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Introduction to AUTOSAR
What is AUTOSAR?
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The way to AUTOSAR...

History: Tools

before AUTE@SAR i AUT@©SAR
Cooperation with .. .. I .
Daimler for the Release of DaVinci based on Official formation of the
project “TITUS” the experiense with the AUTOSAR (AUTomotive
“TITUS” project Open System ARchitecture)
l partnership

1999 2001 08/2003
research project to project was not completed
develop a tool for since the industry was not
description of ready for such a sophisticated

continued the development
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The way to AUTOSAR...

History: Basic Software

before AUTO SAR

Starting of the
development of
embedded
software at Vector

Usage of CANbedded for
serial vehicles at Daimler

AUTOSAR

Official formation of the
AUTOSAR (AUTomotive

Open System ARchitecture)

l

partnership

. :

1994 1996 08/2003
N~ e e e e
—
Vector was the first a  Audi
independent vendor o BMW
of automotive O Volkswagen
communication Q Porsche
software o Ford 2 Chrysler
a PSA
O GM 0 Renault
uses CANbedded for all ECU‘s O Fiat
0 Hyundai
O Ssangyong
and other OEMs use CANbedded
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Introduction to AUTOSAR

History: AUTOSAR |

Establishment of a
technical team

Ford, Peugeot Citroén,

and Toyota become Core
First talks between Members
BMW, Bosch,
Continental Teves,
DaimlerChrysler, . .
Volkswagen, and Official formation of t_he General Motors joins
later Siemens VDO AUTOSAR (AUTor_nOt'VE as a Core Member

Open System ARchitecture)
artnershi .
P P AUTO'SAR
¢ L . L ¢ >
08/02 11/02 08/03 11.12/03 03/04 12/04 07/06

|

Vector joint AUTOSAR as
premium member

Vector
AUTOSAR Symposium
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Introduction to AUTOSAR

History: AUTOSAR 11

Vector Vector
Document releases BSW
Vector Owner based on
Document Owner “Flexray State AUTOSAR 3.0
“CAN Generic Network Vector Manager”
Management” Document Owner
‘LICU”
02/06 05/06 03/07 03/08
09/04 05/05 08/05 03/06 ‘ 09/06 11-12/06 02/07 08/07 01/08
*—+———9—4+ 94—
1st Publication of Integration
Specifications |
AUTOSAR L
Concept Methodology Validation
Specification R1.0 Specification R2.1 Specification R3.0
Specification R2.0 Vector Vector
releases Prototype releases BSW
Bundle based on based on
AUTOSAR 2.0 AUTOSAR 2.1
Vector

releases Prototype
Bundle based on
AUTOSAR 2.1
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Introduction to AUTOSAR

History: AUTOSAR II1I

BSW platform for 2

Vector OEMs available. Vector releases
releases Prototype BSW Integration of OEM complete BSW for
based on AUTOSAR 3.0 specific modules CANoe Emulation
03/08 06/08
01/08 | 04/08 | 07/08 08/08 09/08 01/09

-OQT *—r—o—9—¢ 0\>

Concept Vector presents Vector
Presentation J1939 and releases Serial
AUTOSAR 4.0 Diagnostic Concepts - BSW based on

for AUTOSAR 4.0 Specification R3.1 AUTOSAR 3.0

BSW platform for 3
Vector OEMs available
receives AUTOSAR
Premium Member Award

70 Concepts are planned to be
released in AUTOSAR 4.0
(e.g. Ethernet, J1939, Diagnostics)
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AUTOSAR Work Package Participation by Vector

WP 1D Work Package Name Vector Participant(s) Role

WPII-1.1.1 | Software Architecture and VFB Tobias Schmid Active
WPII-1.1.1 | Software Architecture and VFB Winfried Janz Active
WPII-1.1.1 | Software Architecture and VFB Roland Preil3 Active
WPII-1.1.2 | Vehicle and Application Mode Management | Dieter Schaufelberger Active
WPII-1.1.5 | Virtual Function Bus and RTE Bernd Sigle Passive
WPII-1.1.5 | Virtual Function Bus and RTE Uwe Honekamp Passive
WPII-1.2 General Methodology and Configuration Uwe Honekamp Active
WPII-1.3 Functional Safety and Processes Simon Burton / Active

Klaus-Jirgen Amsler

WPII1-2.1.1 | COM Stack Frank Triem Passive
WPII-2.1.1 | COM Stack Hannes Haas Active
WPII1-2.1.1 | COM Stack Alex Lunkenheimer Active
WPII-2.1.1 | COM Stack Pascale Morizur Passive
WPII-2.1.1 | COM Stack Martin Schlodder Passive
WPII1-2.1.1 | COM Stack Thorsten Albers Passive
WPII-2.1.1 | COM Stack Dirk Grolmann Passive
WPII-2.1.2 | FlexRay Dirk Grossmann Active
WPII1-2.1.4 | Diagnostics Oliver Garnatz Passive
WPII-3.1 Basic Software Validation Helmut Brock Active
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http://wiki.vi.vector.int/wiki-pnd/UweHonekamp
http://wiki.vi.vector.int/wiki-pnd/UweHonekamp

AUTOSAR Document Ownership by Vector

WP ID Work Package Name Vector Document Owner Document

WPII-1.2 General Methodology Uwe Honekamp Software Component Template
and Configuration

WPI1-2.1.2 | FlexRay Klaus Bergdolt FlexRay State Manager

WPII-2.1.1 | COM Hannes Haas CAN Network Management

WPII-2.1.1 | COM Pascale Morizur J1939

WPII1-2.1.1 | COM Alex Lunkenheimer SWS_EthernetDriver

WPII-2.1.1 | COM Alex Lunkenheimer SWS_Ethernetinterface

WPII1-2.1.1 | COM Alex Lunkenheimer SWS_EthernetTransceiver

WPII-1.1.1 | Compiler Abstraction Tobias Schmid SWS_CompilerAbstraction

WPII-1.1.1 | IOHWAB Christoph Ederer SWS_ IOHardwareAbstraction

WPI1-5.3 SPAL Roger Engoulou SWS_ICU_Driver
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Introduction to AUTOSAR

Targets and Goals

ECU
Configuration
Description

O Standardize Development Process and
exchange formats

per ECU

0>>> Methodology + Templates

Light Centrol
Right Door Composition Component

Sensor Component
Dimmer _
Atomic Component il ULt
Actuator Component

Application Layer

O Standardize Functionality

Left Door

o>>> Functional Interfaces Sensor Component

Switch

Sensor Component

O Define open reference architecture for
ECU software

Oo>>> Basic Software

AUTOSAR Runtime Environment (RTE)

O Specify a clear interface between basic sovees_ ||| B
software modules and application R
D>>> RTE D:\lers ,\IAD?in\::rrsy D(r:i(\?grs DrIiCer

Microcontroller
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Introduction to AUTOSAR

Design Example — Component View

Light Control
Right Door Composition Component

Sensor Component

Door Contact

g  Atomic Component

Left Door

Sensor Component

Dimmer

Switch Light

Atomic Component

Sensor Component Actuator Component
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Introduction to AUTOSAR

Design Example - Virtual Function Bus View

Light Control

Left Right _ Door : -
Switch Dimmer Light
Door Door Contact

<H
ety
<H ]

Virtual Function Bus
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Introduction to AUTOSAR
Design Example - Mapped System

ECU 1

Left Right _
Switch
Door Door
[ ] [ ]
(J (J

RTE

AUTOSAR BSW AUTOSAR BSW

Microcontroller Microcontroller
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Introduction to AUTOSAR
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System Design

Vector‘'s AUTOSAR Tools in the development cycle

4 -

Workflows and
System Design

Design of a
complete system
(e.g. all ECUs on
a CAN bus)

OEM

ECU Supplier

DaVinci
Developer

DaVinci
Component Tester

Test of SWC on the PC

AUTOSAR SWC (Software
Component) design and
RTE configuration

MICROSAR

DaVinci :
Configurator Pro Basic Software

(BSW)
AUTOSAR basic

software configuration AUTOSAR ECU

S o
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System Design

Workflows and Tool Chain Integration

Model-based
development < .c/.h SWC implementation files
tools (generated)
|
¥ :
SW Component > 1.c/lh 1 —p .c/.h SWC implementation files
Description /4 i (legacy, hand-coded)
I.‘___’,
I Templates
1)
DaVinci D . |[.e#h | MICROSAR RTE files
Developer
DaVinci 2)
ECU Extract Configurator P .c/.h MICROSAR BSW
of System Pro configuration files
Description
(from OEM)
Basic Software ECU Configuration 1) Requires license of MICROSAR RTE
Module Description ’V ’ Description
2) Requires license of MICROSAR BSW
© 2009. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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System Design

DaVinci Network Designer

Define the vehicle ECU with network

network communication communication data
(frames, signals,
schedules)

DaVinci
Network > >
Designer |4
ECU Extract of
System
Description

DaVinci
Developer

DaVinci
Configurator
Pro

AUTOSAR ECU
Development Tools

© 2009. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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System Design

DaVinci Network Designer

O Features of DaVinci Network Designer

Q

o O O O

Definition of network topology with ECUs

Specific tool features to define CAN, LIN and FlexRay networks
Definition of communication data (frames, signals)

Definition of communication schedules

Import/export of communication data in various standard formats
o DBC, FIBEX, LDF
O AUTOSAR XML (System Description, ECU Extract of System Description)

|::> Desktop solution to define network communication matrices
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Application Software Components

Vector‘'s AUTOSAR Tools in the development cycle

Workflows and
System Design

Design of a
complete system
(e.g. all ECUs on

a CAN bus)
OEM
( ECU Supplier
DaVinci DaVinci
Developer Component Tester

Test of SWC on the PC

AUTOSAR SWC (Software
Component) design and
K RTE configuration

MICROSAR

DaVinci :
Configurator Pro Basic Software

(BSW)
AUTOSAR basic

software configuration AUTOSAR ECU

S o
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Application Software Components

DaVinci Developer: SWC Design

=Joks

Runnable Entities | Exclusive Areas 1 Inker-Runnable Yariables ] Calibration Parameters 1 Per-Instance Memory ]

(t Com ponent Type : CentralLockingMaster_T

Graphical editor for definition Interfaces
and integration of SW

components

IS Component Type : CentralLucklng_T\ /

Interfaces

Implementation |

fi Trigger Port Access ]Properties] .ﬁ.ttributes] Description]

CentrallackingiMaster _T_Fask
CentrallockingiMaster _T_Main

BEX)

1 Fark |

af _cmd_child_prot_left_rear_door.cond_child_prot_|.. ‘

af _emd_child_prot_right_rear_door.cond _child_prot_.
af _erd_locking_backlite_window,cmd_locking_backli. .
af _cmd_Jocking_driver_door.cmd_locking_driver_door
af_emd_Jocking_glowebox . cond _locking_glowebox:

af _emd_locking_left_rear_doaor, crmd_locking_left_re..
af _cmd_|ocking_passenger_door,cmd_|ocking_passe.

5888

Structure

- Centrallocking_T

BackliteWindow::6

T e e T i

Centrallockingfas
Centrallocking_H
DriverDoar: :Driver
GloveBox: : Gloved
PassengerDoor: :P
RearDoorLefkOrsli
RearDoorRightOrs
RearLid: :RearLi. ..

TankFlap::TankFla
Windows: Window

B ontaLockngmastsr:cantraiLosking ...

S E

f_crd_locking_rear_lid.cmd_locking_rear_lid

Windows:windows_T

A mnlcle_rpeed

an_s kakar_operalon_made

ALF B _Crask

areque s com i |_operclose

anreq_lockng_kedback

e _edback_key_leam

al_emd _ockrg _ark_dap

a_cmd _JocHrg_rear_Id

an_req_emergency_lockrg

S_cmid_Jockrg_pars enger_doon

an_cmd _|ockre_glose b ox

a_reques _oomior_openclose

e In.—Lunn vimkk vase dAmew mred leelica viekE

|)]

[w]

Copy ‘ \

> B mnkAap:a \ \

an_cmd _locHrg_lan

RgarLld::Rearlld_T

Definition of

a_crid_lacHrg_rear_lid

4
[, Sheet1

runnable entities
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Application Software Components

DaVinci Developer: Interface to model-based development tools

Example: Simulink (WL EEL

File Edt View Smulstion Format Took Help

DzE& Bl e == b =0 Homal B Bs REE®
@_/

Simulink

O Develop the behavior model i
H - Eaalathastenm‘mO = TeaBaTasen_debeuneed —..Seac
O Generate SWC implementation code . N
SWC description (e.g. ports, runnables) is
exchanged via AUTOSAR XML
ﬁ ECU Project: DashboardUnit g@
_‘Snﬂwale Design.[ Semvice Mappm.gm Task Mapping “Dala Mapping m_ _@_"&_&j]

= O ECU_Composition E i ]
a2 w | DoatF iyt open
: arningIndicatorDisplay:: | L — B
-JF SBR_Logic::SBR._Logic ‘ 9% 3 s 3

DaVinci Developer o e ~ SEEEEH EEEF R e

IF] 5A_switch::54_Switch

] 5A_Door_Right=:54_Door_ L D Lol

O Integrate the SWC into the ECU SW T sk Pt b _EEr i i b
architecture

Gl BetSensorictheltencor. [N noe TR n e T Tl e T See VS e M

0 Configure the RTE s 150 1 7 | € e

Saatse Mooy

| | _'J;J

.
e ] vl [ETETETNT sheetr |
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Application Software Components

Vector‘'s AUTOSAR Tools in the development cycle

Workflows and
System Design

Design of a
complete system
(e.g. all ECUs on

a CAN bus)
OEM
ECU Supplier
DaVinci DaVinci
Developer Component Tester

Test of SWC on the PC

AUTOSAR SWC (Software
Component) design and
RTE configuration

Davine: MICROSAR
Configurator Pro Basic Software
(BSW)

AUTOSAR basic
software configuration AUTOSAR ECU

S o
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Application Software Components

DaVinci Component Tester: Concept

O Goal: test of functional SWC behavior on the PC

0 Solution: DaVinci Component Tester

O Emulates the RTE
Executes the original SWC implementation, compiled for the PC
Short turnaround time: dynamically configured via AUTOSAR XML

Test of atomic SWC or compositions possible

I I I

Open interface to connect testing tools like CANoe or NUnit (an open source tool)

External testing tool
SWC

SWC-under-test Description @
\ N

O—— il PC
>|::| Runnablel []D = SV\éC' n
a — 8, under- &

>|::| Runnable2 L

.c/.h DaVinci
Component Tester

SWC
Implementation

© 2009. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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Application Software Components

Vector‘'s AUTOSAR Tools in the development cycle

Workflows and
System Design

Design of a
complete system
(e.g. all ECUs on

a CAN bus)
OEM
( ECU Supplier
DaVinci DaVinci
Developer Component Tester

Test of SWC on the PC

AUTOSAR SWC (Software
Component) design and
K RTE configuration

MICROSAR
Configurator Pro Basic Software
(BSW)

DaVinci

AUTOSAR basic

software configuration AUTOSAR ECU

S o
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Application Software Components

DaVinci Developer: RTE Data Mapping and Service Mapping

Service mapping: Connect the
applications with the service
components of the ECU basic software

{ ecu Project: lgnitionControllnit

Software Dezsign Service Mapping | Task Mapping Data Mapping }\ % Generation Parameters

Application Component: l Pork ] Port Interface J Service Component 1 Port Port Interface &
24 _IgnitionSwikch UserRequast UserRequest ICU_Zarmf URO00 UserRequest
S4_LightSwitch UserRequast UserRequest ICU_Zarmf UROO1 UserRequest
. "W arningLight3witch UserRequest UserRegquest TCI_CamM URO0Z UserRequest
Data m ap p N g : M ap SWC | Eattery Supervision DemBatteryioltage DemBatteryvoltage IC_Dcm Eattery DemBatteryoltag
H FlasherDirectionSwitch DemFlasherSwitch DemFlasherswitch ICU_Dcm Flasherswitch DemFlasherswitch
po rtS to n etWO r k Si g n al S W arningLightSwitch Dot arningSwitch D arning Switch ICU_Dcm S arningSwitch D arning Switcl
| Eiattery Supervision BatteryGetDatatalu...  CalbackGetDataval...  ICU_Dem Wolkage _GetDataw... CalbackietDatay

S.C\_BatterySupervision BiatteryHighionitor DiagniosticMonitor ICU_Dern DEM_BATTERY _HIGH  DiagnoskicMonitor
_BiatterySupervision BatteryLowMonitor DiagniosticMonitor ICU_Dern DEM_BATTERY _LOW  DiagnoskicMonitor

(= —— jagnostictanitar
ﬁ ECU Project: lgnitionControlUnit \ g@ llbackInitMonit .
- = = x == = = Ere BllbackInitMonit,
Software Design Service Mapping Tazk Mapping Data Mapping ‘ temary kapping Generation Parameters J ft‘i rctnfo
= = = = = — agnosticMonitor
|# | |perationCycle

Data Elemnent £ 1 Park ] Direction l Metwork | Massage ] Metwork Signal [ Lihackinthant,
[T Skate AP _Flasheralgorithm, FlasherDirectionSwitch  Tx CAn Msg_Flasherswitch  Sig_FlasherDirectionawitch = | |{agnosticMonitar
; State AP_Flasheralgorithm, Flasher'Warning3witch  Tx AR Msg_FlasherSwitch  Sig_FlasheritarningSwitch ukdlcwin Target
State AP _Flasheralgorithm  IgnitionSwitch Tx AN Msg_Ignition Sig_IgnitionSwitch ;tzienql:ﬁfsm

[T Skake AP _Light. IgnitionSwitch Tx CAN Msg_Lgnition Sig_IgnitionSwitch lnctionInhibition

State AP _Light. LightSwitch Tx AR Msg_LightSwitch Sig_LighSwitchstate Inannanihir[in’n}[-vj

Signals imported via AUTOSAR XML
(ECU Extract of System Description)
or via legacy formats (DBC, FIBEX, LDF)

© 2009. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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Application Software Components

DaVinci Developer: Task mapping and RTE optimization

Task mapping of
runnable entities

ﬁ ECU Project: IgmtmnCuntrulUmt [Z]@
Saftware Design Service Mapping Task Happmg Dala Mappmg Memory Mam\qeratlon FParameters J|
| Runnable Entity Component | |Order Index Bszask\l HighPricAppTask | LowPrinAp[{A]:
[+ [:| Irvacation of WdahService Update. .. 1 ICU_Derm_RunnakbleEntity :ignitionSwitchDriver tSA_EIatter\,fSuper' |
=27 Periodically 50 msec 2 ICU_Dem_ClientRunnable FlasherSwitchDriver BatterySupervizor
IgnitionSwitchDriver Sa_IgnitionSwitch 3 LightSweitchDriver =
LightSwitchDriver S4_LightSwitch 4 WiarningSywitchDriver ‘
FlasherSwitchDriver 3#4_FlasherDirect., .. 5 |
=27 Periodically 200 msec B
WarningSwitchDriver SA_WarningLight. .. 7
=123 Periodically 500 msec | g
BarterySupervisor 34_Battervouper... 3
+-[_] Unspecified =t 10
|4 ] 1 K ﬁ ECU Project: IgnltmnCuntrulUmt
Task Type | Prior | Software Design Service Mapping Task Mapping Data Mapping Memary Mapping
#* BswTask Application 3 I D
= ECU Comp05|t|on 5 i
- i i oibi ~Exclusive Area Implementation -
~ H|ghF‘r.|o.0.|:||:|Task .C\ppl!cat!nn z 57 5A_TanitionGwitch: tsa_ B
#* LowPriofppTask Application 1 & 3A_warningLightSwitch: Exclusive Atea |Implementation Mechanizm |
A sensorTask Application 4 Gl 5A_LightSwitch::t5a_Lial | [EA_output Interrupt Blocking -]
e S8,_FlasherDirectionSwite i E&_“alueProcessing |Ir|terrupt Blocking __v_]
2 @ SA_BatterySupervision:: Interrupt Blocking
“| [ IoHwAb:ICU_IoHwAb 0O Resource |
Mon-Presmptive Task 3
/ l Coopersgtive Runnable Placement
Definition of tasks . _ e
<] Generation Parameters w | [ |

for RTE optimization
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Introduction to AUTOSAR

System Design

Application Software Components
> MICROSAR Basic Software

AUTOSAR Services

Customers and Reference project

Summary
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MICROSAR Basic Software

Vector‘'s AUTOSAR Tools in the development cycle

Workflows and
System Design

Design of a
complete system
(e.g. all ECUs on

a CAN bus)
OEM
ECU Supplier
DaVinci DaVinci
Developer Component Tester

Test of SWC on the PC

AUTOSAR SWC (Software
Component) design and
RTE configuration

DaVinci M!CROSAR
Configurator Pro Basic Software
(BSW)
AUTOSAR basic
software configuration AUTOSAR ECU

© 2009. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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MICROSAR Basic Software

Overview on Vectors Basic Software Products

Application

MICROSAR RTE

MICROSAR COM

S >

wn

5 - L : 0
0 b ” ¥ J1939TP Z o o
(@) < < < _ L <
4 (7)) 7)) n nd 0 d nd 0
< e 0O @) < < < @) Complex
o e x o n n 2 o Drivers
0O O O O @) @) O O
0 d = - = g e Y E
® = & = 9z 9 O
S >0 S S

MICROSAR CAL MICROSAR EXT

Microcontroller
*Available extensions for AUTOSAR3.0
Standard Software Project and services
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MICROSAR Basic Software

RTE — Run Time Environment

Application
MICROSAR RTE

MICROSAR COM

O Functions

J1939TP*

0 Handles communication between SW
components

MICROSAR OS
MICROSAR SYS
MICROSAR DIAG
MICROSAR MEM
MICROSAR
MICROSAR
LIN
MICROSAR
MICROSAR 10

CAN

o
'8

O Executes the SW components meAn AL wicgosAn

O Integrates the SW components with the
BSW

O Fully scalable — optimized for each ECU
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MICROSAR Basic Software

OS - Operating System

MICROSAR RTE

O Functions

MICROSAR COM

J1939TP*

O Scheduling of tasks

MICROSAR OS
MICROSAR SYS
MICROSAR DIAG
MICROSAR MEM
MICROSAR
MICROSAR
LIN
MICROSAR
MICROSAR 10

CAN

O Call of non-trusted functions by
applications with memory protection

o
'8

MICROSAR CAL MICROSAR
EXT

O Measurement of task run time and blocking

time in addition to monitoring
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MICROSAR Basic Software

SYS — System Services

MICROSAR RTE

O Functions

MICROSAR COM

J1939TP*

O Managers for

MICROSAR OS
MICROSAR SYS
MICROSAR DIAG
MICROSAR MEM
MICROSAR
MICROSAR
LIN
MICROSAR
MICROSAR 10

CAN

0 Communication

o
'8

a ECU Stal’t—up and shut-down MICROSAR CAL WIIEIROEAR

EXT

0 Watchdog

O Special diagnostic modes COMM

ECUM

CRC

SCHM

DET
| WDGM |

WDGIF

WDGDRV

GPTDRV

MCUDRYV

© 2009. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
C@@OO0_ kizRemiz
o - ©
uml.org.cn




MICROSAR Basic Software

DIAG — Diagnostic Services

MICROSAR RTE

O Functions

MICROSAR COM

J1939TP*

0 Handling of diagnostic protocol UDS

Q
2
(a]
14
<
(%]
o
o
g
=

MICROSAR OS
MICROSAR SYS
MICROSAR MEM
MICROSAR
MICROSAR 10

LIN
MICROSAR

0 Handling of error memory

o
'8

MICROSAR

CAN

a Handling of active / paSSive mode MICROSAR CAL MICROSAR

EXT

Microcontroller

DEM

DCM

FIM
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MICROSAR Basic Software

MEM — Memory Services

MICROSAR RTE

a Functions

MICROSAR COM

J1939TP*

O Access to the non-volatile RAM

MICROSAR OS
MICROSAR SYS
MICROSAR DIAG
MICROSAR MEM
MICROSAR
MICROSAR 10

LIN
MICROSAR

O Memory management for

o
'8

MICROSAR

CAN

O EEPROM MICROSAR CAL MICROSAR
0 Flash (by EEPROM simulation)
O Supports internal and external EEPROM / NVM
Flash MEMIF
EA
FEE
EEPDRV
FLSDRV
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MICROSAR Basic Software

CAN — CAN Communication Stack

Application

MICROSAR RTE

MICROSAR COM

O Functions

n 2 =
8 ' % | B | = . Q
O Communication services for CAN 2 2 5 % pmm i @ %
2 en en e A R R 0
0 Send and receive CAN messages 5 = = | B czC, =
a Transport prOtOCO| MICROSAR CAL MICROSAR
EXT
0 Network management
O Transceiver handling f—
0 Gateway functionality NMIF
PDUR
IPDUM
CANIF
CANTP
CANNM
CANSM
CANDRV
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MICROSAR Basic Software

LIN — LIN Communication Stack
| Applicaton |

MICROSAR RTE

MICROSAR COM

O Functions

g 2 % B 0
R ; . x o o o J1939TP* x
O Communication services for LIN 5 8 3 3 mEM: ¢
e & & & 1 KEM: ¢
O Send and receive LIN messages = = = = szEElc-. =
O Transceiver handling MICROSAR CAL MICROSAR
o
O Gateway functionality

cCoM

NMIF

PDUR

IPDUM

LINSM

LINIF

LINDRV
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MICROSAR Basic Software

FR — FlexRay Communication Stack
| wpeaton ]

MICROSAR RTE

MICROSAR COM

J1939TP*

O Functions

O Communication services for FlexRay

MICROSAR OS
MICROSAR SYS
MICROSAR DIAG
MICROSAR MEM
MICROSAR 10

MICROSAR
MICROSAR

0O Send and receive FlexRay frames

o
('8

MICROSAR

CAN

MICROSAR

O Transport protocol
EXT
a0 Network management

O Transceiver handling COM

MICROSAR CAL

O Gateway functionality NMIE

PDUR

IPDUM

FRTP

FRNM

FRSM

FRIF

FRDRV
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MICROSAR Basic Software

10 — 10 Stack

Application

MICROSAR RTE

O Functions

» 2 s MICROSAR COM
8 % & = . e
O Access to all peripherals of uC 2 25 2 a2 E
ele( e e |8 3 K
. . . - (@] (@] (@] [¢] O
0 Signal based interface for application s 5 3 3 e E
MICROSAR CAL MICROSAR
EXT
10HW
ICUDRV
PWMDRV
ADCDRV
PORTDRV
SPIDRV
DIODRV
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MICROSAR Basic Software

CAL — Microcontroller Abstraction Layer

Application

MICROSAR RTE

a Functions

8 % % E MICROSAR COM 9
. R EE E % % J1939TP* %
0 Abstraction of microcontroller for 9 8 2 & pmmls 5 |3
- o o o o %] o) o) 14
higher layers 1 100 11 11
MICROSAR CAL WIIEIROEAR
EXT

GPTDRV FRDRV

WDGDRV SPIDRV

MCUDRYV ICUDRV

EEPDRV PWMDRV

FLSDRV ADCDRV

CANDRV PORTDRV

LINDRV DIODRV
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MICROSAR Basic Software

EXT — External Hardware Abstraction

Application

MICROSAR RTE

a Functions

Q
8 % g E MICROSAR COM 9
1 5(: E E % J1939TP* %
0 Abstraction of external hardware 111 1 |
N N R
MICROSAR CAL
EXT
FLSDRYV Ext
EEPDRV Ext
CANTRCV
FRTRCV
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MICROSAR Basic Software

Vector’s full range of Basic Software Modules

Application

MICROSAR RTE

COMM MICROSAR COM
- NVM
CRC COM IPDUM NM PDUR
o
2 < g o
” DET a i MEMIF J1939TP? =
(] 0<(: E(: < LINTP? FRTP %
o @ ECUM @ DEM a @ 10HW
< S 5 5 = £ CANTP = @  FRNM & Complex
) - - = O - [ -
o os s SoM = = E cannm | & LINSM = s Drivers
2 WDGM 2 2 B FRSM
= FIM £ CANSM 14 2
e 2 S LN =
WDGIF S CANIF s s FRIF
MICROSAR CAL MICROSAR EXT
= > > > > > > o > S
& X & Z & & % z %l 2 2/ z & K& SH S 5 B
a 9 o 4a o a o 3 ) a 2 [a) a 2 w = ¥ X
N Bl 2 Kl e Z Z = S = Q ) o > = E =
o [a) O 1 L < = & o 5] s a = S & Z > o
O = S [T [T O - n s = < a) o a 5 = o

Microcontroller

*Available extensions for AUTOSAR3.0
Standard Software Project and services BAM and CMDT Option available
2Option included in LINIF
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MICROSAR Basic Software

MCAL - Integration

Large variety of platforms supported

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

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

time

0 Special solution available for early development phase: CANoe as PC
experimental target

Freescale

Renesas

Texas
Instruments

Fujitsu

Examples:

Freescale MPC, S12X
NEC V850

Fujitsu 16FX, MB91460
TI TMS570

Renesas R32C

Infineon XC2000, TriCore

And many more...

0o 0o 0o 0o o o o
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MICROSAR Basic Software

o All current OEM AUTOSAR platforms are supported
0 OEM specific configuration concepts and tools
a0 OEM specific add-ons
0O OEM specific licensing
0O OEM provided BSW modules and SWC

0 Basic software for all OEMs is based on the same AUTOSAR 3.0
implementation

0 Vector license model allows cost-sharing between AUTOSAR project
between multiple OEMs

0 AUTOSAR compliant extensions
0 Ethernet / TCP/IP

o MOST

o J1939

a XCP
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MICROSAR Basic Software

Vector‘'s AUTOSAR Tools in the development cycle

Workflows and
System Design

Design of a
complete system
(e.g. all ECUs on

a CAN bus)
OEM
ECU Supplier
DaVinci DaVinci
Developer Component Tester

Test of SWC on the PC

AUTOSAR SWC (Software
Component) design and
RTE configuration

é )
N MICROSAR

Configurator Pro Basic Software
(BSW)

AUTOSAR basic

L software configuration y AUTOSAR ECU

S o
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MICROSAR Basic Software

DaVinci Configurator Pro: AUTOSAR compliant configuration tool

rﬁf DaVinci Configurator Pro - RoofUnit E]@
File Edit Yiew Project Build Tools ?
@O | v »p EH E P Pecomie  [v]
_—t ZZlArchitecture | 1) Controller | =]loHwab 4bx
< Controler CORE [Compier Version] S "l = ™ SR "= | B M3 -
t:] RoofUnit Appllomtion
S51 Architecture:
13| Controller s
=3 System ‘_F‘TE
H #) Setvi
ConSIStenCy Of S D::‘ve"‘::s ‘S'J _3_' = T_SH__ - _C__ ication S ot _IIDKIAII i C_ |_D_'__ = =
= d MEITIOIjl £ sl_nm _!n.chns emo(g vices o.mmuml:allun ervices = NSk A st.r-wllon ‘lompeu nvers
parameter values ® ) Sewvices I EcuM gt g Cariim i loHwAb
ensured by rule- # () Inteaces g0 | I CanTp gk Canlr
. . e jcali e
based validation S0 bivers | g S ﬂcy\
(=1 1/0 Hardware |
concept (23 ECU Abstiaction LPFTp s bk
O e @ev. AbsuﬂioL B 7: Mgrrgglﬂﬁ\llstraclion VCMibermion - Co mfo rt Vi ew aVai Iab I e
f:;e:m for convenient editing
w of the parameter values
| of the BSW modules
. \ \
Overview of the BSW Miragartroler Drivers Memory Crivers Communication Drivers WO Diivers
modules in the ECU - ey (i GenmicEep . g i Ade
. gl Mcu i Can IgleDio
defined by BSW module | W Pot
description files \
Explurell 1 =5 JL
Messages «
[ 2008-01-28 15:15:51 [Info] ECUC file 'C:\Eigene Dateien\My Projects\RoofUnit arzml' saved. A
v
. =] Genesal | &Achenges
Ready
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MICROSAR Basic Software

DaVinci Configurator Pro: Configuration of communication stack

GENy: Specialized tool
for configuration of
communication stack

—_—
L0 GEMy - [ RoofUnit.gny : Nm_AsrNmGeneric]

1

Specific views for
configuring the
communication
frames and signals
of the ECUs

Vo

B=]X

EZ Hw_CanoesmuCpu

EZ Cel_tsrCom

EZ If_asrCan

B3 Gw_ssiPduR

EZ DwCan_CanoeemuCanoe
EZ Tp_ssrTpCan

EZ 1 AsiCom

|: General Settings
User Config File

|: Debug Support
Development Errar Detection

|: Generic Network Management Options
Werzion Info Api
Uszer Data Support

Bl Gl B G B B

EZ Nm_gistMmCan
EZ0 Nm_ssiMmlf

;t:,u File Edit Yiew Configuration Window Help
O=E S F = U | Fon g
{F MyECU |# | Carfigurable Dptions | Mr_AstNmiGeneric "~
= ‘v Companents . | | Intearation
] GfanTool_Gen_l,lF'Iuglnﬁsrlf Configuration variart
-3 Diag_AzDem .
3 EZ NameDecoratar Memory Mapping Support O

Error Reporting to Disgnostic Event Mans

Automatic setup of
communication parameter
based on the ECU Extract of
System Description
0

Far Help, press F1

E% SysService_tsiDet Remate Sleep Indication O
L g SysService_AsFim Bus Synchronization
H =R Diag_siziDcm -
H Maode Detect
= ?‘, Tu Meszages ade e- .lon
® 4 RuMessages . Mode Identifier ;
S Ty Sianals [v _ Passive Mode L 2 ,‘v]
73— Bl =l | @
= = = = x 7 = 3 2 0 v T
[ = IM avigation E: Pre-configuration for 'DrvCan__coredsr’ loaded |
4 |Software Components | K l Tleegilem 4| 7 Pre-configuration for 'Guw_AsPduR' loaded [ z
Cel_ AsiComt F |= Selected: 2: Pre-configuration for 'Il_AsCom' lnaded (=
Diag_AzDcm M AsMmGener 9 Pre-configuration for 'Mm_AstMmGenenc' loadec| = ]
Diag_AsDem SR 10: Pre-configuration for Mm_AsMmCan’ loaded
P e e S s | 11: Pre-con tion for Mm_dsmif lnaded
= : — 12 Prec or WStdlib__base' loaded
GenTool GenyPlugindalEcuConfigFile r 13 Pre-q GenTool_Geny/cfgHame
G deaPrnP w 14 P JfCan' loaded ]
< ] | [ >] ;
= B Components.. £/ Generated F.. Consi Stency of

communication parameters
automatically ensured
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Introduction to AUTOSAR

System Design

Application Software Components
MICROSAR Basic Software

> AUTOSAR Services

Customers and Reference project

Summary
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AUTOSAR Services

Benefits

0 Individual and Customized Services for your AUTOSAR Projects
> AUTOSAR Training
> MICROSAR Coaching
> AUTOSAR Workshops
> AUTOSAR Project work

0 Complete solution from one hand
o Efficient acquisition of know-how

0 Allows focus on application development

Training Coaching Workshops

Project work
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Introduction to AUTOSAR

System Design

Application Software Components
MICROSAR Basic Software
AUTOSAR Services

> Customers and Reference project

Summary
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Customers

Evaluation and Prototype Bundles

OEMs Tierls Others
a BMW a Conti O Australian Arrows
a Daimler O Delphi a DGIST
O GM India a Hella a ESG
a Porsche a JCI a FH Dortmund
O Toyota O MagnetiMarelli QO Freescale
0 Volkswagen O Stoneridge AB O Renesas
o TRW a Uni Salzburg
O Yazaki a etc.
Q etc.
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Customers

Production Licenses*

o Daimler Cars __...———"" Complete AUTOSAR solution for Volvo AB
a VOLVO AB < and its supplier

O AMG \ Example O Basic Software Modules

o Audi O Configuration Toolchain

o AVL O Code Generation

O Beru 0 J1939 included

0 Continental O Training and Coaching for Volvo
0 Hella and their suppliers

O Johnson Controls

a Lear

O Liebherr

O Mecel AB

O Meta System

a TRW

Q

Volkswagen

* Includes deliveries as second source
for further OEMs
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Reference Project

Project Overview

O Development of a Power-Shift
Transmission Control System
for 250hp Tractor

O Cooperation for SW Development
between AVL and Vector

O AUTOSAR Reference Project for AVL

a J1939 integrated in AUTOSAR stack
and used for Transport Protocol and
Diagnostics

System Development

© 2009. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
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Reference Project

Work Split 1/2

Application Software

o Specified and developed by AVL

Integration Control System
Application

Ackilcatin St 0 Integration of Firmware and Application

. . Software on Control System Platform

Basic Software

0 Integration of Control System on mechanical
System, e.g. Transmission incl. Hydraulic and
Mechanic

0 Integration of Control System and mechanical
System into Vehicle

Integration Control System

D
Basic Software V@CtOf

o Integration MCAL, Basic Software Modules, FBL,
lI | J1939, Complex Device Driver, ... on Control
Y ~ Unit — Control System Platform

Electronic Hardware

Firmware

vector

HMI AT
/ 0 Specified by AVL,
developed by AVL and Vector
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Reference Project

Work Split 2/2

Basic Software vector
O AUTOSAR Basic Software Standard Core
o MCAL R.2.0 by pController Supplier

0 ECU Abstraction, Service Layer R3.0
and Extensions for J1939, FBL and XCP

Application Software

Basic Software

Electronic Hardware

0 Specified by AVL,
developed by Hardware Supplier

Sensors and Actuators

Device. 0 Specified and integrated by AVL

Electronic Hardware

Hydraulical- and
Mechanical System

Q 0 Specified and designed by AVL
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Introduction to AUTOSAR

System Design

Application Software Components
MICROSAR Basic Software

AUTOSAR Services

Customers and Reference project

> Summary
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Summary

Summary: Comprehensive solution for developing AUTOSAR ECUs

Model-based
Development Tools

Testing Tools

Simulink TargetLink

CANoe

Vector

System Design AUTOSAR Tools
Tools

DaVinci Developer

Diagnostic and
Calibration Tools

eASEE.sdm

DaVinci Configurator Pro

DaVinci

DaVinci Component Tester CANdela
Net\_/vork p A
Designer

OEM in-house
database

CANape

IDE for BSW_
embedded SW generation
tools

SW Development Tools
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Summary

Vector ...

a ... Iis part of AUTOSAR and has
brought broad know how into
AUTOSAR since the beginning

a ... continues to contribute know-
how and man power to the
AUTOSAR standardization

Q ... products will be continuously
developed to keep track with
future technologies within
AUTOSAR
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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

Peter Liebscher
Director China Operations
Vector Informatik GmbH Shanghai Representative Office

Caobao Lu, Shanghai
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