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External environment
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Environment surrounding vehicles

Traffic accidents and congestion Environmental problems
— Social significance of improving — Energy management to improve
the safety of vehicles fuel efficiency and electric mileage

Diverse needs
— Product appeal to quickly meet needs
while taking advantage of individual
diversity

Problems in logistics
— Social significance of improving
the transport capacity of vehicles

Declining means of

transportation in local areas
— Contribution to public transport
in local areas

Traceability and use of data
— Safety and carbon neutrality
throughout the lifecycle

*SDV (Software Defined Vehicle): A car that is controlled by software and can expand functions and improve performance even after it is sold.

Evolution of mobility (DX) by SDVs* is required to solve social issues.
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Changes in partnership

To date

Consumers

!

TierO car/manufactures

!

Tier1 suppliers
(general components manufacturers, etc.)

Tier2 suppliers
(casting, stamping, iemiconductors, etc.)

Tier3 suppliers
(dies/molds, materials industries, etc.)

Future
Consumers
Society development I
Service Provider
/ Cloud system
Mobility 25 o A
society B ids e
SerY‘C?S oo Apf[i(r)c:ch IT and
Application Car sharing MObIIIt.y related  telecommunications
J 7, Car COMPpanies industries. NTTDaTa B
s ra
, **“manufactures , ==
Veh'de”c Co-creation

\,0 s 0
: Tierl suppliegthatfstippRelts;
DENSO 4mi=i a mobility;
Crafting the Core AR

Co-creation

Automotive parts manufacturers Business companies 1T venders

(Parts and materials suppliers) related mobilit

y

Diverse co-creation through software creates new value beyond the framework of vehicles.
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Changes in the business structure due to the shift to SDVs

Global market for integrated ECUs* Changes in source lines of code (SLOC) Projection of car manufacture’s revenue from
hardware and software
The global market for integrated ECUs  The SLOC for realizing composite Car manufacture’s revenue from software
Is estimated to increase functions of an entire vehicle by is estimated to increase from 5% to 38%
11 times by 2035. software is estimated to more than 6 of the total revenue of the automotive
*Integrated ECUs that exist in each functional domain, such as ADAS and times by 2030. industry by 2040.

power training. It processes and judges vehicle data in an integrated manner,
and issues instructions to a large number of connected devices.

Market 49 127 SLOC Revenue
' (100 million yen)

600 million

11 tl mes _. ____________ Smartphone OS
6 times 20 million lines
PC OS 5%
100 mllllon 60 million lines
4,568
2022 2035 2020 2030 2021 2025 2030 2040
Source: Fuji Chimera Research Institute, Inc, “Comprehensive o Revenue from ~ Revenue from
Study on automotive electrical devices & components 2023 Source: The Ministry of Economy hardware software

(Volume II: ECU-related devices)”
Source: Graph created by DENSO using data from the Ministry of Economy

The value of software will expand due to the shift to SDVs.
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DENSQO's basic strategy for software
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The future that DENSO aims to achieve

Contributing to people’s happiness by expanding technologies cultivated in mobility

to a wide range of industries and society

Software spreads
contribution to the
environment

Software supports
safe transportation

@peration controD
Cdvanced safety anD ( H?:;:angde;n:r:'?y )
autonomous driving
<AutoFr::lt(¢ie:gvalet> < :?:ﬁ;:gs: >
@assenger sensing> ( Logistics )
( Agriculture )

Contributing to the safety and environment of the entire mobility society

through the expertise of an integrated system manufacturer.
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DENSO’s basic strategy for software

Create businesses from the value of software,
and lead initiatives for the evolution of vehicles and a mobility society in the future

Improve the cross-domain value High-quality global development Fostera collaborative ecosystem
and create solution businesses within the industry
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Standardization of Technology

DENSO will acquire a new competitive advantage based on software. |
DENSO aims to increase the number of software engineers to 18,000 by 2030
and achieve an 800 billion yen business scale* by 2035. “including software with ECU

*1: 1.5times higher than the current level
DENSO *2: 4 times higher than the current level
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Integration capabillities

Leveraging Comprehensive Automotive Expertise to Apply to Product Development

an entire vehicle and finishing



History of DENSQ'’s in-vehicle software and various types of software

History of in-vehicle software
‘80 ‘90 ‘00 10 20
@®Reducing exhaust emissions and improving fuel efficiency
Direct injection Hybrid
DENSO's first microcomputer EFI ISS FC/FCDC eAxle BEV
Lean burn VVT s Battery monitoring unit Mobility computer

@Pursuit of safety ICS with brake system GSP3

ABS Airbag VSC Night vision Pedal misapplication
. ) Air pressure alarm prevention system
Ry FUEPETEET TOMiTEl Radar cruise Light distribution control

Vehicle height control Stereo camera

@®Information and communication

. .. GPS navigation _E
Navigation Immobilization ASV  Driver status monitor

Carphone HUD Meter VICS ATIS DSRC

Over 40-years of experience in in-vehicle software

1. Integration
capabilities

Using software know-how far

an entire vehicle and finishing

it into a product

Proven experience at all car manufacturers
An extensive library of in-vehicle software

Powertrain
communic
Environmental system

Engine system
Electric system
|/ y 4
Driving system
Infotainment
Communication .
Chassis

Air conditioner

Heat

management
u [ _J |

Comprehensive coverage of core software

from the environment to safet

Proven development experience and deep know-how of important software

in all areas of in-vehicle that are not available in competitors.
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1. Integration
capabilities
Using software know-how far
an entire vehicle and finishing
it into a product

DENSQO’s competitive advantage in integrated ECU

To date Future
In-Car single domain In/Out-Car cross domain (mobility society)
Cloud
Software cost as a UP to 10% 50% or more o
Update
percentage of the
vehicle

M

r
i
|

£ e e A

| Energy :‘I ii HMI i: Autonomous j | Connected :I
| | | Shift to |
[ integrated ECU <= Pt‘:"‘l’sr # Body Chassis P Cockplt Safety B
*G/W: Gate Way a
A/C: Air conditioner |j r:, Ij j Ij Ij
Hardware DCM: Data communication Module SI ng Ie pu rposg ECUS
MM: Multimedia
HUD: Head up display N . . . . .
PKG: Parking brake Software Architect : An engineer who designs the optimal structure of systems and

ECU software as a whole that meets the required specifications.

Expectations of car i i ificati . . . .
p Integrgtlon of requirements specifications Ideas from the viewpoint of vehicle systems that realize user value
manufacturers for a single-purpose ECU

Optimal design of large-scale software spanning multiple ECUs
Integration design that balances quality, cost, and performance

=>The key lies in nurturing software achitects* who can perform overall
system design and strengthening project management skills to oversee
large-scale development.

Essence of software |Optimal design as a single-purpose ECU

Extent of the region |In-vehice system integration Software integration based on social systems

Strengths include understanding of needs, optimum software design,

and ability to create realistic forms across car manufactures.
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1. Integration
capabilities

Key core competencies for integrated ECU software sy

it into a product

eoltarsinitusiligdomain Areas to leave to your partners

| . . _ 7
(4o} CI?Ud hative technology Non-mobility related software/services/public/infrastructure etc. .
U Wide the range : Evolution
_|l, by co—creating with Areas 'FO co-create with pa_rfcners Partnerships with related industries
= S Software infrastructure related to mobility, etc. Creating opportunities in new areas
Vehicle x cloud linkage system (IN-OUT integration) :
Inte rfa ce In-vehicle application of IT and mobile technologies Control th.e interface thr.ough
dee and evolution
/ Automotive
D E N SO S Power Training/Body/Chassis/Thermal/CP/Safety
H d Energy Management/HMI/Autonomous/Connected
ome groun Electronic PF
-Trinity of mechanics/ In-Out integrated electronic PF/M-loT CORE/Architecture/ .
E lect ics/soft BSW/Large scale integrated ECU - : Deepen | ng
electronics/sortware _ _Example ]
U Software related _elemental technology Semiconductor technology
- *Embedded software Production technology - development process, tools, page . X .
? | . . X automation technology, prototype development environment Various types of in-vehicle
‘ o E in-vehicle quallty Product Technology - Functional Safety, Fast.Network, Security, software |IP
R ) -Large-scale integrated software —— Relationship of trust with car

Integrated mechanical and electrical technology manufacturers
Mechanical cooperation optimum control and

Semiconductor
SoC/Senser/ Application Specific IP correction algorithm Experience integrating stringent in-
vehicle requirements

Knowledge management system (Technology and human resources)
Human Resources Education/Certification System/Know-How Technology Transfer

Realizing the true needs of our customers

with our proven experience of in-vehicle and various software IP.
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1. Integration
capabilities

Ex. Full use of semiconductors in the software strateagv g

it into a product

Optimize and automate software integration within the hardware restrictions to meet the needs of various customers
@, ) Capacity shortages

Ana]cly5|s of Hardware desian Software coding To date \*/
rdwar i . - =
customers 9 Programming === =
requirements S
SPecig; - — e | Software package| _, - 53
cations — I ductor s'l 3 gAL")* = generation é 3
/ ! CPU I v s'; 3 EAL™): s 14| A N 4 g
e i Nt ormd® oir -
2.4 ‘x e ,eow o]
p (BB ‘ %: A “-,:,t(y e ; ! o
X It L
R Human-optimized for CPU Hﬁgineers design and modify

program repeatedly to ensure
performance and quality

Future
— = Limited

Attomatic opfimal hardware resource
simulation
+Software Pkg generation Preram.
BN = — > > automatic
;g [ - | optimization
World'’s first as =1 :1 by tool
an in-vehicle Automatic optimal code conversion tool ~ _ v_

(CPU+AI engine)

Optimize programs for integrated ECU with multiple
semiconductors and generate software package

Improving software quality and
reducing semiconductor costs.

product

Accelerate optimization and automation of software integration

through the full use of semiconductors and achieve the increased value of integrated ECU.
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Strengthening Global
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Human resources capabillities

Strengthening Global Development Structure
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[ 2. Human resources
capabilities

Trend of software engineers in the automotive industry | S,

With vehicles rapidly becoming more The competition to recruit software engineers has
intelligent, the industry faces difficulties in become more intense in the automotive industry.
recruiting and cultivating software engineers.

Shortages of software engineers (in Japan)

Participants in reskilling education

. . o TOYOTA  oxpand to 9,000 by 2025
All industries Automotive ind UStI’y Source: Toyota motor corporation integrated report 2022

1.3 million™ R&D diture f ft defined bilit
| expenditure for software-defined mobility:
0.9 / | HONDA Approximately 2 trillion yen

I Shortage of 2 Source: i i
- | * ource: Honda motor corporation 2024 business update
million ) 590 thousand 147,000

Training at the Nissan Software Training Center

NISSAN for 100 people per year

65,000

Source: Nissan motor corporation web site

Reskilling of approximately 400,000 employees,
BOSCH investing approximately 280 billion yen over the
10 years to 2026

Competition to
recruit engineers

Present 2030 Present 2030 Source: Robert Bosch GmbH web site

“1: The Ministry of Economy = Ea!fugt‘:d by DENSO based on
website data

The quality and quantity of software engineers will determine the competitiveness in the SDV era.
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2. Human resources

p blt

Initiatives to increase the development efficiency and strengthen human resources s

Strengthening human resources
Scale of the || 200 st e Sy 800

= u for upstream processes/advanced development
software | billion billion o g P P P
business yen ! /en ch S v' Project managers/software architects: Expansion of utilization of IT professionals
qC) 8 v' Enhancement of global capabilities to develop software: Standardization of work
Development 1L E 1= e
\J e C
volume Efﬁc'en.cy' 2 times Ccﬂ S v' Active M&A with software development companies:
| |
1 1 1 2 E Enhancement of alliances with the IT industry (utilization of 2,000 IT engineers as of 2023)
3 times = 3
I |
1.5 times I I = v' Enhancing DENSO's branding as a software company
(+6,000 engineers) 10,UVUV 18 000

v’ Career transition to software and professional talent certification system

enqlneers
Reform to work processes

g
IThuman | 12 000 engineers =
resources | ' T —=" > O . .

x 2 000 enginoel KCJ = v" Collaboration with car manufacturers: Seamless development from
In-vehicle XY g specifications to integration
know-how 000 ::) e v" Improvement of development tools: Integration of in-house tools and
engineers Y- .
L c generative Al

v" Enhancement of utilization of expertise on semiconductors: Utilization of

2023 2025 2030 2035 SoC/middleware

Enhance the quality of human resources and increase human resources by 1.5 times to expand the scale

of the software business and build a strong software development system.
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capabilities

Enhance the cultivation of project managers and software architects = #=== |

Strategic
Quantity: number of software engineers Quality: project managers™ partnership
! millon. > 50000 160000 > 3000 NTTDaTa ¢ DENSO
IT vs. Automotive IT vs. Automotive .
The IT industry is overwhelming in Source: *Graph created by DENSO using data from 1) EXpanS|On Of gIObaI SOftware resources
both quantity and quality. the Ministry of Economy, HR supply and demand WG B Expand the base of software engineers in the mobility
software field
B Enhance capabilities to build UX and software and
Function make proposals to customers
Apply IT = date Recruit software " .
Pp y . / ¢ . 2) Cultivating advanced software engineers
Study in-/outside- eéngineers e ; A . .
car architectures for Cloud platform W Enhance know-how to cultivate architects
] -
SDVs Dalta App IT human Er&l;ﬁ]r;csi know-how to manage the software
: Intearated ECU resources
Link development 3) Enhance the platform to support software
tools ‘ @ development
—\ \__ ] Df$velop tools fﬁr increasicrj\g theldevelopcrinent
ere . - efficiency in a short period/jointly expan
Conditions that DENSO's partners are expected to meet to sales Perioaiomiy &b
implement measures in various fields Increase the development efficiency by using
to vehicles software engineers B Build a structure for creating social value
Management u Gain.FIatform leadership in terms of implementation in a
foundation Track record/trust mobility-centered society

Strengthen human resources to cultivate software engineers globally

through strategic partnership with NTT DATA.

DENSO
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2. Human resources
p abi | tie:

Strengthening global software development capabilities s

Loeal business

Japan (GHQ) \__J Strengths
. eI_ocil busipess China Loeal busmless Global strategy | S Glohal development
In- vehlclepstam}ards I Technology DENSO development centers

* Electronic payment Logal busigess

?23%1129 in Europe |0 analysis Core technologies N\ * Globally deploy the quality
- sraake g BV » Focused on speed Gl'bal optimization North America control platform refined in
- Maturitv at IT StandardS Japan
] aturity at==Syccessful growth * 5G/Al . . .
S e (standardization) = * Security Establish the business for
- Agile/distributed local customers under the
DENSO | DENSO g elopivery leadership of local
Local.busingss ‘
Y India « Promote inter-regional
Technology and . .
experience originating in Southeast Asia collaboration
Europe and the U.S. Efficient, low-cost development
Software/IT engineers
Cultivation and == Abundanthurman /- = Kl P R
asmﬂnment of A" AW A
highly skilled

Promotion of globally

human resources coordinated projects

Shift from development under Japan’s leadership to global development

that takes advantage of regional characteristics.
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Domestic software development bases =1

Shlmbashl Muromachi, Nihonbashi, Tokyp

1NN J-QuAD DYNAMICS /
1 \ i Advanced Safety Software Development Compan
fg) N s
o’ E Hi y ]
! I ¢ '/

PR L DENSO IT
= Laboratory

Fukuoka
DENSO TECHN

Kobe Aichi prefecture Nagoya city and others
DENSO, DENSO TEN DENSO, DENSO TECHNO, DENSO CREATE

Aichi, Kobe, Fukuoka, Tokyo, Shimbashi, Haneda, etc.,

also promote research and development of in-vehicle software.
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Partnership Strategies

Other industries*Investment alliances

Powertrain Safe driving Information Common

Consumers Body control Communication  fndamental
soctey development I DENSO J-QUAD NTT DATA DENSO
sepvice Provider/ TECHNO DYNAMICS MSE CREATE

Cloud System

- 4 [JAPAN] [JAPAN] [JAPAN] [JAPAN]

Mobility 2y M

’ “igs ;
society Co-creatoin IT and h DENSO DRSO S AN DENSO PiNTeam

Appllcatlons with icati ELECTRONICS R olocy TEN H Id
’ Car share Mob|I|ty Related telecommunications TECHNOLOGY olding
i s\& companies industries ~ NTTD3aTa [JAPAN] [CHINA] [JAPAN] [GERMANY]
Car‘ 2 n
manufac

, TOYOTA TSUSHO TOSHIBA DENSO KOTEI NTT DATA
- Co-creation INFORMATION AUTOMOTIVE

SYSTEM ELECTRONICS [JAPAN]
[JAPAN] [CHINA] Sl

Partnership

Vehicles
&

Tierl supplller thaisuppRglits
DENSO Tierl
Crafting the Core AT a moblllty SQGiety,

DENSO
ELECTRONICS

[THAILAND]

Co-creation
Mobility— Elemental MIRI E
_ related REHCRE technology S : NDIAS

Laboratory MTechnologies

Development
technology DAPAN] [JAPAN]

(Parts and material companies

: [JAPAN]
suppliers)

DENSO will provide a wide range of solutions leveraging DENSO Group's collective strength

and partnerships with other industries.
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2. Human resources

capabilities

Initiatives to increase the efficiency of software development =
Improvement of development tools _ACtlver using Al-

Process automation Use of Al . Converting know-how @
(Optimize workforce efficiency) (Improve deve|0pment quallty)

cultivated through

-Digitalization of design information « Digitalization of design information In-vehicle system development to Al
* Automation of multiple process tool * Machine learning requirements analysis
(all automatic testing) and verification of past project data

» Generative Al design/implementation
Use of Al in software development (example)

Utilizing in-vehicle system know-how in all processes with Al =™,

|
|

! tegrated test Log analysis

AN

7 N I
System N /
c . requirements
Requirement analysis definition N

Archit\gctural design /

Problem analysis
of eac\P\1 domain \ /

Specification verification

/

- : |
i i i Test pattern generation
Code generation Function desiggal \ Fungtion test P g

Improvement of N 7 Autonomous/

design capabilities lntegrahon’ Optimize workforce efficiency

Use of know-how of in-vehicle system design

Accelerate development efficiency through optimal integration

of leading-edge technologies inside and outside the company.
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3. Deployment
capabilities
Contributing to the industry

through software h
resource development

program and standardization
of technology

Deployment capabillities

Contribution to the Industry Through Software Talent Development Programs and Standardization
of Technology

DENSO

Crafting the Core



3. Deployment
capabilities

Software in the SDV Era: DENSO's contribution to the industry

As the volume of software development for cars increase with SDV, we are to build an industry-wide collaborative
system through both talent and technology standpoint. So that Japan’'s mobility industry can thrive globally.

HR development Software Technology

Career Innovation Program

Identify own capabilities Acquire necessary knowledge Overview of the Mobility software business ‘ Standardization trend
sé.)fMthE " ( Recurrent program ) Architecture Layer Business Layer Mobility Society VariOL;?] 332{\2’;}; gV(II'EP other
certmcation system {support continuous learning) | 1 ; IIEES (U,
(objectively certify acquired skills) § Cloud Sys S Cloud Service = = S communication etc.)
r o 3 g e-PF In-car System Architecture/ iel el %
» . @ z Integration Service v e <
v DeSIgn DM careen L'/I ‘} Z Integrated Service % = 4]
i Career planning desk ;i, e A Connected System/OTA g9 2
{Career development support offered - ‘J.‘ ABRS SEEEs Embedded application soft [ *E}
by an expert based on data) &
In/Out integrated platform  [EEE (os software-standard API ) Boundary . .
- !"‘Ilflmal‘l resources ﬁ" . P — IG\Eas'C\/T tand dn_gagement w1_t baced
' information DX 60 ° @ Basic Software (BSW)  |[EE=S ( v ) / = standardization agencies base
platform F 3 Real/Cyber g in the automotive domain
| < .
g?/ ‘ superUisor .' t g IntegratEd ECU ECU/ECrLC;)SeSdDdC:;IiL:}tware % AUTOSAR AUTOSAR AUTOSAR
v g o Interface | Interface Interface 4
’ ! ' & el @eic Body Cockpit  Safety Mono domain 8 MM g
Assignment process control  Control  Contiol  Control  Control ECU/Embedded software L Basic Software H
[Bpugjdg fr;;me\a\.;?rkd (Ensure matching between e — — Hardware
arson uidance orrere isi iti +Embedded software
by a senigr professional on site) Egi;ﬁé?{ﬁ{.‘;‘%’,g;‘,d i ECU ECU ECU ECU ECU
Acquire practical skills Acquire optimal opportunities to take active roles
Build an independent career path free from organizational boundaries. Establish an industry-wide collaborative mobility ecosystem by
Promoting DENSQO’s HR development program as the standard for the industry. driving standardization and unification.

Making significant contributions to the mobility industry

from both talent and software technology perspective.
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3. Deployment
ties

Examples of initiatives toward standardization of human resource development

Expanding career innovation programs to external parties towards becoming the industry standard in the mobility sector.
Define and publicize the capabilities required of software engineers in the mobility industry, and their expected roles

Objective Promote and utilize as an industry standard to enhance the skills of engineers, facilitate their active participation, and
create opportunities for career advancement.

Reference model for the skill improvement and promotion of workforce mobility in related government agencies
such as the Ministry of Economy, Trade and Industry, and the Ministry of Health, Labor and Welfare.

IT/software industry Automotive industry Mobility-related industries
Identify the needs in the Activate efforts to recruit and Stimulate the mobility industry
mobility field cultivate human resources Expand opportunities for co-
Expand opportunities for toward expansion into the creation
co-creation mobility field
@ Career innovation program-* SOMRIE ) SOMRIE
-
U‘ograde the education curricula in “ng%ﬂtfhguc@;nn:g;o#ég%i for Direct human resources to
in line with the needs of “industry” skills and optimize matching the mobility field
Education industry Staffing industry Employment agency industry

. . PR . s Upgrade the practical education curricula in line with the needs
Educational institutions such as universities o? “industry” and stimulate industry-academia collaboration

Standardize Standardizing DENSQO's software talent development system

to contribute to the establishment of an environment that attracts and nurtures mobility professionals.
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Initiatives toward standardization of software
JASPAR (a general incorporated aSSOCiation) (Japan Automotive Software Platform and Architecture)

3. Deployment
capabilities
Contributing to the industry
through software human

resource

Established in September 2004, JASPAR aims to improve development efficiency and ensure high reliability
through the standardization and common use of software and networks for in-vehicle electronic control systems.

Aﬁspﬁ
Car
, manufacturers

Semiconductors
and electronic

parts __ Purpose

manufacturer:

Enhancing Ensuring
developmen high

t efficizzency reliability

Software and Improving customers’
convenience

Tool
manufacturers

Electronic

equipment

manufacturers

Improving
connectivity
and
compatibility
of various
interfaces

Universities and
research
institutions

—

Functional Safety
WG

DENSO

Cybersecurity Promotion WG

Active working groups

Next Generation
High-speed
Network WG

DENSO

DENSO

)

AUTOSAR
Standardization WG

DENSO
Chair

Connectivity WG

DENSO

,\—/ D V] Cybersecurity Technical WG
Trding WG penso DENSO

Vice-chair

Companies and
carriers \

Vice-chair

/

Source: reproduction of JasPar's website with information added

As the sole supplier participating in the executive committee of JASPAR, which consists of five companies,

DENSO is actively promoting standardization with various industries and research institutions.
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Wrap-up
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DENSO’s basic strategy for software [Repeat]

Create businesses from the value of software,
and lead initiatives for the evolution of vehicles and a mobility society in the future

Improve the cross-domain value High-quality global development Fostera collaborative ecosystem
and create solution businesses within the industry

7 Integration ™ [ 2.Humanresources [ 3. Deployment )

capabilities capabilities _capabilities
) Contribution to the Industry
Leveraging Comprehensive Strengthening Global Through Software Talent
Automotive Expertise to Apply Development Structure Development Programs and

to Product Development meom
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Standardization of Technology

DENSO will acquire a new competitive advantage based on software. |
DENSO aims to increase the number of software engineers to 18,000 by 2030
and achieve an 800 billion yen business scale* by 2035. “including software with ECU

*1: 1.5times higher than the current level
DENSO *2: 4 times higher than the current level
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"Without DENSQO's software,

we will not be able to create the future of the mobility society."
Aiming for such an existence,

We, DENSO will enhance our software development

and value delivery capabilities in a wide range of fields

as an integrated system manufacturer,

contributing to the environment and achieving peace of mind of the entire
mobility society.
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