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1. Introduction to the presenter

2. What is AUTOSAR Blockset?

3. MBD Workflow with a simple system
  - Different development process between Embedded Coder and AUTOSAR Blockset

  - Workflow with mobilgene and workaround solutions for some conflicts

4. Useful modeling techniques

5. Our use case

Contents
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2017~

Development of simulation tools for vehicle 

power-net architecture design & analysis

Introduction to the presenter

2021~

Verification of integrated MILs and HILs for 

power-net domain controller

2023~

AUTOSAR software development and test

ASW Modeling skills using AUTOSAR Blockset

Limitation & workaround for Mobilgene SWP
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AUTOSAR Blockset provides apps and blocks for developing AUTOSAR Classic 

and Adaptive software using Simulink models.

What is AUTOSAR Blockset?

with System Composer
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MBD Workflow with System Composer and AUTOSAR Blockset

Compile & Linking

RTE code

BSW config

BSW static

ASW 

Code

Target

Binary

BSW Tool

Independent on 3rd-party 

authoring Tools 

Reduce cost

No need to export/import 

ARXML

Authoring ToolSystem ComposerSystem Composer AUTOSAR Blockset
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Define simple system requirements of vehicle turn signal lamps

▪ It has 4 inputs(2 Analog + 1 Digital + 1 Comm.) and 4 outputs for each lamp

▪ When the lamps are turned on, they blink every N seconds. (N is from NvM)

▪ Rear lamps operate using PWM with a duty cycle of 80%

RightTurnSw

LeftTurnSw

HazardSw

HazardCmd CAN

HW

Input Logic

OFF

ON

N sec

N sec

Output

PWM PWM
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Development of the logic model

▪ Lamp blinking logic model using Simulink Chart
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Verification of the logic model

▪ Create a test harness and verify if the model satisfies the functional requirement
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General workflow using Embedded Coder 

▪ Set system target file of code generation to ert.tlc and generate code/header

Function

1. Step

2. Initialize

3. Terminate(Optional)

Build
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Workflow using Embedded Coder 

▪ Create SWC and configure AUTOSAR properties such as Port, Interface, 

Runnable etc.

▪ Use RTE APIs for data read/write and call the generated functions

#include “Rte_TurnSignalLamp.h”

#include “TurnSignalLamp.h”
void RE_TurnSignalLamp()
{

  Rte_Read_***_***_***(&A);
  Rte_Read_***_***_***(&B); 

  TSL_Input. LeftTurnSignalSw = A. LeftTurnSignalSw;
  …

  TurnSignalLamp_step();

  …

  Rte_Write_***_***_***(&A);
  Rte_Write_***_***_***(&B);

}
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Workflow of AUTOSAR MBD

mobilgene C studio

1

2

Round-trip

workflow

3

2023a

2022b,

SWP R4.0.3
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Bottom-up workflow with an existing model

▪ Relationships between Simulink and AUTOSAR properties

Simulink AUTOSAR Properties

In Bus Element Block Receiver Port

Out Bus Element Block Sender Port

Data Type

(Simulink Bus defined in .sldd)
Sender Receiver Interface

Port Name Port

Signal Name Data Element

Properties of

In/Out

Bus Element

Block
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Bottom-up workflow with an existing model

▪ Convert In/Outport blocks to In/Out Bus Element blocks.

Port Name Signal Name

Data Type
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Bottom-up workflow with an existing model

▪ Apps > AUTOSAR Component Designer
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Bottom-up workflow with an existing model

▪ AUTOSAR properties will be automatically created and mapped

mapped to Implicit by default

Set to autosar.tlc

Default schema version
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…
…

Generated code using AUTOSAR APIs

Bottom-up workflow with an existing model

▪ Build to generate C code and extract arxml files

Result files

code

header

arxml
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Define AUTOSAR SW architecture

Application Layer

RTE

System

Service

Memory

Service

Comm.

Service
I/O HW

Abstraction

CDD

MCU

HW Abstraction

MCAL

TurnSignalLamp OutputInputNvM

Functional

SWC

Non-

functional
SWC
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Development of AUTOSAR SW architecture with AUTOSAR Blockset

Round-trip

workflow
for developing Non-functional SWCs
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Configure BSW module in mobilgene to satisfy the system requirements
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Import arxml for service block from mobilgene to MATLAB

is not recommended if it contains any SWC
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Input SWC only needs the client-server interface from

▪ Use MATLAB API to import arxml and update AUTOSAR properties of model

Gets error since it cannot resolve the BaseType
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Input SWC only needs the client-server interface from

▪ Use MATLAB API to import arxml and update AUTOSAR properties of model

Gets error since it contains SWC
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Client-server interface regarding to IoHwAb is added in AUTOSAR Dictionary

You can ignore this report by adding options

can be useful to automation script
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Create client port using function caller block and map the properties

can be changed to AliasType
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Input SWC model using IoHwAb services

Convert ADC value to ON/OFF

Analog input

Analog input

Digital input

How to get signals from CAN message?
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Round-trip workflow between MATLAB and mobilgene C studio

▪ To get signals from CAN message, import the arxml file including DBC 

information from mobilgene
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Some additional works should be done before importing the arxml file

▪ When we import                      as the same way as IoHwAb,

Gets error
Ctrl+F

▪ It doesn’t matter updating the arxml file since we will finally use the original 

arxml file
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Import the sender-receiver interface regarding to DBC by using API
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Define the SimulinkBus data type for S-R interface in Simulink Data Dictionary

(developing automation MATLAB script is recommended)

▪ Add In Bus Element and set it’s properties for mapping to Receiver Port
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Final input SWC model

▪ The CAN message is read every step in this case, but reading communication 

messages will be implemented as DataReceivedEvent and 

DataReceiveErrorEvent(for timeout) in real applications
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Output SWC model
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Round-trip workflow between MATLAB and mobilgene C studio

▪ If a SWC use server call point, the timeout value is set to 1us by default in 

MATLAB

▪ mobilgene SWP 4.0.3 does not support non-zero timeout value
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Round-trip workflow between MATLAB and mobilgene C studio

▪ NvM SWC uses C-S interface from BSW NvM service block

▪ If you add NvMServiceCaller block in your model, C-S interface regarding to 

NvM will be created in AUTOSAR Dictionary

Create
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Differences of AUTOSAR schema between MATLAB and mobilgene

MATLAB mobilgene SWP 4.0.3

Argument of

WriteBlock

Argument of

JobFinished

Argument of

WriteBlock

Argument of

JobFinished

SrcPtr ServiceId

Source ServiceId

SrcPtr BlockRequest

Same with mobilgene SWP 4.4.0

▪ Importing C-S interface from                          without configuring the schema 

version option
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Remove the Data Store Memory block in TurnSignalLamp SWC

▪ Define the global variable N(Ram Block) in .sldd as Simulnk.Signal data type
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Use Function Caller block instead of NvMServiceCaller
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Round-trip workflow between MATLAB and mobilgene C studio

▪ NvM SWC calls WriteBlock when it receives a specific eventual CAN message

▪ Writing can be done only if the status of the flag variable JobF in the 

JobFinished function is OK

▪ We will skip the developing progress of the NvM SWC

DataReceivedEvent OperationInvokedEvent
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Only asynchronous server call point is generated for NvM service component 

in MATLAB

▪ mobilgene SWP 4.0.3 does not support asynchronous server call point

▪ Replace ASYNCH to SYNCH by using fileread, strrep MATLAB APIs

Set to zero
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Final AUTOSAR SW architecture model
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Change native declaration SwBaseTypes because mobilgene can import only 

Platform Type

unsigned char
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Round-trip workflow between MATLAB and mobilgene C studio

▪ Generate code and ARXML

▪ Copy arxml files and source files to mobilgene project

Create Copy
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Integration SW in mobilgene 

▪ Add the composition generated from MATLAB into CSWC_RootComposition
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Integration SW in mobilgene 

▪ Just proceed with the mobilgene development process
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Integration SW in mobilgene 

▪ Init Event for initialization function is not supported in mobilgene SWP 4.0.3

▪ Refer to the mobilgene FAQ to call initialization function of each application
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Useful modeling techniques

▪ Conditional RteRead/Write calls for general bus element data type
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Useful modeling techniques

▪ Conditional RteRead/Write calls for general bus element data type
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Useful modeling techniques

▪ Conditional RteRead/Write calls for general bus element data type



47본문서는 현대자동차·기아의 정보자산으로 귀사와의 비밀유지계약 및제반법률에 따라법적 보호를 받습니다.

Useful modeling techniques

▪ Conditional RteRead/Write calls for bus element data type struct

Define Simulink.Bus data type in .sldd and set header file Rte_Type.h

Bus virtuality : inherit

Bus virtuality : nonvirtual
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Useful modeling techniques

▪ Conditional RteRead/Write calls for bus element data type struct
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Useful modeling techniques

▪ Conditional RteRead/Write calls for bus element data type struct
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Useful modeling techniques

▪ Conditional RteRead/Write calls for bus element data type struct
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Our use case

Application Layer

CDD

RTE
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Our use case

▪ Modeling application layer with AUTOSAR Blockset
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Our use case
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Our use case

▪ Testing the SW in HILs and in vehicle level and developing new/updated 

functions or features

▪ Planning to do the same works with mobilgene SWP 4.4.0
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