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Agenda

= AUTOSAR Blockset Introduction
— Adaptive Platform
— Classic Platform

- AUTOSAR ASW Development
— AUTOSAR ASW architecture design
— Testing in AUTOSAR Composition Editor

= System Composer with AUTOSAR Blockset
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. 12019¢
Introduction to AUTOSAR Blockset
= Model and simulate AUTOSAR software in Simulink #ereeenetee
— Model AUTOSAR Classic and Adaptive software =T | —,—
— Simulate AUTOSAR compositions and ECUs | s R
— Import and export AUTOSAR descriptions (ARXML files) S
— Create AUTOSAR software architecture <
= Supports C/C++ production code generation and e
AUTOSAR ARXML export (with Embedded Coder) —
— Blocks for AUTOSAR library routines AR
— Qualified for 1ISO 26262 standard (with IEC Cert Kit). O S
https://kr.mathworks.com/videos/what-is-autosar-
blockset--1550158089115.html
MathWorks
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AUTOSAR Blockset Library

=  Blocks to model and simulate Basic
Software and AUTOSAR library routines

— Blocks for both Classic and Adaptive
Platforms

— Out-of-the-box AUTOSAR Basic Software
emulation blocks

— Generate code that calls into Basic Software

services using Basic Software caller blocks

— Reliably generate IFX and IFL AUTOSAR

library routines during code generation

MathWorks
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~ Adaptive Platform
Signal Routing

v Classic Platform
~ Basic Software
Diagnostic Event Manager (Dem)
NVRAM Manager (NvM)
~ Library Routines
Interpolation

Signal Routing
Communications Toolbox
Communications Toolbox HDL Support

Computer Vision Toolbox
Cantral Swstem Toanlhow

‘53 Simulink Library Browser - O X
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AUTOSAR Component Quick Start 20176

=  Motivation
— Make users more comfortable with the bottom-up workflow

— AUTOSAR wizard is infrequently used by customers
— Use same layout as Embedded Coder Quick Start

Set Component

.
= Design
What to consider
— Ste - b _Ste WO rk'ﬂ OW Configure AUTOSAR software component properties AUTOSAR Component Quick Start maps a Simulink model to an
p y p Component details: AUTOSAR software component Fo specify
AUTOSAR short name, package pal t type, or
- e| je paths can ona
— Help panel on the right of the Ul Map model to AUTOSAR sofware component
Component name: autosar_multirn_bottomup the run-time environment
—_ Ad d iti O n al CO nfi g u rati O n O pti O n S Component package: /Company/Powertrain/Components About the selected option
Componet type: Application Y, Creates application software component
1 Application
- SpeCIfy Com ponent type ComplexDeviceDriver
H EcuAbstraction
= Import properties o
S Adaptive AUTOSAR
Help Next

MathWorks
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AUTOSAR Software Architecture Modeling 2017

AUTOSAR Composition Editor
- Create architecture models

Model Browser *= # X  ThrottlePositionControlComposition Property Inspector

v ThrottlePositionContrelCol ® <« |Thn:ltt\EPusitiUnCUmrDICDmuus\licn 4 hd Component. Actuator
Actuator

Properties  Info

~ [ sensors Pr—
= Create an AUTOSAR architecture model =
in a canvas for developing AUTOSAR =E —

composition and component models for the
Classic Platform.
= |n the architecture model:

— Add and connect AUTOSAR compositions .
and components. ( | &

— Link components to requirements
(requires Simulink Requirements ™).

— Define component behavior by creating or
linking Simulink models.

Actuator o

B RSEOEER
£
g
i
]

O @

System Composer : - + AUTOSAR Blockset
Design and analyze systeman}i software aichi chures Design and Simulate AUTOSAR Software
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AUTOSAR Today

Non- AUTOSAR Classic AUTOSAR (C Code) Adaptive AUTOSAR (C++ Code)
Software Application Software Adaptive Application Software

Basic Software * Services

Hardware Hardware High Performance Hardware
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Support for AUTOSAR Adaptive Platform
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i AUTOSAR Run-time for Adaptive (ARA !

Service Service

Adaptive AUTOSAR Services
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AUTOMOTIUE CONFERENCE 2018 9



4\ MathWorks

R2019a

AUTOSAR

Adaptive Platform

Generate Production AUTOSAR Adaptive C++ Code

File Edit View Display Diagram Simulation Analysis Code Tools Help
B-=-H Ee-B-ed®b = {5 ] lom 7| @ -|&-
@ -
- Sensor Fusion
o 2 Target selection
; Vision " ‘ Multi — gonfirmed ;
- out [—|Detections  Object "y 1 System target file: |autosar_adaptive.tic
o R%.—> n2 Tracks x
el Relative_Distance
B Language: C++
@ —@—P cur\/alumr dL‘dc vk C3)
Curvature indLeadLar Velocity R .
Description: AUTOSAR Adaptive

= Selector sitionSelector  miaTrack —D-—D.
L5} " mioTrack
» Tim|

Out-of-box AUTOSAR support
1. Configure Model

~ B AUTOSAR Fiter Contents v’ Target: autosar_adaptive.tlc
: - @ |@ . . -
v [0 AdaptiveApplications main.c <model>.c ‘/
v [ Tracking_and_Sensor_Fusion pp pp AUTOSAR D|Ct|0nary
] RequiredPorts R
8 ProvidedPorts Name SwCalibrationAccess * hpp i cpp 2 Generate C++ Code
v @ Service Interfaces & Curvature ReadOnly ° °
« w3 RadarInterface /|8 Prediction_Time ReadOnly
(& Methods & Radar ReadOnly * . arxml
& Events g Vision ReadOnly

Fields
Namespaces
» =@ Servicelnterface2
@ XML Options
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Demo: Model Adaptive Software Components
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Agenda

= AUTOSAR Blockset Introduction
— Adaptive Platform
— Classic Platform

- AUTOSAR ASW Development
— AUTOSAR ASW architecture design
— Testing in AUTOSAR Composition Editor

= System Composer with AUTOSAR Blockset

MathWorks
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AUTOSAR Blockset and Embedded Coder for Classic Platform

Software Architecture Definition

= [foenensa —— = [foenensa

BSW Conflgura'_tlon < Diagnostics Event Manager
& RTE Generation T Complex

i ECU Abstraction Layer Device
i Drivers

Microcontroller Abstraction Layer

ECU Hardware
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Supported AUTOSAR Design Workflows
Top-down

Integrate/Update

Sw-C
Description

L =§

yvsoLny

Bottom-up
workflow

MathWorks
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R2012b
through

R2017b

Remind S/W Component Workflows

UTOSAR - o
Integrate/Update ! SAR:-. |- Export

ﬁ .a.ﬁt!?gri{?g:!gé' ﬁ

sSW-C
Description

SW-C
escription

o

ARXML ARXML

e x
z » . .
urce ubVal
! ci
= 1) initialize (ErrorData] = readData() e Rt
y = ’ = Element Subval
- Curval
Configure
Components
omj

Export software | ! Import/ update external
component description B 1T - T software component

(arxml) and integrate R N = s R description (arxml)
C/C++ code | -

OBFBR EB|e

Code Msange - AUTOSAR ox

e Sanoratan | Inpots _Outports _ Ents-PointFuctions _ Data Trensters_ Functon Callers _Lookup Tabes_|

Cote goreraton. | | 1 1€
configuration " Source DataAccesstode Port Element
= SubVal ImplicitReceive RPort SubVal
XML aptions o Override ImplicitReceive RPort Override

MathWorks
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AUTOSAR Software Architecture
sSuccess so far

(ErTr—

UTOSAR =7
Integrate/Update AUTOSAR:. . - Export

ﬁ £ .a.ﬁt!?griygfgﬁ_' ﬁ

SW-C
escription

sSW-C
escription

o
=]

ARXML

£l
e
- @

u o

fe

+

=

=]

o

-

Export software
component description
(arxml) and integrate
C/C++ code

ARXML

—

Import external software
composition/ component
description (arxml)

MathWorks
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AUTOSAR Software Architecture
Success so far?

AUTOSAR--

i Export
Integrate/Update authorlng tobl p
i = | IntAnratinn tAct 11IcinA AAMNAcitiAN | - =
ARXML - Does not look like an AUTOSAR ARXML

architecture model
— Too much noise
Export software N MISSIng releyant nformption L. nport external software
component descripti * No purpos_e_:-b_uzllt AUTQSARCOI‘npOSI’[IOI’I mposition/ component
(arxml) and integrai editor in Simu|ink description (arxml)
clerrcode . Can't export Composition to ARXML
« Workflow requwes using dlfferent tools

MC‘IfhWOI’kS | LICDIUII Ur ovuvrvvarc \JUIII'JUl ICrIo |
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Now, You can start from AUTOSAR architecture design!

Integrate/Update AUTOSAR - -

ﬁ _‘_éu't-hgxing.‘tool_
SW-C
Description
s
%é Round trip
workflow/

ARXML ARXML

Simulink
Export = I
T

AUTOSAR Composition Editor

Bottom-up CCod_'é'. I L — “""'"""""'": ‘ = ‘ i “|
workflow e T ;\‘ e T o ey

MathWorks
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AUTOSAR Software Architecture

Today’s Focus - Make it easier

Sw-C
Description

INTEGRATE
INTO
PRODUCTION

Step 3
Integrate software
description (arxml)

and C/C++ code

C/C++ code

MathWorks
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AUTOSAR Composition Editor
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Step 1
Design of
Software Composition(s)
Top Bottom
down up
S —— Step 2
Design of
s S T it o s i Software Components &
= = AUTOSAR configuration
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Example: Automotive Throttle Body

Throttle position.controller.

' E :
p{Pedal In Pedal ADC Saioe > II]]I; ‘im H : E
Convert Pedal to ADC Rangsensor InpUt ; E
e L ——" Y » . H
Simulated Pedal Input ,¢"—— E AUTOSAR SW ; I <Value> ot
s :
4 : :
U
U
/
/
i! H ThrottlePositionController H
! |.qF.| |.qF.| ........................................................
: Plant(throttle body)
\ = = : E
\ - - : :
\ [ [ [ [m
\
\\ TRSZ ADG Throttle Positioa‘ ]
~ TPS Sensor In
\~ TPS1 ADC
B S —

Convert TPS to ADC Range

MathWorks
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Create AUTOSAR ASW Composition

# TPS_Composition - Simulink - %
SIMULATION DEBUG MODELING FORMAT APPS f ] (2]
@ Arma - 3¢ & & StopTime | 100 | @ =~ &
L u -
- . i i - N | -
Model Design Tools Software Soﬁwa!e Dlagnf:stlc Model Update orma Run  Stop | Export
Advisor ¥ N{ Environment + - Compone... Composit... Service ... Settings ¥ Model ¥ @ Fast Restart -
EVALUATE & MANAGE DESIGN COMPONENT SETUP COMPILE SIMULATE EXPORT s
tg @« o . TPS_Composition Property Inspector LI
sle [ Tps_composition ¥ ¥ || Architecture
= |
g Properties Info
NAME VALUE
v Main
Name TPS_Composition
AUTSSAR
> @TPS1_HwiO l
Sensors &b Controller O a
TPS1_HwiOB—(» TPST IO . P
J E - TPS_Percent B} TPS_Percent
> - TPS2_HWIO TPs2_HwiOB—(» TPSZFWIO| L J ThrottieCmd P » ThratlieCmd Throttie_HWIO »)—4@Throttle_HwIO Thiottle_HWIOBH>
1 ART Parcent W )—————» APP_Percent
APP_HwIOB— \T APP_HwIO e ( \‘ AL (
b APP_HWIO
«
FixedStepDiscrete

96%

MathWorks
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Create Models from AUTOSAR ASW Component

’i TPS_Composition - Simulink

SIMULATION MODELING

@ Qfm - X | 3 B & @ & omi g . g —
Model = T Design Tools Create Link to Import e Model Update ‘7’\'0”“6' - Run Stop | Export E Create Simulink Model - I:‘ ><
Advisor + ﬂ‘? Environment - Model Model from .. Settings ¥ Model ¥ ©@ Fast Restart -
EVALUATE & MANAGE DESIGN COMPONENT SETUP COMPILE SIMULATE EXPORT . . .
P E— Create a Simulink model for this software component,
§ [ s compositen > and link the component to the created model.
o
B e o
ull . Specify model name: |Controller
&
=
Cance
B
AUTCSSAR
"\r‘
-
@ > HTPS1_HwiO
(=] & Cut Ctrl+X
o Sensors &b Controller qa Copy Ctrl+C
TPS1_HwiOB—(» TPSTT 10 Paste Ctrl+V
e TPS_Percent b » TPS_Percent
> TPS2_HWIO TPS2_HwIO—{» TPSZ*=10 DEIEtE DE'I "ol S
AR arcent P » APP_Percent
APP_HwWIOI—{» APP_HwIO
‘ Create Model...
Link to Model...
Create Component Model from ARXML...
> APP_HwIO
Arrange 4
Signals & Ports 4
Requirements r
@
P Help
«

MathWorks %
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Detailed Design using Simulink

’i TPS_Composition/Controller * - Simulink

SIMULATION DEBUG MODELING FORMAT

T Open ~ i1~ . = Stop Time =
o & = = C 4 @ b = % &3
New el save Al ~ ey Log Signal Configure | 7| | Normal ) sep Run Step Stop Data Logic Bird's-Eye v
[%& TP5_Composinon - Simulink ~ & Print v Browser Signals Table Logging H@ Fast Restart Back v - Forward Inspector Analyzer Scope
E"'W”‘ — v ; ‘ FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS z
@ G- % ® & @ & o @ =& 5| @ 4 Controller
Advisor + {4 Emvironment + - Model  Model from .. Settings = Model ~ | @ Fast Restart - 2 [ Ps_composition b [Fa] controller (Controller) ¥ v
oeson couronent s coeue swuue exworr Sl =
5[« 7S compostion 3 .
§; © |[s congoston » = |
il E
]
- =
= =
[mumzzan =
b
- O
B |5 amsi o
o [ & T
|
TG TS e TPS_Percent.Value TPS_Percent_Value
| ] _ | —
S @SOSz OB TSzIO
‘ e JT P oo e
ThrCmd_Percent Value 4“ ThrottleCmd.Value
e o
APP_Percent.Value .—> APP_Percent_Value
ThrottlePositionController

FixedStepDiscrete

MathWorks
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Design and Configure for AUTOSAR SW

4 TPS_Compasition - Simulink - ] x
SIMULATION DEBUG MODELING FORMAT APPS oie) (7}
 Find ~ % Stop Time | 10.0
@ o A @ & L@ o £
Model = 7 Design Tools Software Software  Diagnostic | ¥ Model Update [Rbotcl—— Run Stop | Export
Advisor = {1 Environment = - Compone... Composit..  Service ... Settings ¥ Model ~ 5§ Fast Restart -
EVALUATE & MANAGE DESIGN COMPONENT SETUP COMPILE SIMULATE EXPORT -
5 TPS_Composition
g ® |[F]Tps_composition b -
§
|AI.I'I'.(§BAH
®)
Al | D TPST_HwIO
=
L
J
] K )
O Sensors & Controller 0 Actuator I:“
| < Controller >
TPS1_HwIOB—» TPS1" 7110
we TPS_Percent I - » TPS Percent
B> - TPS2_HwIO TPS2_HwIO— B TPSZ"TT10 3 hrofleCmd B » ThrottleCmd Throttle_HwIO » —4@Throttle_HwIO Throttle_ HWIO B>
AP arcent b » APP_Percent
APP_HWIOF— P APP_HwIO
"
> -IAPP_HWIO
7]
«

MthWOTkS Read 122% FixedStepDiscrete
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AUTOSAR Software Architecture 20196

Bottom-up Workflow

AUTOSAR Composition Editor

* ThrotdePositonControlComposition_arch * - Simulink
SIMULATION U

Step 3
peseription Integrate software R
description (arxml) SO

OBE | fRBE0 BEs oIl

and C/C++ code

Step 1

INTEGRATE Design of
INTO PRODUCTION . Software Composition(s)
= Bottom
= P
P R Step 2
C/C++ code - Design of
MathWorks T [ e e e e Software Components &
AUTOMOTIVE CONFERENCE 2019 ] AUTOSAR configuration




Launch Code Perspective for AUTOSAR Configuration

@ C onfiguration Param eters: TPS_Confroller/Configuration (Acfive)

MathWorks

4\ MathWorks

*i TPS_Controller * - Simulink
SIMULATION MODELING
@ qmm - & @ )
Model q - Model Data Model Schedule Model Insert Atomic
Advisor = 1 Eteo Editor Explorer Ediitor Settings v Subsystem Subsystem
EVALUATE & MANAGE DESIGN SETUP
g TPS_Controller
2 TPS_CDntro\Ier
R —
B
=
error
APP_Percent Value

2 B

TPS_Percent_Value

Solver
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
Code Style
Verification
Templates
Code Placement
Data Type Replacement

AUTOSAR Code Generat.

» Coverage
» HDL Code Generation

ol salaclion

System target file: |autosarfic
Language: ©

Description AUTOSAR

Browse..

Build process

[¥] Generate code only

O Package code and artifacts Zip file name: <

Toolchain settings
Automatically locate an installed toolchain
Microsoft Visual C++ 2017 v15.0 | nmake (64-bit Windows)

Toolchain:

Build configuration: |Faster Builds

» Toolchain details

Code generation objectives
Prioritized objectives: Unspecified

Check model before generating code: |Off

Set Objectives
¥ | | Check Model...

0K

H Cancel H Help Apply

Discrete PID Controller

Enter perspective Enter perspective

rtwdemo_...unnables

Interface

Code Requirements

Ready
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AUTOSAR Component Quick Start t20lva

’i TPS_Controller * - Simulink O
SIMULATION DEBUG MODELING FORMAT APPS AUTOSAR X 0 (2]
@ 0 @ Q Code for 2=, =] B openReport ~ (:
AUTOSAR QU s Lt - [P .
= sta [%a] AUTOSAR Component Quick Start - (m] X
OUTPUT _ ASSI a
§ @ i Set Component g
]
2| @ TPS, v
: E‘] b What to consider ?_
¥ la :
Configure AUTOSAR software component properties AUTOSAR Component Quick Start maps a Simulink model to an
E AUTOSAR software component. For the component, specify an
— ® Map model to AUTOSAR software component AUTOSAR short name, package path, and component type, or g
accept default values. Package paths can use an organizational
=] Component name: | TPS_Controller ‘ naming pattern, such as /Company/Powertrain/Components.
@ — = - Component type determines the APls available to the component in
th i z
O Component package: ‘ /Components ‘ G Ul oriveonaient
Component type: ( Application N v | About the selected option
() Model referenced fr¢ Application "lent model -
5 5 Creates application software component
ComplexDeviceDriver
EcuAbstraction
SensorActuator

AF ServiceProxy

ThrCmd_Percent_Value
TH

Help Next ‘

MathWorks Read 301% FixedStepAuto
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Simulink to AUTOSAR Configuration

’i TPS_Controller - Simulink

SIMULATION MODELING AUTOSAR

AUTOSAR Dictionary: EtcComposition 3 [m] X
o4 @ - —\
: 9 @ Code for == Open Report = r\: 5 [Fiterfontents
v AUTOSAR
AUTOSAR Quick C/C++ Code  Settings | Tps_Controller Generate View & Remave Highlighting Share v ] AtomicComponents
- Start Advisor - Code ~ Code - v [ Etccomposition
OUTPUT | ASSISTANCE PREPARE GENERATE CODE RESULTS SHARE [®] Receverports - @
Code Perspective Help X TPS_Controller 14 senderports Name Interface

[®] senderreceiverports
[®] APP_HWIO Value  APP_HWIO_Value

® ETPS,Cnnther [2] ModeRecaiverports
Getting Started with — [ Modesenderports [B] TPS1_HWIO_Value TPS1_HwIO_Value
AUTOSAR Blockset [3] clientports (] TPS2_HWIO_ Value TPS2_HwIO Value
[@] serverports
[B] nvReceiverports

Model Browser

L% Run AUTOSAR Quick

Start [4] nvsenderports
NvSenderReceiverPorts
[B] ParameterReceiverPorts
Configure Components TriggerReceiverPorts

[ Runnables

RV

& Parameters
> ‘o SR Interfaces

Map Ports @ M-S Interfaces
a C-S Interfaces

Sender-receiver ports & NV Interfaces
2 P+ @ Parameter Interfaces

error a Trigger Interfaces

Client-server ports AP p_pe rcent_\/a| ue > Pl D(Z) W {x CompuMethods

@ xML options
Map Internal Behavior ( 1 } P -

Runnables TPS_Percent_Value
Inter-runnable variables Discrete PID Cont

Component modeling

Configure Model-Wide Code
Generation

Code generation configuration

2 @ B

XML optiens Code Mappings - AUTOSAR SW Component o

Inports Outports Parameters Data Stores Signals/States. Data Transfers Function Callers

Filter contents

Runnable
fx Initialize Function TPS_Controller_Init

fx Step Function [Sample Time:0.25] TPS_Controller_Step

Model Data Editor Code Mappings - AUTOSAR SW Component

MathWorks - 200% FixedStepAuto
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Assemble AUTOSAR SW-C Models into a Composition

4 Project - TPC_Compeosition - O X

PROJECT PROJECT SHORTCUTS = e . ;,,—_ (7} @)

TOOLS

All| Project (6) |

LRREs

|P‘? Layout: |Tree v | @~

& Files [ Name = Classification
o Dependency Analysis m Actuator.slx v Design

% Controller.six v Design

m PedalSensor.skx v Design

@ ThrottleSensorl.skx v Design

% ThrottleSensor2.shx v Design

@ ThrottleSensorMonitor.skx v Design

Labels Y
{fﬂ] Classification %

MathWorks
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AUTOSAR Software Architecture
Import ARXML

Step 3
Déscription Integrate software
description (arxml) : : .
and C/C++ code Step 1
INTEGRATE Design of
INTO PRODUCTION ) Software Composition(s)
: |
e == Step 2
C/C++ code Design of
MathWorks el Y e — Software Components &
AUTOMOTIVE CONFERENCE 2019 = AUTOSAR configuration
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AUTOSAR Architecture from ARXML

& cut Ctrl+X

§ copy Ctrl+C

ﬂ Paste Ctrl+V
Delete Del
Create Model...
Link to Model...

© Create Component Model from ARXML.. [y
Arrange »
Signals & Ports 4
Requirements 4
Help

MathWorks
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Agenda

= AUTOSAR Blockset Introduction
— Adaptive Platform
— Classic Platform

- AUTOSAR ASW Development
— AUTOSAR ASW architecture design
— Testing in AUTOSAR Composition Editor

= System Composer with AUTOSAR Blockset

MathWorks
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Simulate with BSW Service Blocks and Schedule Editor 20196

"i TPC_System * - Simulink prerelease use

o
:
& Order Name g
W Cont mpici 0 ‘ g

E 1 . D1 implicit
= 2 B Model.D1
| 3 - ISnso1
= Simulated Pedal Input 4 |m
O 5 M =condary.D1

6 Ejl.Monilor.m

g 7 odel.Ctrl.D1
8 B Actuator.D1
oo 775 Seconsmy
T
¥ PROPERTY INSPECTOR
Partition
Name Model. TPS_Primary.D1
@ Rate 0.005
R Type Explicit periodic
— & partition
» |8
— I» | MANAGE PARTITIONS A 4

Ready "82% FixedStepAuto = :
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Generate AUTOSAR Code and Export ARXML

MathWorks

‘ MATLAB R2019b - prerelease use

Command Window

D Name »
ThrottleSensorMonitor_autosar_rtw
TPC_Composition

@ Actuator.slx

Actuator.shc

@ Controller.sx

Controller.slxc

@ PedalSensor.skx

PedalSensor.shc

]_;ﬂ ThrottleSensorl.shx

E] ThrottleSensorl.shc

Iﬂ ThrottleSensor2.shx

ThrottleSensor2.slxc

@ ThrottleSensorMonitor.shx

ThrottleSensorMonitor.shxc

E TPC_Composition.prj

@ TPC_Composition.six

@ TPC_Composition.shx.autosave
=] {Eﬁ TPC_Composition.zip

arxml

=] src

=] TPC_Composition

Actuator_autosar_rtw

Controller_autosar_rtw

PedalSensor_autosar_rtw

slprj

ThrottleSensor1_autosar_rtw
hThrottleSensorZ_autosar_rtw

ThrottleSensorMonitor_autosar_rtw
TPC_Requirements.slreqx
%] TPC_System.sh
Ri| TPC_System.shc

HEEBBBE®

Search Documentation L

-8

<

arxml (Folder)

- |

|z Editor - C:\Users\mkachmar\AppData\Local\Temp\temp6800964921687264666tmp\ TPC_Composition_composition.arxml [Read Only]

67
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74
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95

TPC_Composition_composition.anxml 3 | +

® x

<CONTEXT-COMPONENT-REF DEST="SW-COMPONENT-PROTOTYPE">/Components/ TPC_Compositi'A-
<TARGET-R-PORT-REF DEST="R-PORT-PROTOTYPE">/Components/Controller/APP Percent<

</REQUESTER-IREF>

</ASSEMBLY-SW-CONNECTOR>

<ASSEMBLY-SW-CONNECTOR UUID="c88f3615-bbf7-511d-7fb5-44e29f9061fa">
<SHORT-NAME>Sensors TPS_Percent Ctrl TPS_Percent< /SHORT-NAME >
<PROVIDER-IREF>

<CONTEXT-COMPONENT-REF DES’I‘="SW—COHPONENT—PROTOTYPE">/Components/TPC_Compositi
<TARGET-P-PORT-REF DEST="P-PORT-PROTOTYPE">/Components/Sensors/TPS_Percent</TA

</PROVIDER-IREF>
<REQUESTER-IREF>

<CONTEXT-COMPONENT-REF DEST="SW-COMPONENT-PROTOTYPE">/Components/TPC_Compositi
<TARGET-R-PORT-REF DEST="R-PORT-PROTOTYPE">/Components/Controller/TPS Percent<

</REQUESTER-IREF>

</ASSEMBLY-SW-CONNECTOR>

<DETECATIONCSWECONNEGEOR UUID="bf6es520-bbéd-5a51-7d04-444348ce2c24">
<SHORT-NAME>Actuator ThrCmd HwIO ThrCmd HwIO</SHORT-NAME>
<INNER-PORT-IREF>

<P-PORT-IN-COMPOSITION-INSTANCE-REF>
<CONTEXT-COMPONENT-REF DEST="SW-COMPONENT-PROTCTYPE" >/Components/TPC_Compo
<TARGET-P-PORT-REF DEST="P-PORT-PROTOTYPE">/Components/Actuator/ThrCmd HwI
</P-PORT-IN-COMPOSITION-INSTANCE-REF>

</INNER-PORT-IREF>
<OUTER-PORT-REF DEST="P-PORT-PROTOTYPE">/Components/TPC_Composition/ThrCmd HwIO</O
</DELEGATION-SW-CONNECTOR>
<DELEGATION-SW-CONNECTOR UUID="56019770-448c-5£90-723d-da6236c4e08b">
<SHORT-NAME>APP HwIO Sensors_APP HwIO</SHORT-NAME>
<INNER-PORT-IREF>

1<t —

<R-PORT-IN-COMPOSITION-INSTANCE-REF>

ZCONTRYT _COMDONTNT_DRE NRST=NCW_rNMDANTNT _DDNATNATVDR I~ ICAmmAnanto /TDE CAmna
&% % 3 o >
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= AUTOSAR Blockset Introduction
— Adaptive Platform
— Classic Platform

- AUTOSAR ASW Development
— AUTOSAR ASW architecture design
— Testing in AUTOSAR Composition Editor

= System Composer with AUTOSAR Blockset
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What Is Systems Engineering?

0 &

= Interdisciplinary approach and means to <
enable the realization of successful systems

Provides Customer > Elicits
Needs Needs
= Systems engineers:

— Ensure requirements of customers, users and ﬁ
other stakeholders are met ‘
Specifies Implements
— Design optimized system architectures Systems Engineer
— Validate system architecture meets requirements @ @
— Evaluate system level behaviors

Development Team

MathWorks Source: SEBoK v. 1.9.1, released 16 October 2018
AUTOMOTIVUE CONFERENCE 20189 36
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What is System Architecture?

4\ MathWorks

= A conceptual model that defines the structure, behavior, and other views of
a system, organized in a way that supports reasoning about the system

Structure

= el :
ARP SuPeRVISsL
|
Deowe >
Mem 2
MathWorks

AUTOMOTIVE CONFERENCE 2019

fasy

— ks

=

= -

Behavior

Other Views

Electric /

Electronic 39

1o+

Mechanic Disciplines
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Consideration in System Architecture

= Simulation in a system level using Simulink

’i ThrottleBocly_Control_System * - Simulink

SIMULATION MODELING

G Open v @&

>

?,\9 Stop Time | 1.1 | 4& @ @

= T} »
Noa & save ey Signal Configure ~ | Normal e Step Run Step Ston Data Logic Bird's-Eye -
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‘e
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-
.
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-
u
U
CEC2UEEC 0. Throttle Position
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....
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f"traassmmmmansntt y
@ s .
: hrottle body control system Throttle Body
» J

View 1 warning FixedStepAuto

MathWorks
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. . R2019a
System Architecture with System Composer

= System architect considers physical and logical architecture

*’i ThrotileBodySysarch * - Simulink - X
G
Qrva - = 5 ® % | [ ~ B F & s -
E; it g8 Ty i3 < = - &)
(o~ Inte/ﬁ:ce Import bs Import v Compone. Rece Vt v i ] | Normal > "
4 ' Manage Apply Architecture  Analysis Model Update Run top
14 environment - Editor workspace MAT-file - Stereotypes Compone... Compone... Views ¥ - Model » 5§ Fast Restart
NNNNNNNNNNNNNNNNNNNNN IEWS a
5| 4 leBodySysAr
LYl e
g @ [E] ThrottleBodySysarch » v
o
B
= @& iotesouysy sarcn
2 °
T T T PP WEammEmsmmEs, g seessmmsmsssssssmssnsene,
£ D
D ----------------------- . Fo ThrottiePositionGontro
irmware <TPS_Composit
Arch_Firmware:
mmmmmmm jon Pedal i
AccaierationPar o
i
.
.
- : Applicati ft
.
N N ; AppPlication software

. R4
----------------------

« Connection
— Hard-wires
- CAN

) : : — LIN

. [, i - _FEtc.

&

MthWOFkS L View 2 errors 78% FixedStepAuto
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Demo: Simulation in System Composer

MathWorks

’i ThrottieBodySystem - Simulink

4\ MathWorks

== o X
SIMULATION DEBUG MODELING FORMAT APPS REQUIREMENTS VIEWER = (2]
10pen v (@ | Stop Time .
Co- @l s g 8 (|2 l4 e Pp o B
New ave T Library _Log Add i ‘L Step Run Step Stop Data >
~ & Print v Browser Sigais Niewer " Fast Restart Back v v Forward Inspector
FILE LIBRARY PREPARE | SIMULATE P
§4= ThrottleBodySystem X = ThrottlePositionController *  ThrottiePositionController Ctrl ' PedalSensor Sensors Property Inspector X
g | @ |[Elmrottesodysystem » sl -
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£ (CY AME
v Main
= Name ThrottieBodySystem
= || ThrotteBodySystem P Add.. -
O
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@ e
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System Engineering with System

trade study to optimize architecture

Intuitively design system and
software architectures

Display Board

Datact Marging

HiCompute
FIgniCompulerialn 80arg =
S N
(5 41D ADSEA L
= (b w0z DS8Lel P} ;)

Dotabase

o
R
-

b — (5 FiDun
R

)
)
)

Add stereotypes and

-

B 28V

> 29V Battery

=
Power Unit Ejﬂ

12v B

24V >

6 [>

Pwr Unit Status B> —4@PwrStatus

i

=

Architecture Info Instances Mass(kg)  F
i« B SmallUAY 0
i« [JAiframe 0
v Main | o Fuselage 17
Name Power Unit | o LandingGear 1.65
o SEPEROE e e e e oA e o o —— o
v OnboardElement Select 1 « B3 Fiigh o o
Mass 0.217 kg 1 + B ADSB Module
Power 0mw | o ABDSB Antenna
I [=]
RFHarnessLength 0 cm 1 « FJGPS Module
_____________ 1 °
o Pitot Tube Module 0.075
« B3 Fii
aMm
- P

Composer

R2019¢

Link requirements, architectures,
design, code and test

[£35: Propulsion Power \

Propulsion Power Subsystem
< Engine_Power_Nm_s >

N<"s

Simulation with

multi-domain envi

ronment
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HICIL & AL

HiCl2e & A L S HE § AZESIO BorEAY
4\ Mathworks
Digital Thread from Requirements to Architecture and Design i
Simulink Requirements A HIC 2 E HHILE 2]
Author requirements or Link requirements, architectures, Zoe mUY Y Al
view from external source design. code and test 2l Al 22 0]
Swmrary Ry == — ~
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» - m?.lw '.
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|
Simulation Testing in
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https://kr.mathworks.com/videos/systems-engineering-requirements-to-architecture-to-simulation-1559716462699.html

&\ MathWorks

Key Takeaways

= Design and develop AUTOSAR software

= Create Simulink component models

« Author AUTOSAR composition architecture

= Support for both Classic and Adaptive Platforms

« AUTOSAR perspective to view/edit mapping

= Blocks to model and simulate Basic Software and AUTOSAR library routines
= Optimized AUTOSAR C/C++ code generation and ARXML export

Software components
AUTOEOSAR

MathWorks '
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System Composer newerooucr

System Composer

5

architectures

Design and analyze system and software— __|

§ Download a free trial

31}

System Composer™ enables the definition, analysis, and specification of
architectures and compositions for model-based systems engineering and software
design. With System Composer, you allocate requirements while refining an
architecture model that can then be designed and simulated in Simulink®.

System Composer lets you create or import architecture models that describe a
system in terms of components and interfaces. You can also populate an architecture
model from the architectural elements of Simulink designs or C/C++ code. You can
create custom live views of the model to study specific design or analysis concerns.
With these architecture models you can analyze requirements, capture properties via
stereotyping, perform trade studies, and produce specifications and ICDs.
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