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Overview and Objectives

AUTOSAR Partnership
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Development of Functionality

>809% of automotive innovations are
based on software

1975 1985 1995 2005 2015
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Why AUTOSAR?

The challenge:
» E/E complexity is growing fast
» Quantity of software is exploding
» Many different hardware platforms are used

» Development processes and data formats are not harmonized

The main objective of AUT SO SAR

> Improve software quality and reduce costs by re-use
» Re-use of functions across carlines and across OEM boundaries
» Re-use of basic software

» Re-use of development methods and tools
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Why AUTOSAR???

Investment

Time

Source: Explore AUTOSAR Conference in Pune 2012
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AUTOSAR

Phase I: Initial development & Phase Il: Development of I",I Phase lll: Stabilization |
founded

Proof of concept Architecture and Methodology \ Selective enhancements Post Phase Il

2003 [2004 2005 2006 2007 |2008 ‘2009 /2010 | 2011 2012 >2013

1 T ] 1 1} I T

Rel.1.0 Rel. 21 Rel.3.0 Rel.3.1 Rel. 4.0 Rel. 3.2 Rel. 4.1.1
Rel. 1.0 Rel. 2.0 and 2.1 Rel. 3.0, 3.1 and 3.2 Rel. 4.0 | Rel. 4.1
First release Cnmpleta- BSW Maturity increase Feature enrichment Feal. enhancement

ml T = |ll|| i = & o
T Tm B = = iil“ll‘ii IIIIIIITII J T |-|||T|| “l‘ii‘liﬁ ﬁ'llﬂ'll

Initial BSW First complete set of Major improvements Multmore support, Cummunmahﬂn.
e BSW specifications and corrections, Functional safety, RTE, Services,
specification

and RTE minor extensions Ethernet ... Methodology ...

Source: 6th AUTOSAR Open Conference
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AUTOSAR |

Phase I: Initial development & Phase II: Development of Phase lil: Stabilization
founded

Froof of concept Architecture and Methodology Selective enhancements Post Phase Il

| 2003 |2004 2005 |2006 /2007 \2008 \2009 2010 [2011 |2012 /2013

r Sp— f _ - o |
Rel.1.0 Rel.21 Rel.30 Rel.3.1 Rel. 4.0 Rel. 3.2 Rel. 4.11

YL

Source: 6th AUTOSAR Open Conference
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Introduction to AUTOSAR

AUTOSAR Status

AUTOSAR is a broadly used standard in Europe

AUTOSAR 3.x:

» First specification: 2007

= Mature solution used for series production 2010ff
= Adaptations necessary = OEM-specific extensions

AUTOSAR 4.x:

» First specification: 2009

= First mature specification: 2012 (4.0.3)

= 4.0.3 is the right version for development start in 2012
= New functions: safety, Ethernet/IP, multicore, ...
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Overview and Objectives

AUTOSAR Slogan

Two different AUTOSAR statements:

“"Cooperate on standards — compete on implementation”

Software

— AUTOSAR

Hardware

Hardware
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AUTOSAR Specification — “In the beginning was the word”

AUTOSAR 4.1
16,538 pages | AUTOSAR 4.2
1.65 m b
RI.-
'I
AUTOSAR 4.0 ,‘
12,030 pages (
1.2 m 5
)
4
AUTOSAR 3 i
8,624 pages |
0.86 m
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AUTOSAR Accomplishments

» Standardization of methods and data exchange formats
» Standardization of application software interfaces

» Standardization of basic software and network behavior
> Network Management ——
> Partial Networking

> ta te ana g emen t 05 BSWM DCM EA coM TPDUM NM PDUR T0HWAB CAL (CPL)
COMM DEM FEE . CRE
CSM (CRY) = ST CAN —F
> Tra ns p (0] rt P rOtOCO I S - e J1939TP LINXCP! FRXCP ETHXCP DNS
. CANXCP LINTP FRTP SOAD/DOIP EXI
. = CANTP LINNM FRARTP TCPIP: HTTP
> N on _VO I ati I e M emo ry = CANNM LINSM FRNM ETHsM sce
et CANSM LINIF FRSM ETHIF LS
CANIF FRIF XML Security
DBG
>
RTM! Driver
VTP
BMCA
xCp: PTP
MCAL
ADCDRV DIODRV FLSDRV GPTDRV LINDRV PWMDRV SPIDRV CANTRCV FRTRCV
CANDRV EEPDRV FLSTST ICUDRV MCUDRV RAMTST  WDGDRV DRVEXT: LINTRCY
CORTST ETHDRV FRORV TICDRV? PORTORV  SHEDRV' ETHTRCV
Vector Standard Software 3rd Party Software ! Available extensions for AUTOSAR

? Includes EXTADC, EEPEXT, FLSEXT, and WDGEXT
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AUTOSAR BSW
Layered View: Detailed

Application
AUTOSAR Runtime Environment (RTE)
System Memory Comm.
Service Services Services
I/0
Signal
Onboard Memory Comm. If Complex
Device Hardware Hardware Device
Abstraction Abstraction Abstraction Drivers
Higne= Memory Comm. I/0
contoller . ) .
) Drivers Drivers Drivers
Drivers
Microcontroller
Microcontroller ECU Abstraction Service
Abstraction Layer Layer Layer
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AUTOSAR RTE

Architecture

» Task

» Components independent of ECU mapping
» Functionality

» Middleware providing communication services (intra / inter ECU)

Application Layer

RTE

Service Layer

Complex

ECU Abstraction Layer Drivers

Microcontroller Abstraction Layer

Microcontroller

© 2014. Vector (Shanghai) Co.,Ltd.. All rights reserved. Any distribution or
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AUTOSAR BSW

Layered View: Simplified

0 80 BSW modules abstracted by 3 layers

Service Layer

Roof
Complex

B
ECU Abstraction Layer Device

RTE
Drivers
AUTOSAR BSW
Microcontroller
Abstraction Layer
Microcontroller
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AUTOSAR BSW

Service Layer

» Task
» Services for application

» Functionality

» Diagnostics, NVRAM Management, OS, Communication
» Memory and ECU management

Application Layer

RTE

Service Layer

Complex
ECU Abstraction Layer Device
Drivers
Microcontroller Abstraction Layer

Microcontroller
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AUTOSAR BSW

ECU Abstraction Layer

» Task

» Make higher levels independent of ECU hardware
» Functionality

» Driver for external devices

» Interface for internal and external periphery (I0)

Application Layer

RTE

Service Layer

Complex
ECU Abstraction Layer Device
Drivers
Microcontroller Abstraction Layer

Microcontroller
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AUTOSAR BSW

Microcontroller Abstraction Layer

» Task

» Make higher layers independent of microcontroller
» Functionality

» Drivers with direct access to internal periphery of uC

» Memory-mapped devices external to uC

Application Layer

RTE
Service Layer
Complex
ECU Abstraction Layer Device
Drivers
Microcontroller Abstraction Layer

Microcontroller
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AUTOSAR BSW

Complex Device Drivers

» Task

» Offer functionality for complex sensors and actuators

» Functionality

» Direct access to resources for critical applications

» Examples: Injection control, tire pressure monitoring

Application Layer

RTE

Service Layer

ECU Abstraction Layer

Microcontroller Abstraction Layer

Complex

Device
Drivers

Microcontroller
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AUTOSAR Overview

> AUTOSAR Solution

AUTOSAR on the way
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Designing AUTOSAR SWCs

DaVinci Developer: SWC Design

» Define application architecture of AUTOSAR ECUs
» Integrate the SWC with the ECU basic SW
» Configure the AUTOSAR RTE

[& Vector DaVinci Developer - SBR_Demo. dev

: File Edit ¥iew Options Mindow Help

"B Dashboardunit
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M Data Mapping
7 Task Mapping

(0 x|S0 @E A g iR B 0%y ] & T B 3586 58 B B 36 o a°
Workspace: L
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Designing AUTOSAR SWCs

DaVinci Developer: Interaction with model-based development tools

= [B1x]

L ebrateip s amod SER AR C

Simulink/EmbedderCoder or TargetLink Begmmenme

» Develop the behavior model

» Generate SWC implementation code

SeatBeltF astenError

SWC description
(e.g. ports, runnables)
is exchanged via AUTOSAR XML

\
D a Vi n Ci D eve | O p e r B BCU Project Sixth_MyECU - Software [')'esign_ /‘\ - . Q@
=3 EcuswComposition [
:-ECDADMVSWC::ctApMysEE e e
CploHwdbstraction: Tob | o fonos s 1y
aDis|

» Define SWC structure

» Integrate the SWC into the ECU
application architecture

» Configure the RTE

aboo
E CpSalnteriorLightFrant:

< il &
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DaVinci Configurator Pro

Configuring Basic Software

» One tool for configuration of complete BSW and RTE
» Comfort Editors and Assistants to support specific use cases
» Basic Editors (GCE) for native ECU-C view

» Easy navigation between editors

5 DaVinci Configurator Pro.MD.WF.RTE - TspVectar SLP4 Demaidpa =
File Edit Navigate View Project Help
DEHA 20 ¥S | FERA|Ma-e -~
|4 Configuration Editors | = O | [ Communication General | [ Bus Contraller &7 | = |
i | € & CANControllers b & CT_CAN_98c47¢6 b &2 BusTiming b & CanControllerBsudrateConfig
a il =
T - Select one of the pessible configurations te configure the bus timing parameters,
Has CIvEs & 4 & CAN Controllers i . - =
Communication 2 4 & CT_CAN_e98c47e6 L § 80000 oc| -
» & Range Configuration = T
- . 500 dec[Fu
[F3 Communication General @ Accaptance Flter Baudrate [kbps]:
[ Bus Controller 4 @ Bus Timing 120 dex
) pou: &R CanControllerBaudr =
7 siansl @ FlexRay Controllers
B lgnats © @ LIN Controllers Pt segs 48
TIransport Protocol -
Diagrostics z 5 -
0 ¥
L 2 T
Memory ¥ =
Mode Management ¥
Network Management ¥ R s’
o
Runtime System ¥ v
Sampling Mode: OneSample i
[ Basic Editor E) Pe—— v
| % Properties 2% = O ||dg vshidation 2 | ZRs=0|
4 messages in 3 categories
Properties are not available, o i
[ @ CANIF30001 Activation of feature is recommended. (1 message) T
Cfg00020 Deviation from initial configuration (2 messages)
=4 EEPO2519 Davinei MicrosarGen message (1 message)
PreCompile
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Vector Embedded AUTOSAR Software

E2E Protection PO
SCHM RTE
SYS DIAG LIBS
0s BSWM DCM EA CoM IPDUM NM PDUR I0HWAB CAL (CPL)
o o L I TR =
CSM (CRY) FIM MEMIF B S i Elk 120 E2E
. 15390 CH . J1939TP LINXCP FRXCP ETHXCP DNS
ECUM J1939NM LINTP FRTP UDPNM EXI
T J1939RM LINNM FRARTP SOME/IP* HTTP
. CANXCP LINSM FRNM SD scc
CANTP LINIF FRSM DOIP LS
WDGIF AMD -
WDGM CANNM FRIF SOAD XML Security
DBG CANSM TCPIP
Driver
RTM! ETHIF
AVTP
BMCA
XCP! PTP
MCAL
ADCDRV DIODRV FLSDRV GPTDRV LINDRV PORTDRY SHEDRV: CANTRCY FRTRCV
CANDRV EEPDRV FLSTST ICUDRV MCUDRV PWMDRV SPIDRV DRVEXT? LINTRCV
CORTST ETHDRV FRDRV TICDRV! OCUDRV RAMTST WDGDRV ETHTRCV
Vector Standard Software 3rd Party Software ! Available extensions for AUTOSAR

?Includes EXTADC, EEPEXT, FLSEXT, and WDGEXT
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vector®




Workflow AUTOSAR 4.x

PREEvision

Input files provided by xml

r

XML ' ! DBC OEM | ) :
;! LDF . I ! |
: h Fibex -Contalns. communication | Software Component :
ECU Extract of ! | information, needed ! Description files | )
System . fortheecy ! | TargetLink
Description ! i
provided by e [
OEM | DaVinci Configurator Pro
Contains | Configuration of RTE + BSW
system !
information, I ITTTT TS TS TS L e el |
needed for the | | SystemDesc | | i [T
ECU 1+ Conversion [ i BSW module !
Lo s b | | L. .h  configuration header '
| | —_— and code files !
-xml | Editing and ! : RTE header and code |
! ! files !
ECU Extract of 1 ; 1 I . i
System Description ! Generation : ! SWC header files |
| e e e e e e e e e o e e e e e e e e 1
P v | |
cdd/ ,. ~BaseECUC | | |
.odx I Generation o 1
e e e e e e = = —— 1 L e e e e e e e e e e ———————— I
xml < —> Other AUTOSAR tools

ECU Configuration
Description
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MICROSAR - Vector AUTOSAR Basic Software

Large variety of platforms supported

» Vector cooperates with microcontroller manufacturers to integrate the
MCAL (Microcontroller Abstraction Layer) which are provided by them

» An individual solution for your favored microcontroller is possible at any

time

Freescale

Renesas Vector

Texas

Instruments

© 2014. Vector (Shanghai) Co.,Ltd.. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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AUTOSAR Overview

AUTOSAR Solution

> AUTOSAR on the way
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AUTOSAR Releases

Phase II Phase I AUTOSAR Continuation
| | | —
:} Continuous Trend Analysis )) D))
| | | 41— — k‘ e
: : 3 \} N G §
) m;l 40 | | Rel. 4.u| I}> mlal. a||.1 ) Rel4x ))))))
Y \TATAT
/ Rel. 3.1 / Rel. 3.2 ) }L{}J b
' | I
) Rel. 3.1.5 (LoKI) }h}i}D
wF
*Loki = Listlof known issyes I l I
T ' -
2007 2008 2009 2010 2011 2012 2013 2014 2015

» AUTOSAR is stabilizing with R3.2 and 4.x
» AUTOSAR is worldwide in massive series roll-out
» High acceptance in the market is achieved

» Existing releases will be used over long period of time in many

appllcatlons Source: 6th AUTOSAR Open Conference

© 2014. Vector (Shanghai) Co.,Ltd.. All rights reserved. Any distribution or
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AUTOSAR - Exploitations

» SOP of a complete AUTOSAR solution (BSW + RTE)

2013 | 2014 | 2015 | 2016

AUTOSAR 3.x

» AUTOSAR 3.x is used in serial production projects by:
Audi / Volkswagen / Porsche

Daimler

Fiat / Chrysler

Volvo Trucks (incl. Construction Machines)

>

>
>
>

» AUTOSAR 4.x is used in serial production projects by:

>

>
>
>

» AUTOSAR 4.x is generally announced by

AUTOSAR 4.x

Volvo Cars

» Ford
» PSA

>
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AUTOSAR in VW

meampletely AUTOSAR  mpardly AUTDSAR mne AUTOSAR

Start version MQB Extensions of MQB
| | today | o
| 2009 | : 2010 | . 2011 | : 2012 |
— AI.IT(EJSAFI. ; e
— Release 3.2 F
wEive AUTOSAR hu_series : ~AUTOSAR gue.s into series at Volkswagen”

development”

[ 5- Decision:
New ECU Developments with AUTOSAR only

Source: Explore AUTOSAR Conference in Pune 2012

© 2012 . Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.

= vector®




AUTOSAR’s market

» At least 25% of the total number of ECUs produced in 2016 will

have AUTOSAR inside (based on planning of AUTOSAR OEM Core
Partner only)

_ Volume of ECUs with AUTOSAR 1
# of Mio. ECUs

300 -

® Rel 4.x
" Rel. 3.x
'Rel, 2.x

N

Source: Explore AUTOSAR Conference in Pune 2012
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MICROSAR 3 for VW Group

MQB (technical identical to MLBevo)

E2E Protection P
Appiication

RTE
DIAG fomal:
Driver
0S EA coM IPDUM NM PDUR IOHWAB
FEE
N I Ba:
MEMIF CAN LIN FR ETH! V26
NVM J1939TP* LINXCP* FRXCP* ETHXCP DNS
CANXCP! LINTP FRTP SOAD/DOIP EXI
CANTP LINSM FRISOTP TCPIP HTTP
CANNM LINIF FRNM ETHSM JSON
CANSM FRSM ETHIF Scc
CANIF FRIF TLS
XML Engine
XML Security
AVTP
XCP*
MCAL EXT
ADCDRV EEPDRV FRDRV PORTDRV SPIDRV CANTRCV FRTRCY
CANDRV ETHDRV? GPTDRV LINDRV PWMDRV WDGDRV DRVEXT? LINTRCV
DIODRV FLSDRV ICUDRV MCUDRV ETHTRCV?
Vector Standard Software 3rd Party Software ! Available extensions for AUTOSAR
— 2Includes EXTADC, EEPEXT, FLSEXT, and WDGEXT
3rd Party distributed by OEM

3 Includes E2E, CRC, CAL (CPL)

© 2012 . Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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BAC 4.0 MICROSAR Basic-Software for BMW

Overview
E2E Protection L SYSTIME DARH Coding PLA
Application
Wrapper PP STDDIAG DLOG FSCSM AUTH
SCHM RTE
SYS
0S BSWM DCM EA coM IPDUM NM PDUR IOHWAB CAL
COMM DEM FEE CAN LIN FR ETH V26! oL
[ FR M EH Vet |
CSM (CRY) FIM MEMIF CRC
ET 31930DCM o J1939TP LINXCP FRXCP ETHXCP BVC E2F
ECUM J1939NM LINTP FRTP ETHDIAGMM DNS E_
m— J1939RM LINNM FRARTP UDPNM EXI
™ CANXCP LINSM FRNM SOME/IP? HTTP
WDGIF T CANTP LINIF FRSM SD SCC
WDGM CANNM FRIF DOIP TLS
DBG CANSM SOAD XML Security
RTM: e Driver
STDDIAG
ETHIF
AVTP
BMCA
XCP! PTP
MCAL
ADCDRV DIODRV FLSDRV GPTDRV LINDRV PWMDRV SPIDRV CANTRCV FRTRCV
CANDRV EEPDRV FLSTST ICUDRV MCUDRV RAMTST WDGDRV DRVEXT? LINTRCV
CORTST ETHDRV FRDRV IICDRV" PORTDRV SHEDRV! ETHTRCV

Microcontroller

Vector Standard Software 3rd Party Software ! Available extensions for AUTOSAR
2
BMW BAC 4.x Modules Not Used by OEM Includes EXTADC, EEPEXT, FLSEXT, and WDGEXT

© 2012 . Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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MICROSAR 3 for Daimler SLP10

E2E Protection
Wrapper

Application

-
Flash
Boot Loader RTE
DIAG MEM Co Complex
0s BSWM EA IPDUM  FNM B PDLR IOHWAB
I DI | FEE
i e
ECUM UM J1939TP! LINXCP! FRXCP! ETHXCP
LIBS® CANXCP! LINTP FRTP SoAD/DOIP | EXT |
SCHM CANTP LINSM FRISOTP TCPIP HTTP
WDGIF CANNM LINIF  FRNM |l ETHSM JSON
WDGM CANSM FRSM ETHIF RCS
il
CANIF
DLT XML Engine
RTM* XML Securi
XCP!
MCAL
ADCDRY EEPDRV FRDRV IICDRV? PORTDRV SPIDRV CANTRCV FRTRCV
CANDRV ETHDRV! GPTDRV LINDRV PWMDRY WDGDRV DRVEXT? LINTRCV
DIODRV FLSDRV ICUDRV MCUDRV RAMTST ETHTRCV?
Microcontroller
Vector Standard Software 3rd Party Software * Available extensions for AUTOSAR
2 Includes EXTADC, EEPEXT, FLSEXT, and WDGEXT

Daimler SLP 10 Not Used * Includes E2E, CRC, CAL (CPL)

© 2012 . Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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MICROSAR for General Motors (GM)

E2E Protection ooy

RTE
MEM COM
(0s | EA IPDUM NM_ | PDUR I0HWAB CAL (CPL)
R U e e
FIM MEMIF E2E
219380CH T J1939TP LINXCP? FRXCP ETHXCP DNS
J1939NM FRTP UDPNM EXI
STEM J1939RM FRARTP SOME/IP! HTTP
™ CANXCP FRNM SD Sce
WDGIF | FRSM DOTP TLS
woeM — FRIF XML Security
DBG
R S
AVTP
BMCA
XCpt PTP
ADCDRV DIODRV FLSDRV GPTDRV PORTDRV SHEDRV! FRTRCV
EEPDRV FLSTST ICUDRV MCUDRV PWMDRV SPIDRV
CORTST FRDRV IICDRV? OCUDRV RAMTST WDGDRV

Microcontroller

! Available extensions for AUTOSAR

SEE T S i e 2 Includes EXTADC, EEPEXT, FLSEXT, and WDGEXT
GM ECU Type B GM Standard Utility Modules (SUMs)

© 2012 . Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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Why Vector

History Embedded Software at Vector

» Vector was the first independent vendor of

Basic Software

FBL
Diagnostics
oS
CAN + NM
1994 1996 1998 2000

MEM
FlexRay
Projects
LIN
2002 2004 2006

Security
OBD
AUTOSAR 4
Ethernet/IP

Monitor & Debug

Smart Charging

Safety
AUTOSAR 3

2004: AUTOSAR Member
2007: 1st AUTOSAR Release

2012 2014

2008 2010

© 2012 . Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written
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AUTOSAR in China

» Cooperation with Chinese customers from 2009
» FAW, ChangAn, Foton, PATAC, DFM...

Case Study

Developing a driver library for engine
controllers with AUTOSAR Complex
Device Drivers (CDD)

FAW

© 2014. Vector (Shanghai) Co.,Ltd.. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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Thank you for your attention.

For detailed information about Vector
and our products please have a look at:

WWW.vector.com

= i
Lu.gao@vector.com

Vector China
K XV B 398 5 7 8 il K K 161
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