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Model Based Development of Infotainment Software
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Abstract

In the age of CASE (Connected, Autonomous, Shared, Electric), automotive software has been growing in size
with systems becoming more and more complex, making it crucial to improve development efficiency to avoid
the collapse of development caused by expanded development scales and post-implementation reworks. So far,
model based development has been applied to dynamic control systems such as engine controls and advanced
driver assistance systems, and from now on, such development will also be required for information control
systems, including infotainment systems that will further grow in the software scale to perform specification
verifications at an early stage. Also we challenged efficient software implementation using automatic code

generations. This paper describes the models of information control systems and the development environment

of the model exchanges and verifications.
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Fig. T Work Sharing Patterns in Software Development
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ZCRIERDOBERFEL LTFRg.3ImTedHD,
BIRTCICHIEERBELZEIC, RIEETSCT
FROZDIRSTERLERD, £, BERCPEHZE
BRI A AR VWERICEEIR T 5 Z & THBIICET ILER
VUI—RERTEIETE, AFICLZHEVDEAZ
IS ehTES, RITFLTI VY VEIERRETIE, V
ThITT7HRADIRICEVWTERNAETILICELZY
TRITT7HEREETO THD, RERELPHRILTKRS
BHEREE EFTV3EY,

OEM ) Verification
) Auto generation
Y
System Requirements Analysis ) f)
System Architecture Design J
Software Requirements Analysis : Integrated Software test 1

J [ Software Integration test P

Supplier
Fig. 3 Development Method (To be)

— 106 —



No.40 (2023)

TR

3.2 ETFIITOEFIRE (ETILERE, MILS)
EIRBVWTETILTEERLAZEKR, B, %k
SEYT B7=IZ, MILS (Model in the Loop Simulation) ,
RURRREIO—DTH D ETIREICKL B &L H S,
Zal—>ariE, EFTINZRTLEERAANICS
LTHFINZHANESND KT 5. —7,
EFILBEE, BERINTOARVRE (BH) A3 A
NOEELZMBNICKREL, T5RIFXHERE, L
CIFRERINTOVAWVWREIZIEESBVWIEZRIET S
HDTH B, Fig 4 ICV AT LT —FT UV FvRETICE
172 MILS RUETILEREOBMER RT,

Requirements model

(Behavior model) Check whether a

result(output value)
is as good as expected.

System Architecture Design

Define outputs(value) to expect
and run simulation

Fig. 4 MILS and Model Checking Overview
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(b) Activity Diagram
Fig. 5 Example of SysML Model Representation
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Fig. 6 Overview of Model Transformation

5.2 WREERETIINEHR SRk

SZal—>a>DHDETILER (SysMLETIL
H5 MATLAB Simulink EFIILADZERE) ICDWVWTIRR B,

SysML EFTILH'S Simulink ETIAZTETEIHWVET
ILOERIIHLTIE, BRABEAETILERZAVE
SysMLEFILEERTEBRET U VT IL—ILEER LT
Table 1 ICETU YT NL—ILDO—FlZRT,

Table 1 Example of Modelling Rules
I N A

When plural transition exists from one state of the state  Because a drive form of the simulation is different from

machine diagram, Define the transitional priority on SysML model in the Simulink madel, a turn may be
SysML. mixed up about the transition that a transition turn is not
defined.

Use JavaScript for a programming language. Because, by the program by JavaScript, We were able to

confirm that simulation changed definitely.

Do not use Signal Event for a transition condition and Because, in Signal Event, the conversion by the
use Change Event or Time Event. conversien function of the SysML modeling tool is
impossible,

ERL L 72 )L—JLICREW SysML ET )L HEE T 5 L [FR
I2, ZEEIBRTOEMEEHRT 20D Ial—>3
YEETLI, Fig. 7 ICETLIE Sy MLETILERT, C
CTOTFART—ZD SysMLETIL (Fig. 7 D)
i, BIRIEI—F—RIEDORRBERD SysMLET L
(Fig. 70 DAEMH) 2RITITZHD—EDAITH 3,

Input values

Requirements model
e (test case) -
3

v i oo P 1

i
i
|
{

= | — ’

g
t

Fig. 7 SysML Simulation Execution Model
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Fig. 8 Evaluation Results from Simulink TEST
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