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AUTOSAR & 52

AUTOSAR %i—ECU &3 1 bRk

Customer needs
= Adaptive Cruise Control

= Lane Departure
Warning

= Advanced Front
Lighting System

Yesterday AUTOSAR

andardized
Using standards
= Communication Stack

- = OSEK
1L JL hwspecitic [l T 0%

= CAN, FlexRay

»

Hardware

Hardware
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o IEUTTREAR CRLLOSIZIETID BRI AR BiAS MM
o BAFESE R FEANTT KRR




Innovate

IBM Rational ##el#itiz

@ BOSCH

DAIMLER

iPSA PEUGEOT CITROEN l
TOYOTA VOLKSWAGEN AG

47 Premium Members

QUHLEe DeLPHI

AUTOSAR - Core Partners and

9 Core Partners

BMWGroup () =@~

@minenlﬂl 5

Status September

Fiat Group Automobiles SpA

@
HonDA DENSO | =2
@ @ A\\ MAGNA Jochns;:m /))I(
HYUNDAI-KIA MOTORS C';Eﬁﬁw Va,eo
@m sssssssssssssssssss
PORSCHE Mﬁ%’éﬁ ETAS
& i
71wy
General Generic
OEM Tier 1

B@ ©

11 Development

Members
Frus=-nr _It

i
:Y;:;.:.oéjﬁ&
" RE@ C &S

€9 OPENSYNERGY 0FF|S
TuVNORD

SOFTWARE TESTNG LAB.

VALIDAS"Y

uuuuuuuuuuuuuuuu

63 Associate Members
6 Attendees

Brainware Company

& |geensys

tec

ercedes-Benz technology

vector’

Standard
Software

_E_ == dSPACE
KPIT Curl;r;;s Ce:] I I ’ t
Infosystems Limited

ETRI

Z Fraunhofer INCHRON @

!patr‘n

AV Gmb N

TITech

TA'I‘A
The MathWorks WIPRO TATA ELXSI LIMITED

Tools and
Services

N
'

GeeNsofT dLTRAanN

DDDDDDDD

bi @ > 3 freescale

GIES

Ly
Cinfineon
RENESAS

Semi-
conductors

L

al|



Innovate

IBM Rational %+ 8lFigiz

[loni]|
I
lh
Iy
"li
IIII
#

i

€ 5

Vehicle Domains

AUTOSAR

| | | | Vehicle
Qceup. and Multimedia/ ¢ ic’
Body and peSd;settr;an Chassis Powertrain HMY SIS Powertrain
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Components and interfaces view (simplified)

AUTOSAR
Software
Component

Interface

Standard
Software

Interfaces:

) VFB &RTE
relevant

& R1E

relevant

= Bsw
relevant

within AUTOSAR)

Application
Software
Component

AUTOSAR
Interface

Actuator
Software
Component

AUTOSAR
Interface

Sensor
Software
Component

AUTOSAR
Interface

Application
Software
Component

AUTOSAR
Interface

AUTOSAR
Software

AUTOSAR Runtime Environment (RTE)

Standardized s:cgg:z:d Standardized AUTOSAR AUTOSAR
Interface . Interface Interface Interface
Interface
Services Communication ECU
Abstraction
® Standardized Standardized Standardized
58 Interface Interface Interface
- 3 C I
Operating gg 33?‘:2“
s!m n O
® § Standardized Srivers
i Interface
Microcontroller
Abstraction

ECU-Hardware
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AUTOSAR 224 — software component (SW-C)

o SW-Ca&t— MR DhRetsde, HA-SW-C A # 70fic &2
—/NECU, — A ECUTHHH Z4~SW-C

o SW-CZIRJHJIAA S, Joi &intra-ECUEL# inter-ECU, K
HrgmFE N R Jois ey, ZITCORBA

 SW-CHIRTEZ [A]iH X AUTOSAR interfaceit 17115,
interfacetd 72 AUTOSAR) =2 T 4F il 5

o SW-CHJHHIR /7 = Description(software component
template)+ implementation

* Sensor/Actuator & 2R Rf Al [ISW-C, A 737l 2 W
PG S HAE T, LIRS AL
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VFB and RTE

e RTENSW-C (%rapplicationflSensor/Actuator) 2t T i#
{5 AR5, SZHL T VFB Cvirtual function bus) ME&

ECUI ECUII
Appli- Appli- Appli-
e e o Application
A B L]
11T~ ""~1""1V r 9
E E Ports
[ Y TR FERR FE hd
. B
- VFB
Standardized
Standard Antertacs. finiertace. AUTOSAR | == AUTOSAR
Software i i Infrastructure
API 2 =
§ vFB &RTE -t---rl_ 4 . -
slevant I I
| 1
: : Hardware
e - .- . . e -

Communication Bus
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Use Case ‘Front Light Management’ mapped to AUTOSAR architecture

Integrator Supplier B OEM Supplier A
SwitchEvent LightRequest Front-Light Manager Headlight
switch_event(event) set_light(type, mode)

switch_event

(event) set_light(type, mode) set_current (...)

set_dboard(type, mode)

AUTOSAR Int.| AUTOSAR Interface AUTOSAR Interface AUTOSAR Interface

' L1 L1
| eace

Communi-
cation

Std. Interface Std. Interface

1

AUTOSAR
Interface

Integrator
A

Stanﬂardized Interface

AY4

< DIO PWM CAN Driver

Microcpntroller Abstraction
s ECL —rdware R

Silicon vendor A
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Distribution on ECUs

SwitchEvent

switch_event
(event)

LightRequest

switch_event(event)

request_light
(type, mode)

Front-Light Manager
request_light(type, mode)

set_light(type, mode)

Xenonlight
set_light(type, mode)

set_current (...)

AUTOSAR Int.

1

AUTOSAR Interface

AUTOSAR Interface

AUTOSAR Interface
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LightRequest Front-Light Manager Xenonlight
set_light(type, mode)

SwitchEvent
switch_event(event)

set_current (...)

set_light(type, mode)

switch_event
AUTOSAR Interface

(event)
AUTOSAR Int.| AUTOSAR Interface
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SW-C SW-C SW-C SW-C
Description  Description Description Description
Virtual Integration (VFB view) -2z —f2z FE -2z
Independent of hardware °% °% °% °%
2 > % 2
Virtual Functional Bus =
\

Introduction of HW Attributes

Holistic view of the entire -Il - E
of SW components -

system, both software and

System Constraint
ECU Description
hardware Descriptions P

_ _ _ ECU | ECU Il ECUn
ECU Configuration Mapping
AUTOS AUTOS AUTOS AUTOS
. . AR SW- AR SW- AR SW- AR SW-
Run-Time Environment c1 c2 c3 Cn
Separation of system into its ECU T ? ?
(plus common infrastructure) Software Software Software

. =
Gatewa Description

Flex Ray CAN
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AUTOSAR methodology (published on www.AUTOSAR.org)

Develop a VFB
System Description
 e— - > ~
— - ~ ~ -
- \ ~o
|
|
|

-
«prege,cmr» S~ «predecessor»
P - ~ ~ -
|\ Design Basic g ™
| Software | «predecessor |
I | ! I
| | : |
| | |
| | |
| | |
| | |
| | |
«predqlcessor» :
|
| \ Design Outer System
! I
! I
: |\ Design System «predlecewr»
| |
| | ! Develop an /|
| Application |
— : Software |
«predecgssorn Component :
\ I
| |
| | Design Sub-System !
\Develop Bsw Module « |
| ~ o | |
| ~ | |
| ~o «predpcessor» |
~ |
| ~ |
«pred?cesor» ~o | |
| ~ o «predfcemor»
| |
| |
|
|
—| |
|
\ Generate ECU Extract |
~ |
S~ rede: Issor J
« »
Deliver BSW Modules =~ P e -

Build AUTOSAR
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AUTOSAR Methodology — Alternative Visualization (1 of 2)

SW-C ——

Component

Com'flglnem API Implementation
e.g. app.h
Generator

ECU Configuration

Description
C oo t “ysiEn RTE extract of AUTOSAR
omponen Configuration extract o * RTE — =
Description Description ECU configuration Generator
e AUTOSAR ceU extract AUTOSAR 0S extract of og, CO'V:’
Dees?:cr)il:)rt(i::n System of S;s)i:;f ECU ECU configuration enerator
Configuration . : Configuration
(HW only) G enger ator Configuration Gengerator e.g. OIL
I
Basic S\ Other Basic
System — Basic SW SW Generator
Constraint EC;U extract Modul;a IéAC(intract
Description Decisions (e.g. of System Decisions (e.g. OrELL
mapping) Configuration scheduling, ...) configuration
List of ‘
4 implementations Generator
I Information / Database (no files) of SW

components
O Generation step: SyStem per ECU

complex algorithm or engineering work
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Lib*.obj

J

Software Componenten*.c

I 4

4 N\ )
AUTOSAR AUTOSAR
RTE Files > RTE Tool ) RTE.c
/4 \§ L J
N )
OIL Files | | AUTOSAR
osTool [ ©S¢
Y 4 |

Note: these steps resembles today’s development praxis

Basic SW Basis SW
Files Tool
I
MCAL Files {MCAL TOOIH MCAL.c }—
I

Joidwo)

Joyjur

AUTOSAR Methodology — Alternative Visualization (2 of 2)

Software
Components

AUTOSAR
RTE

0S

Basic
Software

MCAL
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Tooling for AUTOSAR  mutiona

Tool Clustering o Rhapsody fits in
 ———————————————————————————————————————————— -
] 1
] 1
: Behav_lc:-ral Functional Functional :
: Modeling Ol Code !
: Tool Generator e.g. app.c !
| T
i | ECU Configuration
! Description

] 1
: Comgg?ent Component !
: Generator e_g_'ﬂéF[;L_h : RTE RTE
: / g . Extract of Generator
: | ECU Config

- - 1
| v & Behavior Modeling :
] 1
i System i OS extract Generator for
| sw _ - config —— \ os, com ==
: Component Configuration ! : 7 ===
: Description Description ! -
| \~ |
] 1
] 1
] 1
I ECU ECU | |
: Resource Extract of ! |
' Description Configuration System | - i
| . 1 Basic SW Other Basic
: Generatg Cop s WEten AR Module = SW Generator =
: === EC}
, / Configugation
|

- h
| System Extli;:clzcj of |
: Constraint System ! Implementations e
| Description Configuration E Con?lfpirﬁnts Generator
; 7| [/
1

] - - - -
 Authoring ECU mapping ECU configuration & BSW generation
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Application S/W
(SCC/CDM)

Basic S/\W

CAN/OS /IO /Memory /...

~

- x
na

Y

/Traditional ECU (Mass Productloqz

Integration of
Application S/W

Comparison for
Performance
Resource

AUTO SAR Project

o . )

Responsible
Application S/W : Reuse Company
~ = ~ &
HYUNOARAI
Application S/ - Application S/W Migration &
Integration
AUTOSAR Interface - Vehicle Level Test
KP l%mins a”m‘!ﬂ
AUTOSAR Basic S/W Infosystoms Limtea YL DDA
23 FRole] VNAISNA VWA _ Development Basic S/W
- Integration Between H/W
lllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIgpldIIB;.lsjglslw-IIIIIlllIlllI
MCAL, 0S NEC
MCAL, OS Support

MCU

\_ _/

e,
g




Innovate IBM Rational ## itz

SETS

+ AUTOSAR [f] B3k

» AUTOSARHT RZEFH

« AUTOSARTF R e
 RhapsodyX]AUTOSARK] 2 #F
 RhapsodyFfISimulink¥]5< &

QIQ-'I:

I /l:'




IBM Rational ##el#itiz

Innovate

Rhapsody support for AUTOSAR

 AUTOSAR System Modeling
— Defines the architecture and integrates the algorithms
« AUTOSAR Behavioral Modeling Tools (BMT)
— Implement the algorithms that plug into the architectures

Rhapsody BMT : Gemini

—_— = aasauas—|

Statemate BMT

 mmoces [ spar mmanve. | JEATIvG.  PROCHLY BFFR

Simulink BMT : Taurus

[ rhp_powerwindoy

C Code BMT : Aries

£]

My User Code

[loni]|

|

-lfl
€ 2



[l
!!:n:
=
€ )

Innovate IBM Rational $# 81tz
Rhapsody support for AUTOSAR

o TEAE A modeling tool, > #Fversions 2.1.4, 3.1.0,
4.0.1
e 1HITAUTOSAR profile ,fiii& | %lldiagrams
— Software Component Diagram
— Internal Behavior Diagram
— ECU Diagram
— Topology Diagram
— Implementation Diagram
— Systems Diagram

* XML Export

« Code-gen (AR3x_BMT profile), /=4 iJcode il HIRTE API
* RTE API contract generator

L]

45

[
=
"
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Software Component Diagram

* Defines the software architecture of the functional system
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Systems Diagram

Captures the overall system including how the AUTOSAR SW-Cs map to the individual

ECUs that make up the electrical architecture and the communication matrices
between the ECUS

- fj systemMappings
= [7) PowerWindowSystemMapping
= ﬂ swCompToEcuMappings
= ﬂ FL_swcompkoecumapping
= *s) |_components
=l "s) FL\Wnd

E e; rg gf:mtext

*s) |_eculnstances

5 \) FL
FR._swcomptoecumapping
™ 3 |_components
*s) |_eculnstances
Main_swicompkoecumapping
_] |_components
*s) |_eculnstances
L_swecomptoecumapping
_] |_components
*s) |_eculnstances
RR_swcomptoecumapping
*s) |_components
) | eculnstances

VFE view

"

0

m

1)
+ |jl|+| + |3I|+| ] EI|+| + EI

L

Figure 2: Basic AUTOSAR approach.

m




Innovate IBM Rational $#I#fibis
Internal Behavior Diagram

* Specifies the internal scheduling and interface to the RTE for a
software component
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Implementation Diagram

Rhapsody AUTOSAR by Telelogic - [Implementation Diagram: mYImpl in SoftwarePackage::ImplementationsPackage *]

le Edit View Code Layout Tools Window Help
o B - P P
o/ DEEIBE v &2 - WD x RADOEEM -] & | HEEEEE |
&[0 1B ¢ [bomitomeren ~][DeteuCorti EEER |me @M e+
] p@ MAl=2= =@ HE | NLAOLeOAR [amm o - =
d I3 =
@ Entire Madel Vi, T | + + L wimplementations
Player_Impl
2 |7 62 PingPongExample_IrensWithIR
® =0 ARPackages B
B9 ECUPackage cintem alBehawiors
[ =] E_l%)ftwareiackaqe =] == SoftwarePackage:IntemalBehaviorsPackage: Pl:
= ARPackages renere
g B9 DataTypesPackage B Player_Cade |
=3 ImplementationsPackage - !t ! ] jpb—— =
& Implementation Diagrams N &l behaviars
2 B implementations E Filen -
=i Player_Impl Y file_0
% =0 codes B 1 wtunnableEntitys
L = &) Plaver_Code —
] =] Emp\\ers “Fanctions
[ CQwin f R1evoid - - - — — — L — — — —
@ =8 X.F\Ies LR10 < <|_tunnableFunctions
=B fle_o
g & Functions
wFunctions
g fR20void &
=& Functions e
= f_R30 Tl —_—
a =y |_behaviors — 1 srunnableEntitr
2 B ~§ Player_IB «|_runnableFunctiom — — ___ B2
u ® InterfacesPackage wFiles B —
& # 5 InternaBehaviorsPackage file 1 -
® B9 SoftwareCornponentsPackage
#-£3 SystemPackage

= (11 Packages «Fundtions

= Profles fR30wvaid -

= RHPBUIlds I

=0 Systermn Diagrams D 1 etunnableEntitys

R = e R3
«|_runnableFunctions e
wcompilens
Cygwin =
J | o
& Welcame to. | (7] PingPonaC.. | B pinaPangSy...| [ pinaPangso. | ] pingPanaT o..] 7 PlayerComp... 1] mvimpl in Se.. [ s |E pingPongE... | EE] Player B_... ] PLayer_1B_.| l:-:\\ -
B S e
For Help, press F1 |cEmonE | | Mon, 23, Apr 2007 |12555 pM | [

erGuidesn... | O Implementatio




Innovate IBM Rational $ % 8iits
Topology Diagram

asystem TopologyTypes
PowervindowTopologyType

1 «=ECUlnstance ECUx 1 «ECUlnstance ECUw
FREMRndCirl ECL ERMWhdCir] ECL
port_0 part_0
L1 —]
1 wCANBuUss

PowerWindowBus

1 «ECUInstance, ECU

Main:mainCtrl ECL 1 «physicalChannels
FPowerWindowPhysicalChannel

— 1 wphysicalMediumSegment:
non DL|J PowertindowPbysicalSedrment
1 «ECUlnstance ECUx 1 «ECUlnstance ECUx
FLWndCtrl ECLI BELWWndCtrl ECL
L+ SN
port_0 part_0
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Working with other AUTOSAR Tools

* Multiple tools are required in the AUTOSAR Methodology
« AUTOSAR XML Document is used for the exchange

 Any AUTOSAR compliant tool must support import and export of
AUTOSAR XML

.

System Configure
Configuration System
Imput —
System
System Exfract )
Configuration ECU-
Rhapsody AUT OSAR by I-Log L AUTOSAR_V1 Ll )\Share\Profiles\AUT OSARVAUT OSARProfile.xml Elair.'.ripﬁon sﬁﬂ-lﬁb
ot Fle Edt View Code Layout Object Model Diagram Favorites  Took Help ] !ﬁhl‘l‘l |I'Ih”|'|i'il}|'|
]JD EHE 4BAS S? © - #  spucire Diagam B @ \/h pSearch *Favont&s @ ﬁv | ECU cﬂnﬁﬂum
Hu o e Activity Diagram -
0| T4 iI= %5 = Statechart ody7 O\Share\ProﬁleS\AUTOSAR\AUTOSARDroﬁ\e_x\V‘ B¢ Extract ECU .
i == = Sequence Diagram
1.0" encoding="UTF-8" 7> of ﬁ.
Iy Use Case Diagram s="http:/ /veww.autosar.org/schema® ;
E Colaboration Diagram tp:/ fvevive . 3.0rg/2001/XMLEchema-instance'> Sﬁl:em 4
Component Diagram PACKAGES> .
L = GE> Configuration
Fvrong | Deployment Diagram AME>SoftwarePackage </SHORT -NAME> . Fo ECU Genzrate ECU
] g DrOwaer CKK’:GGEE? i -5!"5“‘"1 {:ﬂl‘lﬁﬂuraﬁl}n Execuiable Executable
a8 maintan Animated Sequence Diagram RT-NAME> SoftwareComponentsPackage </SHORT -NAME =i
[E] “M  Animated Statechart ENTS> DPE{!"F'ID‘"
= oo Animated Activiey diagram OMIC-SOF TWARE-COMPONENT-TYPE>
o e Dlagram SHORT-NAME=Controller</SHORT-HAVE:
PORTS
By <P-PORT-PROTOTYPE> H H
P I Check Mol " | <SHORT-NAME> Control</SHORT-NAME> F Ig Lre 1 . D"lrE mniew AUTDSAR m Eth Ddﬁ Iﬁgy
control ReporterPLUS ¥ | <PROVIDED-INTERFACE-
f 1 ccamporen e Report on model TREF>/SoftwarePackage/InterfacesPackage /Mail
P averPlaver ~INTERFACE-TREF>
Irmport XMI into Rhapsody </P-PORT-PROTOTYPE>
ot Export XM1 from Rhapsody /PORTE>

TOMIC-SOFTWARE-COMPONENT-TYPE>
OMIC-SOF T 4RE-COMPOMENT-TYPE>
SHORT-HNAME>Main</SHORT -HAME>
PORTS>

B <P-PORT-PROTOTYRE>

Irmport AUTCSAR XML Docurment

Reverse Enginesring <SHORT-NAME>leftGontrol«/SHORT-NAME

TypelLbrary Irmporter <PROVIDED-INTERFACE- ‘

® v TREF>/SoftwarePackage/InterfacesPackage/Star
DOCRS Interface ~INTERFACE-TREF >

~/D-PNRT-BRNTOTYEE
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Rhapsody Vs Simulink

* Rhapsody
— BRI RIBESE N AT ) (ETOIRSHL) 53 U 4 fi
% (state machine modeling)
— X H K B8R (functional analysis)

— FEXHR AN AT BLR 4L (architecture and
behavior modeling, UML)

e Simulink
— AT N A — R A A\ AR (
control equation modeling)
— TR H A (algorithm modeling)
— VAR L (plant modeling)
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Rhapsody 58 1& & s & et (CBRAARIAT 4D ERAH58 97

Complexity
elematics & .
_ Powertrain
Infotainment]
Chassis &
Comfort & Safety
Body
Logical Mathematical
Behavior Behavior
I.e. Rhapsody i.e. Simulink

4
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A Rhapsody FSimulinkBt& %+ — N B KR EERTIEHI RS (Cruise Control
System)
o WHTEHRI RS MR — B (RS MY GEE RS
— VPRGN desiredSpeed (WIS ) 4k NactualSpeed (SKfR
TH )
— P RS e I fSactualSpeed, X iEdesiredSpeed , J H BEIH 1k 25 B
2 ¥idesiredSpeed i N2 H R G;
o« Simulink A ALUAE A1) = B 4 — 1
— Simulink 7] IV R 4D BRI R G FE AT @48, R T FE € TR
ZESN B B 51 A TR AH Y.
o MRS SRR 4, RS TRA T T EEAE A5 50
— E;EE’%’ BATTH SimulinkAB 28 e AR 4 A0 70, B AR 6 0 H AR AR
* RhapsodyB ALK (SCHL) TVREMZ I B 135y, LLARRSEDIRER
AR 57 ~ ﬂ
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Simulink - Y% €

o BB EFE WAL B RIRE T 3E. EHISZESIZER Thrust GED MWSEREERE
WL, FRMEMNSZETH, FAMMESENFERT opposing forces (1>
fi———

RTINS TERITIR IR , IR AL B

Power = Force xdistance

u= pwr /vt JXEB uZ thrust (N), pwr 2 power (W ), v =2 distance (M)
pwr

@2~

» ST, EHT V) EESTREA TESLME S |

@ F,.=—5C.Ap v’ =b
§ RYRUH I T AR

ov_ u+b

ov
@ ;=

ot B Mass
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RERIBIAEIE

S IATE—HFAudi A4 2. 0T EBEEE oy NS =T EmEREIEE
L FEAERAEE BF, BT

v =240km/h
30,000 - \
25,000 \
20,000
=
- \ - Fdrag, N
E 15,000 = Thrust M Data for Prototypical Vehicle
L power, bhp 200
10,000 - power, W 149,140
maximum spaed (240 km/h) power at wheels, W 147 649
5 000 mass, kg 1705
’ drag coef Cq 0.44
frontal area A, m* 1.8
T _¢_ T T T L] " 2
0 density of air, kg/m’ 1.2041
0 S50 100 150 200 250 300

Speed, m/s
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¢ EnvironmentReaction #%%!

» ERTRENTRETREMZE

§ R SR IR BRI HIEE

© OPRESFEINERERR

1
d f ; ‘\h
ineria .l'm.;; (1705 kg) speed, ms  speedrang

27 Simulink B (1)

COEE SR

/

W)

actuslSpeed

-+

\@ TRREO. 100 mis

dirag force, N

o IEITAER 0F R E AU BRAS RN IR E
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#37 Simulink %1 (2)

Y PropFeedback 1= %!
» Pl BELFEENZEEZENERTEETIENES |

o Kpi&m g
C O EZRREEMEER ERE

% 5P+ A8
Kp
\ 4

()——n]™ : + ¥ ’ |£ >
+
. 3 1 * -‘ ¥
desiredSpeed - 28 > e o thrust
knv'h bo s Ki foroe limit ™,
. /3.8 LS

W =
T
Y

N= . ¢ Max = thrus.
e foroe,
147845 Joerer
max power, W
o Kl miR

R AL

» Kp F1 Ki EEWERIELA &1 irE Rise time < 7 s, Overshoot < 10% . Steady ﬂ

state error < 2%
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S IEATEFE 24-SimulinkiEEL, FEEM 0 2] 100 km/haT A o Y 1372 0] DL E 0
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pl1

+

I b ™ 1 f
desiredSpeed ot o mis g™ ot

Integratori

Constant

ingrtim=1/mass (1705 kg)

R S B
- .

fu)

.‘—

drag forca

—>—

aciualSpeed, krm'hvs imes

Time offset O

p—

thinust

s ta ke SCualSpeed

O F 100 km/h IR EA T 65

This meets the design criteria
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M Simulinkyp=4

¢ MatLab Real-Time Workshop

Fle Edit View Simulation Format@neb —‘
Fixed-Point Settings...
Model Reference Graph...
1 +

(lmt)__'- 117 LWT&*E'dW... b

Data Class Designer... octualS
inettia=1/n  Bus Editor... m/s to km/h

Inspect Logged Signals...

(_T_)q i #  Signal & Scope Manager...

= o3 RedTmeVoshop b Opfees. [\
External Mode Control Panel... | Buid Model... Ctrl+8
Data Object Wizard

]

Workshop Embedded Coder no auto configuration)
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A Simulink CodeZl| Rhapsody

S Ii—~ class %Il Rhapsody &% skF=RE> Simulink =5

» Stereotype the class/block as a «SimulinkBlock»
5 5 A Simulink code %/ class

= ﬁ Designitkg
=B Classes
+8 m:ﬂ | fSvnc Simulink Model
58 Features.. mport/Sync
# B Controller Add New ,
# 5 CruiseControlSystem Sirnulirk Model File
Speedomatsr Copy ctrl+c | C:AWorkB5W75_RiCpp_Simwiink_CruiseControlv75_RiC | [ |
& [ Comments P '
+ B Interfaces Delete from Model Del Simulink. Generated Source Code
@ ([ Object Mode! Diagrams Change to v C:\WorkSWTS_RiCpp_ Simulink_CruiseControlW75_RiC [Z]
@[ Panel Diagrams Refactor b
® [ variables Edit Type Order Simuink Model Sample Time [in millseconds)
® EventsPkg _ IIU
® B PredefinedTypes (REF) Navigate 4
] PredefinedTypesCpp (REF) Make an Object
. omilodeisti  Import/Sync Simulink Madel |
Open Model in Simulink

A IIARALFICHD(E 2., 245 Import/Sync
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SimulinkBlock 224k,

S JE i AN T Import/Sync, flowPorts &4 B 20N 2 8 2k R R Simulink B %1 A
A%
» flowPorta 222 Zreal T, ARFISimulink&)£#E ILES
» flowPorta) 7 @18 B 3 fiE 22
» Operationtf ¥ B 3775 N 2| SimulinkBlock

«SimulinkBlock»
i i Fle Edt Vew Smuaton Format Tools Help
VehicleDynamics i
thrustreal T ElactualSpeed.real_T
+
T = " gy e
: ctudiSpees
|:‘:?rag.real__T iadiontmam (1708Kg) MG ms  0e0dnrge | ppy iy scten
pry
Oe— 1 [ o e
drag
Ceag focon, N
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Cruise Control System

Maintain

Speed
\
llnl'.:‘h.ld »

:incl%-

x

Rhapsody %! (1)

S R&G vt
» Controller 7 37 SLHLNAT R ST Th HE
» Speedometer #1 Dynamometer & &L 22

» SimulinkBlocks R X EEREL

. f
m

Cruise Control

CruiseControlSystem
[naTed il r %’

«SimulinkBlodos

NehicleDynami
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Rhapsody <4 (2)

S & Controller.desiredSpeed flowPort Zi| pFeedback SimulinkBlock At i & A
flowPort, ZsetDesiredSpeed() #ff %, Controller.desiredSpeedfJ{E st < %
1% 2 Simulink

[E]#¥, actualSpeedtt.#; M Simulink%i ! Z|Rhapsody
FATT LLFHUMLAR SR HE A Controller 9207847 4

S
3

desiredSpeed.real _T 1 5 Speedometer B
.a_

desiredSpeed-real T
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Controller KRS

StatechartOfController ]
I ready I
[ cruiseControl 7
R = cruise enoaaed = reqSet/
|n|t|aI|2|ng l::’ll TmlﬁUUU} digengaged I.%} R - SEtSpEEd(}:
h cruise reqBrake/ : -
brake(): not_suspended reqAccelerate/
acceleratef);
Cruise Control i N Py
| suspended () reqDecelerate/
decelerate();
‘ reqResume/
resume(); -
- theottle
=1 JE |
Posn*MAXSPEED ==d dSpeed] 5
— tm(80) [accPosn esiredSpes ].._= accelerating @)
Accel
- [isSet==trug]
Y [accPosn*MAXSPEED = resumeSpeed)
e
p| adjusting 2
Accelerator [else] J .
holding f%i
|
b
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KIER G it K I bs AL 8 PRI & Rt

o HHTAUTOSARIEAL TR BHIR KRS, FEBAA I
M. &1 FIEAEME S HRTEFBSW, F HA—1k
I P PPAS

o AUTOSARM T HFELLE) ™, METHHI RSk e X
T.H, FIRTE. BSWiE AR T H, 7FZ8A =\
BRI BEARIME

* RhapsodyfE AR REGiftiid e X T B, HEjmoK
(7 FH 38 2 F SR MR AUTOSAR [ AR B2 1 SR iR sw/C

* RhapsodyAISimulink &1 FH 7E A [F) 40 1) A A A AL
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