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Company Profile

December 16, 1949Established

Capital 187.4 billion yen   (US$2.0 billion)

Notes:
U.S.dollar amounts have been translated, for convenience only, at the rate of 94.05 yen = US$1,
the approximate exchange rate prevailing on March 31, 2013. Billion is used in the American sense of one thousand million.

Net income

181.7 billion yen (US$ 1.931.8 million)
146.0 billion yen (US$ 1.552.8 million)

Consolidated basis
Non-consolidated basis

(Japan 13, North America 4, Europe 2, Asia/Oceania 11, Others 2)
Affiliates under the equity method 32

(Japan 62, North America 28, Europe 34, Asia/Oceania 53, Others 6)
Consolidated subsidiaries 183

Employees

132,276
38,385

Consolidated basis
Non-consolidated basis

Net sales
3,580.9 billion yen (US$38.1 billion)
2,276.8 billion yen (US$24.2 billion)

Consolidated basis
Non-consolidated basis

/ as of March 31, 2013
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Convenience

Comfort
Gasoline engine management system,
diesel engine management system,
hybrid and electric vehicle components, 
starter, alternator, radiator, etc. 

Safety
Sensing technologies for driving assist systems,
actuator & computer for antilock brake system (ABS) /
electronic stability control (ESC),
adaptive front-lighting system (AFS),
airbag sensors & electronic control units,
periphery monitoring system, instrument cluster,
rain sensor for automatic windshield wiper, etc.

Car air conditioning system,
air conditioner for buses, air purifier, etc.

Environment

Car navigation system,
electronic toll collection system (ETC),
remote security system,
remote touch controller, smart key,
advanced vehicle operation system (AVOS),
etc. 

Main Products
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Challenges surrounding Mobility Society

Energy collaboration with homes and local communities 

 PHV,EV to Smart grid, Micro grid

Semi-automatic drive by coordination with infrastructure
（Vehicle-vehicle, Road-vehicle）

Utilization of IT・Cloud by broadband connection

Change of the usage style of the car

 Car sharing, Multi modal

Energy collaboration with homes and local communities 

 PHV,EV to Smart grid, Micro grid

Semi-automatic drive by coordination with infrastructure
（Vehicle-vehicle, Road-vehicle）

Utilization of IT・Cloud by broadband connection

Change of the usage style of the car

 Car sharing, Multi modal

Future SocietyFuture Society

Realize Zero-traffic accident society

Pre-crash safety ～ Active safety～
Drive assist

Make existing products low cost for 
wider spread and develop further 
advanced safety device

Realize Zero-traffic accident society

Pre-crash safety ～ Active safety～
Drive assist

Make existing products low cost for 
wider spread and develop further 
advanced safety device

Traffic SafetyTraffic Safety
Contribution to developing an 

environment friendly to the earth
CO2 reduction, fuel efficiency

improvement and diversification of 
energy sources to prevent global 
warming

More electric（Hybrid, PHV, EV）
Change from Engine to Motor

Contribution to developing an 
environment friendly to the earth

CO2 reduction, fuel efficiency
improvement and diversification of 
energy sources to prevent global 
warming

More electric（Hybrid, PHV, EV）
Change from Engine to Motor

Global EnvironmentGlobal Environment

PHV: Plug-in Hybrid
EV: Electric Vehicle
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CO2 free / Low CO2 emission vehicle will expandCO2 free / Low CO2 emission vehicle will expand

Global environment : Global warming and counter measures

Powertrain Mix
（450ｐｐｍ scenario）

Source ：World Energy Outlook 2009, IEA 
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• stronger crackdown, safety 
education
• Infrastructure improvements
• seatbelt obligated
• front-crash test obligated
• Airbag, ABS 100% installed

Traffic fatalities in Japan

（Source）

・Based on various statistical data in 2009
（Exhibited by： Global status report on road safety (WHO), European Road Statistics 2009 (IRF),

Transportation conditions report of major countries（MLIT）, NPA, NHTSA, The Ministry of Public Security of the 
People's Republic of China.）
・EU： 25 countries  (excepted Bulgaria, Romania  from EU-27)
・South-Eastern Asia: Philippines ('06), Malaysia ('07), Singapore ('07), Indonesia ('07), Thailand ('07)

Safety - traffic accident fatalities in global and Japan

Emerging country is similar to 1960s Japan ⇒ Demanding Airbag, Seatbelt, ABS/ESC
Airbag, ABS/ESC already spread in JP,US,EU ⇒ Demanding ADAS (Advanced Driver Assistant)
Emerging country is similar to 1960s Japan ⇒ Demanding Airbag, Seatbelt, ABS/ESC
Airbag, ABS/ESC already spread in JP,US,EU ⇒ Demanding ADAS (Advanced Driver Assistant)

ABS: Anti-lock Brake System
ESC: Electronic Stability Control



C  DENSO CORPORATION All rights reserved.

8 / 41

This information is the exclusive property of DENSO CORPORATION. Without their consent, it may not be reproduced or given to third parties.

Anyone, Anytime, Anywhere : enjoy various services through network without any stress.

Future Society ：Mobility society image

Ubiquitous SocietyUbiquitous Society

Smart gridWidespread use of IT services

Social controlAutomated driving

POI

map

Route calculation

・・・

cloud

permanent connection

Broadband connection

New mobility society in cooperation with social infrastructureNew mobility society in cooperation with social infrastructure

BATT

BATT

Monitoring
smart meter

BATT

BATT

Monitoring
smart meter

Smart phone

cellphone
network

WiFi

V2I

V2V DSRC

generation

generation
transmission

PLC or radio

Multi-modal mobility
Transit fee

Car sharing

Park & Ride

Distance control

Crash avoidance

Pedestrian detection

Charging spot

Expected 
travel distance

Operation & 
management

center

management

V2V: Vehicle to Vehicle communication
V2I: Vehicle to Infrastructure comm.
DSRC: Dedicated Short-Range Comm. PLC: Power Line Communication

Controll Center
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History and areas of car electronics
20101970 1980 1990 2000

●Semi-conductor
●Micro controller ●High density mount

●System on Si

●Digitalization
●Networking●Software

Distributed systemIntegrated system

Environment

Safety

Comfort

Convenience

●Exhaust gas 
measures

●Fuel efficiency improvement

●ITS

Alternator

Fuel injection control Lean burn
Direct injection

Automatic charge system

●Comfort improvement
●Information communication

●Pursue safety

Car air conditioner Auto. Air Conditioner
NavigationAutomobile phone

VICS ATIS

ABS Airbag ESC ACC

ASV

Igniter

IC regulator
Ignition timing control

Engine control Air pressure warningLight distribution control
Night vision

GPS Navigation

Air sus control
Vehicle height control

VVT
Hybrid

by wire

DSRC

Immobilizer

ProductProductProduct

●Mechanical control
→Electronics

TechnologyTechnologyTechnology
●Opt electronicsIC LSI ASIC

・Car navigation system
・Automotive phone
・ETC system
・Audio system

Information communicationInformation communicationInformation communication

・Power steering control system
・Electronic control brake system
・Drive assist system

Chassis controlChassis controlChassis control

・Air Cond. system
・Air bag system
・Smart entry
・Security system

Body controlBody controlBody control
・Engine control system

－Gasoline and Diesel engine control
・Transmission control system
・HEV/PHEV control system

Power train controlPower train controlPower train control

PHV,EV
ISS

PCS
Anti-collision

Infrastructure 
collaboration

WiFi

●SiC

Importance of electronics system is ever growingImportance of electronics system is ever growing

2020
Smart grid

●Platform

ECU(Electronic Control Unit)
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Characteristics of automotive embedded software

 High quality
 Functionality・reliability・efficiency

（+ usability・maintainability・portability）

 Hard real-time

 Resource optimization

 Difference in domains
 Control, body, information system

 High quality
 Functionality・reliability・efficiency

（+ usability・maintainability・portability）

 Hard real-time

 Resource optimization

 Difference in domains
 Control, body, information system
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Real timeReal time

InformationInformation
systemsystem

BodyBody
systemsystem

ControlControl
systemsystem

Idea/concept

Func. Spec. design

Software design

Implementation

Test

Calibration

Vehicle validation

Type
A

Type
B Type

C

Supplier’s
scope

 Division of development scope with 
automotive manufacturers
 Development based on coordination 

 Synchronization with vehicle development 
cycle
 Verification using vehicle and bug 

fixing
 Many variations

 Local laws, regulations, options
 Continuous functional improvement

 Division of development scope with 
automotive manufacturers
 Development based on coordination 

 Synchronization with vehicle development 
cycle
 Verification using vehicle and bug 

fixing
 Many variations

 Local laws, regulations, options
 Continuous functional improvement

ProcessProcess
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Example Gasoline Engine Control System

AirAir--flow sensorflow sensor

O2 sensorO2 sensor

A/F sensorA/F sensor

CatalystCatalyst

Variable Valve TimingVariable Valve Timing

Electronic throttleElectronic throttle

Cam angle sensorCam angle sensor

ECUECU

InjectorInjector

Fuel pumpFuel pump

Ignition coilIgnition coil

Spark plugSpark plug

Intake pressure sensorIntake pressure sensor
Oil flow Control ValveOil flow Control Valve

Water temp. sensorWater temp. sensor

KnockKnock
sensorsensor

Crank angle sensorCrank angle sensor
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720゜CA
Ignition

Compression Combustion ExhaustIntake#1cyl.
#3cyl.
#4cyl.
#2cyl.

Injection

10ms @6000rpm

Inj,Ig order signal

Inj, Ig interrupt processes

Other interrupt processes

Inj, Ig calculation tasks 

Other calculation tasks

Ignition (Ig) processInjection (Inj) process

P
riority

Crank angle 

Example Gasoline Engine Control System

Simple sample of Gasoline Engine control Simple sample of Gasoline Engine control 
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Examples Electronic Stability Control 

制御
ECU

ブレーキ
アクチュ
エータ

マスタ
シリンダ

エンジン
ECU

制御
ECU

スロットル
開度センサ

ブレーキ
アクチュ
エータ

マスタ
シリンダ

スロットル
アクチュエータ

Engine 
control 

ECU
ESC ECU

Throttle open 
angle sensor

Yew rate sensor

Brake 
actuator

Wheel 
rotation 
speed sensor

Steering 
angle 
sensor

Pressure sensor

Master 
cylinder

Throttle 
control 

actuator

ESC (Electronic Stability Control) includes ABS (Anti lock BrakeESC (Electronic Stability Control) includes ABS (Anti lock Brake System), TRC (Traction System), TRC (Traction 
Control), which is based on the wheel rotation sensor signal thaControl), which is based on the wheel rotation sensor signal that detects wheel rotation t detects wheel rotation 
condition.condition.

Acceleration sensor  
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Example ADAS ( Advanced Driver Assist System)

CameraCamera

MMW RADARMMW RADAR

LIDARLIDAR

Ultra sonicUltra sonic

Wireless com.Wireless com.

Driver MonitorDriver Monitor

Application

Prevent 
misacceleration

Adaptive Cruse 
Control

Collision 
Mitigation

Auto Parking

Collision Warning

Auto Lighting 
Control

Lane Departure 
Warning

・・・

Brake

Engine

Light

Driver

Safety M
anager H

M
I M

anager
V

ehicle M
otion C

ontrol
Instrum

ent 
Cluster

Engine

Center 
Display

ESC

Light 
Control

EPS

ECU

Sensor M
anager

Steeling
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Automotive embedded software development

08MY-大衆車

Functionality A-3.2

08MY-大衆車

Functionality A-3.1

03MY-中級車

Functionality A-2.2

06MY-中級車

機能A-2.1
Functionality B-2.2

09MY-中級車

機能A-2.2
Functionality B-2.1.2

03MY-中級車

Functionality A-2.1

06MY-中級車

機能A-2.1
Functionality B-2.1

09MY-中級車

機能A-2.2
Functionality B-2.1.1

02MY-高級車 05MY-高級車 08MY-高級車

Functionality A-1
Functionality B-1.1

機能A-1.1
Functionality -1.1

機能A-1.2

Functionality C-1.1
01MY-flagship 04MY-flagship 07MY-flagship 

Functionality A-0 Functionality A-0.1 Functionality A-0.1.1
Functionality B-0 Functionality B-0.1

Functionality C-0

08MY-Ordinary car
Functionality A-3

02MY- High-class car Vehicle 08MY- High-class car

Functionality A-1
Functionality B-1

Functionality A-1.1
Functionality B-1.1
Functionality A-1.2

Functionality C-1

03MY-Mid-class car
Functionality A-2

06MY-Mid-class car
Functionality A-2.1
Functionality B-2

09MY-Mid-class car

Functionality A-2.2
Functionality B-2.1

Increasing variations due to
car line

Increasing number of versions due to functional improvements

A large number of similar but different software is developedA large number of similar but different software is developed
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Transition in scale of automotive embedded electronic systems

The number of lines of code is estimated to reach 100 million in 2015The number of lines of code is estimated to reach 100 million in 2015

Note：OEM names and data sources are specified in the chart . Data sources are in (  ). Source：Article search, BCG database and analysis
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Vehicle network

 Control system : （mid ～high speed） CAN, FlexRay
 Body system : （low speed) CAN, LIN
 Information system   : （high speed)            MOST, IEEE1394, Ethernet

Front
ECU
Right

Laser
Radar
Sensor

Front
ECU
Left

Auto Cruise
ECU

Engine
ECU

Chassis
ECU

Occupants
Detection
Sensor

Roll Over
Sensor

Air Bag

Cluster
ECU

Gate Way 
ECU

Combination
SW

Audio &
Climate Control

Panel

Steering 
Lock ECU

Seat

Rear SW

Integrated
Body ECU

Rear ECU

RL Door
ECU

RR Door
ECU

P Door
ECU

D Door
ECU

Display &
Display ECU

TV & Audio
Turner

Digital Audio

Body system

Control system 

Information system

Typical automotive communication protocol Typical automotive communication protocol Typical automotive communication protocol 

Network for three different systems based on required bandwidth,
and broadband connection will become more common

Network for three different systems based on required bandwidth,
and broadband connection will become more common

infrastructure
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Network

Resource sharing 
among ECUs via 
network

Access

Data exchange 
of variables via 
direct lines

1990 2005 2010 201x

Transition of vehicle electronic systems

Independent 
control

Intelligent vehicle system
＋infrastructure integration

Integrate On demand

Autonomously response to 
user’s needs and vehicle 
situations

Coordination and 
integration of 
applications 

Stand alone

Motion control
Integration system

（Ex.）Engine control  → Vehicle motion integrated control → Driver assist integrated control→ Automated drive

ECU systemECU systemECU system

Control trendsControl trendsControl trends

Vehicle integration 
system

Processing Data
exchange Network Integration Autonomous & Cooperative
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Transition in DENSO approach

Scale changes results in quality changes.

Optimization as a whole aiming at standardization,  
Right person in the right placeProduct-oriented individual optimization Perspective

Organizational quality management using standard 
processes

Quality management focused on individual 
skills

Management 
approach

Large scale softwareSmall scale software

Technological methods, architectureAssembler,  C languageDevelopment 
approach

Pursue improvements in cost and 
performance through craftsmanship
Improvement of existing function

Aim
Pursue improvements in quality and efficiency 
through work split and collaborations.
Creation of new values by functional collaboration

Component-based development

Model-based development

Platform-based development

（ Code-based development ）

1990 2005 2008 201x'96

Organizational collaboration
Industrial 

collaboration

Craftsmanship

Team collaboration 

Began fundamental activities to 
redefine development approach

DESCARTES Project DESCARTES Project 
（（DEDEvelopmentvelopment of of SSoftware oftware CComponents, omponents, ARARchitecturechitecture, , 
TTechnology, echnology, EEnvironments andnvironments and SSystemsystems））
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Basic idea of our approach

In order to develop a 
large number of similar 
but different software 
with high quality and 
productivity

Total optimization by reuse
Architecture ： Hierarchical and modularized units for reuse.
Process   ： Collaborations for standard assets development 

and product development 

Total optimization by reuse
Architecture ： Hierarchical and modularized units for reuse.
Process   ： Collaborations for standard assets development 

and product development 

Standard assets development
Needs Product development

System design

ECU requirement 
definition

Structure design

Software component 
design

U
se

Development 
Standards
Architecture
Platform
Component
Process, tool
Test scheme

Audit Audit

Quality assurance process

Requirements

Customer
Product
Services

System test 

ECU test

Integration test

Software component
test

Goal

Registration/
M

anagem
ent

Architecture development

Platform development

Standard component development

Production technology development
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Component-based development（1）

Hierarchical and modularized units for reuseHierarchical and modularized units for reuse

APIAPI

COM/NMCOM/NM

Application Components

Sensor/Actuator Components

Device Drivers 

Device Handlers

Platform

Sensor / Actuator

Electronic Circuit

Micro processor

Communication Chip

Network bus

Hardware

External Information

Application Function
Specifications

Legacy Codes

1

0

4

3

2

1

Component 
Repository

Model-based
Specification

Auto-code Generation

Re-use

Re-use

Component Design

Porting

RTOS

Application Framework
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Ca
r m

od
el 

de
ve

lop
men

t

ECUECU softwaresoftware developdevelop

ECU

ECUtest

HW/SW integration test

ﾌﾟﾛｸﾞﾗﾑ結合テスト

ECU requirement definition

ECUｼｽﾃﾑ方式設計

ｿﾌﾄｳｪｱ方式設計

Control spec

Registration

Software component DB

Component-based development （2）

ECU software developmentECU software development

ECU

ECU test

HW/SW integration test

ﾌﾟﾛｸﾞﾗﾑ結合テスト

ECU requirement definition

ECUｼｽﾃﾑ方式設計

ｿﾌﾄｳｪｱ方式設計

Control spec

Software component developmentSoftware component development
Coding

Component design

Implementation design

ECU

ECU test

HW/SW integration test

Program integration test

ECU requirement definition

ECU system design

Software design

Control spec

Unit test（BB）

Unit test（WB）

Reuse

Reuse 

Reuse

Work split between software component development and assembly processesWork split between software component development and assembly processes

ECU software developmentECU software development
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Calibration & Validation

Calibration tool

Calibration DB

Specification development
& Verification

Control model description tool

Control model 
verification tool

Model-based development

Issue: For consistent process, how to deal with the gap 
between control model and implement model 

Issue: For consistent process, how to deal with the gap 
between control model and implement model 

• Calibration and validation 
using code, models, and 
hardware (incl. real vehicle)

Automated 
test bench

制御モデル

C program

Automatic code generation tool

Control model
Code generation & test

• Test comparing the 
code and the spec 
models

実装実装

Design Design 
VerificationVerification

ImplementationImplementation

• Direct code generation 
from spec models

• Describe control spec in model
• Verify the spec by simulation

Automatic 
calibrator
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Technical trendsTechnical trendsTechnical trends

ECU domain
software

hardware

system

body

Platform

(physical PF)

Integrated system

applic
ation

engine

applic
ation

brake

applic
ation

steer

Vehicle motion

System domain

infotainment

StandardizationStandardizationStandardization

GoalGoalGoal

IEC61508/ISO26262

Platform based 
development is 
accelerating in the world.

http://www.autosar.org/
http://www.jaspar.jp

applica
tion

engine

applic
ation

brake

applic
ation

steer

appli
catio

n

appli
catio

n

appli
catio

n

The purpose of the platform based development
 Improve the value of systems and services across domains.
 Restructure business/technology model from vertical 

integration to horizontal work split.
 Secure quality of complicated vehicle control system.

Platform based development
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Go 

Architecture ～Functional vs Physical～

D
ual IN

J

EG
R valve

Outside
recognition

Vehicle 
motion：

Other vehicles White lines Pedestrians 

Distance 
keeping Lane keeping CAS 

HMI:
Emphasized

display 

Colum
n

Steer

brake ACT

Drive assist ＥＣＵDrive assist ＥＣＵ

Front light

O
ptical Axis ACT

Center display

H
aptic

device

Functional world

Physical world

ＨＭＩ-ＥＣＵＨＭＩ-ＥＣＵ

All directional 

brake assist
Parking 
assist

Autonomous 
travel

Skill support

Auto-drive Awakening

Road-vehicle 
comm.

Vehicle-vehicle 
Comm.

Intelligent pedal

Satellite 
Comm.

Driving 
instruction

Face 
direction (eye) Alcohol

Disaster 
info.

Engine ECUEngine ECU brake ECUbrake ECUSteering ECUSteering ECU

Instrum
ent cluster

Light ＥＣＵLight ＥＣＵ ＤＣＭＤＣＭBody ＥＣＵBody ＥＣＵ

Example : 
Advanced safety

Turn Stop Visibility Driver status

Universal functional 
structure, 

interfaces between 
functionalities

Optimize QCD 
according to vehicle 
requirements.

Inform
ation
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Functional architecture

Grouping the structures, for further development efficiency: 
Object, Status, Equipment(4 clusters) and Infrastructure（2 clusters）

Grouping the structures, for further development efficiency: 
Object, Status, Equipment(4 clusters) and Infrastructure（2 clusters）

Coordination strategy
Object management
Layer

Status, Equipment
Management Layer

Infrastructure Layer

Group control strategies by functional similarity view, for easy control system design

Vehicle

motion

control

Body 

electronics

control

Vehicle

environmental

interface

Human

machine

interface

Energy management Network management
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Application of functional architecture

Case of ADAS

Case of Body
control

Traditional  structure New structure

Steering system

Power train 
system

Brake system

ACC

CMS

LKA

ISA

Infrastructure
Collaboration

Drive assist Status
management 

ACC

CMS

LKA

ISA

Infrastructure
Collaboration

Arbitration betw
een applications  

vehicle
m

otion
m

anagem
ent

VDC

Front-back control PF

Steering system

Brake system

Equipment
control

Driving position 
adjustment

Return away

Automatic 
door

Door

Seat

Door lock

Driver assist application

Equipment
control

Status
managementBoarding assist application

Door

Seat

Protection

Platform

Internal space

arbitration

Driving position 
adjustment

Return away

Automatic door

arbitration

State m
anagem

ent 

・

distribution

・・・

Door lock

Tilting & 
telescoping

Application

Environment HumanBody

Energy 
infrastructure

Information 
Infrastructur

e

Motion

Side control PF


optim

ization and standardization of interface  betw
een functions


Functional architecture w

ith hierarchy function layout

Tilting & 
telescoping

Power train 
system

ESC
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Efforts for variant deployment
-0.25G

0G

24km/h

60km/
h

Target acceleration

Actual acceleration

Vehicle speed

Target drive torque

Target control torque

Actual drive torque

Actual control torque

1/2

1/3

1/6
Application can be developed without consideration of

vehicle motion system.

EffectEffectEffect

•Actual control data（Ex：60km/h⇒24km/h, 0.25G deceleration）

Drive assist systemDrive assist systemDrive assist system Verification results for the development of 
drive assist application within the 

company（Only application functionalities are 
developed.）

I/F spec compliant to AUTOSAR・VLC spec

Axle torque
base

Drive assist application State management

ACC

CMS

ISA

Infrastructure
coordination

Arbitration betw
een applications

Longitudinal control PF

Power train 
system

Brake system

Equipment control

Vehicle m
otion m

anagem
ent

5 types

2 types

×

Acceleration
base

4 applications

•Implement ”Status management“layer between 
application vehicle motion system 

Traditional structure New structure

Application of functional architecture ～Verification of effect～

Parallel development 
of equipment and 
applications

Development of 
application control 
without consideration of 
equipment

Separation of 
individual equipment 
performance from 
application control

Development period for new 
functionality

Development effort for new 
functionality
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Standardization - Overview of AUTOSAR -

‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12

★03/8
Launch

★04/1
DN participation

★05/5
Rel1.0

★06/5
Rel2.0

★07/1
Rel2.1

★07/9
Rel3.0

★08/12
MS 4.0

★09/9
Rel4.0

PHASE Ⅰ PHASE Ⅱ PHASE Ⅲ

★12/10
Rel4.0.4

Selective enhancement 
of the standardAUTOSAR CONCEPT specfor R1.0 specfor R2.0 specfor R3.0 Validation & specfor 4.0

★12/1
Rel4.0.3

★11/4 
Rel4.0.2

http://www.autosar.org/

開
発

手
法

、
認

証
等

RTE (Runtime Environment)RTE (Runtime Environment)

Basic SoftwareBasic Software

AUTOSARAUTOSAR
InterfaceInterface

AUTOSARAUTOSAR
InterfaceInterface

AUTOSARAUTOSAR
InterfaceInterface

Application
Software

Application
Software

Application
Software

HardwareHardware

Software standardization led by Europe

(The AUTomotive Open System Architecture)

M
et

ho
ds

, c
er

tif
ic

at
io

n
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AUTOSAR Concept

• Development by combining 

components (SW-C) from 
multiple suppliers on VFB.

• Develop and manage a vehicle 
system consisting of multiple 
ECUs as one virtual ECU.

http://www.autosar.org/

ECU I

Virtual Functional Bus

A
U

TO
SA

R
SW

-C
1

A
U

TO
SA

R
SW

-C
2

A
U

TO
SA

R
SW

-C
3

A
U

TO
SA

R
SW

-C
n...

ECU II

A
U

TO
SA

R
SW

-C
1

A
U

TO
SA

R
SW

-C
2

A
U

TO
SA

R
SW

-C
3

ECU m

A
U

TO
SA

R
SW

-C
n

RTE

Basic Software

RTE

Basic Software

RTE

Basic Software

...

VFB view

Mapping

System Contraint
DescriptionECU

Descriptions
Tool supporting deployment

of SW components

Gateway

SW-C
Description

SW-C
Description

SW-C
Description

SW-C
Description VFB(Virtual Functional Bus)

Virtualization of hardware and network

Locate SW-C in ECU 
and generate RTE

Integrate SW-C, RTE, Basic Software 
and make up ECU software

Model SW-C on VFB
and implement SW-C

Issue: Practical solutions for realization of the concept
（Resource optimization, application design, tools etc.）
Issue: Practical solutions for realization of the concept
（Resource optimization, application design, tools etc.）
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Significance of Platform base development

Future integral development styleActual integral development style

After integral,
documents are only
source code . . .

Architecture and I/F are fragmented,
OEM / Supplier / Domain

System
 specification

Source code

Company A
x domain

Define architecture and I/F 
optimized for each domain

 Traditionally, the coordination/fine-tuned development approach  demonstrated the strength 
of Japanese automotive industry

 In the future, creation of new values. including the viewpoints of total optimization and 
industrial collaboration, will become the core of competitiveness

Company B
x domain

Company C
x domain

Company A
y domain

Company B
y domain

Company C
y domain

Company A
x domain

Company B
x domain

Company C
x domain

Company A
y domain

Company B
y domain

Company C
y domain
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Direction and challenges for the future

Closed Closed （（enclosedenclosed）） OpenOpen（（Industry Industry 
standardsstandards））

ModularModular
（（combinationcombination））

IntegralIntegral
（（Fusion/Fusion/

Coordination)Coordination)

PC

Mobile phones
Information terminal

Games 

Packaged software

Main frame

Toward co-existence of Integral and Modular
 Re-establishment of architecture and process
 Collaboration inside and outside the industry, 

strategic standardization activities
 Shift from time-based approach to value-based 

approach
Management toward motivating diverse human 

resources

A社

B社

C社

Horizontal Horizontal 
work splitwork split

D社

Future automotive Future automotive 
embedded systemembedded system

【【Both integral and modular Both integral and modular 】】

Automotive 
embedded system

Home appliances
Office equipment

A社 B社 C社

Vertical Vertical 
integrationintegration
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分析 創造

人間関係事実

分析 創造

人間関係事実

Harman modelＥＱ

Management of diverse human resources

Human resource 
capability 
model

Excersize

Outcome

Knowledge
・Technology

Basic skills

Values・Mind

Personality・Fundamental ability

Latent
O

vertConceptualization skillConceptualization skill

Personal self-consciousnessPersonal self-consciousness

Support

Phase

Areas

Softw
are

System

Planning・ResearchDevelopment Mass production

Process improvement・Quality management・ Human development・
Intellectual property management

Generate profits by 
producing products 

Develop 
Standard 

assets

Sow 
seeds

Development know-howDevelopment know-how

0

200

400

600

800
Understanding

Analysis

ConceptualizationRelationship

Leadership

DomesticOverseas

 Utilizing Utilizing llatent talent  atent talent  
measurement indicator for measurement indicator for 
training and managemtraining and managemeentnt

Clarify “What an employee wants to do”,  “What an employee can do”, 
and globally implement “right person in a right place”

Clarify “What an employee wants to do”,  “What an employee can do”, 
and globally implement “right person in a right place”



C  DENSO CORPORATION All rights reserved.

40 / 41

This information is the exclusive property of DENSO CORPORATION. Without their consent, it may not be reproduced or given to third parties.

Contents

1.1. Macro trends in mobility societyMacro trends in mobility society

2.2. Trends and issues in automotive embedded Trends and issues in automotive embedded 

softwaresoftware

3.3. DENSODENSO’’ss activitiesactivities

(1) (1) ComponentComponent--based developmentbased development

(2) (2) ModelModel--based developmentbased development

(3) (3) PlatformPlatform--based developmentbased development

(4) Challenges for the future(4) Challenges for the future

4. Summary4. Summary



C  DENSO CORPORATION All rights reserved.

41 / 41

This information is the exclusive property of DENSO CORPORATION. Without their consent, it may not be reproduced or given to third parties.

Summary

 Global scale social contribution is required for automotive industry. 
– Global environment ：Promotion of electric driven systems for reduction of CO2 

emission.

– Traffic accidents ： Development of advanced safety equipment toward a zero-accident 
society.

– Future society ：Realization of connected automobiles in the ubiquitous society.

 DENSO will continue the challenge of changes/reform of automotive 
embedded software development.
– Architecture and process to realize both product enhancement and QCD.

– Platform-based development to facilitate the change from vertical integration to 
horizontal work split.

– Strategic standardization activities to promote total optimization.

– Management system to motivate diverse human resources.

 To establish a foundation which supports not only our company but also 
the automotive industry, DENSO would like to actively promote activities 
in cooperation with the companies and individuals in other fields.
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Thank you!Thank you!

Your attention has been appreciatedYour attention has been appreciated


