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Agenda

| o Introductiionto AUTOSAR

- Simulink approach to AUTOSAR
- Overview of Modeling SWCs & Modeling Styles
« AUTOSAR Design Workflows
- Bottom Up, Top Down & Round Trip
« Advanced Topics —Top 5
- Startup, Reset, and Shutdown Modeling
- Basic Software (BSW) Access
- J-MAAB Type B Architecture
- Mode Management (ModeSenderPorts, ModeSwitchPoints, ...)
Variability inside a Software Component

1 Gettlng Started Resources
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What is AUTOSAR?

AUTOSAR® (AUTomotive Open System ARchitecture) is an open and
standardized automotive software architecture

Application Layer

RTE

Services ECU Abstraction Layer Sy e

Layer Drivers

Microcontroller Abstraction Layer

ECU Hardware
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AUTOSAR Standards

Classic Platform Adaptive Platform

Application Actuator Sensor Application
Software Software Software Software
Component Component Application Layer Component Component

AUTORAR AUTOBAR AUTOSAR AUTOSAR UTOSAR Runti ronment for Ada i
A untime Environment for Adaptive Applications

Runtime Environment

) sal) Mackd

U d

V1 was released
in March 2017

4.3 was released

in Nov 2016

MATLAB EXPO 2017
www.autosar.org s
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AUTOSAR Adoption

MATLAB EXPO 2017
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|AUTOSAR Support from Embedded Coder and Simulink

Software Architecture Definition

ETAS

BSW Configuration
& RTE Generation
Complex

ECU Abstraction Layer Device
Dri

Microcontroller Abstraction Layer

ECU Hardware
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Agenda

= Introduction to AUTOSAR
| —_Simulink approach to AUTOSAR
- Overview of Modeling SWCs & Modeling Styles
« AUTOSAR Design Workflows
- Bottom Up, Top Down & Round Trip
« Advanced Topics —Top 5
- Startup, Reset, and Shutdown Modeling
- Basic Software (BSW) Access
- J-MAAB Type B Architecture
- Mode Management (ModeSenderPorts, ModeSwitchPoints, ...)
- Variablility inside a Software Component
= Getting Started Resources
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| 4\ MathWorks
Simulink Approach to AUTOSAR

e Simulink and Embedded Coder No separate
download + AUTOSAR Support package for Embedded Coder AUTOSAR
Blockset needed

(8 Configure AUTOSAR Interface: rtwdemo_autosar_counter = N T Y C=JESs X
v e :
|
g ?E‘“MW wl Use the Simulink-to-AUTOSAR Mapping Explorer to configure the
ey "“"'m'”:‘ T mapping of Simulink models to AUTOSAR software components.
3 Outports
Jx Entry Pont Functons ponent... I

C Code and
ARXML

Tips

To canfigure the mapping of the Smil | Ganerate XML file for schema version _

Maximum SHORT-NAME length: 32 3
| | Use AUTOSAR compiler abstraction
|| Support root-level matrix I/O using

Code-generation
----- through Mapping
MATLAB EXPO 2017
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AUTOSAR Schema Versions

Seamless support for AUTOSAR
Releases

= |mport detects AUTOSAR 2.x — 4.x release
from ARXML file

= User selects AUTOSAR release from

configuration set options for code generation
and ARXML export

MATLAB EXPO 2017

4\ MathWorks

Generate XML file for schema version (4.2

2.1

Maximum SHORT-NAME length: 32 |5,

[ | Use AUTOSAR compiler abstraction 3.1

3.2

["| Support root-level matrix I/O using 4.0

R2015b, R2016a/b, R2017a
R2014b, R2015a
R2012a/b, R2013a/b, R2014a

R2011b

R2010a/b, R2011a
R2009a/b
R2008a/b

4.1

2.1,3.0,3.1,3.2 (Rev 3.2.2), 4.0, 4.1, 4.2 (Rev 4.2.1, 4.2.2)
2.1,3.0,3.1,3.2, 4.0, 4.1 (Rev 4.1.1)
2.1,3.0,3.1, 3.2, 4.0 (Rev 4.0.2)

2.0,2.1,3.0,3.1,3.2
2.0,2.1,3.0,31
2.0,2.1,3.0

20,21
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Agenda

= Introduction to AUTOSAR

—__Simulink approach to AUTOSAR

- Overview of Modeling SWCs & Modeling Styles
- AUTOSAR Design Workflows

- Bottom Up, Top Down & Round Trip
« Advanced Topics —Top 5

- Startup, Reset, and Shutdown Modeling

- Basic Software (BSW) Access

- J-MAAB Type B Architecture

- Mode Management (ModeSenderPorts, ModeSwitchPoints, ...)

Variability inside a Software Component

1 Gettlng Started Resources
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’ Modeling AUTOSAR Communication

- Ports in a AUTOSAR software component allow for
communication

= Categories of ports based on direction
— Require port
— Provide port

= Each port can have either of the following Interfaces

MATLAB EXPO 2017

4\ MathWorks

+ B4 AUTOSAR

| AtomicComponents
« U rtwdemo_autosar_counter
& ReceiverPorts
« SenderPorts
i/ SenderReceiverPorts
& ModeReceiverPorts
&l ClientPorts
@ ServerPorts
& NvReceiverPorts
@ NvSenderPorts
i NvSenderReceiverPorts
& ParameterReceiverPorts
® TriggerReceiverPorts
2 Runnables
IRV
& Parameters

« @ §5-R [nterfaces
> =a Input

== M-S Interfaces

w C-S Interfaces

s« NV Interfaces
@ Parameter Interfaces

% Trigger Interfaces

= CompuMethods
@ XML Options



| Supported Events for a Runnable

Each Runnable should have at least one event attached

Runnable 2

Runnable 1

MATLAB EXPO 2017

Runnable N

Events

Add Event

Delete Event

ST

DataReceivedEvent
ModeSwitchEvent
OperationInvokedEvent

InitEvent

DataReceiveErrorEvent
ExternalTriggerOccurredEvent

> | EY

rent_Step

Event Name

4\ MathWorks:
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Agenda

= Introduction to AUTOSAR
- Simulink approach to AUTOSAR
- Overview of Modeling SWCs & Modeling Styles

l- AUTOSAR Design Workflows
—__Bottom Up, Top Down & Round Trip
« Advanced Topics —Top 5
- Startup, Reset, and Shutdown Modeling
- Basic Software (BSW) Access

- J-MAAB Type B Architecture

- Mode Management (ModeSenderPorts, ModeSwitchPoints, ..

Variability inside a Software Component
1 Gettlng Started Resources

MATLAB EXPO 2017

)

4\ MathWorks:

19



Bottom-Up Workflow (Starting from Simulink)

AUTOSAR Authoring Tool

ZZZZZZZZZZZZZZZZZHF'_DwrContacts... R

. Dodrignt Gpeh | " —————{ ] Dwormignt_open R
R AnyDeor_Open [ —
................. E ar_pimmer:aP_..
| Doprsmiopet | D ———> ] Doortex open

Import

4\ MathWorks

ommuget [H———¢ | ot
................................... AnyDaor_Open
| BikciPresed | —_— SWhoTPrEssed oL
-
Tem e
A!I
r,:-»- Ly T -‘:-‘;;,-’-
yter
* . AtomicComponernts " Help
<« LASWC 1 i
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* ReceiverPorts
% SenderPorts
= SenderReceierforts
= ModeReceiverPorts
i ClientPorts
W ServerPorts
% Runnables
- lnv
= S<R Intarfaces
* M-S Interfaces
* w CS Interfaces
“ Timer_CheckTimeOut
= TimeOutFlag
“ Timer_GetTimerObj
& XML Options

"3 Simulink-AUTOSAR Mapping

1 AUTOSAR Properties

Name

i Export SWC Description/

Runnablel

Generate SWC C code

Interface
| SP_CheckTimeOut Timer_CheckTimeOut @_1_. function))
DoorRight_Open
(A vl
DoorLeft Open
. Runnablel _subsystem
AUTOSAR design
(M eta-model ) SwitchPressed

tunctiong

Runnable2 subsystem

1
Dim_Light
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Using MATLAB for automating common tasks

4\ MathWorks

%% Setup AUTOSAR Configuration programmatically
model = ‘Average VehicleSpeed Calculation';

% Modify AUTOSAR Properties

autosarProps = autosar.api.getAUTOSARProperties (model) ;

set (autosarProps, 'Input', 'IsService', true);

set (autosarProps, 'XmlOptions', 'ArxmlFilePackaging','SingleFile');

% Modify Simulink Mapping to AUTOSAR

slMap = autosar.api.getSimulinkMapping (model) ;

maplnport (slMap, 'Input' , 'Input', 'Input' , 'ExplicitReceive');
mapOutport (s1lMap, 'Output' , 'Output', 'Output' , 'ExplicitSend'");

MATLAB EXPO 2017

21
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Top-Down Workflow (Starting from SWC Description)

AUTOSAR Authoring Tool
o Eeee]
- Bodriigrd Open | > ————> 1 Doorfign_Open ST
_________________ —_—

................. B apimmersap_. |

SwichiPressed

Export Merge
SWC Description SWC Description

Import
SWC Description

= ,

Export SWC Description/
Generate SWC C code

Tunction() function))
C— O
G . .
_— Peractic Model Based """ Runnabie?
v enc .
Desrifiopen o Design O— i )
Runnablel_subsystem DoorLeft Open
Dim _Light é Runnablel_subsystem
katﬁu‘ Dim_Light
Runnable2_subsystem SwitchPressed
Runnable2 subsystem

MATLAB EXPO 2017
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|
Top Down Workflow

AUTOSAR Authoring Tool

ARXML Flles

Import as new Simulink model

r . —
| * riwderny_sricur coertes *

rrp——
TP \

f == e OR
=)

L ‘

MATLAB EXPO 2017

4\ MathWorks

Top Down Workflow

Starts with Authoring Tool, then user
exports ARXML files from Authoring tool.

User can then either import the ARXML
files into a new Simulink Skeleton model
or Update an existing Simulink Model.

Update existing Simulink model

| % mvters

| 4% b Vwe Sapey Dagwe Sreeiews dewn Gooe e ey

|

%8 _e0-E- 4 i
S
NG v -
[ " -— ESp— T —

l S ¥ 1] w
=] |
ry mf |

e LE LI B
T J
248
A I ¥
. (@D Ow) 8.5
‘ . il Ol
L2 ) mest e kbt
| X |
Vb (Jenerntes AITOAAR COEQANT] Cooe 1 VoRmam (orpe N )
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Updating Existing Models from ARXML

5 . T ———
° rtwdemo_autosar_multirunnables.amml <--> rtiwdemo_autosar_multirul les_v.

V1.arxml

- Text Compare - Beyond Co

Session File Edit Search View Tools Help

4\ MathWorks

Updated to V2.arxmi

b=

MNew version available..,

@ osesons + x[F=Ex 8% 2T 48 9L 0ES

ChBackup\General_Work_P5Ps\Documents\MAC US 2014\ twdemo_autosar_multirunnables.arml -
4/17/2014 8:32:44 AM 53 507 bytes

-

«<default> = UTF-8 = PC

Ch\BackuphGeneral_Work_P5Ps\Documents\MAC US 2014\rtwdemo_autosar_multirunnables_v2.anoml -

=~

5/5/2014 1:31:26 PM 54,563 bytes <default> = UTF-8 = PC

<START-ON-EVENT-REF DEST="RUNNABLE-ENTITY">/pkg/swc/ASWC/IB/R »

<START-ON-EVENT-REF DEST="RUNNABLE-ENTITY":»/pkg/swc/ASWC/IB/F «

<PERIOD>18</PERIOD> <PERIOD>1@</PERIOD>
- </TIMING-EVENT>
= 7 e <TIMING-EVENT UUID="cB39mmmjk3883-1aal-5915-9e56-b6la2l22761e™> |
= <SHORT-NAME »Event_NewRunnable</SHORT-NAME>
<START-ON-EVENT-REF DEST="RUNNABLE-ENTITY":»/pkg/swc/ASWC/IB/N
<PERIOD>1</PERIOD> I
4 </TIMING-EVENT>
< /EVENTS> </EVENTS>
<HANDLE-TERMINATION-AND-RESTART>NO-SUPPORT</HANDLE -TERMINATION-AND-RE <HANDLE-TERMINATION-AND-RESTART>NQ-SUPPORT</HANDLE -TERMINATION - AND-RE
= <IMPLICIT-INTER-RUNMNABLE-VARIABLES> <IMPLICIT-INTER-RUNNABLE-WVARTABLES>
<MARIABLE-DATA-PROTOTYPE UUID="89a2ac5@-ela@-5ffb-813a-fas8c33ade <VARIABLE-DATA-PROTOTYPE UUID="89a2ac5@-ela@-5ffb-813a-fa88c33ade
<SHORT -NAME > IRV1</SHORT -NAME > <SHORT-NAME >IRV1</SHORT -NAME >
<SW-DATA-DEF-PROPS> <SW-DATA-DEF-PROPS>
T FILTERED LINES T FILTERED LINES
<RUNNABLE-ENTITY UUID="c6f81lbbf-d65d-514b-2b2e-af42bsss5fb22"> <RUNNABLE-ENTITY UUID="c6f81lbbf-d65d-514b-2b2e-af42bes5fb22">
<SHORT -NAME>Runnable_Init</SHORT-MNAME: <SHORT-NAME»Runnable_Init</SHORT-NAME> =
<MINIMUM-START-INTERVAL>8</MINIMUM-START-INTERVAL> <MINIMUM-START-INTERVAL>8</MINIMUM-START-INTERVAL >
<CAN-BE-INVOKED-CONCURRENTLY >false</CAN-BE-INVOKED-CONCURRENT|E <CAN-BE-INVOKED-CONCURRENTLY>Talse</CAN-BE-INVOKED-CONCURRENT
<S¥YMBOL>Runnable_Init</SYMBOL> <SYMBOL>Runnable_Init</SYMBOL:>
- </RUNNABLE-ENTITY>
= //// L] <RUNNABLE-ENTITY UUID="c78xurkx-d65d-514b-2b2e-asdfsdfw3341™>
<SHORT-NAME >NewRunnable</SHORT -NAME >
<MINIMUM-START-INTERVAL>8</MINIMUM-START-INTERVAL> 1
<CAN-BE-INVOKED-CONCURRENTLY>false</CAN-BE- INVOKED-CONCURRENT
<SYMBOL>NewRunnable</SYMBOL> i
% </RUNNABLE-ENTITY>
<RUNNABLE-ENTITY UUID="2778fbc5-aesf-5all-68a2-adb3caedbes"> <RUNNABLE-ENTITY UUID="277@fbc5-aesf-5all-68a2-adb3caiedbee"> ||
<SHORT-NAME>Runnablel</SHORT -NAME > <SHORT-NAME>Runnablel</SHORT-NAME > LW
<MINIMUM-START-INTERVAL>8</MINIMUM-START-INTERVAL> <MINIMUM-START-INTERVAL>8</MINIMUM-START-INTERVAL > i i
<CAN-BE-INVOKED-CONCURRENTLY>false<,/CAN-BE-INVOKED-CONCURRENT <CAN-BE-INVOKED-CONCURRENTLY>Talse</CAN-BE-INVOKED-CONCURREN] P
<DATA-READ-ACCESSS: <DATA-READ-ACCESSS> o i
<WARIABLE-ACCESS UUID="98cled63-alal-5942-278a-e483fe25ba — <VARIABLE-ACCESS UUID="9@cl6d63-alal-5942-278a-e483Te25h:
461 FILTERED LINES <2 461 FILTERED LIMES ¥
120:1 Default text 1 | m b 120:1 Default text 1 m L
= e </ TIMING-EVENT »H |
I </ TIMING-EVENT X i
4 |
# 2 difference section(s) Same Insert Load time: 0.09 seconds ||
- N — -




| N
Update Existing Models from ARXML

W o0 -] & A W= L R

= =
= o

fcleanup
bdclose ("all');

clear;

open system('ASWC'); |% Model needs to be open in order to perform update Model Command

FInport ARXMIL Files

importerCbj = arxml.importer('rtwdemo autozar multirunnables vZ2.arzml')

iUpdate existing model
inporterObij .. updateModel ("ASWC')

4\ MathWorks

| Added ®_
Runnabled
tunction)
G— (D)
RPort DEZ PPort DES
EO— —(5)
RPort DE4 PPort DEG

Runnablel
Coloto .
(€D, — (1)
RPort DE1 PPort DE1
RPort DE2 na

Runnablel subsystem

MATLAB EXPO 2017

AUTOSAR Update Report for ASWC

Software componen

Ingnal model saved as ASWC

R DK SWCASYC
_Dadhup

This report detads the updates applied 1o Simulink model ASWE based on diferences between he imported anmil and e exusting AUTDSAR configuration
contained in the model. A backup of the original model has been saved to ASWC_backup (gompace models) The report also recommends manuat model
changes

Simulink

Automatic Model Changes

Automatic Workspace Changes
Required Manual Model Changes
Optional Manual Workspace Changes

AUTOSAR

Automatic AUTOSAR Element Changes
Added ConstaniSpecification prg/oVGroundDafaultinitvalue_Sengle
Added FloatngPoint Jpkp/atSingle
Updated Type refarence of InvData jpkp/swoASWCABIR VA from /pkpiavDoudle 10 pkg/atSingle

m
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Round-Trip Workflow

AUTOSAR Authoring Tool

Clliliiiiiiii B e eertontacs..

. Dodrmigrt dpsn | T3 ] Doarrignt opn

AnyDoor_Cpen [

B apbimmerap_. [0

..... omnuige [G——— | dinuizd

AnyDeor_Cpen

SwichiPressed

Export
SWC Description

Merge
SWC Description

(@& )—]
Runnablel

Merge
SWC Description

Export SWC Description/
Generate SWC C code

Runnable2

irvl tunctiong

Dim_Light

function()
DoorRight_Open
CO—
DoorLeft Open
Runnablel subsystem
5>
SwitchPressed

MATLAB EXPO 2017

Runnable2 subsystem

4\ MathWorks
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ARXML Import using Vector DaVinci

AUTOSAR Authoring Tool

co s B APboerontasts. |1
VECTOR DS |[=veons R
R EEEE R e b ] AP Dimmerap_ |
| piniae | S5 ] oo R
@ DaVind Developer | - - e, P DD A
Export Merge
SWC Description SWC Description
_____________________________________ ;}cﬁ‘;'_______________________ - - - - - TS - - - - - - TTTTTTTTTTTT

M Export SWC Description/
Ve i - G te SWC C code
SWC Description ....%Z..TI enera

function()

O,

ight Open Runnable2

@_, vl tunctiong
DoorLeft Open

Runnablel subsystem
Dim_Light

D

SwitchPressed

Runnable2 subsystem

MATLAB EXPO 2017
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Verification with Software- and Processor-In-The-Loop (PIL)

= Support for SIL/PIL with AUTOSAR target

= Profile code and measure execution time on target

= Develop a custom PIL target for AUTOSAR using the toolchain

build approach

&) Configuration Parameters: rtwdemo_autosar_counter/Configuration (Active)

Select:

Solver

Data Import/Export
- Optimization
> Diagnostics

Hardware Implementation

Model Referencing
> Simulation Target
4 Code Generation
Report
Comments
Symbols
Custom Code
Debug

1 ace
Verification

Templates
Code Placement
Data Type Replacement

=

Code profiling for SIL or PIL
[¥] Measure task execution time

[¥] Measure function execution times

Workspace variable: executionProfile

Code coverage for SIL or PIL

Save options:

All measurement and analysis data.

Summary data onl B -

All measurement and analysis data

Code coverage tool: [BullseyeCoverage

7 |

Configure Coverage...

SIL or PIL verification block

Create block: [P]].

[”] Enable portable word sizes

[¥] Enable source-level debugging for SIL

MATLAB EXPO 2017

Memory Sections
L AUTOSAR Codg Generatio...

30



MISRA C:2012 for AUTOSAR target

100% Compliance with MISRA C:2012 Mandatory and Required rules

MATLAB EXPO 2017

r

4 Meodel Advisor - misraViolatingBitWiseOps

File Edit Run Settings Highlighting Help

D’ |_-;{«'E} = Find:

MR

4 Model Advisor

> [ |53 By Product

4 [H =) By Task
> [H| [ Code Generation Efficiency
> [] I3 Data Transfer Efficiency
> |:| = Frequency Response Estimation
> [H 51 Managing Data Store Memory Blodks
» IC=1 Managing Library Links And Variants
s [ £ Migrating to Simplified Initislization mode
s £ Model Metrics
> I==1 Model Referencding

/ 4 [J] I Modeling Guidelines for MISRA C:2012

0 Chedk for unsupported block names
0 Check usage of Assignment blocks

'0 *Chedk for recursive function calls

'0 Checdk configuration parameters for MISRA C;2012
0 Chedk for blocks not recommended for MISRA C:2012
'0 ~Chedk for bitwise operations on signed integers

0 *Chedk for equality and inequality operations on floating-point values
\ @ “Chedk for switch case expressions without a default case

%

13

m

4\ MathWorks:
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Agenda

Introduction to AUTOSAR

- Simulink approach to AUTOSAR

- Overview of Modeling SWCs & Modeling Styles

AUTOSAR Design Workflows

- Bottom Up, Top Down & Round Trip

Advanced Topics — Top 5

- Startup, Reset, and Shutdown Modeling

- Basic Software (BSW) Access

- J-MAAB Type B Architecture

- Mode Management (ModeSenderPorts, ModeSwitchPoints, ...)
Variability inside a Software Component

Gettlng Started Resources

MATLAB EXPO 2017
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MATLAB EXPO 2017

Startup, Reset, and Shutdown Modeling

4\ MathWorks

33



4

AUTOSAR Startup, Reset, and Shutdown Modeling

Runnable_Initialize

New Simulink blocks for Initialize
Function and Terminate Function

= You can map each Simulink initialize, reset, or
terminate entry-point function to an
AUTOSAR runnable

= All modeling styles are supported

— Flexibility to use either Rate-Based or Export
function modeling style

= Less wiring is required
= Can perform SIL

» rtwdemo autosar swc

MATLAB EXPO 2017

4\ MathWorks:

2017

Runnable_Terminate

(V) ‘initialize @ terminate
Runnable_1s
&D; P in1 outt ———»(1 )
In1_1s Out1
In2 outz——p»(2 )
Out2
Ss1

|Runnable_2s

1
Integrator 1'

Db_buf
1

[l ModeSenderPorts
ClientPorts

[e] ServerPorts

Bl NvReceiverPorts

4 NvSenderPorts

[#] NvSenderReceiverPorts
[B] ParameterReceiverPorts
D TriggerReceiverPorts

= Runa&bles pan=

& Runnable_Init

Runnable_Initialize false

KTs
(2 ) » — P ?
| z-1
n2_2s i |
Integrator
: RateTransition
Filter Contents (
4 H AUTOSAR & e
4 ] AtomicComponents ® Help
« [ Aswc
> ReceiverPorts N g bol BelivokadC "
4 SenderPorts ‘ ame symbol canBelnvokedConcurren
@ SenderReceiverPorts L:J Runnable_1s Runnable_1s false
[ ModeReceiverPorts 3 Runnable_2s Runnable_2s false

2 Runnable_Term Runnable_Terminate false

m
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Basic Software (BSW) Access

4\ MathWorks
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AUTOSAR Basic Software (BSW) block library e

&S Simulink Library Browser

<F saturation R yByrEmy v @

Embedded Coder Support Package for AUTOSAR/Basic Software

Simulate BSW including Diaghostic = Eoedied Cosr SupportPakage or ATIOSAR =
Event Manager (DEM) and NVRAM O e S e )|

NVRAM Manager (NvM)

Dem NvM

Manager (NvM)

Diagnostic Event Manager (Dem) NVRAM Manager (NvM)

= Qut of the box solution for calls to AUTOSAR BSW

services !
_ Drag and drop DEM/NVM bIOCkS for BaS|C ERR = DiagnosticMonitor_SetEventStatus(EventStatus)
SOﬂware SImU|at|On ) EventStatus DammmMmi?:ieéeﬁvmtSmms() ERR»
— Everything is preconfigured ERR = DiagnosticMonitor_SetEventStatus(EventStatus)

DiagnosticMonitorCaller

!

) DataindsxPy [DataindexPtr, ERR] = NvMService GetDatalndex()
cailer

NvMService _GetDatalndex()
ERR

NvMServiceCaller [DatalindexPtr, ERR] = NvMService GetDatalndex()

» rtwdemo autosar nvm emulation

MATLAB EXPO 2017
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Power Up Power Down AUTOSAR NvM Emulation

+c-H ¢ SO-W-e G

Initialize, Reset & Terminate Blocks can be
effectively used to model Start Up and Shut
Down functionalities.

System Level Modelling of AUTOSAR
Components & Services Basic Software
blocks can be used.

MATLAB EXPO 2017

10ms
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2017

AUTOSAR J-MAAB Type B Modeling

R2016b adds support for IMAAB type beta
modelling in AUTOSAR models

= This model shows the implementation
leveraging periodic and asynchronous rates
(sample times).

= Asynchronous function-call runnable at the
top level of the model interacts with a periodic
rate-based runnable.

= Model type B (B) — Places function layers
above scheduling layers.

» rtwdemo autosar swc fcncalls

MATLAB EXPO 2017

This model shows 1he mmplementation of sn AUTOSAR atomic software component (ASWC)
lavaraging penodic and asynchronous rates (sample tmes) Additonally, the Intialize Function block s used 1o
mitiakze the component

Runnable Trigger

= Runa&bles pan=

D o =
Function Trigger - J; -
urretion Tigges o o)
~int Outt
O
581
L sibie 1
— - » -
D e \

— e sy o
— = r;' 1

582

Filter Contents (
4 B AUTOSAR & e
4 ] AtomicComponents ® Help
« [ ASWC

> ReceiverPorts 7
4 SenderPorts | Name symbol canBelnvokedConcurrent]
@ SenderReceiverPorts L:J Runnable_1s Runnable_1s false
= ModeReceiverPorts 2l Runnable_2s Runnable_2s false

[ ModeSenderPorts (3 Runnable_Init  Runnable_Initialize false
ClientPorts

[e] ServerPorts

Bl NvReceiverPorts

[ NvSenderPorts |
[#] NvSenderReceiverPorts

[B] ParameterReceiverPorts

P TriggerReceiverPorts

2 Runnable_Term Runnable_Terminate false

m




Mode Management (ModeSenderPorts, ModeSwitchPoints, ...)
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AUTOSAR ModeSenderPorts and ModeSwitchPoints

4\ MathWorks

2017

p
Configure AUTOSAR Interface: rtwdemo_autosar_swc_fcncalls

v e
Modeling of AUTOSAR Mode-Switch (M-S) e Filter Contents
commun | Cat|0 N (] ReceiverPorts i @ Help
[« SenderPorts o [ea)
[l SenderReceiverPorts i %
[ ModeReceiverPorts e JEs(ace
E ModeSenderPorts (= MSPort MSInterface
= Ability to model application mode manager —
. . rVErrores
components, including AUTOSAR mode SRR z
sender ports. )
= Mode sender ports output a mode switch to
connected mode user components.
& s () D)
P engatate
( 2 } tD Enf.)1.'11("«‘{00‘-a
“ wde_requent
mode request

MATLAB EXPO 2017
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Variants in AUTOSAR component modeling

Create variants for Ports and Runnables

= |mport Variation Points on Ports and
Runnables into Simulink

= Model using Variant Source and Variant Sink
blocks

= Validate variant conditions on blocks match
designed behavior from imported ARXML
files

MATLAB EXPO 2017

D—@—

..

y = myslfunciv)

2017

<RUNNABLE-ENTITY>
<SHORT-NAME>Runnable_Step</SHORT-NAME>

<VARIATION-POINT>
<SHORT-LABEL>RunnableStepVP</SHORT-LABEL>
<SW-SYSCOND BINDING-TIME="PRE-COMPILE-TIME">

<SYSC-REF DEST="SW-SYSTEMCONST">
/miniineVariant_pkg/minlineVariant_dt/SystemConstants/A</SYSC-REF>==4

</SW-SYSCOND>

</VARIATION-POINT>

</RUNNABLE-ENTITY>

4\ MathWorks

43



Agenda

= Introduction to AUTOSAR
- Simulink approach to AUTOSAR
- Overview of Modeling SWCs & Modeling Styles
« AUTOSAR Design Workflows
- Bottom Up, Top Down & Round Trip
« Advanced Topics —Top 5
- Startup, Reset, and Shutdown Modeling
- Basic Software (BSW) Access
- J-MAAB Type B Architecture
- Mode Management (ModeSenderPorts, ModeSwitchPoints, ...)

- _Variability inside a Software Component
| = Getting Started Resources

MATLAB EXPO 2017

4\ MathWorks:
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4MathWorksx Products Solutions Academia Support Community Events

Hordwqre Support Search Hardware Support Hardware Support ~ Q

Overview  Search Hardware Support  Request Hardware Support & Tral software &, Contact sales

AUTOSAR Support from Embedded Coder

Author and develop AUTOSAR software components for automotfive systems Bilore installing the Support package, Confiim o Have

the correct setup. View system requirements and
installation options.

§ Get Support Package

AUTOSAR (AUTomotive Open System ARchitecture) is o e oo, S = = _

an open and standardized automotive software et O ol
architecture jointly developed by automobile E— File: stwdemo cousler componentacuml ) .
manufacturers, suppliers, and tool developers. e 7 stmes i Getting Started Resources
Code Imerace Seoart Ruty ganeraced XML Cogpanenmt Descripzion for
Embedded Coder® Support Package for AUTOSAR Teaceabitiy Aspon | i R Expand all
Standard lets engineers model and simulate AUTOSAR m o P s oot et 7 £ A e 18
software components, generate AUTOSAR production s -3 .
code, and verify AUTOSAR generated code using T"‘;’::'::‘ - v Videos
software- and processor-in-the-loop simulations. The
support package also enables import and export of AUTOSAR Support from Simulink and Embedded Model-Based Software Development: An OEM's
AUTOSAR Software Component descriptions that Coder Perspective (24:55)

AUTOSAR Code Generation for Multiple Runnable
Entities (2:46)

Automatic Code Generation of AUTOSAR Software
Components for Mass Production Application of Engine
Plctform cnd Re|ease Supporf Management Systems: Process and Benefits (26:03)

From Simulink to AUTOSAR Production Code (5:16)
AUTOSAR Client-Server SIL Simulation (5:38)
Simulation of AUTOSAR Software Components (6:01)
View new features in the release notes. Model AUTOSAR Variants in Simulink (4:53)

Model AUTOSAR ECU Power-Up and Power-Down
Behavior in Simulink (7:20)

support top-down, bottom-up, and round-trip workflows
involving third-party AUTOSAR authoring tools such as DaVinci Developer.

See the hardware support package system requirements table for current and prior version, release, and platform
availability.

MATLAB EXPO 2017 http://www.mathworks.com/hardware-support/autosar.html
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‘MathWOI'kS"‘ Products Solutions Academia Support Community Events

4\ MathWorks

Contact Us How To Buy Durvesh «

F||e Exchange Search File Exchange File Exchange ~+ Q

MATLAB Central +  Files Authors Tags Comments My File Exchange  Submit  About

_"—_i | Embedded Coder Support Package for AUTOSAR Standard ialaiaieiiem:.

& Trial software

107 Downloads @
Updated 20 Jan 2017

k‘--j :__] version 1.9 (15.1 KB) by MathWorks Embedded Coder Team
: Al Fd T I Develop AUTOSAR software components for automotive systems.
Overview

Embedded Coder® Support Package for AUTOSAR Standard provides additional support to Embedded Coder that includes
modeling AUTOSAR elements and generating arxml and AUTOSAR-compatible C code from a Simulink® model. Verify
AUTOSAR generated code using software- and processor-in-the-loop simulations.

This support package is functional for R2014b and beyond.

Requires
Simulink Coder
Embedded Coder
Simulink
MATLAB Coder
MATLAB

MATLAB EXPO 2017
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| 4\ MathWorks:

AUTOSAR Training Module

ContactUs HowToBuy Login

‘1\/131:1'1\/\[01'1(5"t Products Solutions Academia Support Community Events Company

MATLAB and Simulink Training

Overview Course Offerings Course Schedule  Online Training  Training At Your Facility  Certification More « K3 Contact Training

< ‘CoHmERre Code Generation for AUTOSAR Software Components

Prerequisites

This one-day course discusses AUTOSAR-compliant modeling and code generation using the Embedded Coder Support Package for AUTOSAR
Standard. Workflows for top-down and bottom-up software development approaches are discussed in the context of Model-Based Design. This
course is intended for automotive industry software developers and systems engineers who use Embedded Coder for automatic C/C++ code
generation. Topics include:

Simulink® for System and Algorithm Modeling
{or Simulink for Automotive System Design or
Simulink for Aerospace System Design) and
Embedded Coder" for Production Code
Generation. Knowledge of C programming
language and the AUTOSAR standard.

* Generating Simulink models from existing ARXML system descriptions
+ Configuring Simulink models for AUTOSAR compliant code generation
See detailed course outline. + Configuring AUTOSAR communication elements in a Simulink model

+  Modeling AUTOSAR events in Simulink

* Creating calibration parameters

MATLAB EXPO 2017
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‘MathWOrkS@J Products Solutions Academia Support Community Events Company

MATLAB and Simulink Consulting Services Search MathWorks.com

Overview = Why Choose MathWorks Consulting  Getting Started = Proven Solutions  Customer Success Stories  Meet Our Team
Questions® @
» Contact Consulting

MathWorks Consulting Services
Meet Our Team

Get up and running fast. MathWorks Consulting Services - industry
experience and MATLAB and Simulink expertise.

Kirsty van Ryneveld is a consultant "] !
engineer who focuses on data analysis,
software development, and application

(® Watch video < " 4 deployment.

Why Choose MathWorks Proven Solutions "MathWorks Consultants were well-
T qualified, professional, and fast. They
Consulfi nge MathWorks Consulting Services delivers reliable and understood not only the technical issues but
_ ) _ _ effective solutions to solve your engineering ; o g s ;
Werking i MathWorks Consulfing gives you tire challenges. Explore how MathWorks consultants work aliheipusinessigoals; wiichix sssenia
advantage of their years of project work, industry with you on' a strategic level, understanding your when working on a core business system. We
2 = 2 2 i e 2 A i 2o T R l) | ot PP ) Tt [ oGl W Yok 1 A V.Y St

backarounds. and deep MATLAB and Simulink know-

MATLAB EXPO 2017
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And one last thing ...
AUTOSAR - Antagonizing the ,,German Coast Guard“ Effect

MATLAB EXPO 2017

Source: https://youtu.be/zkalf0odHs8 German Coast Guard Commercial ‘We are Sinking' [HD]
49



https://youtu.be/zkalf0odHs8

4\ MathWorks:

Accelerating the pace of engineering and science

Speaker Detalls Contact MathWorks India
Email: Durvesh.Kulkarni@mathworks.in Products/Training Enquiry Booth
LinkedIn: https://www.linkedin.com/in/durvesh- Call: 080-6632-6000

kulkarni-17402527/

Email: info@mathworks.in

Your feedback is valued.
Please complete the feedback form provided to you.
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