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Agenda

= |ntroduction to AUTOSAR

= Simulink for Classic Platform
— Automatic modeling and code generation
— Simulation of AUTOSAR ECU software
— Blocks for AUTOSAR Library routines
— Importing and exporting AUTOSAR descriptions artifacts (ARXML files)

= Simulink for Adaptive Platform
— Acloser look at the Adaptive layers
— Motivation for Simulink to support Adaptive
— Mapping Adaptive platform to Simulink
— Code Generation for Adaptive components

- Polyspace for AUTOSAR
= Additional Resources
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Introduction to AUTOSAR

« AUTOSAR — AUTomotive Open Systems Architecture

— Middleware standard, jointly developed by automobile manufacturers, electronics and
software suppliers and tool vendors.

— Motto: “cooperate on standards, compete on implementations”

Attendees

Associate Partners

Development
Partners

Core Partners
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overTE ARTRAE AUTOSAR Platforms
Non - AUTOSAR

Classic - AUTOSAR

Adaptive - AUTOSAR

LA [
-E———J:ltynunSphn _Ma

Rte IRead ¥
Fl tmp = Rte IRVCe=ws-myySensor Rain_ Sensor Rain

er” TmpSignal.

nual “f].p@f_bettlﬂ\j‘ ;
@'() o

Wwdemo_autosar vafiant

Ic
= rtwdemo autosar wvarj

Adaptive AUTOSAR
Adaptive Application Software

Non- AUTOSAR Classic AUTOSAR
Software Application Software

Basic Software + Services

High Performance

Hardware ' [
Hardware Hardware/Virtual Machine




4\ MathWorks

A new platform for compute intensive applications

Classic AUTOSAR Adaptive AUTOSAR Infotainment Platiorm
Applica‘[ion Software Adaptive AppliCﬂtion Software GENIVI members build and integrate compliant products, and
their differentiating features, tools, services
Audio Graphics Multimedia Speech
RTE ARA CE- device External Connectivity Positioning

. S N - Access
Basic Software ervices Ve :: :ant et Sy Persngl

System Architecture
Linux operating system, drivers and libraries
x86 or ARM-based processor

RESAIINE High, Mid, Low,
Requirements in the range of micro-sec in the range of milli-sec in the range of sec

Computing Low, High, High,
power ~ 1000 MIPs > 20,000 MIPs ~ 10,000 MIPs

MIPs: Million Instructions per Second Source: AUTOSAR Adaptive Platform Joint Meeting May 2017 6



AUTOSAR Support Transition

= R2018b and earlier

AUTOSAR Support
Package

Embedded Coder**

Simulink*

Required

*Requires MATLAB
**Requires MATLAB Coder and Simulink Coder

4\ MathWorks:



4 \ MathWorks'

Agenda

Simulink for Classic Platform

— Automatic modeling and code generation

— Simulation of AUTOSAR ECU software

— Blocks for AUTOSAR Library routines

— Importing and exporting AUTOSAR descriptions artifacts (ARXML files)
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‘

|AUTOSAR Support from Embedded Coder and Simulink

Software Architecture Definition

BSW Configuration
& RTE Generation

1 Compl =T AS &3
Services ECU Abstraction Layer e
" DI owydun or Dl'ivel's
e
=

Microcontroller Abstraction Layer

ECU Hardware
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Automatic modeling and code generation

= Show quick start demo, edit in code perspective Ul and AUTOSAR dict,

code gen

’i autosar_swec_quick_start - Simu

File Edit View
&-o-8

autosar_swc_quick_start

link

Display Diagram Simulation Analysis Code Tools Help

iS%'E'C@%yw

- X

w v (100 Normal

@ |"ajautosar_swc_quick_start b Y
@

o () initialize

= E t List

3

=)

‘ Runnable_Initialize
Runnable_1s
L 1 B » Int outtf———»( 1)
Inl_1s
—»In2 ou2f———»(2)
SS1
Runnable_2s Integrator
~ O]
KTs
(2 ) 4 S —_— -

- In2_2s 24 0 [

R Integrator

» 10
Ready 164% FixedStepDiscrete
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Functional simulation of AUTOSAR basic software is critical
for AUTOSAR ECU development

AUTOSAR ECU
layered architecture

——————————————

Basic Software

@=0
T &
0«~0

______________

e o o o o o e e o e e .

~

v

@0
- -

i

Many calls between application software and basic
software

Basic software functionality is highly dynamic

4\ MathWorks

Simulation of basic software reduces development

time and improves software quality

11



Basic software library makes functional simulation of
AUTOSAR basic software as easy as pressing the play

button

AUTeSAR
Specification of Diagnostic Event
Document Title g
Manager
Document Ownme AUTOEAR
Document Responsdity AUTOSAR
Docummnt Idersitication No | 019
Do Ca Standard
Document Status Final
Part of AUTOSAR R 422
Document Change History
Releaso | Changed by  Description
o New APls Dam_GelEwniFrees e FeameDuisE x und
Dem_GetEventExendedDataRecordEx with
bufiersie s paramelor and comeciad 1t vako
dalinticns
AUTOSAR » Providing 080 FroezFame for UDS service Ox10
" Fekiase %05
Masagemene | * 150 142291204301) NRC handing kx servnce
x4
» Refired seevice interfaces Yor DtaBlemens
* minoe comectons | carticasons | edional changes:
For delaits please refet 1o the
CrangeDocumentatan
AUTOSAR « Support of 150 27145 (WAWOBD ! Ewro VIS
421 Rekase o Ugdiem 1 suppor! 150 14229120150
Managsmare o |nfroducton of event degendences
« Ratimod DTC Event supprossion
AUTOSAR  Further clarficaton of event combination
413 ek asa o Caibcaton of DTC growps
Managemant « Edeorial changes
AUTOSAR o Added AP tathe for service mierfaces
fokaso o ClariSeaton of avent comibsnation
Maragemart « Ecimona changes
o Removed chaplesis) on change docsmentasun

Detailed Specifications

Encapsulated in

ﬁ

Get Status

.

Emr

RTE

Set Status
Emr

:

Get Index

Emr

A-Ar

Diagnostic Service Component

RTE

Set Protection
Err

NVREAM Service Component

R2017b

Basic Software Library

4\ MathWorks:

12



Simulation of AUTOSAR ECU software

= Seat Belt Reminder demo

4\ MathWorks

13



AUTOSAR Library Routines

S Simulink Library Browser - m} X

¢ % |Enterse.. JJA-B-=-= @

AUTOSAR Blockset/Classic Platform/Library Routines/Interpolation

* Simulink n-D T(u) n-D T(k,f)
v AUTOSAR Blockset
> Adaptive Platform ). ‘ > )kfl >
v Classic Platform ; 7 >
v Basic Software AUTESAR ALTGSAR|
Diagnostic Event Manager Curve Curve Using Prelookup
NVRAM Manager (NvM) - -
v Library Routines yul DT p L DT
Interpolation N 3
Signal Routing u2 | kf2 |
: Embedded COder AU"'@)SAE AUT@)SAﬁ
Map Map Using Prelookup
M
Y = b
‘ [
AUT oSAR

Prelookup

1-D T(u)

Ifi_IntlpoCur

| {*il Btock Parameters: Curve
Curve

Perform one-dimensional interpolated table lookup,
including index searches. The table is a sampled
representation of a function. Breakpoint sets relate
the Input vaiues to positions in the table.

When the AUTOSAR 4.0 code replacement library
(CRL) is selected for the model, code generated
from this block s replaced with the AUTOSAR library
routine indicated below.

Targeted Routine Library:
O IFX (fixed-point) @ IFL (floating-point)
Targeted Routine: Ifi_IntIpoCur b

Table Specification  Algorithm

Data Specification: Lookup table object v
Name: |L_4_single

Edit table and breakpoints...

Cancel Help  Apply

x

4\ MathWorks:

~

Rte IWrite Runnable Step Outl Outl(Ifl IntIpoCur f32 f32
(Rte_IRead Runnable Step Inl Inl(), L 4 single.Nx, L 4 single.Bpl,

L 4 single.Table));

14
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Importing and exporting AUTOSAR descriptions (ARXML files)

SW-C

HVSO_LﬂV

Description
Export ARXML >F Import/Update

Simulink and AUTOSAR Blockset

SIL/PIL Test

Embedded
Coder

( 2 o= | N
AUTOSAR Round Trippin e B N > | C Code
Architecture pPIng 2=

\- J . 2. om . =

\ RunnableZ_subsystem )
Embedded
Coder
Import/Update < Export ARXML

15



Import AUTOSAR XML to Simulink

Import AUTOSAR Component to Simulink

ar = arxml.importer('ThrottlePositionControlComposition.arxml"’);
createComponentAsModel(ar, ' /Company/Components/Controller’,...
'ModelPeriodicRunnablesAs’', 'AtomicSubsystem');

Controller :
Controller

TPS_Percent

ThrCmd_Percent ’l—
APP_Percent

ThrottlePositionControlComposition.arxml

Controlier

4\ MathWorks

@

(') initialize
@
o
-
E Controller_ink
e
()
TPS_Percent_Value_read
TPS_Percent_Velue
] APP_Peccant Value resd
E APP_Percent_Value
wn

TheCmd_Porcent Valos write

Runnable_Stwp_sys

»

Ready

TheCmd_Percent_Vishue

FixedStepDiscrete

16



AUTOSAR Software Components

AUTOSAR ECU

4\ MathWorks:

CompositionSW Component Type

ApplicationSW
Component Type

O

A

SensorActuatorSW
Component Type

ParameterSW
Component Type

ServiceProxySW
Component Type

|

——|rTE

NvBlockSW
Component Type

Bo;ié Software (éSW) |

afls
ServicesSW
Component Type

1 L
ECUADbstractionSW
Component Type

ComplexDeviceDrive
rSW Component

Type

Basic Software

17




AUTOSAR Composition-Software-Component

= Compositions purely
architectural element

— Do not impact how
components interact with
RTE, and code

k4

2l

ApplicationSw

[]

ComponentType

Composition Component

]

Composition Component g
O]
A [] i
SensorActuatorSw ApplicationSw
ComponentType ComponentType

0O

ComplexDevice
DriverSwComponent

ije

&l

Wl

Composition component =» Hierarchical aggregation of software components

4\ MathWorks:
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e FILE . NaviGaE | TEXT
| ImportAUTOSARComposition ToSimulinkSpkgExample.mix |

Import AUTOSAR Composition to Simulink 5l

+ |

Create Simulink® representation of AUTOSAR composition imported from AUTOSAR authoring tool arxml file

Import AUTOSAR Composition from arxml File to Simulink

Here is an AUTOSAR software composition that implements a throttle position control system. The composition contains six interconnected AUTOSAR software component prototypes
-- four sensor/actuator components and two application components.

The composition was created in an AUTOSAR authoring tool and exported to the file ThrottlePositionControlComposition.arxml. (You can access the arxml files used in this
example in the installed AUTOSAR support package tree, at autosarroot/autosar_examples/ThrottlePositionControlSystem/arxml.)

oo
ThrottlePositionControlComposition
TPS_Secondary : ;\ 0
ThrottlePosition Sensor
TPS2_HwiO
5 [ TPS_HwiO TPS_Percent Monitor : Conleollar:
ThrottlePositionMonitor Costolier = Actuator : 7\ 1
TPS_Secondary i : = =
TPS_Percent _Percent
v TheCmd_Percent ThiCmd_Percent
TPS_Primary APP_Percent ThwCmd_HwiO EW.M
TPS_Primary : ?\
ThrottlePosition Sensor
TPS1_HwIO TPS_HwO TPS_Percent I ?\I -
omn = ] »




= Simulink for Adaptive Platform
— Acloser look at the Adaptive layers
— Motivation for Simulink to support Adaptive
— Mapping Adaptive platform to Simulink
— Code Generation for Adaptive components

4 \ MathWorks'
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AUTOSAR Layered software architecture

_____________________________________________________________________________________________________

Adaptive
Application
(SW-C)

Adaptive
Application
(SW-C)

Adaptive
Application
(SW-C)

Adaptive
Application
(SW-C)

AUTOSAR Run-time for Adaptive (ARA

Service

Service

Adaptive AUTOSAR Services

Components

Basic
Services

Hardware

4\ MathWorks:
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Key Concept #1

Everything is a process .. as in “OS process”

Provides
multi-process
capability

OS Process #1

_________

Adaptive
Application
(SW-C)

API

(ON
(POSIX
Compliant)

OS Process #2

Adaptive
Application
(SW-C)

API

Execution

API

Communication

OS Process #3

Adaptive
Application
(SW-C)

OS Process #4

________________

Adaptive
Application
(SW-C)

Notes: Each OS Process
Corresponds to main() in C/C++ code
Has own memory space & namespace
Can be single or multi-threaded

4 \ MathWorks'
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Key Concept #1
Everything is a process .. as in “OS process”

P———

Provides
multi-process
capability

OS Process #1

Adaptive
Application
(SW-C)

OS Process #2

Adaptive
Application
(SW-C)

Process scheduling ]

OS Process #3

Adaptive
Application
(SW-C)

OS Process #4

Adaptive
Application
(SW-C)

Inter-Process

Communication

J

Process life-cycle ]
management.

________________

4\ MathWorks
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Key Concept #2
Service-oriented inter-process communication

4\ MathWorks:

Linux Machine 1

7 IPC

ThrottlePositionSensor
) D1[0.005]

M TPS_HwIO Value

TPS_Percent_Value

N paA

ThrottlePositionSensor
D D1[0.005]

ThrottlePositionMonitor

#e D1[0.005]

M TPS_HwlO_Value

TPS_Percent_Value |

M TPS_Seconday Walue

TPS_Secondary

 Process

~ >

TPS_Primary

. Process

\
-

M TPS_Primary_Value

TP5_Percent_Value

Monitor

. Process

- —

LN

/7 IPC

Linux Machine 2

/7 IPC

) D1[0.005]

APPSnsr

- Process

—

AccelerationPedalPositionSensor Contraller
) D1[0.005] # D1[0.005]
APP_HwiO_Valug  APP_Percent Value| ~ #|TPS_Percent Value
ThrCmd_Percant_Value

# APP_Percent_Walus

ThrotlePositionActuator

Thromd_Percent_Value ThrCmd_HwlO_Value

Controller

. Process

- -

/. Process

Actuator

IPC

24




Key Concept #2
Service-oriented communication

Service Interface can contain

— Methods (Functions)

— Events (Messages)

— Fields (Data)

4\ MathWorks:

<<interface example>>
RadarService

|

|

|

|

result = Calibrate(configqg) I
[success, out pos] = Adjust(in pos) :
|

|

BrakeEvent :
|

|

|

|

UpdateRate |
|

|

|

25
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Key Concept #3: Everything is C++

ASW::XYZ

Adaptive Application ASW::ABC

Adaptive Application Adaptive Application Adaptive Application

User Applications

ara::com
Communication Mgnt.

SOME/IP

ara:.core
Core Types

ara::.rest
RESTful

ara::.per
Persistency

ara:.exec
Execution Mgnt.

POSIX PSE51 / C++ STL
Operating System

ara::tsync
Time Synchronization

ara::phm
Platform Health Mgnt.

ara::iam
Identity Access Mgnt.

ara::log
Logging & Tracing

ara::crypto
Cryptography

High Performance Hardware/Virtual Machine

Non-PF Service

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

26



4 \ MathWorks'

Motivation for Simulink to support Adaptive

« Simulink is heavily used for AUTOSAR Classic
« Customers have requested Simulink support for Adaptive platform

=  Simulink supports service oriented modelling
- Embedded Coder generates C and C++ code

- MathWorks participates in the AUTOSAR standard development, including
both Classic and Adaptive platforms

27



Adaptive SW Architecture Concepts

RequiredPort Adaptive ProvidedPort
Application
v :
Service Interface| "radar" = {
// events
"event" : {
“brakeEvent"

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

g‘l MathWorks:

28



Mapping AUTOSAR AP Concepts to

Simulink
AUTO SAR

Adaptive

Application

:  RequiredPort
Vv

"Radar" : {
events

"event" : {
“brakeEvent"
"parkingBrakeEvent"

},

metnods

"method" : {
"Calibrate"
"Adjust"

1

// fields
"field" : {

“updateRate"
}

4\

4\ MathWorks

double . ) caller boolean
conf configuration radar_RPort_Calibrate() result In1
RadarObjects
1)k P In2
brakeEvent
RadarObjects
C2) ’ P In3 Outl
parkingBrakeEvent
boolean
success In4
caller
=Pl target_position  radar_RPort_Adjust()
) . Position
effective_position fe-- In5

Position

New position
algorithm

29



Mapping AUTOSAR AP Concepts to Simulink

AUTOSAR

Adaptive

Application

ProwdedPort\i/

"Radar" : {

events

"event" : {
“brakeEvent"
"parkingBrakeEvent"

},

metnods

"method" : {
"Calibrate"
"Adjust"

1

// fields
"field" : {

“updateRate"
}

4

4\ MathWorks:

*

[success,effective position] = Adjust(target_position)

global

result = Calibrate(configuration)

global

brakeEvent

parkingBrakeEvent

RadarObjects

RadarObjects

RadarObjec

brakeEvent

Radar object algorithm

parkingBrakeEvent

30
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Generate Production AUTOSAR Adaptive C++ Code

EEE R kA — 3o ik Target selection
:-n. ol S e . ]ﬁ
< — System target file: ! _autosar_adaptive.tlc
: Language: Ct++
| WGD - MAll - Corimod
o o gzt~ ~ Tracks| Descr]pﬁon' AUTOSAR Adaptlve
D i ’ —.";'_;;t =
S — A ey

= — @ Out-of-box AUTOSAR support
e 1. Configure Model

v = AUTOSAR

. : T ® 3
v [ AdaptiveApplications —— .
v O Tracking_and_Sensor_Fusion | & 3% main.cpp || <model>.cpp v T t
Al RequiredPorts Name SwCalibrationAccess arge
I s SCunatwre  Readonly * . hpp *.cpp v' AUTOSAR Dictionary

v == Radarlnterface 8 Prediction_Time ReadOnly
& Methods S Radar ReadOnly
& Events 8 Vision ReadOnly *,arxml
& Fields
= Namespaces

» == Servicelnterface2

@ XML Options

2. Generate C++ code

31



Develop Adaptive AUTOSAR Components

= autosar_LaneGuidance shipping demo

4\ MathWorks:
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Agenda

= |ntroduction to AUTOSAR

« Simulink for Classic Platform
— Automatic modeling and code generation
— Simulation of AUTOSAR ECU software
— Blocks for AUTOSAR Library routines
— Importing and exporting AUTOSAR descriptions artifacts (ARXML files)

« Simulink for Adaptive Platform
— A closer look at the Adaptive layers
— Motivation for Simulink to support Adaptive
— Mapping Adaptive platform to Simulink
— Code Generation for Adaptive components

- Polyspace for AUTOSAR
= Additional Resources

4\ MathWorks
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Polyspace for AUTOSAR

polyspace-autosar

SW-C1 SW-C2 SW-C3

l
‘i/ ‘l/ ':/

4\ MathWorks
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What if...?

= The communication between the software architect and developer is made
easy

= An easy setup process for verification
=  Setup only needs the ARXML and code implementations
« And also check for the Run-Time errors in the code

Check if...

= Implementation of Software Components Follow Specifications

- Edits to Specifications Impact

« Implementation for Run-time Errors and Mismatch with Specifications
= Implementation Against Specification Update

35



SwWC
Description

4\ MathWorks:

AUTO SAR

ARXML

Polyspace and AUTOSAR

ARXML provides
specification

of Application Layer
and link with RTE .

AUTOSAR architecture e )/

Application Layer

C |
Services ECU Abstraction Layer g:\',fc:x
Layer Drivers

Microcontroller Abstraction Layer

ECU Hardware

Polyspace verifies
the match between
code and ARXML

\/

Polyspace verifies the Application Layer

Polyspace stubs the RTE Layer
RTE Layer not verified by “Polyspace for AUTOSAR”

Not verified by “Polyspace for AUTOSAR”

36



Polyspace for AUTOSAR(R2018a)

Use Polyspace to perform a sound unit
static analysis of the components of an

AUTOSAR software

ARXML \ /

polyspace-autosar

/N

l
V,l V,l

New checks to prove
that the code matches
the specification

/

New view to detail the
AUTOSAR specification

4\ MathWorks:

AUTO SAR

J* Outport: '=Root=/0utput' */
101 (void) Btfe Write Output Outputlmarray_B.ZeroOrderHold3);

J* Outport: '=Root=/Outputl' */
Rte_IWrite Runnable Step Outputl Outputl(marray_B.ZeroOrderHold4);

[4] Il | I

Dashboard Source Output Summary, Graph Run Log

Result Details / g 0 x |v| AUT: = 0
€] [xe]m [#]=] " FEEY X
“Invalid use of AUTOSAR runtime environment function 2/ | ¥ provided runnable-functions ¥ used RTE-functions
Function 'Rte_Write_Output_Output' is called with valid argument(s) ) )
« Conditions on first argument 'data’ (see spec): v all functions ¥ terminology
« data meets its specification.
Specification: non-MULL » .
Function Parameter
« data meets its specification.
Specification: allocated L .
Rte_Write_ Output_Output
# (*data)[] meets its specification. Function required by Autosar Software-
Specification: [-2147483648 .. 2147483647] Component
Actual value (int 32): even values in [0 .. 2147483646 (0x7FFFFFFE)] = D ,
IN parameter datais a
Configuration Result Details Specified Constraints rt_array_sInt32_10ConstRef
Source & 0 x constant pointer to a constant Matrix type
— - ” IS rt_Array_SInt32_10
marray.,f"‘ =] EJSgT_puruorpeJLmtiallndf SUUDYSLEN: ~<=RUOUL>/ANpLLTLer =y 1D-Matrix[10] of Integer

implementation type

“falies must bein Tull-range
[-2147483648 .. 2147483647]

¥ base software-type
v physical-range

project-checksum=(11336998240055185542)

\/} l
Polyspace code prover

4

rtwdemo_autosar_counter_pkg.

37
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Polyspace for AUTOSAR: How do | launch from ul? ~ AYTesanr

" Polyspace F\Customers\AUTOSAR_Demo\AUTOSAR_DEMO\psar_demo\psar_project.psprj

V' Project - Properties e File Reporting Metrics Tools Window Help
¥ Create project using AUTOSAR specification é}, ﬁj | D Run Code Prover + [l Stop | o) |
Define project ot o :
Create nrodect ncinn AIITOSAR cnecificatinn Bug Finder
" Create project using AUTOSAR specification E:}' . . | | | i | 1 ¥ Code Prover
Project definition and location —_ )
e Create project using AUTOSAR specification EIE B Create new Bug Finder result folder :
Project name  psar_demo| i[5 Project Source Files ]
) ! ) . : ] .»’ Create new Code Prover result folder ~ Envi
Version 1.0 Project has been successfully generated, please dick on finish for opening - ..|'j| Project Indude Foldgf® | N¥Ircnme
Author | cbard ALTOSAR 23 jybtst002.5wc00 b [#>  Run All Modules nputs & Stubl
Spedfy AUTOSAR ARXML folder EIE Module Source Fles | Run analysis on all :rnudc:jg;?nR:lES 4
, . @[3 AUTOSAR_DEMO ! 'An
[] Use default location F:\Customers\ALUTOSAR_DemotAUTOSAR _DEMO\sw \arxml EIE Configuration - Code Prover
Specify AUTOSAR source folder T oV er oAt
Location |F:\Customers\AUTOSAR_Demo\AUTOSAR, 2ot - ¥} options - Verificatior
F:\Customers W ALUTOSAR_Demo'AUTOSAR_DEMO\switode EIE Result i Check Beh
Project configuration : - Precisi
w0\ prover - Precision
(] use tempiate [ jyb. tst002. swc002.bhy - Scaling
[[] Create from build command [> Run @ste Reparting
----- Run Settings
Create from AUTOSAR ification
M spedifica Command output Advanced Sett
- nfo: End update ComponentProver_configuration (42ms,0 errors,0 warnings)
Sack Next ' info: End Configure CodeProver Projects (182ms,0 errors, 0 warnings)
warning: Event 'execute_prove' triggers transition from 'prover_configured' to
nfo: End Project Execution with 0 errors and 0 warnings. The state of the pro
nfo: Start Save project to file 'F:\Customers\ALTOSAR_Demo \ALTOSAR_DEM
nfo: End Save project to file 'F:\Customers ALUTOSAR_Demo\ALTOSAR_DEM(
nfo: Browse project-file at: file:flocalhost/F: fCustomers/ALTOSAR_Demo AL
warning: End Polyspace-AUTOSAR Project (3338ms,0 errors, 1 warnings)
]
K >
Back Mext Finish Cancel

38



Polyspace for AUTOSAR

= Verify ARXML against Code Demo

4\ MathWorks
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Polyspace checks AUTOSAR C++14 Rules

Al.l'l'(ﬁ o SAR

V Findings selection

4\ MathWorks:

|AUTOSAR C++14
[Select file | Cibrowse:  _INew  wlSavn Chamiges

[ MISRA C:2004 (m/m)

[sam rules In category: [] Al 7] required [ advisory

_ r Comm... ‘
TOSAR C++14 (195/195) ?
JIIlU I'jlj I-_-++ - |_I|II -y I [
& SELCERT Co4+ (121/121) r’rl[i.’i:g;icd:o:mts ‘ \
& e ISO/IEC TS 17961 (qu) Wi b rd convessions
. Guidelines for the use of the 3 25 Brpressions |
Document Title | C++14 language in critical and O Language indpendent sues s Sul |
1 General 4 217 Dedar ‘
safety-related systems 3 U it i 1218 Dedrator
3 Baslc concepts (#1 (719 Classes !
Document Owner AUTOSAR 2 Stacitard convesiions ¥ [ 10 Derived Classses |
S Expressions i {E 11 Member access control ‘
6 Srat ts 4+ v 12 Special member functions ‘
Document Responsibility AUTOSAR S it /113 Overloading |
8 Dedarat i [ 14 Templates }
' Document Identification No e " Eﬁ Excaption handing |
10 Derived Classes i v 16 Praprocessing directives
3 _Bug_Finder_Example = 4 M 11 Member access control i# [w117 Ubrary introductian ;
= Target & Compiler ' Al 12 Spedal member functions i [/118 Language support library }
Document | | Coding Standards & Code Metrics . i 7119 Dragnostics library ‘
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https://www.autosar.org/fileadmin/user upload/standards/adaptive/17-03/AUTOSAR

RS CPP14Guidelines.pdf

-autosar-cppl4
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https://www.autosar.org/fileadmin/user_upload/standards/adaptive/17-03/AUTOSAR_RS_CPP14Guidelines.pdf

Benefits of using Polyspace for AUTOSAR

» Polyspace automatically modularizes analysis based on AUTOSAR components
» Polyspace detects mismatch between code and AUTOSAR XML spec

« AUTOSAR runnable not implemented

» |nvalid result of AUTOSAR runnable implementation

* Invalid use of AUTOSAR runtime environment function

* Prove absence of certain types of run-time errors in runnables (e.g. OverFlow,

divByZero)

4\ MathWorks:
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Summary

AUTOSAR Blockset :

Model AUTOSAR Classic and Adaptive
software components

Simulate AUTOSAR compositions and ECUs

Generate optimized AUTOSAR C/C++ code,
roundtrip ARXML, and perform SIL and PIL
verification (requires Embedded Coder®)

Is well-suited for applications involving
embedded production deployment

Is key part of Model-Based Design by providing
detailed specification of embedded software

4 MathWorks

22019¢

AUTOSAR Blockset
Design and Simulate AUTOSAR Software
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AUTOSAR Support Transition AUTOSAR Blockset

= R2018b and earlier = R2019a and later

AUTOSAR Support
Package

Embedded Coder**

4\ MathWorks:

AUTOSAR
Blockset Embedded Coder**

Required Required for sim Required for code

*Requires MATLAB
**Requires MATLAB Coder and Simulink Coder
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4\ MathWorks

User Articles/Presentations

- BMW - Model-Based Software Development:
And OEM's Perspective

- FCA Global Powertrain Controls - Leveraging
MBD, auto-code generation and AUTOSAR to
architect and implement an Engine Control
Application for series production

= LG Chem - Developing AUTOSAR and ISO
26262 Compliant Software for a Hybrid Vehicle
Battery Management System with Model-Based
Design

= John Deere - Vertical AUTOSAR System
Development at John Deere
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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

4\ MathWorks

To learn more, please visit AUTOSAR Blockset page
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AUTOSAR Blockset NEW PROCOOT

AUTOSAR Blockset
Design and Simulate AUTOSAR Software

a— A Come see us at our demo booth
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