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Overview

▪ Providing new services and continuously 
updating vehicle performance through OTA 
(Over-The-Air)

▪ Equipped with high-load technology utilizing 
the cloud

▪ Providing various connectivity services

Transition to Software Defined Vehicle 

https://www.hyundai.co.kr/search/searchDetail?searchContents=sdv
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Overview

▪ Domain Centralized Architecture

▪ Reduction of SW development complexity 
through vehicle-level function integration

▪ Expanding Model-Based Development

VPC(Vehicle Platform Controller)

https://www.hyundai.co.kr/story/CONT0000000000094656

VPC
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Overview

▪ Integration of vehicle controllers

▪ AUTOSAR platform

▪ Feature based software architecture

▪ VPC LINK

Major changes for VPC
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Overview

▪ Integration of vehicle controllers

– Using Common tool-chain

• MATLAB R2023a

– Converting naming convention

– Converting block properties

Major changes for VPC

VPC Tool-chain

Requirement Design User Accept Test

Code Generation Unit Test

*.slx, *.sldd, *.slreq

*.c, *h, *.a2l, *.mk, *.arxml

*.a2l, *.hex, *.obj

*.ehb

*. mldatx, *.slx

Architecture 
Design

Integration

Report 
Generation

*.reqif, *arxml

AUTOSAR
Authoring

Implementation

*.eea

Integration Test
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Overview

▪ AUTOSAR platform

Major changes for VPC

Microcontroller (VPC)

ASW

Software 

component
Software 

component

Software 

component

RTE

BSW

Microcontroller (HCU)

ASW

RTE

BSW

Adaptor
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Overview

▪ Feature based software architecture

– Classification of application software by feature

– Software composition grouping

• Domains are classified by functional purpose.

• Domain is divided into layers as control target.

Major changes for VPC

Hierarchy

Domain(SW Composition)

Layer(SW Composition)

SW Component 

Runnable

ASW

Feature 1 Feature 2 Feature N⋯

SWC 1 SWC 3SWC 2 SWC 4 SWC M⋯
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Overview

▪ VPC LINK - MBD

– Shorten SW development time

– Seamless SW development environment

– Functions

• Architecture Update

• Model Library & Template

• Code gen. & Build

• Test (Static & Dynamic)

Major changes for VPC



9

Development of Application Software

Update MATLAB R2011b to R2023a

Scripts (.m)

R2011b(.mdl) 

+ Third party toolbox

R2011b(.mdl) 

[ Target Link ]

R2023a(.slx) R2023a(.slx) 

+ Simulink 

Data Dictionary

Simulink Data Dictionary

(.sldd)

MAT-file(.mat)

Data Dictionary

Model Library



10

Development of Application Software

▪ Change Simulink blocks

Update MATLAB R2011b to R2023a

Gain block (Target Link) Gain block (Embedded Coder)
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Development of Application Software

▪ Extract data dictionary to mat-file

Update MATLAB R2011b to R2023a

MAT-file(.mat)

Data Objects

Name

DataType

Class

Value

Description

⁞
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▪ Create Simulink Data Dictionary

Development of Application Software

Update MATLAB R2011b to R2023a

MAT-file(.mat)

Simulink Data Dictionary

(.sldd)

SWC (.slx) Parameters

Linking file 

Configuration 

User defined 

DataTypes

Shared Parameters

Sender / Receiver 

Interface

Sldd
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Mask

Development of Application Software

▪ Apply VPC model library 

Update MATLAB R2011b to R2023a
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Development of Application Software

▪ Sender/Receiver Ports

– The more RTE calls there are, the higher the 

CPU load

– To reduce the number of RTE calls, the In/Out 
signals between SWCs are create as 
structures

AUTOSAR Blockset

ASW

Software 

component
Software 

component

Software 

component

RTE

nin

nout

min

mout

kin

kout

The Number of signals = nin , nout , min , mout , kin , kout
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Development of Application Software

▪ Sender/Receiver Ports

AUTOSAR Blockset

AUTOSAR Simulink

Sender / Receiver ports In/Out Bus element

Port Port Name : SWC B to A

Data Element
Name : SWC B to A 

( Datatype : Simulink.Bus )

Port Element

Rp_SWC_BtoA

SWC_BtoA

SWC_BtoA Simulink.Bus

SWC_BtoA

Signal1

Signal2
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Development of Application Software

▪ Sender/Receiver Ports

AUTOSAR Blockset

AUTOSAR Simulink

Sender / Receiver ports In/Out Bus element

Port Port Name : SWC B to A

Data Element
Name : SWC B to A 

( Datatype : Simulink.Bus )

Signal
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Development of Application Software

AUTOSAR Blockset

Input 

signals

Output

signals
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Development of Application Software

▪ AUTOSAR Dictionary

AUTOSAR Blockset

SWC_BtoA

SWC_BtoA

SWC_BtoA Simulink.Bus

SWC_BtoA

Signal1

Signal2
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Development of Application Software

▪ Code Mappings

AUTOSAR Blockset
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Development of Application Software

▪ Automation script for AUTOSAR Interface

AUTOSAR Blockset

Configuration 

Shared Parameters

Parameters

Linking file 

User defined 

DataTypes

Sender / Receiver 

Interface

Change data dictionary

Sldd SWC1. Update Sender / Receiver ports
2. Update AUTOSAR Dictionary

3. Update Code Mappings

Script
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Development of Application Software

▪ Creating a Simulink Project for linking VPC LINK

VPC LINK - MBD

Domain

Layer

SWC

Simulink Project
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Build

Verification of Application Software

Verification Process

ASW

F

c

n

F

c

n

F

c

n

RTE

Adaptor

ASW

S

W

C

S

W

C

S

W

C

RTE

Updating MATLAB version

& Changing architecture

AUTOSAR migration

SIL

(Back-To-Back testing)Code generation

BSW

BSW

HIL Vehicle

Code generation

MIL
Simulate model

SIL

(Virtual)

Code generation

Build
HIL Vehicle
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Verification of Application Software

▪ CAN Input signal 

Model In the Loop (MIL)

Signal Editor

Test Harness

Vehicle Network Toolbox

Unpack

Pack

Pack – CAN DBC
Unpack – Network 

Description DBC (8byte)

Model (SWC)

Comparing results

ToleranceExpectedRaw
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Verification of Application Software

▪ CAN Output signal 

Model In the Loop (MIL)

Vehicle Network Toolbox

Pack

Configuration

Transmit

Pack – CAN DBC
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Verification of Application Software

Hardware in the Loop (HIL)

HiL Testing System

VPC

HIL Operating PC

Measure &

Calibration HW

Vehicle Plant Model

플랜트
모델

MCU 모델

모터
플랜트
모델

BMS 모델

배터
리

...

플랜트
모델

EMS 모델

엔진
플랜트
모델

HCA/MCA

모델

엔진
클러
치

...

HEV 차량플랜트

Vehicle Speed

Gear step

Engine Clutch

Engine RPM

Motor RPM

APS

BPS

Results
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Summary & Future plans

▪ Project goal is development of Vehicle Platform Controller(VPC) 

▪ Updated MATLAB from 2011b to 2023a to use the tool-chain for 
VPC development.

▪ Using AUTOSAR Blockset for applying AUTOSAR platform to ASW

▪ Test harness and Vehicle network toolbox are used to verify CAN 
Interface 

▪ Perform VPC SW verification using HILS

Summary
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Summary & Future plans

▪ Vehicle Test using y-cable

– Drive the vehicle using HCU controller as the master 

controller

– Use the VPC controller as a slave to perform only 

calculations within the controller

– ASW verification by comparing the output of 

controllers connected to Master and Slave

▪ Applying Simulink Requirement Toolbox and 

Simulink Test using VPC LINK - MBD

Future plans

HCU(Master)

VPC(Slave)

Vehicle

Y-cable



28

©  2024 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. 

See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may 

be trademarks or registered trademarks of their respective holders.

Thank you
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