSAR Foundation AUTOSAR Foundation

(Virtual) Machine / Hardware (Virtual) Machine / Hardware

Ethernet
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Application Application

Runtime Environment

Microcontroller Microcontroller (Virtual) Machine / Hardware

AUTOSAR

The Challenge: Integration of Different Platforms

”

)

Non-
AUTOSAR
Application

Adaptive Adaptive
Application  Application

Runtime Environment Adaptive AUTOSAR API

(ARA)

Non-AUTOSAR
Basic Software

(

Non-
AUTOSAR

n Application i

Non-AUTOSAR
Offboard
System

D Software Abstraction

e.g. SOME/IP

Common Bus Interface Specification

®)) (o
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Standardization process and specification validation

Specifications will be validated in parallel with the standardization.

Feedback Feedback Feedback Aglle
development




AUTOSAR

The future of AUTOSAR

Q= a®»

iy

Standardization of the AUTOSAR Adaptive Platform

In addition to specifications, AUTOSAR is going to jointly implement
., the specifications and release exemplary software for the new
platform

This exemplary software is going to be licensed to all AUTOSAR
partners for further exploitation

A new AUTOSAR Development Agreement will enable this

Ca “”9 we- n“\e\' v 200 s -
L sS'.CO“ . rand
A\ c\‘ -.' C‘ass

« ¥ '
“NQ‘ ‘,,.f",.

AUTOSAR Core Partners will terminate the current agreement by 31 Dec 2016
and continue from 1 Jan 207,onward§ma\/\/it3’ the new, extended agreement.

I — |||
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AUTOSAR

The AUTOSAR Core Partners are fully committed to standardization
of AUTOSAR Adaptive Platform.
All partners are asked to renew their membership!

Number-crunching algorithms and high interconnectivity are the demands of
future technologies. The Adaptive Platform is exactly what we need.

New requirements call for new solutions. AUTOSAR will provide the optimal
standard for car-2-x communication and highly automated driving.

AUTOSAR will be a key success factor for future challenges in

automotive E/E. BMW Group @ =Q=
AUTOSAR is a key enabler on the way to the self-driving car. &) BOSCH TOYOTA
Our aim is to provide extensive connectivity to our FSA
customers. AUTOSAR will be the basis for that. m
AUTOSAR is our standard of choice for realizing new technologies

. : - DAIMLER —
such as autonomous driving and interconnectivity. @

AUTOSAR is in a good position for future developments in the fields of VOLKSWAGEN
connectivity as well as highly automated driving.

AUTOSAR a worldwide standard, but we don’t want to stop there. We see
AUTOSAR well prepared for the new demands of the market.

AUTOSAR enabled increased flexibility by still decreasing costs. We are fully
committed to AUTOSAR and to its existing and new architecture.
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Multicore in Adaptive

Core 1l

Core 2

Core n

AUTOSAR

Scheduling of processes is done via
the capabilities of the OS

27
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Multicore in Adaptive

Corel

Core 2

Process (i.e. Adapative application)

Core n

AUTOSAR

Scheduling of processes is done via
the capabilities of the OS

Adaptive application == process with
its own Address space

28

24.06.2016

EMCC 2016 - Stefan Rathgeber



AUTOSAR

Multicore in Adaptive

Scheduling of processes is done via
Corel Core 2 Coren the capabilities of the OS

Adaptive application == process with
its own Address space

Adaptive application is allowed to
.- on use PSE51 within the process, i.e.:

Application (i.e. Process) does
not know about the other
applications

i ) Process (i.e. Adapative application)
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AUTOSAR

Multicore in Adaptive

Scheduling of processes is done via
Corel Core 2 Coren the capabilities of the OS

Adaptive application == process with
its own Address space

Adaptive application is allowed to
use PSE51 within the process, i.e.:

¢ ' Application (i.e. Process) does
not know about the other
applications

Application can spawn threads
that will reside in the same
Process as the application

i ) Process (i.e. Adapative application)

[ ) Thread
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Multicore in Adaptive

Corel

Core 2 Coren

Adaptive Platform and OS

Process (i.e. Adapative application)
Thread

AUTOSAR

Scheduling of processes is done via
the capabilities of the OS

Adaptive application == process with
its own Address space

Adaptive application is allowed to
use PSE51 within the process, i.e.:

Application (i.e. Process) does
not know about the other
applications

Application can spawn threads
that will reside in the same
Process as the application

Communication to other
Applications via the ARA
(AUTOSAR Runtime
Environment for Adapative)

31
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Releases and revisions of AUTOSAR

2015 2016 2017
Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Release 4.2 Release 4.3

Classic Platform ¢

¢ >
Acceptance Test ¢ > >
R1.1.0
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AUTOSAR

Summary

Achievements
Established a worldwide software standard focusing on

© automotive applications
ff% Classic Platform is massively used in series production
AUTOSAR

Already launched: AUTOSAR Classic Platform and
AUTOSAR Acceptance Tests

P Planned for 2016/17: AUTOSAR Foundation and AUTOSAR
Adaptive Platform

Products

Future of

AUTOSAR Improvement and stabilization of existing standard

Anticipate the future by providing the next generation of
platform software

Creation of new eco-systems by new collaboration models

AUTOSAR will continue to be THE creator of automotive software standards.
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