MATLAB EXPO 2019

MClassic AUTOSARZI| Adaptive AUTOSAR
¢

»
&

o ¢* o

- SimulinkBJAUTOSARZ i

MathWorks ZE£/\3F




&\ MathWorks

\
/.

AES

- AUTOSARR F#EiA

= SimulinkBYJAUTOSARFF & 2

- SimulinkgYAdaptive & X #F

MATLAB EXPO 2019



4\ MathWorks

W-—’—u

1

- AUTOSAR/JN FB#fi4

MATLAB EXPO 2019



4\ MathWorks

AUTOSAR Classic Ff Z I

- BMW - NEH HWAEFETERENREGF A

-  FCA Global Powertrain Controls - | & {=#!
it B4 R FAUTOSARIEITE Sh# 15
== N AR IR T ASE I

- LG Chem - ETF#EEGIH A L HFEAUTOSARH
ISO26262H R B FE B MM EIR R GG

- John Deere - John DeerefiEEH L AUTOSARZR
ZHE

MATLAB EXPO 2019


https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/automotive-conference-stuttgart/2015/proceedings/model-based-software-development-an-oems-perspective.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/images/events/matlabexpo/it/2018/leveraging-model-based-design-auto-code-generation-and-autosar-to-architect-and-implement-an-engine-control-application-for-series-production.pdf
https://www.mathworks.com/company/newsletters/articles/developing-autosar-compliant-software-for-a-hybrid-vehicle-battery-management-system-with-model-based-design.html
https://www.mathworks.com/videos/vertical-autosar-system-development-at-john-deere-1527488063826.html

‘ MathWorks:

SIS A TR

“ Non - AUTOSAR

n AUTOSAR

TmpSignal. wan

Rte IRead

iper Settiigrrs
() - 0.5

B LT YDunSL.

Nuemo autosar vagpiant

Emnanual = rtwdemo autosar var

Non- AUTOSAR AUTOSAR

5



&\ MathWorks'

= SimulinkBYAUTOSARH % 2
- BEANFH
— B4R 8
— ECURHFE
— BIFIZERLR

MATLAB EXPO 2019



4\ MathWorks

IEFRAE — NFA SRR X ia

i )

SW-C 1. SFANREEAHHAI A (arxml)F

Description

B 516132 Simulinki= &) 22 44

kAL |
AUTOSAR Import/Update

4\

MATLAB EXPO 2019

h = arxml.importer (‘mySWC.arxml”)
h.createComponentAsModel (‘/path/mySWC’)

2. HEAHEIEIT RMBEEFE R

i’




4\ MathWorks

—

HEIRFE — ME B SimulinkiE 8 4 1/2

1. MSimulinkt& 8 FF 14

4+

SW-C
Description

AUTOSAR
SW-C

Export ARXML

MATLAB EXPO 2019



4\ MathWorks

—
G

HELERFE — MEB B SimulinkiE B! Frig 2/2

AUTOSAR Component Quick Start wAl X

Set Component > Set Interfaces > nisk 1 . }A S | m u | I n k*ﬁ g_l.l_ g:l: yll:-l\

What to consider

Select the input for creating interface properties. AUTOSAR Component Quick Start creates AUTOSAR interface
properties by applying defaults to a Simulink medel or

s Create defaults based on the Simulink model importing AUTOSAR XML (arxml) element definitiens. 2 . ill E AU TO SAR2H1$ ,|\£ ‘% E ! E Iﬂ l—\lé

Import from ARXML i
About the selected option

Creates default AUTOSAR interface properties based on the
Simulink model
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ﬁ RESET
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X
| This model generates AUTOSAR compliant code and software component XML files.
Copyright 1994-2017 The MathWorks, Inc.
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File Edit Wiew Display Diagram Simulation Analysis Code Tools Help
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Counterl
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AUTOSAR Component Quick Start - O x
~
Set Component

What to consider

Configure AUTOSAR software component properties
Component details:

AUTOSAR Component Quick Start maps a Simulink model to an
AUTOSAR software component. For the component, specify an
AUTOSAR short name, package path, and component type, or accept
default values. Package paths can use an organizational naming
pattern, such as [Company/Powertrain/Components. Component type

Map model to AUTOSAR software component

determines the APls available to the companent in the run-time

Component name: | Counterl | envirenment.
Companent package: (" jCompany/Powertrain/Components | About the selected option
Component type: [ Application -
Application Creates application software component

ComplexDeviceDriver

Ecudbstraction

SensorActuator Out . [: : )

ServiceProxy

nplifier

This model generates AUTOSAR compliant code and software component XML files.

Copyright 1994-2017 The MathWorks, Inc.
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AUTOSAR Component Quick Start

Configure AUTOSAR software component properties

Component details:

Map model to AUTOSAR software component

Component name:
Component package:

Component type:

| Counter1

| ICompany/PowertrainfComponents

Application -

Application

ComplexDeviceDriver
Eculbstraction
SensorActuator

ServiceProxy

- O X

Set Component

What to consider

AUTOSAR Component Quick Start maps a Simulink model to an
AUTOSAR software component. For the component, speacify an
AUTOSAR short name, package path, and component type, or accepd
default values. Package pathe can use an organizational naming pattern,
such as /Company'PowertrainComponents. Component type determines
the APls available to the component in the run-time environment.

About the selected option

Creates application software component

Help ‘ | MNext
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AUTOSAR Component Cluick Start — O w0

Set Component = Set Interfaces

What to consider
Select the input for creating interface properties. AUTOSAR Component Quick Start creates AUTOSAR interface

. . . properties by applying defaults to a Simulink model or importing
() Create defaults based on the Simulink madel

- AUTOSAR XML (arxml) element definitions.
() Ilmport from ARXML

About the selected option

Creates default AUTOSAR interface properties based on the Simulink
micdel

| Back Help | ‘ Mext
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- [ This model generates AUTOSAR compliant code and software component XML files. |
-
5]
» Copyright 1994-2017 The MathWorks, Inc. -
Code Mappings - AUTOSAR SW Component @1 x
Inports Outports Entry-Point Functions Data Transfers Function Callers Parameters Signals,/States Data Stores
Source DataAccessMode Port Element
» Input ImplicitReceive Input Input
Ready 140% FixedStepDiscrete
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AUTOSAR Dictionary: Counterl

v B autosar
v |[] AtomicComponents
b |:| Counterl
ReceiverPorts
SenderPorts
SenderReceiverPorts
ModeReceiverPorts
ModeSenderPorts
ClientPorts
ServerPorts
MvReceiverPorts
MvSenderPorts
MNvSenderReceiverPorts
ParameterReceiverPorts
TriggerReceiverPorts
Runnables
IRV
Parameters
¥ o 5-R Interfaces
v [EHI Qutput
8 DataBlements
» B Input
wa M-5 Interfaces
wa C-5 Interfaces
‘e NV Interfaces

g LEFEREFDL F EEE G

‘va Parameter Interfaces
‘wa Trigger Interfaces
ix} CompuMethods

[§ swaddrMethods

@ ¥ML Options

o @

— O

*

Filter Contents

Name SwCalibrationAccess DisplayFormat SwAddrMethod
8 Qutput  ReadOnly <Mone:>
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Map Ports Override Dataout
: -5} 551
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» [[] |
Client-server ports @ x

Map Internal Behavior

Runnables

Inter-runnable variables

Configure Model-Wide

Property Inspector x
Inports: SubVal

Code Mappings - AUTOSAR

Inports  Qutports  Entry-Point Functions  Data Transfers  Functio ® B

| Filter contents |

Source DataAccessMode
= SubVal ImplicitReceive
= Qverride ImplicitReceive

Port
RPort
RPort

Element
SubVal
Override

Subval

Source
v Code
DataAccessMode  ImplicitReceive
Port RPort
Element Subval
v Communication attributes
AliveTimeout 60
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AUTCOSSAR
Document Title | Specification of Diagnostic Event Get Status
anager
Document Owner AUTOSAR 1 1
Document Responsibility AUTOSAR EI'I'> RTE

Document Identification No 019

Document Classification Standard

Document Status Final l l

Part of AUTOSAR Release 422 S Et StEItUE - c .
) Err> Diagnostic Service Component

Document Change History
Release | Changed by Description

Wi
e
P

«» New APls Dem_GetEventFreezeFrameDataEx and
Dem_GetEventExtendedDataRecordEx with
buffersize as parameter and corrected return value

defintions.
AUTOSAR « Providing OBD FreezFrame for UDS service 0x19
+22 | Rekase ?58514229 1:2013[1] NRC handling f i
Management | * -1 andling for service
Rein Get Index

« Refined service interfaces for DataElements

« minor corrections / clarifications / editorial changes;
For details please refer to the
ChangeDocumentation

RTE

Err>

AUTOSAR + Support of ISO 27145 (WWH-OBD / Euro VI)[2]
421 Release « Update fo support ISO 14229-1:2013[3]
Management « Introduction of event dependencies
« Refined DTC/Event suppression
AUTOSAR « Further clarification of event combination i
413 Release « Clarification of DTC groups Set Protection -
Management |4 Egitorial changes MNVRAM Zervice Component
AUTOSAR « Added API table for service interfaces ) Err }
4.1.2 Release « Clarification of event combination
Management « Editorial changes

« Removed chapter(s) on change documentation

AL ST
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A U TO SA R 9 E ‘VE *‘ Block Parameters: Curve X
Curve 2
Perform one-dimensional interpolated table lookup,
including index searches. The table is a sampled
T D ~ - X representation of a function. Breakpoint sets relate
i A ety Brewser the input values to positions in the table.
: a-fs-mole 0
When the AUTOSAR 4.0 code replacement library
AUTOSAR Blockset/Classic Platform/Library Routines/Interpolation (CRL) is selected for the model, code generated
- - from this block is replaced with the AUTOSAR library
Simulink n-D T(u) n-D T(k,f) routine indicated below.
v AUTOSAR Blockset 1D T(u) Targeted Routine Library:
: kfl '
Adaptive Platform ) > ) D O IFX (fixed-point) @® IFL (floating-point)
v Classic Platform G )y—» (1) ; e .
v Basic Software AUTESAR ALIT G SAR Targeted Routine: Ifl_IntIpoCur
. . N AUTOSAR
Diagnostic Event Manager Curve Curve Using Prelookup i IntpoGur Table Specification ~ Algorithm
NVRAM Manager (NvM) "D T DTk £ \ ication: |TookUD Bbie obi
v Library Routines > ul > kfl ’ Data Specification: |Lookup table object
Interpolation N N Name: |L_4 single
e bsi:?gaé EOLétlng u2 kf2 Edit table and breakpoints... .
mbedded Coder § N
AUTESAR aurfa SAR Cancel Help Apply
Map Map Using Prelookup
u
Y e b .
f Rte IWrite Runnable Step Outl Outl (Ifl IntIpoCur f32 f32
AuTGEAR (Rte IRead Runnable Step Inl Inl(), Rte CDhata L 4 single()->Nx,
Prelookup Rte CData L 4 single()->Bpl, Rte CData L 4 single()->Table));

MATLAB EXPO 2019
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s I Tes Interfaces
. 20174E3H & HE 1 | |
" N VAN, i) .
Adaptlvezlz = 1;IT/E ( Classic Platform ) ( Adaptive Platform )
( Foundation ) %

AUTOSAR

Introduction | July 18 | 34

From AUTOSAR.org — AUTOSAR Introduction
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/7 IPC

Linux Machine 1

IPC\,
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Linux Machine 2

7 IPC

ThrottlePositionSensor
D D1[0.005]

M TPS_HwlO_Value

TPS_Percent_Value |

ThrottlePositionSensor
D D1[0.005]

M TPS_HwlO_Value

TPS_Percent_Value |

TPS_Secondary

Process

TPS_Primary

- Process

ThrottlePositionMonitor
M D1[0.005)

AccelerationPedalPosiionSensaor
< D1[0.005)

M TPS_Seconday Walue

M TPS_Primary_Value

TP5_Percent_Value

APP_HwlQ_Value APP_Percant_Value

Monitor

Process
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Process

/7 IPC

o p1pe.ong)

Controller

¥ TPS_Percent_Valus

# APP_Percent_Walus

ThrCmd_Percant_Value

Controller

- Process

ThrotlePositionActuator
»cD D[0.005]

¥ ThrCmd_Percent Value ThrCmd HwlO Value

Actuator

Process
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* UpdateRate

2 \ 5 T T T
- IRBTTOFTLUES: : <<interface example>> !
l RadarService ;
|
|
— fiﬁ&(éﬁé&) :° result = Calibrate (config) l
le [success, out pos] = Adjust(in pos) :
|
|
A Ao 4 I
— BHE GHE) | :
Il BrakeEvent I
|
|
|
s |
- TR (HR) : .
|
: |
| :
; |
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User Applications

ara::com
Communication Mgnt.

SOME/IP

ara:.core
Core Types

Adaptive Application

ara::.rest
RESTful

ara::.per
Persistency

ara:.exec
Execution Mgnt.

POSIX PSE51 / C++ STL
Operating System

KBS #3 — LAIC+H+ A AN

Adaptive Application

ara::tsync
Time Synchronization

ara::phm
Platform Health Mgnt.

ara::iam
Identity Access Mgnt.

Adaptive Application

ara::log
Logging & Tracing

ara::crypto
Cryptography
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ASW::XYZ
Non-PF Service

ASW::ABC

ara::sm service ara::diag service

State Diagnostics
Management

ara::s2s service
Signal to Service Mapping

ara::nm service
Network
Management

ara::ucm service
Update and Configuration Management

Non-PF Service

High Performance Hardware/Virtual Machine
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Runnable_Initialize

llllll

curvalIRvV

boolean_T autosar_Lane_Guid

boolean_T isPresent;

*sampleContainer;

isPresent = true;

anceModelClass::
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Adaptive

Application

RequiredPort

\"
"Radar" : {
cevents
"event" : {
“leftLaneDistance"
“leftTurnIndicator™
“leftCarInBlindSpot”
“rightLandDistance”
“rightTurnIndicator”
“rightCarInBlindSpot”
5
// methods
"method" : {
"Calibrate"
"Adjust"
}I
// fields
"field"™ : {
“updateRate"
,  MATLAB EXPO 2019

4

4\ MathWorks

O~ . Stop Time | 10.0 Q& @ ub e ]
Pl EB el )
3 orma - ) - -
MNew Library ~EPRRE Step Run Step  Stop Daia Logic Bird's-Eye
- @ ~  Browser o Back~ - Forward Inspector Analyzer Scope
v —
FILE LIBERARY SIMULATE REVIEW RESULTS
autosar_LaneGuidance
|Pa|autosar_LaneGuidance # -
& o1 - DL
L1 g Evtin Sigout ¥ LeftLaneDistance
El leftLaneDistance
Event Receive
f—
— 5 D1 =] . D1 ol o1 b1
(:; Ewtin Sigout P LeftTumindicator lefiHazardindicatar | sigin E-m:uut
lefiTurnindicator lefiHazardIndicator
Event Recenel
o1 o1 Event Send
5 & = Evtin Sigout B LeftCarinalindspat
] leftCarinBlindSpot
Event Receive2
=31 ol
L3} | Evtin Sigout | RightLaneDistance
rightLaneDistance
Event Received
=31 - ol ol ol ]
4 ¥ = Evtin Sigout | RightTurnindicator nightHazardindicator = Sigin El.-1Dut
righfTurnindicator rightHazardIndicator
Event Received
Event Sendl
o1 DL
6 } = Evtin sigout | RightCarnBlindspot
rightCarinBlindSpat
[ Event Receives LaneGuidancedlgorithm
Copyright 2018 The MathWWorks, Inc.
» [
Ready 100% auto{FixedStepDiscrete)
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Adaptive

Application

ProvidedPort )

"Radar" : {
events

"event" : {
“leftHazardIndicator”
“rightHazardIndicator"

},

methods
"method" : {
"Calibrate"
"Adjust"
} r
// fields
"field" : {
“updateRate"

MATLAB EXPO 2019

4
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O~ . Stop Time | 10.0 Q& > HD e ]
gl & e N )
- ormal - ; it h
MNew Library ~EPRRE Step Run Step  Stop Daia Logic Bird's-Eye
- @ ~  Browser o Back~ - Forward Inspector Analyzer Scope
v —
FILE LIERARY SIMULATE REVIEW RESULTS
autosar_LaneGuidance
|Pa|autosar_LaneGuidance # -
Q D1 ol
2 Evtin Sigout P LeftLaneDistance
El leftLaneDistance
Event Receive
pa——
— 5 D1 o - (51 o - . D1 D1
=) Eutin Sigat P Leftmumindicaior lefiHazardindicator - sigin Ewicut = 1)
lefiTurnindicator lefiHazardIndicator
Event Receivel
oL oL Event Send
Ewtin Sigout W LeftCarinBlindspat
] leftCarinBlindSpot
Event Received
ol ol
| Evtin Sigout | RightLaneDistance
rightLaneDistance
Event Received
ol ol ol {31
= Evtin Sigout | RightTumindicator rightHazardindicator | Sigin EwtOut = 2 )
righfTurnindicator rightHazardIndicator
Event Received
Event Sendl
31 ] Cl
Ewtin sigout | RightCarinslindspat
rightCarinBlindSpat
[ Event Receives LaneGuidancedlgorithm
Copyright 2018 The MathWWorks, Inc.
» [
Ready 100% auto{FixedStepDiscrete)
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autosar_LaneGuidance
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2 v SigOut LefTumindicetor leftHazardIndicator F——» SigIn EvtOut —P@

leftTurnindicator

- leftHazardIndicator
Event Receive1

®=—> Evtin SigOut f—————P LeﬂCarInBIindépot

leftCarinBlindSpot

Event Send

Event Receive2

@:’ Evtin SigOut f———— i RightLaneDistance

rightLaneDistance

Event Receive3

%} Evtin SigOut ——————— | RightTurnIndicator rightHazardIndicator ——— P Sigin EvtOut 4@
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P autosar_LaneGuidance * - Simulink — X
File Edit View Display Diagram Simulation Analysis Code Tools Help
Br-o-Bled ¢ B0 4O P @ - w | - i -
.m% @ Configuration Parameters: autosar_LaneGuidance/Configuration (Active) — O X
e [l ¥
== Q Search
Solver & Target selection A
Data Import/Export —
= e Math t file: |ert.tic L
ot Bats Types System Target File Browser. autosar_LaneGuidance X
- » Diagnostics agl 5 i -
Hardware Implementation System Target File: Description:
O le Model Referencing asap2.tlc ASAM-ASAP2 Data Definition Target A R ficator
Simulation Target Build p aRtossc £16 - ARV A e
¥ Code Generation ert.tlc Embedded Coder
Optimization ert.tlc Create Visual C/C++ Solution File for Embedded Coc
lef Report []Pa ert_shrlib.tlc Embedded Coder (host-based shared library target)
Comments grt.tle Generic Real-Time Target
grt.tlc Create Visual C/C++ Solution File for Simulink Coc,,
Symbols
T >
rig Custom Code
BASIace Full Name: C:\Program Files\MATLAB\R2019a\toolbox\rtw\targets\AUTOSAR\AUTOSAR\autosar_adaptive.tic
Code Style B OK | Cancel  Help  Apply
Verification » Toolchain details
rig Templates rightHazardIndicator
Code Placement v v i
. g __OK | Cancel | Hep | Apply
NUArNmMDINUSPot 1 ¥y
ﬂ
2 Event Receive5 LaneGuidanceAlgorithm
| 159% FixedStepAuto
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’i autosar_LaneGuidance * - Simulink

File Edit View Display Diagram Simulation Analysis Code Tools Help

E-o-8 0 SE-B-egOP = [0 ] Noma D s
m_um
© [*ajautosar_LaneGuidance » -
Evtin SigOut —— | LeftLaneDistance
= leftLaneDistance
Event Receive
: ) .
0 @ #] Evtin SigOut LeRTumindicstor leftHazardIndicator F——» Sigin EvtOut ——@
leftTurnindicator , leftHazardIndicator
Event Receive1
! " Event Send
®=> Evtin SigOut |—— | LeftCarinBlindSpot i
leftCarinBlindSpot o
Event Receive2 f
@=D Evtin SigOut -———— RighttaneDistance ﬁ
rightLaneDistance ~=="1] r e
Event Receive3 |
% Evtin SigOut |—— | RightTumindicator rightHazardIndicator |——p{ Sigin EvtOut 4@
rightTurnindicator | rightHazardIndicator
Event Received Evort Sy porpee | autosar L. Guidance
- (6 )———>p{evin  sigout|——p|RightCarinBlindSpot | C‘
. rightCarlnBlindSpot l ]
n- ‘ J
Event Receive5 LaneGuidanceAlgorithm _Jter code perspective
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Ready 159% FixedStepAuto
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¥ autosar_Lane_Guidance * - Simulink =
File Edit View Display Diagram Simulation Analysis Code Tools Help
» v ! v v > - v 100 Normal 14 v > 4
autosar_Lane_Guidance
© [*alautosar_| [a] AUTOSAR Component Quick Start = O X y
Q
Set Component
=t leftLal < >
" What to consider
- ( Configure AUTOSAR software component
O leftTu properties AUTOSAR Component Quick Start maps a leftH :I ,
Component details: Simulink model to an AUTOSAR software LA
component. For the component, specify an
< AUTOSAR short name, package path, and
lefcCal Map model to AUTOSAR software component I 4 o ===
( Ad aptiv e) Package paths can use an organizational
( naming pattern, such as
rightLé Component name: /Company/Powertrain/Components.
[ autosar_Lane_Guidance ] Component type determines the APIs
available to the component in the run-time
( Component package: environment. _—@
ight [ /Company/Powertrain/Components ] e
- (
rightCq [ [k Help ] [ Next
»
MQTL Ready 159% FixedStepAuto
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D1 D1 Event Send
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Event Receive2
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rightLaneDistance
Event Receive3
D1 D1 D1 D1
Evtin SigOut RightTurnindicator rightHazardindicator Sigin EvOut
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Event Received
Event Send1
» D1 o
. Evtin SigOut —D‘w
. rightCarinBlindSpot
» E Event Receive5 LaneGuidanceAlgorithm
b um
Code Mappings - AUTOSAR SW Component (Adaptive) 9 x
Inports Outports
Bv e
F Source Port Event ~
O leftLaneDistance RequiredPort leftLaneDistance
O leftTurnindicator RequiredPort leftTurnindicator
O rightLaneDistance RequiredPort rightLaneDistance -
| Ready View diagnostics 107% auto(FixedStepDiscrete)
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File Edit View Display Diagram Simulation Analysis Code Tools Help
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. ictionary: Guida —~
® -lnnr 3 .AUTOSAR Dictionary: autosar_Lane_Guidance - i O X S
== v B ooon [Firter Contents ]Er-% vy
g v (] AdaptiveApplications Q Source leftTurnindicator
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Code Generation Report

@ Find: |

|G \J} Match Case

Contents

Summary
Subsystem Report

Code Interface Report

Traceability Report

Static Code Metrics Report

Code Replacements Report

Coder Assumptions

Code Generation Report for 'autosar_LaneGuidance'

Model Information

Author

Last Modified By
Model Version
Tasking Mode

The Mathworks, Inc.
The Mathworks, Inc.
1.224

singleTasking

Configuration settings at time of code generation

Generated Code
[~ Model files

autosar laneGuidance.cpp

autosar LaneGuidance.h

[+ Shared files (1)
! Interface files (2)
=1 Other files (2)

Code Information

System Target File

Hardware Device Type

Simulink Coder Version

Timestamp of Generated Source Code

Location of Generated Source Code

Type of Build
Objectives Specified

autosar_adaptive.tic
Intel-=x86-64 (Linux 64)
9.1 (R2019a) 23-Nov-2018
Wed Apr 24 17:34:51 2019

C:A\00_mdSB\R2019a_inst\R2019a\work\autosar_LaneGuidance_autosar_adaptive',

Model

Additional Information

Code Generation Advisor

Not run

Help
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s
Code Generation Report 35
<% @ Find: |ara |4 ¥ Match Case 36
o7 ST I RO C O o5
Contents 27/ '¢<59>/IfActionsss”’ 37
28 // 38
Summary 29 static void autosar_LaneGuidance_IfActionSS(re
Subsystem Report 0 A 39
31 // Inport: '<518>/Ini' 40
Code Interface Report 32 #rty Outl = rtu_Inl;
Traceability Report 33} 41
34
Static Code Metrics Report 35 // Function for Chart: '<S1>/Event Receive' 42
Code Replacements Report 36 boolean_T autosar_LaneGuidanceModelClass::autd <3
Coder Assumptions - (vt 44
38 {
39 boolean_T isPresent; 45
Generated Code 48 const EI§E: :com::SampleContainer< ara::com::9 46
-1 Model files 41 *sampleContainer;

) 42 if (autosar_LaneGuidance_DW.EvtIn_isValid_i 47
autosar_laneGuidance.cpp 43 isPresent = true; 48
autosar_laneGuidance.h 44 } else {

45 // Fetch data for event "leftLaneDistance 49
[+] Shared files (1) . . .
46 if (RequiredPort->leftlLaneDistance.Update Y-
[+] Interface files (2) 47 // Access event data
48 sampleContainer = &RequiredPort->leftLaneDistance.GetCachedSamples();
[-1 Other files
49
MainUtils.hpp 50 // Copy event data to application
main.cpp 51 autosar_LaneGuidance_DW.EvtIn_msgData_ga =
52 autosar_LaneGuidance_DW.EvtIn_msgDataPtr_o =
53 Rautosar_LaneGuidance_DW.EvtIn_msgData_ga;
54
55 // Received new event data
56 isPresent = true;
57
58 // Explicitly clean the event data cache
59 RequiredPort->leftlLaneDistance.Cleanup();
660 } else {

a1

// Function for Chart:
boolean T autosar_LaneGuidanceModelClass::autosar lLaneGuidance st msg pop EvtIn
(void)

'¢51>/Event Receive’

boolean_T isPresent;

const EIgfE::com: :SampleContainer< ara::com:
*sampleContainer;

if (autosar LaneGuidance DW.EvtIn_isvalid i) {

:SamplePtr< const real T » >

isPresent =
} else {

S/ Fetch data for event "leftlLaneDistance” from ARA middleware

if (RequiredPort-:leftlaneDistance.Update()) {

true;

// Access event data
sampleContainer = BRequiredPort->»leftLaneDistance.GetCachedSamples();

S/ Copyv event datg to gpplicgtion

// Fvent data not received

**sampleContainer->begin();

46




OB -

5 R 4R Ik ST 9/10

4\ MathWorks

Mf

Code Generation Report

'QZI @ Find: |

|£:> % Match Case

Contents

Summary

Subsystem Report
Code Interface Report
Traceability Report

Static Code Metrics Report

Code Replacements Report

Coder Assumptions

File: autosar_LaneGuidance.arxml

I «?xml version="1.8" encoding="UTF-8"?>

Z oal--

3 auto generated XML Component Description for model autosar_LaneGuidance

4 Model version t1.224

5 Simulink Coder version : Simulink Coder 9.1 (R2@1%a) 23-Nov-2818

& XML source code generated on @ Thu Apr 25 14:13:48 2819

7 Model checksum o 1794539629 1582817647 3286248454 13948457E4

& -3

S «AUTOSAR smlns="http://autosar.org/schema/r4.8" xmlns:xsi="http://www.w3.org/2881/MML5chema-instance™ xsi:schemalocation="http://autosar.org/schema/r4.8 AUTOSAR_88@45.x

18
1

LAR-PACKAGES >
<AR-PACKAGE>»
<SHORT -NAME > Lanecuidance_pkg«< /SHORT - NAME >

=

Generated Code
=1 Model files
autosar LaneGuidance.cpp

autosar lLaneGuidance.h

- Shared files
rtwtypes.h
[~ Interface files

autosar LaneGuidance.arxml:

rtmodel.h

=] Other files (2)

<AR-PACKAGES:
<AR-PACKAGE>

15 <SHORT -NAME > LaneGuidance_swc</SHORT -MAME >

16 <ELEMENTS>

17 <ADAPTIVE-APPLICATION-SW-COMPONENT-TYPE UUID="6574ed24-7dad-53cc-e7ac-B1FE0690F486" »
bF:d <SHORT-MAME >LaneGuidances / SHORT -HAME >

1z <PORTS>»

28 <R-PORT-PROTOTYPE UUID="adadc3c3-bbbl-575e-fboce-efcfaleafeaz"

21 «SHORT-MAME »*RequiredPort«,/SHORT-MAME »

22 <REQUIRED-COM-SPECS »

23 <QUEUED-RECEIVER-COM-SPEC>

24

2 <HANDLE - 0UT -OF - RANGE *NONE ¢ fHANDL E-OUT - OF - RANGE »

265 <USES-END-TO-END-PROTECTION >false« fUSES-END-TO-END-PROTECTION?
27 <QUEUE-LENGTH>» 184/ QUEUE - LENGTH?

28 < /QUEUED-RECEIVER -COM-SPEC

29 <QUEUED-RECEIVER-COM-SPEC>

38

31 «<HAMDLE -0UT -OF - RANGE *NONE < /HANDL E - OUT- OF - RANGE »

32 <USES-END-TO-END-PROTECTION »false« USES-END-TO-END-PROTECTION?
33 <QUEUE-LENGTH>» 18+ / QUEUE - LENGTH>

24 < /QUEUED-RECEIVER-COM-SPEC

35 <QUEUED-RECEIVER-COM-SPEC>

35

37 <HAMNDL E - OUT -OF - RANGE *NONE < /HANDL E - OUT- OF - RANGE »

38 <USES-END-TO-END-PROTECTION »false< /USES-END-TO- END-PROTECTION:
39 <QUEUE-LENGTH>» 184/ QUEUE - LENGTH?

£
L)

< /QUEUED-RECEIVER -COM-SPEC

<DATA-ELEMENT-REF DEST="VARIABLE-DATA-PROTOTYPE"»/LaneGuidance_pkg/Lanesuidance_if/RequiredInterfaces/leftLanebistances/DATA-

<DATA-ELEMENT-REF DEST="VARIABLE -DATA-PROTOTYPE™»/LaneSuidance_pkg/Lanesuidance_if/RequiredInterface/leftTurnIndicator:/DATA

<DATA-ELEMENT -REF DEST="VARIABLE-DATA-PROTOTYPE"»/LaneSuidance_pkg/Lanesuidance_if/RequiredInterface/rightLanebistance</DATA

ok | Hep |
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Code Generation Report

& @ Find: [ara

Contents @
46
Summary 47
48
Subsystem Report 29
Code Interface Report 56
51
.

Traceability Report -
Static Code Metrics Report 53
Code Replacements Report if
2
Coder Assumptions 56
57
Generated Code 58
59
[-1 Model files o
autosar_lLaneGuidance.cpp 61
autosar_laneGuidance.h 62
63
[+] Shared files (1) 64
[+] Interface files (2) 5
66
[-] Other files 67
MainUtils.hpp 68
i 69

main.cpp
70
71
- 72
(-1 Other files 73
74
) " ?5
MainUtils.hpp .
77
- 78
main.cpp ?9

|4 ¥ Match Case

/* will inherit the block and not respond to those */
S signals. */
/* - Responds to baserate_tick semaphore posts and runs */
Vi applicable AsyncFunctionCalls. */
int main()
{
autosar_LaneGuidanceModelClass model;
/* These tick variables represent how many base rate */
/* periods to wait before running a step function. For */
/* example, stepl_ticks=3 indicates every */
/* third base rate tick, we should run stepi(). */
int const step_ticks = 1;
double const baserate = @.100000;
ara::log::Logger & log{
ara::log::CreateLogger("autosar_LaneGuidance”,
"Logger for autosar_LaneGuidance's main function.")
}
k)
/* Report Execution state */
ara::exec::ExecutionClient exec_client;
try {
exec_client.ReportExecutionState(ara::exec::ExecutionState::kRunning);
} catch (std::exception const & e) {
log.LogError() << "Unable to report running state: " << e.what();
std::exit(EXIT_FAILURE);
¥
if (sem_init(&baserate_tick, @, @) == -1) {
log.LogError() << "Unable to initialize baserate_tick semaphore: " << std::
strerror(errno);
std::exit(EXIT_FAILURE);
} SEAf
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- Multi
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0o @ B} In2 Tracks x
Radar Relative_Distance
@ —@—P curvature 0 X
Curvature findLeadCar Velocity
positionSelector mioTrack
B mioTrack
»

Filter Contents |

~ B AUTOSAR ©
¥ [ AdaptiveApplications Gi L
v U Tracking_and_Sensor_Fusion | [z ||

@ REQUII'Ed Ports Name v SwcalibrationAccess

B, ProvidedPorts
v @ Service Interfaces
~ &7 Radarinterface

& Curvature ReadOnly
& Prediction_Time ReadOnly

8 Rader ReadOnly
Namespaces & Vision ReadOnly
» & Servicelnterface2
@ XML Options

MATLAB EXPO 2019

Target selection
System target file: |autosar adaptive.tic
Language: C++
Description: AUTOSAR Adaptive
main.cpp || <model>.cpp
*.hpp *.cpp
*.arxml

AUTOSARMA]

X S F

1. E=REE

v H#RTLC

v'  AUTOSARja]#

2. HERRCHHRY
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AUTOSAR Blockset NEW PRODUCT

AUTOSAR Blockset
Design and Simulate AUTOSAR Software

AUTOSAR Blockset provides an AUTOSAR dictionary and blocks for developing Classic and Adaptive
AUTOSAR software using Simulink® models. You can define AUTOSAR software component properties,
interfaces, and datatypes, and map them to existing Simulink models using the AUTOSAR editor.
Alternatively, the blockset provides an application interface that lets yqu automatically generate new
Simulink models for AUTOSAR by importing software component and composition descriptions from
AUTOSAR XML files.

AUTOSAR
4\ MathWorks

AUTOSAR Blockset provides blocks and constructs for AUTOSAR library routines and Basic Software
(BSW) services, including NVRAM and Diagnostics. By simulating the BSW services together with your
application software model, you can verify your AUTOSAR ECU software without leaving Simulink.

TLAB
[MULINK

AUTOSAR Blockset supports C and C++ production code generation and AUTOSAR XML file export (with
Embedded Coder?®). It is qualified for use with the ISO 26262 standard (with IEC Certification Kit).

AMattWorks

MATLAB EXPO 2019 ~
50



