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{
Std _ReturnType status;

Runnable 1
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—
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}
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GD35 Hier sieht man 2 Ebenen
a) Hardware Ebene mit Bauteilen und Elektronik

b) Software Ebene mit Treibern und Applikationssoftware
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Um schnell und infensiv zu kochen, lege man C—
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Software Component Description
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AUTOSAR
ECU

Configuration OS Config
Generator

ECU Extract

ECU1

Configurator
for other Basic
SW

Basic SW
Module A
Config

MCAL
Configurator

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

vector’




AUTOSAR 18

SEHL ECU

Library
*.0bj p >
Software components R
*C | !
AUTOSAR
RTE
Generator RUEE
Generator for 0S Q
0S, COM, ... © 3| |E
>
j= 3
OS Config @ ®
)
Other Basic .
SW Generator c
—
)
Basic SW
Module A MCAL MCAL.c
Config Generator
—

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

vector’



AUTOSAR 18

SW

SW
AR (Somppr;gnt Component
(LR 7 escription

System
Configuration e Configuration ECU

Description Description ﬁ% }FA%

System
OEM

Constraint
Description

ECU

ECU

EE? ﬁ: Resource

. Description
IV (HW only)

© 2009. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.
Slide: 38

vector’



AUTOSAR 18

SWCH K i fe

Component Component

API API — SW-
Generator Component

SW-

Component
Description

L | I
ECU System I I
Resource Cg nf|ggr?t|on ECU Executable
Description escription Configuration Code for ECU
L[| (HW only) | | | Description

System
Constraint
Description

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

vector’




AUTOSAR 718
SWCH K i fe

Object Code
Description

* xmil

SW Component Component Compiled
Description Implement Implementation | —p Compile Component
* yml Component * c Component * 0 b]

Component
Generate
API
Component .
API .h

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

vector”




AUTOSAR 718

VectorJi & 1" E

NIT
w WEE

FlexRay

DaVinci Network Designer Network communication design
% and schedule definition

= System Description
[ xtract of System Description

System Design

__________________________ DaVinci Developer

CANQLIN

DaVinici Configuration Pro.

CE

CAL

Supplier Microcentralier ECU Configuration Description

ECU Software Development
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AUTOSAR Methodology

Exercise 1

Exercise 1:

Match the AUTOSAR key words to their meanings.

1. | SWC Contents of the ports

2. | SWC mapping Configuration of the target platform

3. | Data mapping The smallest logical unit of the application
4. | Target platform Allocation of data to messages (K-matrix)
5. | Ports Executable code units of the application
6. | Task mapping Creation of executable code for ECU

7. | Code generation Allocation of SWCs to the ECU

8. | Data Allocation of runnables to tasks

9. [ Runnables Communication interface to other SWCs
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RTE——&1EHRES A

SW-C 2
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/| Input | output

% Communication Scheduling

] BSW
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RTE——VFB/#) 2 ARSI

SW-C 1 SW-C 2 SW-C n

Communication
Stack

Services

LIN

FlexRay
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RTE——VFB/#) 2 ARSI

0 RTEFHZENLE (e.g. firunnablesx) W 3OS tasks

) SW-C
0 A RTEMFHE il & runnables|r)iz 1y  start

a A4 i runnablesfttaskf g AP_Init ]
Q fCEOSHI—#B7 (tasks, events, alarms) AP _Dim ]
0 SEHSWC Al )i

0 FEAECURIRTER SWCHI =R iM 5

0 RTE#Z TOS, Pjil-SWCH# i OSHIBSW
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RTE——VFB/#) 2 ARSI

O SWCs with runnables

ECU SWC:
Runnablel(){
SWC // Code for Runnable
runnable ¥
0S:
COM:
SetRelAlarm()
i NI= Rte COMCbk_<sigName>
ActivateTask()
Schedule() ECU=M:
- ECU-M
WaitEvent() Rte_Start(), Rte_Stop(Q)
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RTE——VFBI1) 2 A&z

Q

Runnablesfili & 5 1F ECU
O I TE] SWC

Q B AR (9 W HOS I Alarm) [ runnable J
0 HAEEWCERE(S/R)

O e H A A

Q 5P g5 AR 4R (C/S)
0 #AERHFAE(C/S)
O HAREERE DA (S/R)
0 Hil RILTE ST (S/R)
O RS

RTEEvents
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RTE——VFB/#) 2 ARSI

0 RTE/E ASWCHIBSW ] (BN
-> RTEZVFBI{ sz

O Sender-Receiver
SW-C1 SW-C2
O Client-Server
[ ] [ ] [ ]
O Intra-ECU and Inter-ECU (via COM) ¥
0 RTE implements callbacks of AR-COM RTE

BSW

a Other features:
0 {RIFEHE—EE (e.g. exclusive area)
O SCHER AR &R 2 EdE (records)
0 SWCZ &NV H]
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Sender/Receiver i#{5-=> ECU [H]

Sender/Provider

p-Ports

SWC 1

[ Runngble

RTE

Rte_Write_<Port>_<Data>()

Rte_Read_<Port>_<Data>()

Send/Receive

Com_SendSignal )

Com_ReceiveSignal ()

Receiver

r-Ports

SWC 2

[ RunngbIeZ J
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Sender/Receiver {5 -> AMEFHBAY (HIEH)D

a “Last is Best”
0 RTEE#£; [n) £ ik
0 1:ni#f5
Q YR E BRI A ERAE
O 3 S I K e )

Std _ReturnType Rte Read <p> <d> (OUT <DataType> *data)
Std _ReturnType Rte Write <p> <d> (IN <DataType> data)

v
e

[ runnable ]«
+
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Sender/Receiver #f5 -> AMEFHBA| (ZEA4E1510])

a “Last is Best”
0 7k A runnable BTRTE Jy £ds 13 37 g A
0 fErunnableiz 1745 1 2 JE RTEHFEI A K 5 D1 31 52 5n 50 o bk
0 fErunnableiz T 2 L rERIA,  SERREdE AN 2 iR
Q W& TS BRI B A

<DataType> Rte IRead <r> <p> <d> (void)
void Rte IWrite_<r> <p> <d> (IN <DataType> data)

v
*4—

[ runnable ]

——
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Sender/Receiver {5 -=> {# B\

0 “event” (iIsQueued=True)
Q “TEEAC SRR
0 RTEMBA i B
Q “SEAFRA A I AL H

Std _ReturnType Rte Receive _<p> <d> (OUT <DataType> *data)
Std _ReturnType Rte _Send <p> <d> (IN <DataType> data)

v
o

[ runnable ]«
+
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Sender/Receiver J#{3

O “ILHEHEITE”
Q N FRonsensor ki HIEE TR

Q

AREfEHIBA S

0 J&%:“Invalid Value”
O WELHUE

0 Rte_Invalidate_<p>_<d>()

Q FMOT N TR E R AL EE

o M %Rte_Feedback_<p>_<d>()
0 Rte_Read_<p>_<d>QWik[FM{ENRTE_E_INVALID
o ] Dl e 21 e AUE R g runnable i 4T
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AUTOSAR RTE

Client/Server {5

Q J#fE 2L
SWC 1 SWC 3
an-1 [ HG------- O]
) Client Server
a ARSI

Q Clientifi f Serverim#{E
O ServerimSWCH [1#4E— M &runnables
a [\ 5200
0O Serveriirunnables:
0 BESE I Task sy CHEGOHAD
0 7rEcE| Task

Std ReturnType Rte Call _<p> <o>([IN | IN/OUT | OUT <param 1>],...
[IN | IN/OUT | OUT <param_n>])
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AUTOSAR RTE

Client/Server {5

=1 1B A2
D Iﬂy@{ﬁ Client Application Client's RTE Client's COM
Netwol Server's

COM

0 fFfFServer il B (Client : : :
:[: /_i\‘_‘l‘é//f% :\E"_‘%EDE I:F' ,f';E: _IJ:) i Rte_Call_p o *ﬁ i

loop Com_UpdateShadowSignal -__:_

[All N, INOUT and Client 1D]
COM_E_OK
e e L 55
|
Com_SendSignalGrou I
_ 9 p >
COM_E_OQK

e e e LT e T
Client Application LIS S DA !
is blocked. Client task is [j :

sel waiting !

Q Server runnable

a void GetTime(uint32 *hour, uint *minute, *uint second);

O RTE Client API

Std ReturnType Rte Call _<Port> GetTime(uint32 *hour,
uint *minute, uint *second)
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AUTOSAR RTE

Client/Server {5

Client Ao 1bizdT (AEERFER)

Client #ij¥Rte_Result... 315 Serverighp
0 Pollingsiwaiting

0 R AR

O RTE Client API

Std_ReturnType Rte Result <p> <o>([IN/OUT | OUT <param 1>],
[IN/JOUT | OUT <param_n>])

0 RTEW LLid g2l 21 mm k0 Clientis [ runnable

Q Sl
0
0
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AUTOSAR RTE

SWCWH Bl {5

Q HE: F—ASWCH. 17 AR Task Efrunnable Z [A] (3B 15 .
0 HFr: RUEZHE — 20k
Q MRRIME:

0 L H X (Exclusive Areas )

0 Entire block or RTE protected Task A

0 Rte_Enter_<name>() Task B

0 W48 & (Inter-runnable variables)

0 Only variable protected

O Rte_IrvWrite <re> <name>

O FE: NAISWC AE G, TLIBAZECUNBIERZECULZ IR, #ALIERIX
AN, K RTES A SRl 2os — 30k

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

vector’




AUTOSAR RTE

Interfaces

Application
Software
Component

AUTOSAR
Interface

|

Actuator
Software
Component

AUTOSAR
Interface

|
i

Sensor
Software
Component

AUTOSAR
Interface

|
=
T

AUTOSAR
Software

I

Application
Software
Component

AUTOSAR
Interface

|
i

Standardized Sf‘S?grg'Azsd Standardized AUTOSAR AUTOSAR
Interface Interface Interface Interface Interface
Services Communication =CO . -
0 Standardized Standardized Standardized
= g Interface Interface Interface
Operating® & C[c))er:/?clix
System |& = Drivers
v Standardized
Q Interface

ECU Hardware

Microcontrolle
Abstraction

AUTOSAR
Software
Component

Interface

ECU
Firmware

Standard
Software

Source: http://www.autosar.org
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AUTOSAR RTE

Standardized Interface

C-API

Standardized Standatdz=d| | standardized | | AUTOSAR AUTOSAR

O S - RT E Uﬁéﬂ Etas kS%H ,f%)zﬁ O S AP I Interface Interface Interface Interface Interface

D Application Actuator Sensor Application
Cgﬁlil;.ent Cﬁronzreent Ci‘rjnarllr:nt AUTOSAR Ci‘rjnireent
0 OSHICOM H REIE T RTE A #517 i T FETE (R SO
| | | |
L RTE
0 % HPorts 0 i 7 z
Q

Services Communication

Standardized Standardized Standardized
Interface Interface Interface

a Schedule(), WaitEvent()

0 COM: RTEZ: % COMIfcallbacksflAPI
O Com_SendSignal ()

O EcuM: Rte Start(), Rte Stop()

epuRIS

=
.| Complex
Oge::'l:lg %‘ Device
Y @ Drivers

Standardized
Interface

pazipd

Microcontrolle
Abstraction

ECU-Hardware
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AUTOSAR RTE

AUTOSAR Interface

Q /O 1 FISWC—2

Software Software Software WA\UNE@IY\=8 Software
t

Component Component Componen Component
Q P orts AUTOSAR AUTOSAR mrory Software gmrmem
Interface Interface Interface Interface

1 1 1 |
0 Runnables i i i 0

Standardized| | Standardized | o qardized | | AUTOSAR AUTOSAR
Interface ALIDSAR Interface Interface Interface
Interface
’ —— ECU
Services Communication Abstraction

Standardized Standardized Standardized
Interface Interface Interface

0 ECU Abstraction = “Firmware”, - ig4
sensor/actuator SWCjj |1

Complex
Device
Drivers

epuels

Operating|
System

ERLIENT

Standardized
Interface

pazip.

Microcontroller|
Abstraction

ECU-Hardware
a API:

o S/R -> Rte Write <p> <d>
O Rte_Write DimmLight DimmValue(value)
o C/S -> Rte Call_<p> <o>
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AUTOSAR RTE

Standardized AUTOSAR Interface

—_— AY »
D *ZI_\‘{/E E[/‘J—,—?A ECU 3| ‘ aé (e - g - ECU Application Actuator Sensor Application
Software Software software Wi\URR@ISY\78 Software
Component Component Component Component

A b straction ) AUTOSAR AUTOSAR e Coftware gy

Interface Interface Interface Interface

1 1 U il

Standardized AUTOSAR

0 RTE -> BSWis"Service Ports” |fommsee] st | [z [ agoye | agpos

Interface Interface -

Services [Communication

Standardized Standardized Standardized

[}
5% Interface Interface Interface
Q AP I : Operating|®, ¢ ngyi:clzx
- System |8 =
® Standardized rivers

pazip.

Interface

Microcontrolle
Abstraction

O FheeE i SWCHIE (S

ECU-Hardware

a SWC -> RTE
Rte_Call_<portPrototype> <operation>()

O <Operation> DEM:
SetEventStatus (In Dem_EventStatusType status)
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AUTOSAR RTE

Standardized AUTOSAR Interface

cpDoorContact::ctDoorContact

ppClientDTC644444::DiagnosticMonitor DcmServerDidOxf190VIN::DidServicesOxf190
Rte_Call_ppClientDTC644444_SetEventStatus () ReadData(InOut Dem_17Byte_Type data)
x 3
| i RTE
2 cpECUDEM: :ctDEM % cpEcuDCM: :ctDCM
L1 L

operation: Rte_Call_ppDcmDidOxf190VIN_ReadData()

SetEventStatus(ln Dem_EventStatusType status) ppDcMDIdOXf190VIN: : DidServicesOxf190

portPrototype :: portlinetrface

ppDemDTC644444: :DiagnosticMonitor

runable:

runSetEventStatus(In Dem_EventStatusType status)
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AUTOSAR RTE
Tl B

RTE AUTOSAR AUTOSAR AUTOSAR
Extract of RTE RTE Files RTE Tool

ECU Config Generator

TASE[ControlTask)
i

EventMaskType evw;:
e.g.0OIL

fori::)
1

OS config

(woid) WaitEvent (Rte TE AP Dinger | Fte_TE_AP_Dcuancuntacts];

Basic SW {woid) GetEvent (ControlTask, &ev)
Module A (woid) ClearEwvent (ewv]:
config if(ev & Rte TE AF Dirmmer)
{
AP Dirmer (NULL PTR) :
[(woid) Schedule():

ECU Configuration .
DeSCI’IptIOI’l V if{ev & Rte TE AP DoorContacts)
{

AP DoorContacts (NULL PTR) :
[woid]l Schedule():
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AUTOSAR RTE

Exercise 2

FIWT R FN R ER 515

1. RTEEALT AATHIEERE AT .
=3

2. WREA T RERte_Write_<p>_<d>(), NHHEE%FrunnablelZ2 /T4 R 2 G4 ¥ K%,
s

T .

3. EANECUHRT EA AR MIRTE,
[

= o

4. RTEMUXALPE T SWCZ A HEfE, UISECUNEBFIECUZ I,
%

5. WRSWCMN—NECUKE) R S 4—1ECU, W MIE/E KA (WRTE_Write) & kA1,
K,

T

6. MiSs B HRAE T LU AN S
3
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ZEIR M H bR
AUTOSARA ] (introduction)
AUTOSARJ 1 (methodology)
AUTOSARSLIN 5 (RTE)

= AUTOSARZERM M (BSW)
Vector AUTOSARELZHL
MCANbedded#|AUTOSAR
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AUTOSAR BSW

2 H 5 FH CAN I ECU A 244y

Application
N L so- OSEK- N §
Diag COM OSEK-
NM
0S ; Prop. . 1SO-TP | Prop_rletary i
Mgr i I . Drivers
CAN-Drv IHIS-HAL!

Hardware

O FRFEEAR
O SRR B R D
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AUTOSAR BSW

AUTOSAR A& 21

Application
AUTOSAR Runtime Environment (RTE)

System Services Mempry Commu nication

Services Services
I/0 Signal If

Onboard Memory Communication

Device HaTdWHTE Hardware
Abstraction Abstraction Abstraction
Microcontroller Memory Communication 1/0
Drivers Drivers Drivers Drivers

Complex
Device
Drivers

Microcontroller

O AUTOSAR
Service Layer

O AUTOSARECU
Abstraction Layer

O AUTOSAR
Microcontroller
Abstraction Layer

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

Slide: 68

vector’



AUTOSAR BSW

AUTOSARZEFY I CAN ECU Ak 45 4

Application

MEMSrv
PDU Router

CAN-Drv

MEMHAL

Hardware
0 FZREE S
0 FVFZ AR A] LT
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AUTOSAR BSW
S

CAN Interface Memory Interface

CAN External
Transceiver EEPROM

Driver Driver

DIO CAN SPI Flash

Driver Driver Driver Driver

I ——
CAN

Controller

CAN
EEPROM

Transceiver
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AUTOSAR BSW
w5

(| COM Communication
Services
0 {558
o WE/7HPDU
- 1§%M% PDU Router
a PDU Router
0 W% T ERELRS

AUTOSAR COM

Communication

o PDURM K Hardware

O Transport Protocol

MR L

Communication

Application Layer | Drive rS

[ AUTOSAR Runtime Environment [ ]
System Services Memory Services. Complex
s Bus Driver
‘ Abstraction ‘ Abstraction
Wacrocontomr ‘ memoryDrivers | [ Communication || voDrivers
¥
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AUTOSAR BSW
w5

0 Bus(CAN/LIN/FlexRay) Interface
Q SEEETEO, E CRERR S ZeRE 2 I D g
o YA BAF
0 Zimi (FlexRay)
0 EHIN R ik M EE R (LIN, FlexRay)
QO Driver
Sl LR PRIt Y
o ¥1Ehtk, M4 buffer, SZILISR

O Transceiver

0 WU A A

Communication
Services

AUTOSAR COM

PDU Router

Communication
Hardware

Bus Interface

Communication
Drivers

Bus Driver
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AUTOSAR BSW

Communication: Sending controlled by COM

AUTOSAR COM

PDU Router

Bus Interface

a

e.g. CAN (spontaneous + cyclic),
FlexRay (dynamic segment)

‘Hsignal

0 5 APDU buffer

PDU#PDU Router 7 % k1% 5% Ji 1A k1%
0 FAPDUHH —MSLEIID

PDU Router#fil SR8, FH4EPDUK I
ANE] )R oAbl

InterfacetR 5 AR IHE, HTIRICEAA
] 1) A 51

Drivert ik SCHIE /6 H AL 2 A E R 3L
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AUTOSAR BSW

Communication: Receiving

0 Interrupt & polling, iX H Zinterrupt
0 fHdriver& HRxH Wl (BREO
PDU Router 0 JEidRxIndication, ¥4k L% 5|
Interface
0 f&i#%PDU router

0 fLi#:3|COM

a WRSWCs{{iHIData Reception
Bus Interface Trigger, FEFIRTE
0 NS Ebufferh
0 55 #RTERZEL
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AUTOSAR BSW

Mode Management

O ECU State Manager
a ECU REHL
O SR RH G I P il =4
QO Phifistartup/shutdown
0 Communication Manager
0 RGOS
15 i Startup/shutdown

O Network Management

O AR S ZRESHL

System / Memory / Communication Services

ECU
State
Manager

O WRECUTFZRFF LARIRZS, WA A A NMHR S

NM

S Interface

nication
Manager

Communication
Hardware
Abstraction

Bus Interface

Communication
Drivers

Bus Driver
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AUTOSAR BSW
Mode Management

a ECU startup
0 {EECUJE s i HHECUMARH
0 {EOS/A s HI 8 S AT B AT 4G4k,
o Bsh0S
0 OS)A3haHiAT 7 — & - i B aa 4

Q #liHtkComM
Ccmmunication Haidwa.e Abstraction

0 A B \
Communicatio Drivers

Bus Driver

System / Memory / Communication Services

AUTOSAR COM

PDU Router

Bus TP
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AUTOSAR BSW

Memory Services

(| H El/‘J . Memory Services

a j:EIE]’f%W%B ()%“V{J) Ez%‘ﬁl\%lz ()grﬁl\) ﬁ'ﬁ%&% NVRAM Manager

0 Xﬂ‘ |j§J %BEZ&[\ %Bﬁ/ﬁ%&% ( ﬁn EEPROM) %}Eﬁ Iﬁ‘l 13'@ Memory Hardware Abstraction
E](J il'}’clé /ﬁg jﬁ‘ ﬁ Memory Abstraction Interface

Flash

0 NVRAM manager EEPROM Abstraction ' EEpROM
Emulation
O Memory abstraction interface External
EEPROM

QO Memory drivers Driver

COM Drivers Memory Drivers

Internal
Flash
Driver

EEPROM
Driver

Drivers.
uc SPI
External
| | EEPROM
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AUTOSAR BSW

Memory Services

- )I%ié\ﬂ:ﬁll%ﬁﬁg}\NVRAM System / Memory Services
0 %M Block-IDE A
Q HFEE L

0 fENVRAM Manager ' Acaref¢ iz A 4! L

WZTEENVRAMA AT LAY [l Memory Abstraction [ EE
SRR A W B T L ES s o
558 )51 0 s Ui ZiMemory Abstraction e cepRON
Abstraction = il ZINVRAM Manager

U U 0O O

External
EEPROM
Driver

External

COM Drivers Memory Drivers

z .
x 2
=
L

Internal
Flash
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AUTOSAR BSW

Diagnostics

System / Memory / Communication

O Diagnostic Communication Manager (DCM) e
0 K2 WHEAE P

0 Diagnostic Event Manager (DEM)
O R i

PDU
0 LRSI
O Function Inhibition Manager (FIM)
- ﬁ%/ﬁ:f@,ff ﬁESWC Communication Hardware Abstraction

Q BRI A N A e

Communication Drivers

Bus
Driver
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AUTOSAR BSW

Diagnostics

Sitstem / Memory / Communication

Q T{Tlfﬂﬂ%%i%qﬁ?é%#ﬁﬁ%ﬁﬁ% Services
a RAFPRE

e
O AR 5 5 A

O LA T P4 T b
O B RS 5 DEMA B AIFIM

O EL LR, SWCHTLLIEIE BLF s

. " Abstraction
Q [F1H 64 3
Interf
- EE[SWCEVETJ nterface

Communication Drivers

Bus
Driver
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AUTOSAR BSW

Hardware 1/0

Q j:ﬂﬂ% ( Ff W/H“ﬁl‘ ) |/O§§9]\%|Z&% I/O Hardware Abstraction
O TR AR R T R B
Driver for Driver for

o 1/0 %%‘Tﬁ ] ext. ext.

ADC ASIC I/0O ASIC
0 A4 AG S _ _
COM Dirivers I/O Drivers

a Wi AEE H
} =] E
Q Kzl

a ADC, DIO, PWM

Application Layer

AUTOSAR Rurtime Environment (RTE)}

Bystem Services Memory Services meanication c:
Services Drivers
Onboard Device Memorny Hardwate cmmunication
Abstroction Abstraction || Hardware Abswaction
Macroconaolier Memorny Drivers camiTManication
Drivers
Microcontrol Il
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AUTOSAR BSW
oS

0 AT OSEK/OSHIIE
Q ANER R
0 SC1 (OSEK/OS++)

0 WESMEOSEK OSkrifk, BRItz SNEE ST e v Eias £ H AR 2K i
R

O SC2 (OSEKtime)

0 ASCLRAL T HRLRY, Wik, M AMEEPITHRE K, Bkt
SC2[r] i i xg X 1 I ] W #52

I

0O SC3 (ProtectedOSEK)

—_— ——— QA AR
i 0 SC4 (SC2 + SC3)
= = O IR B I A 540 A 7 4R

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

vector’




AUTOSAR BSW

Exercise 3

Name the layers associated with the following properties:

[ [ offers an API for access to peripherals and devices regardless
of their location (uUC internal/external) or their connection to the uC
(port pins, type of interface)

Q ......... contains drivers, which are software modules with direct
access to pC-internal peripherals and memory mapped uC-external
devices.

a The ......... IS a middleware layer providing communication services
to the application; it contains AUTOSAR software components and
AUTOSAR sensor/actuator components.

O While access to 1/0 signals is covered by the ......... , the .........
offers operating system services, vehicle network communication
and management services, memory services, diagnostic services,
ECU state management

Source: AUTOSAR_LayeredSoftwareArchitecture.pdf
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LR H bR
AUTOSARA ] (introduction)

AUTOSARJ 1 (methodology)
AUTOSARSEZI I3 (RTE)
AUTOSARAli A4 (BSW)

= Vector AUTOSAR:EHL
MCANbedded#|AUTOSAR
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AUTOSAR 152 Fr N

Vectorfif i Jj5 &

Vector products for AUTOSAR

ot BCE TR PrEIR T A

AUTOSAR =1 AUTO\SAR%JWEE‘J
BETTRIC B B A ECUACHY
XML c/h
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AUTOSAR In Practice
Vector fifik 5%

NIT
w WEE

FlexRay

DaVinci Network Designer %43 (5 ¥ Fli % e X

System Design

DaVinci Developer ECUJL & FIRTEA: 1

DaVinci Configurator Pro BSWiit & 14 1. 2

CAL

Microcontroller ECU Configuration Description

e Em -y
T L

)
c
Qo
£
o

o
Qo
>
QO

(@)
Q
| -
©

£
o

7))

D)

O

LL
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AUTOSAR In Practice

445

Tool: DaVinci Network Designer

(T Network =Body> in vehicle project <DemoProject=

P 2% FX) T AL AR 8 E v

=/ oes

-5 Body
+-Ed Messages

S Metwork Signals

2 DriverControl

2 DriverDoor

B Gateway

—|-- 2 InsktrumentClusker
- Tx Messages

H--F-FH-E

- Rx Messages
&% Mapped Tx Signals
= Mapped Rx Signals
~k Tx Signals

+- R Signals
+-_®_ PassengerDaoar
+- 2 RoofTop

[

Message: DriverInfa,  ID: 0x100,

+- B0 BodyDiagRsDisplay (0x511)
B MrnDisplay (0x401)

ID-Farmat; CAM Standard,  DLC [Byte]: 8

100 Cycle Time Fast [ms]:
1000 Start Delay Time [ms]:

Signal [Messag / Skarthit | Leng... | Bwke Order
W Carspeed DriverT 32 16 Inikel
EngSpesd DrriverInfo
# Engp ) Mode - Tx Message "Driverinfo (0x100)
= EnaTemp DriverInfo
¥ Gear DrriverInfo Properties lNode I Messagel i ﬂttlibutesl
Meszage Mame: |
Mode Mame: |
Send Type: |D: Cyclic j
Cycle Time [ms]:
Delay Time [ms]:
Repetitions: 1
73 1 |

100

—

Ok, | Abbrechen

Hilfe
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AUTOSAR In Practice

ECU it &

Tool: DaVinci Developer

r

i} Component Type : CentralLockingMaster_T g@

B AL R ESWCHIE O &

m'Rte.h"

#include "Rte_Ty|

o v o 3 R A RS WC K AR A AR

JEEEEEEER AR T AE

B

CantralLocking Master_T

A welcle_rpeed AL s oo _openc ore

atslaku_cperalonmode  alreq_lecHrg_kedback

* Rte Read <p>_ <d> [Explj
o o o o o o

ion
FTEEEEEENES

Tz bakir_erar| a_req_edback_key_leam

e _lecHrg _lark_iap Rte_StatusType Rt,e_Re

#define Rte Read =

ockingMaster T =&
Coess_keyless req access

Rte_dtatusType Rte Read CentrallockingMaster T =
fidefine Rte_ Read af req access remote key regq ac

Al _lockng _rear_lid

Temd_JocHng_passenger_doar T ~
5 ECU Project: RearMadule_Prj1 g@ rr_T =
] atreq_smemency_lockirg o= - — ceq eme
a1_emd_Jocrg_glewber Saftware Desian Task Mapping | Data Mapping | Generation Parameters
Runnable Entity ]CUmpUnent Order Index| HighPrioAppTask] InputProcTask [LowPrioAppTa [FT_T_&
T wain BackliteWindow 1 Main OnCmd_Locking Main shii,:
AL L Main RearDoorLeftorsld,,, 2 hain Onimd_ChildPrat Main
Main RearDoorRightorsl, 3 OnCmd_Locking Main
Main RearLid 4 oncmd_ChildPrat
A0_cmnd_lecH ng _bacH ke _siredow Main TankFlap 5
alreq_access_jemok_ke; OniZmd_ChildProt RearDoorLeftorslid. . B
RS LT G b OnCrd_ChildProt RearDoorRightOrSh 7
OnCmd_Locking RearDoorLeftorSlid g
R OnCmd_Locking RearDoorRightorsl. .. 9
Task Type I Priority ]
g dvTaskCom RTE 1
- % HighPrioAppTask Application i0 RTE EEE
- InputProcTask Application 11
7% LowPrioAppTask Application =1 (1%% y&%ﬂ‘)
Fa—" o |
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AUTOSAR In Practice

ECU it &

Tool: DaVinci Configurator Pro

o] GENy - [ RoofUnit.gny : Nm_AsrNmGeneric] b e MV
o He BE 1R PR
L] File Edit ‘iew Configuration ‘Window Help
0= =& &% Ddr=-Q -8 gbrn
-} Rooflnit RoofUnit # | Configurable Options
= * Components |~ General Settings
4 B2 MameDecorator e
User Config Fil
+- B3 Col_AsCom S
B2 Hyy_M32cCpu |: Generic Metwork Management Options
Vector - OilCfg [File: ROOFUNIT.C w1 B2 DrvCan M32cbsr Bus Load Reduction =
If_éazrliC
File Edit fenerators Options Component : g ”‘V:Ctman = User Data Support E‘BE I/O
T = Detection of Present Modes
== g g = k2 5 Nm_AstNmEan Remate Sleep Indication [ &m emo ry
2 oy #-g= Channels Bus Synchronization
A
DSI E‘ TaSk] EFP Counter |Q =] B2 SysService_AsDet Control Bit Wectar [ ; /
Narne Cormpat||| - Tx Messages - r
. —] L || Integretion EAD - RoofUnit / / x
A% Rte_TE_Alaim_Sé_Light Davingi|| # B4 Rs Messages | ——rr——— @ i E]@
b Fite_TE_Alam_AP_Dimmer Daaini|] ™ T+ Sianals v | m e
Rte_TE_aAlaim_sP_DooContacts  Dainei KOO HE | v b
2 At _TE_Al _AP_D' Ini Daiingi ’: Software Components | RoofUnit: RoofUnit| Body iad :( 12: E:
2B Alaim AR m?me[_ it 4 !nc! Cel_AsrCombd [d] 3 Pr ) —  Adc - Analog/Digital-Converter
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AUTOSAR In Practice
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AUTOSAR In Practice
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AUTOSAR In Practice
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Decentral
Power Mgt.
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L No change Flashloader | Flashloader | Flashloader
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Source: Daimler AG
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Implications and Migration
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Implications and Migration

% 2% 1 (K] #5 4 (CANbedded %I AUTOSAR)

O AUTOSAR Driver

Application NM
Network
Management

Diagnostics

1SO14229 .
//— CAN Driver, CAN Interface

Interaction
Layer
]
|
Transport Protocol
1SO15765 . o ’
Q X EHH
I [ v [ O BT A HCANRSUE X
CAN Driver . .
o X BRI
a

Gl 0 B

CAN

CANbedded CANbedded

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

vector’




Implications and Migration
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Implications and Migration
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Implications and Migration
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Implications and Migration
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Implications and Migration

M 4E: Migration within a network
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Implications and Migration

&4 Migration within a network
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Implications and Migration

Migration within an ECU
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Implications and Migration

Migration within an ECU
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Implications and Migration

Migration within an ECU
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Implications and Migration
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Implications and Migration
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