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DASSAULT SYSTEMES

The 3DEXPERIENCE
Company

Partnering with innovation
leaders in 11 industries

* Solutions for Innovation & Business
Transformation from Product to
Consumer Experience

» 20,000 passionate people

* 4 Billion € revenue 2019, 88% Software
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... and a true passion for
the Transportation &
Mobility sector
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Investing for the
Future ... with benefits for Automotive :
* Materials — Battery

* Cyber Physical Systems—> Autonomous Driving

* Robots / Cobots — Generative Design
* Smart Cities — Mobility Services
* Value Chain — Collaborative Hub

* Internet of Experience  — Industry 4.0
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3DBased Urban Planning - Lyon.mp4

Growing from 3D design to 3DEXPERIENCE

3DEXPERIENCE
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3D 3D DMU ENOVIA 3D PLM 3DEXPERIENCE
Design Digital Mock-up Product Lifecycle Management
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Dassault Systemes Footprint
BEFORE STARTING FROM 2020

i Life Sciences o
% ) & Health -
E0e0 = =
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y
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Infrastructure
& Cities

~10%"

Diversification industries
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* Approximate % of non-IFRS 2019 software revenue on a like-for- DASSAULT

36 like basts (as if Meditata were consolidated in 2019 3DS figures) ** Approximate % of non-IFRS 2019 total revenue on a like-for-like basis (as if Meditata were consolidated in 2019 3DS figures) DS SYSTEMES




To support a full digitalization strategy

Virtual Virtual Virtual Virtual Virtual
product planning development validation production sales
New N
Experience ﬂ%ﬁ
Development o Y
(NED) TR

Consumer in

<10 physical Online - 0 shop
Business

prototypes

12 to 18 months

New Product

Develoiment

Consumer to 3 to 4 years
Business

————— p S

100 physical
prototypes

Courtesy offinsurance Institute for Highway Safety
—

>700 physical Mass manual Traditional 4S shop
prototypes 1 production

Technology centric 5 to 6 years
planning
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Providing Digital Continuity to Design, Validate & Experience

P _
DS SHRSSEYEY | The 3DEXPERIENCE’ Company
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3D For ALL
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3D is a universal language. 3DEXPERIENCE provides
access to 3D without needing specialist computers or
skills.

,775 DASSAULT | The 3DEXPERIENCE’ Company
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Our Clients: Industry leaders and innovators
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https://www.google.com/imgres?imgurl&imgrefurl=http://sweetart.com.au/AboutUs/OurClients.aspx&h=0&w=0&sz=1&tbnid=Kdjs7c8YHRAWPM&tbnh=124&tbnw=407&zoom=1&docid=yitQl4zCmkKNPM&hl=en&ei=e2SFUtaWJ4qN2gXakoGYDw&ved=0CAEQsCU
http://www.quintiq.fr/clients/akzonobel.html

S_Document_2015

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3D

3DS is leading in Automotive PLM

See CIA post.

45.0%

Market Share. Leading suppliers of PLM for Automotive. EDA excluded

40.0%

35.0%

30.0%

25.0%

2000%

15.0%

10.0%

5.0%

0.0% -

308

Siemens PLM Altair Engineering ANSYS PTC Autodesk M5C

SAP

| 2014
| 2015
W 2015
O 2017
W 2018

Source: ARC Advisory Group PLM Global Market Study. Oct 2019
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System

We include cutting edge technologies to serve your innovation purpose & | Modeling
Requ.lrer.r\e"ritl.’ . .: %’5
Latest acquisitions are targeting specifically simulaton "N '
the Automotive sector : Pelgnncn,l :;uidic N\

Conceptual

Plastic  gjw structure

accelrys

§ & Optlmlzatlon

1) Electro Magnetics (CST, Opera) Nll)ul:a?ntzgz ade,onk
5 2) CFD, Aerodynamics : xFlow & EXA Advance

= 3) Model Based System Eng. : No Magic e o rtems

= 4) Requirement validation: Stimulus Manufacuring Simuiation G & @ oo

g xecution

Injection
Process  Systems B/_'\g E:atta& Simulation
|335Asurface Product Automation Engineering ates = i~ <Q
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System

INCLUDING CUTTING EDGE TECHNOLOGIES TO SERVE GLOBAL INNOVATION PURPOSE/_, “ | Modeling

Orgo&l'n
Requirement ', ' w:
validation \** — ¥
Simulation
EMC, Fluidic #@If
‘ &Optimization
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WHAT IS THE 3DEXPERIENCE PLATFORM?

nt_2015

To enable our clients to create
realistic /appealing Experiences
for their ultimate customers
Or consumers

It's a Business Experience Platform
available on premise and in public
or private cloud
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3DEXPERIENCE

975 SiSiemes | The 3DEXPERIENCE" Company
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file:///E:/XS2/Activité2005/2016/Presentations T&M/Videos T&M/Platform teasers/Platform teaser T&M 2mn 27.mp4
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3DEXPERIENCE as enabler

For an Agile R&D & Manufacturing with a lean approach enabled by SDEXPERIENCE

MUDA elimination with the 3DEXPERIENCEe

&

Waiting Defects Transport/Transfers Overprocessing

{ ( ) o am— R
é : : ‘ g E
: T ) ¥ | eeee
g
i @ L L L
i
8 « Issue Management « Issue Management « Some « Assignee & roles
§ « Change + Apriso - plant incompatibilities designation
i Management production track detected (but not all + OnePart reduce

« Notifications + Simulation * Queremailing + Libraries/Cataloas
i « Task Manager avoided N + Change Management

« SWYM + System Traceabilty + Real-ime sync. of

- Assignee & roles + Project Manager datas

designation * Requirement B

Management

Lean Six Sigma aims to...

Improve the effectiveness and efficiency of processes, products

and services by...

i &

Identify and solve problems Reduce variations

Sourcing management will be strategic , cost optimization, scheduling etc.. /...

*Muda is a Japanese word meaning "futility; uselessness; idleness; superfluity; waste; wastage; wastefulness”, 2
and is a key concept in the Toyota Production System as one of the three types of variation. 2

Be data-driven

DASSAULT
SYSTEMES
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3DEXPERIENCE Platform — Values & Foundations
- c_iita:cilriven_ model-based

;jz N l_- u ‘
IIIQ. 5 e B orecibhakng h '
Unified user experience Business Dashboarding Deliver Experience

Web Client

Shared Services Platform Openness Designed for Cloud
& Controled TCO

Dassault Systémes | Confidential Information
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Trends of Automotive Market
are driving our solution
offering




Transportation & Mobi Iity | INDUSTRY BUSINESS DRIVERS

New Customer Experlence




The entire automotive industry is in a paradigm shift

‘Faurecia

panaone &

Faurecia and Michelin to create a global leader
in hydrogen mobility

1‘9 Is Bad for the Auto Industry 3 : m
—and Even Worse for EVs J el S O .
Mqpsen d - Digitalisation of the Automotive

Industry — Mercedes Benz Industrie
4.0

THE WALL STREET JOURNAL.

as virus spreads

e Auto-Parts Suppliers Teeter as Car
China turns to online car sales FINANCIAL TIMES P:‘l(f(.illcitil(flsl I‘Il;lliII:SIEIS eeter as Car

Shutd

As consumers stay at home over Decline of motor industry drives global

coronavirus fears, carmakers are

making it easier to buy online. economic slowdown

Car production shrank for first time in decade, accounting for a quarter of GDP fall

® 27 February 2020 = Business pys F?t?SST:SE%’é-; | The 3DEXPERIENCE® Companu




It is a challenging time for the industry

A Slowing Market

Digitalization

@ 6
°o(3)0

Predictive

Technology
Innowvati :

S\ maintenance

Companies
are reacting Mc:bilityﬂs.—a-serv on 3

(Maas)

7 DASSAULT ®
I The 3DEXPERIENCE’ Compan
Source: 2019 Global Automotive Supplier Study — Roland Berger 2. S SsEres e



The impact is being felt by traditional suppliers

Market size in 2018 (B$Market size in 2025 (B$) Change
Electric drivetrain 306%
Battery / fuel cell 266% =0l
ADAS & Sensors 190% GROWTH
Electronics 18% Suppliers
Infotainment & Communication 16%
Wheels & tires 7%
Seats 6%
Body 244 NI e 252 3%
Interior 1%
Climate control (A STHGN ANT
Frame 1% Suppliers
Suspension -4%
Transmission 6%
IcE 250 I 234 s
Brakes %39 -8%
Axles 46 -10% DECLINING
Exhaust system -10% Suppliers
NG| 1 %7 -17%
Fuel system -20%

975 SO 1 The 3DEXPERIENCE Company
Source: 2019 Global Automotive Supplier Study - Deloitte
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GROWTH
Suppliers

DECLINING
Suppliers

Invest in developing
markets with less
technological
investment

Harvest remaining
value by
consolidating &
leveraging scale

Sell businesses in
difficulty to
competitor to revise
strategy

p?? SO 1 The 3DEXPERIENCE Company

Source: 2019 Global Automotive Supplier Study - Deloitte



Mobility
Device

The world of mobility ‘
is being disrupted... @ !

nt_2015

Green
Services

g Electric

Hybrid Vehicle

s Vehicle .

5 Traditional S i : Local

5 Vehicle M= . regulations
4 _ —— BEV, PHEV

i -@J’m~ HEV Auto Pilot

%_ S J Connected, ADAS

Disrupters

11 11 11 -

2025 ...

975 SiSiemes | The 3DEXPERIENCE" Company
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Transportation & Mobility Industry Context :A Disruption
Period

nt_2015
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Sudden stop of customer
purchases impacts global
vehicles production

Today's challenges represent a
real opportunity to reshape
the industry’'s mindset and
retool processes.

Global light vehicle sales could tumble by as much as -20%, weakest year since 2010

—Baselng
Sowce: HS Markit

e Extended “Lockdown™

ﬁ f
. / \ /
75 -
v
EU'HJI 1 202 I . 2014 . I 2016 I I 2018 I . 2020 . I 2022 I I 2024 I

] g kdown” W/ Ineffective Stimulus
© 2020 IHS Marki

It is not only the time to build the mobility industry of tomorrow, but also
to focus on programs with short term payback.

Dassault Systemes’ 3DEXPERIENCE platform allows OEMs to reinvent
development of cars, improve productivity and adapt to new customer

demands.

975 28D | The 3DEXPERIENCE” Compa .




Transportation & Mobility Business Drivers

Sustainability
+ SUSTAINABLE MOBILITY Mobility companies and new type of vehicles (2, 3
wheelers, ...)

Document_2015

Tim to emarket reduction, Transform online
NEATREUS eI VIS8 IEIHANEIN customer journey experience to make it more
attractive than competitors

NEw CUSTOMER
EXPERIENCE

Co-Investments on hybridization & autonomous
between several OEMs, increased importance of
Software

ELECTRIC, CONNECTED AND ELECTRIC, CONNECTED AND
AUTONOMOUS VEHICLES AUTONOMOUS VEHICLES

QUALITY, COSTS, NV (e MOV RREOS N Short term pay back programs , Regulation,
REGULATIONS REDUCTION warranty cost reduction,, ...

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3DS

MASS PRODUCTION TO WISt U aile) \RoR /XSS Supply Chain resilience & Efficiency,
MASS CUSTOMIZATION CUSTOMIZATION Components reuse increase, ...

2019 S DASSAYT | The SDEXPERIENCE Company
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Fast-paced Innovation

80% of automotive innovation Shift from Automotive Product to

driven by Electronics & Software "» Mobility Experience Business

Electro Autonomous, S Connected = Mobility as
mobility m Driving b%b Experience Q a Service
“ o N 4 ?
7/ = - _\__7 1
' //" ~ |
’ / i B3 B
4 0

Document_2015

ﬂ

P Mobility Experience

=3 .

Mechafronics Systems
P y

iﬁﬁ?

Mechanical Component

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3DS
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Automotive Market transformation

Move to Electric.

Monthly Car registrations by fuel type
As % of total. 2011 - 2020 Europe-27

Gasoline

FrEr NN NNOOOOSTTTITOOLOLOOOOORNNNN®D®O®O®OOOO OO OO

o BT T T B T O (7 T AT TE RTS8 T e T T 7 B w5 TG 0 0 S TR A TE ST b By
e e L e L e e L Y UL C Oy U
T &2 0 g 830 ga3 0 gao3 0 gal 0 ga3 0 ga2 0 go3 0 gal o go3

ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

p7S SiSiemes | The 3DEXPERIENCE" Company
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Automotive Market shift A double change is needed:

. Move from Mechanical to SW. * Build the future

* Optimize current operations
« Need to streamline and be more efficient P g

Document_2015

| ' Delivering our promise to drive efficiency in mechanical areas, =. @D
and grow mechatronics and software capability METNSR:

» Carefully selected to maintain and
grow skills

Software /
Mechatronics /  Electrical

Obsessed with streamlining
traditional mechanical engineering,
optimising prototyping and
simulation

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3DS

Driving efficiency to self fund and
make headroom for growth in
software and mechatronics skills

2008 2002 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Engineering Resource Heads and ED&T

JLR communication to Analysts

26 We are transforming our efficiency to reduce cost and improve product quality
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New mobility players shaking the market

TS BOSFEET 1 The SDEXPERIENCEISBARIALLT



Top 10 WW Electric vehicle startups
HMWWW + seection of thers key @@ customers
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PROTERRA $681 8M
10 QO OLA $306.3M

Source (Nov 14th, 2020): http%www.enerqutartups.orq/top
mation

s
=
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s
=

. N pS 2ASFRYET | The 3DEXPERIENCE” Company
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A comprehensive set of
solutions for suppliers

3DEXPERIENCE



TION INTRODUCTION
BID TO WIN FOR SMB




From Product Engineering to Experience Engineering & Manufacturing

Lean Production

Global Validation for _PLANNING SR Sell an Experience
Pf erformonce ‘Jq/% =

X

} /V P A @‘
= LA, ——

Think it for
Consumers
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Design as a System

p7S SiSiemes | The 3DEXPERIENCE" Company
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Videos T&M/Honda-Crash-Transparent.wmv
Videos T&M/Honda_CrashAirbag_Only.mp4

q What do Suppliers value the most?

Harder Better Faster Stronger

@f Document_2020

Business
Drivers
WHY ?

Business
changes R e o e Improve certification Increase Increase reuse of
WHAT ? process for new manufacturing company
product technology footprint knowledge
“Benefits Increase % of profits per Excel in cost, Quality Obtain Joint Venture Minimize validation
& KPls system & component, and Delivery, 20% agreements, 30% TTM and warranty costs
+20% revenue TTM
Bid to Win
Win New
Opportunities,
Design to Value, 2
Delivger on Target CONFIDENTIAL INFORMATION Sl

SYSTEMES

3DS AND 3DS ACCREDITED PARTNERS INTERNAL USE ONLY


http://aopec.manufacturer.globalsources.com/si/6008824978418/LargeImage/Steering-Power-Pump/product_id-1032607650/action-GetProduct.htm

CONTINUO
us
ProDUCT
DEVELOPM
ENT
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1 Electrical & Tooling SimulationMechanical;

Fabrication  Process

- - ———

.‘E_Iggt[o_n_lc_s ______________________ & Planning
' Zhie
k S dP E | 2D SzN
Bgze ourced Parts Engineering ltem oftware Manufacturing Item
— ‘
Seat
Dataf_xchange Dellverables FMEA Costing
: 1 - ™
! (=
&5 =5 . . '
1 _‘d
RFP Bi P .
: i roject Task Business PPAP APQP Change Issue
: — Process for
: .
. PP"e"S pssﬁssﬁs‘;#'_é; | The 3DEXPERIENCE’ Company
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Scope of the Dassault Systemes proposal for suppliers
DEVELOPMENT RELEASE
INTELLIGENCE
DEVELOPMENT
ARCHITECTURE

BUSINESS DRIVEN PORTFOLIO &
PRODUCT PLANNING
RFX PROJECTS & BIDDING
COLLABORATIVE PLANNING
EXECUTION & ANALYTICS

D7S DASSAULT

SYSTEMES
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Transportation & Mobility Industry Solution Priorities

#3 Vehicle Electrification
E-motors

Battery Development

Generative Design (Simulation based Design)

“Reduction of warranty
cost by 20%”

System Architecture
ADAS & Autonomous Driving
E/E & SW Development

“Reduction of development
cost by 30%”

3DEXPERIENCE

#4 Mass Personalization

Manufacturing & Operations
Digital Manufacturing
Production Scheduling

“reduced cost per vehicle,

increased market share”

#1 Innovation Collaborative Platform
Engineering & Manuf. data management

Configuration & Change

Program / Risk / Cost / Issue Management

“Lead time reduction by 30%, 40%
Reduction of change request”

975 SiSiemes | The 3DEXPERIENCE" Company




Business Drivers are addressed by objectives and benefits

Optimize, enhance
existing legacy

Develop new
technologies,
transform business

Globalize business
and operations

Extend and unify

globally ...

Integrate

processes together ...

Adopt

and methodologies ...

Introduce and deploy

to portfolio
diversity while
cost and quality

to
within
development process

and flexibility

UNIFY MULTI-DISCIPLINE
ENGINEERING




Business changes are enabled by IPEs







Automotive supplier faces challenges in
connecting to all the dimensions of an OEM
Contract

Optimi h \ Develop new : :
A =gl = T—_— . technologies, Globalize business
existing legacy W PF  transform business | and operations

L . ADE : model R i

—_—
) \: \.; AR

975 SO 1 The 3DEXPERIENCE Company
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CONTINUO
us
PRrRODUCT

DEVELOPM
ENT

] ["’] &) (#]

Fabricatio Process
n & Planning
“Machinng. .l "~ """"7°

! 1 Electrical & Tooling SimulationMechanical;
i Electronics

Sourced Parts Engineering ltem 3D 2D Software Manufacturing ltem

Requirement

Data £ xchange Deliverables

FMEA Costing

SUPPLIER

Change Issue

PPAP APQP
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Unify Multi-Discipline
Engineering
Multi-disciplines design &

simulation from designers to
experts

SPECIALIZED
ADDITIONAL
PROCESSES

-------

SPECIALIZED
ADDITIONAL
PROCESSES
NCE"Company




c

Automotive Supplie

Deploy Seamless Governance

r Playground

( Unify Mufti-Discipline
Enaineering
N\ Multi-disciplines design &

6 simulation from designers to 4
experts

us ELECTRONI
PrODUCT s &
DEVELOPM SOFTWARE

~~ Aunique governg ween
- disciplines and Yo OEM
~and sub-supplie
ENT

INTRO

N
Y

\
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TION INTRODUCTION
FOR TIER1 TIER2
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Industry Solutions Portfolio 21xFD03: a major milestone

&« C @ dsext001-eul-215dsi0708-3dswym.3dexperience.3ds.com, % 8 5 e @ E @ W 0 8 0@ @ » = @

DSx R&D Authoring

ii Apps [ Bookmarks % T&M Team Reposit... T&MEV PublicCloud % People360 @ 01.T&M Welcome.. ® T&M Industry Solut.. & T&M Cloud Walk-.. % 3DSw¥m @ Update Dashboard ‘% PartnersPlatform %, T&M [V3.22]

% DSXCP » | I Other bookma

/73975 f"i\ 3DEXPERIENCE | 3DSwym Transportation & Mobility ~ Q Frederic MERCERON @ O + 2 <
30 il

VA

What's New

Transportation & Mobility | MyOffer | What to Sell 2021 & What's New in
R2021xFDO03

P
@ By Frédéric MERCERON  » Transportation & Mobility ®545

View first comment

Status change to

(Mature)

Frédéric MERCERON

Status change to.

- @ Frédéric MERCERON
New Release In Use Mature @ m
&

lent offer fo T&M industry

Uniike| 1 - Reply

‘.’. Matthias FRIEDRICH
DChavdar GEORGIEV @Henning

STAUFENBERG
Like - Reply

t... thanks Fred

h:ttps://dsext001-eu1-215dsi0708-3dswvm.3dexperience.3ds.om/#communitv:’l65/idea:UM E8bbJTYidShmiRi-b9w

R2021xFDO03 Delivered Values Summary

Transportation &

T80 KRG8 PR

2
DS siSréries | The

: 1520
PE®E DR o B

3DEXPERIENCE’ Company
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Preliminary )
Product Project Target Concept Functional Production Pilot Launch Start Of End of
Vision Specifications Agreement Confirmation Confirmation Try-Out Production Sign off Production Life
Gates

Phase
Organization

PRODUCT STRATEGIC
PLANNING

PROGRAM

MANAGEMENT OFFICE GLOBAL MODULAR ARCHITECTURE

ENHANCE COLLABORATION AND MASTER COMPLEXITY TO DRIVE PROFITABILITY
FINANCE AND COSTING

SOURCING AND
PURCHASING OFFICE

DESIGN STUDIO 15 vt DRIVE EMOTION

CREATE 3D SKETCHES AND VALIDATE VIRTUAL DESIGNS IN A FULLY-IMMERSIVE ENVIRONMENT

SMART, SAFE & CONNECTED (2
&

DESIGN, VALIDATE, DELIVER THE INTELLIGENT VEHICLE EXPERIENCE

EFFICIENT MULTI-ENERGY PLATFORM LEAN PRODUCTION RUN

DEVELOP AND INDUSTRIALIZE VERSATILE AND COMPLIANT CHASSIS AND POWERTRAINS IMPROVE VISIBILITY, EFFICIENCY AND CONTROL OF MANUFACTURING OPERATIONS,

WITHIN AND ACROSS PLANTS
ON-TARGET VEHICLE LAUNCH

RAPIDLY ENGINEER AND INDUSTRIALIZE VEHICLES
WITH OPTIMIZED PERFORMANCE, COMFORT AND SAFETY

ENGINEERING OFFICE
MANUFACTURING OFFICE

=
S
=
<
(O}
(@]
)
o
=
o
ju
o
=
=
=
<<
=)
a

SALES AND MARKETING
OFFICE

CUSTOMER SERVICES
AND SUPPORT

pys SR8 EL 1 The 3DEXPERIENCE’ Company
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TRANSPORTATION & MOBILITY REFERENCES
[FSA

GROURE

Valeo ﬁ ALSTOM

LEAN PRODUCTION RUN
IMPROVE VISIBILITY, EFFICIENCY AND CONTROL
- 6. PSA OF MANUFACTURING OPERATIONS, WITHIN AND
. Trours ACROSS PLANTS

VIRTUAL GARAGE
BOOST MARKETING CAMPAIGNS AND ENHANCE
BUYING EXPERIENCES

- Sl
P LAND -
<ROVER

ON-TARGET VEHICLE LAUNCH

RAPIDLY INDUSTRIALIZE VEHICLES g ] ‘ MOBILITY OPERATIONS
FOR OPTIMIZED MANUFACTURING I o ! SR IMPROVE MARGINS THROUGH NEW BUSINESS

MODELS

S_Document_2015

?
BID TO WIN UNO L)
WIN NEW, PROFITABLE OPPORTUNITIES, DESIGN
TO VALUE, DELIVER ON TARGET sBCon
EFFICIENT MULTI-ENERGY PLATFORM § e
DEVELOP VERSATILE e 4 | L o0
PLATFORMS WITH OPTIMIZED COMFORT AND SAFETY \ : ; 4 e ] GM canoo LiGcHTYE AR

ELECTRO-MOBILITY ACCELERATOR
ENABLES EV INNOVATORS TO ACCELERATE
INNOVATIONS TO MARKET AT COMPETITIVE COST
AND OPTIMAL QUALITY

SMART, SAFE & CONNECTED P é 6- PSA

 BOSCH

o Sy
- LAND >SS
\ “ROVER

2 NIO

DESIGN, VALIDATE, DELIVER THE INTELLIGENT
VEHICLE EXPERIENCE

Renaulr TOYOTA sRourE
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GLOBAL MODULAR ARCHITECTURE
ENHANCE COLLABORATION AND MASTER
COMPLEXITY TO DRIVE PROFITABILITY

DRIVE EMOTION
CREATE 3D SKETCHES AND VALIDATE VIRTUAL
DESIGNS IN A FULLY-IMMERSIVE ENVIRONMENT

a7



file:///E:/users/OSI/CLIENTS/AUDI/AUDI 3DX for AD - Explanation of System Engineering Value.mp4

2021 Transportation & Mobility Portfolio on 3DS.com

D% 3DEXPERIENCE | My3DEXPERIENCE

Smart, Safe & Connected

Virtual Garage

Efficient Multi-Energy
Platform

SOLUTIONS

Global Modular
Architecture

Electro Mobility Accelerator Lean Production Run

Transportation & Mobility

Log in

On-Target Vehicle Launch



https://my.3dexperience.3ds.com/welcome/compass-world/3dexperience-industries/transportation-and-mobility

Architecture & Technologies evolution
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A faster technology ramp-up Is required

ICE Powertrain

Full Vehicle

Interiors
F 3
Engineering
Maturity
Chassis Body
»  Years
S o5 &s v '
e, .o, B, :
' e VEHICLE RETHINK VEHICLE
s : EXPERIENCE ENGINEERING

P/
DS SESrENES



Facing new technological challenges

Regulations

P/
DS SESrENES



Needing new type of high end simulations

Vehicle Aerodynamics

Sensor Positioning Thermal Management

PowerFL
ow

25 =
PowerFLOW

PowerFLOW

Real designs need to perform in the real world.

S

DASSAULT
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Cyber Physical Systems

e
mow g
m m =

"

EE
HE
=
-
L]

T W oWy

LB

Vehicle =
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Roadmap to Cyber Physical System

CYBER PHYSICAL

Integration of softwa 5
physical processes int m

in an unpredictable world

Multidisciplinary integration of mechanical
and electronic systems

MECHANICAL

DS AT



Automotive Complexity — Electronics & Software

2000

2007

2015

Time

—
o
o
|
T

Document_2020

~4200 Signals

S
©
o
S
)
o
(7]
>
O
Ll

(Communication)

= d

~6000 Signals
(Communication)

/.> 7000 Signals
(Communication)

Luxury/Premium
® ry

»

Class Car

® Upper Medium

Class Car

5
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»

Number of Networks (CAN, FlexRay, LIN, MOST, etc.)

Source: Architekturgesteuerte Elektrik/Elektronik Baukastenentwicklung im Automobil (L. Brandt)
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~— Configuration Complexity —

32 system function components with
1.200 parameters can lead up to
30.000 configurations per ECU.*

Source:
AUTOSAR Methodology @ BMW (B. Jager)
9th AUTOSAR Open Conference, Gothenburg

D7S DASSAULT

SYSTEMES



Systems Complexity — The Cost of Correction

A s
g i Rule of Thumb |
. / “Cost of correction increases at a
B = Requirements i 10"
- € SpeciicaonBug | subsequent stage by a factor of ~10
g o !
=k /
P9 :
£ qé DesignBug Example:
: 8 / Fixing a requirements bug uncovered
B Increase of gomplexity and | in the design phase is ~10 times more
2 requirements raise each cost curve Implementation ! ; _ - .
: further up By g expensive .than uncovering & fixing it
-~ | in the requirements phase already
TestBug
. — i >
A C SOP Time

56
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A Key Problem — Thinking in “Discipline Silos”

» Discipline focussed

* No digital continuity

* File based approach
» Different data sources

* Lack of traceability

BE@
maE@ Analysis % %
Mechanical Electrical Software Electronics

e

The Consequences

* Time spent on non

added-value tasks

* Misunderstanding among

stakeholders

» Product quality issues

» Project delays

5

DASSAULT
SYSTEMES
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Systems Engineering — Break the Silos!

0How to better consolidate
stakeholders needs and early
validate best solution concepts?

Requirement
SR Verification &

Systems o
Architecture Nalication eHow to improve multi-

disciplines collaboration and
OEM/Suppliers exchanges?

Integration,

dardware & Software

Components eHow to decrease Integration
Detailed Design & Validation time & cost?

P
DS Sisteres
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Systems Engineering — A cultural Business Change

0How to better consolidate .

QHow to decrease Integration

5? =5
7

moe

:

stakeholder needs and early Deploy Systems Thinking Approach

validate best solution concepts?

How to improve multi-
disciplines collaboration and
OEM/Supplier exchanges?

# éf@ Federate through Digital Continuity

» @ Perform Continuous Virtual Testing

& Validation time & cost?

P
DS Sisteres
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Model Based Systems Engineering

I

Engigeers Electrical

echanica -
S Eng"eers Engeeers
‘._ PSS y — 3

» Key principles:

>> Different disciplines working together
on single source(s) of truth

> Federate models and data without
duplication.

> Provide traceability throughout
models / toolchain

> Common configuration
management, integrations, and
model transforms — across programs

> Perform integration & validation all
along the V Cycle, continuously

D7S DASSAULT

SYSTEMES
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__ ©

RIEI
© “E

Multi-scales

Systems

Dassault Systemes Strategy for MBSE

F L P
Requirement Function Log ical Physical

Digital Process

Continuity

" Tt Q} git = eclipse
AUT@©SAR cadence
Mzuxken  Album

Industry Standard
& Tool Openness

3DEXPERIENCE Twin

5
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Model Based Systems Engineering needs a platform
approach

Use cases Mission Scenarios Environment

N

b
\ |

Lifecycle phases

Mission

Service

Functional

Ol Wpp—=— : =
or—9 L ‘

Fuhctional Architecture ' Component Architecture Corhp.oh‘ents“BéHé\'/iors 3D G.ed'méti'y

© Dassault Systemes
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Model-Based Systems Engineering

Document_2020

Modeling Simulation Analysis

Example of a Hybrid SUV

12 Volt battery

Engine Control
Module

Power
Electronics

wasrmeitpd 8o

f — s et
— Vi
Battery Pack . i
~ 2| Advance Driver (@) I i
Regenerative Braking Assistance System B oo
" i N R
Electric Motor/Generator =5 -

I
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[wheel: WheelAssembly [1]
llugBotJoint: LugBokJont [5]

bk b El il < = s I
| ‘ wblocky ‘ ‘ wblocky ‘ ‘ blockn ‘ ‘ Ablocks H Ablocky ‘ o -
L :
1 i i 11 1 - !
1| 1L 1L 11 | — ‘ohenso2 Is199 1id10 yed T
L
ablockn
27 WheelHubAssembly
S 3
ats 3
Ihut : Hub [1] i
«Rationaler i
| ——
| ——

|2wheel drive is the only way to get
|acceptable fusl economy, even though it
limits off-road capabiity

7 DASSAULT
D SYSTEMES
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Open Platform for Systems & Software

engineering
assets coming from

multi-sources &
mult-formats in

" & Collision Auvicance Syt %
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E/E Architecture OEM & Supsliers Collaboration

Customer Featuros List

accicents are caused by lale Braking ana/or braking witn insuticient force
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Autosar Delivery :
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3DS presence at traditional players (non exhaustive)...

: 3DEXPERIENCE & V6
Architecture customers

P .

Document_2015

TOYOTA

o) ‘@

%\&r’” =

RQT ’ JA?’U‘,AR S&?
el

& ")

'.‘ |:>5/_\’¢5;/} ‘c\%)u

@

=IEDAG @

EEEE @
o @

© BOSCH
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KUKA brose ’ ANKA ’
(@ntinentals

H‘E_I.LD Johnson 7} @
< : Controls )I ’
LEAR w2

) [: :EDAG bertrarndt Auml

1.4 T&M Industry 1.5 Trucks and
1.6 Trains
Suppliers Buses
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http://aopec.manufacturer.globalsources.com/si/6008824978418/LargeImage/Steering-Power-Pump/product_id-1032607650/action-GetProduct.htm

..and at EV Startup selecting 3DEXPERIENCE (Non exhaustive) @

Created with mapchart.net @
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BOSCH

Challenges & Business Drivers

Activity :BOSCH Car Multimedia focuses on smart solutions
designed to make the Integration of entertainment, navigation,

telematics, and driver assistance.
Employees : 400,000+ Company revenue: 78.1Beuros

Shorten engineering process, Reorganize and optimize data and process across 10 business units

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3DS

Improve quality of digital twin well in advance of physical prototype testing

~ _ Benefits
“ Full MBSE Approach enables virtual test & validation
_ Reduce warranty & maintenance cost

| Reduce Physical prototypes and tests

i o

Electric, Connected & Manage Fast Evolving Reduce development Deploy “Systems Converge on best 03-Performance Driven

Autonomous Vehicles . > Technology: 90% of cycle time and time-to- < . Thinking” Approach solutions trade-offs, at < . Architecture & Multi-
innovation from market conceptual level Disciplinary Trade-of
electronics & software
Reduce physical Perform Continuous

prototype testing cost ¢ o Virtual Testing

Solution:

@ BOSCH

975 SiSiemes | The 3DEXPERIENCE" Company




Activity : Automotive interior Production Equipment
3CON TeChnOIOgy Size : 370 employés, Turnover 72Mio€

Challenges & Business Driver

3CON, a global leader in manufacturing equipment for the automotive industry, needs to extend his portfolio

and diversifx business lines, strong need for business and oEeration globalization.
' + 73 Benefits

3CON has imEroved design Eroductivitx bx 30% with the 3DEXPERIENCE Elatform

Document_2015

Solution : Bid To Win

<+ Business Drivers | +  Objectives 4+  Enabling 4+  Enablers
Changes

Optimize and extend Consolidate Accelerate release and 2-Product

d .e‘:", :.sir-.':: product developme! 1‘ > € . validation process ¢ e Engineering
process . d o0 departments
Globalize business Transform your to 5-Advanced Product
and operations engineering [ >

Enterprise &
Engineering data between ents
-
re ntroduce & new way mprove prodi
within - g o of design to foster with supp e‘-‘e‘:' Engineering
capabilities . ent process nnovation disciplines
ntegrat

manufac g rule:

method es an

consti s in

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3DS
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' Activity : Automotive interior Production Equipment
SL Corporatlon Size : 400 employés in R&D, Turnover 68Mio€

Challenges & Business Drivers

Collaboration, Governance of projects , Agility for changes, Capture & reuse Know-how in the system

Benefits

Shorten design time (Enhanced Productivity: 13%)
Enhanced design quality (Over 10%)

Reduced cost of rework

It Systémes | Confidential Information | 1/25/2021 | ref.: 3DS_Document_2015

Solution : Bid To Win
+  Benefis

nges |+ crbing e

3DS.COM © Dassaul

Extend portfolio, diversify Transform your to enable more Loop Mold & Tooling and Part design to tooling 7-Moid & Tooling
business . > mwm. > innovation within ¢ .mqmoonng development € .mgimm’ng and tooling € . Engineering
ee development process manufacturing

with new technologies

70
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Activity : Global Automotive and Industrial supplier
SC HAEFFLER Size : 92500 Head count, Turnover 14.241Bn€

: : |
o o | S
* |mplement worldwide Methodology for Time Analysis.

* Lean & Industry 4.0 initiative "—

 Globalize Business & operations. , SCRREFFLER

Solution:

Bid To Win
SCHAEFFLER

Benefits = |
Enable collaboration among MTM time analysts and process planners by having
both communities using SDEXPERIENCE as worldwide platform




Activity : Global Automotive and Industrial supplier

SUPRAJIT Size : 5000+ Head count, Revenue $200 Million

Challenges & Business Drivers

Suprajit Engineering, India’s largest cable maker and global leader in the two-wheeler
cable market, wanted to boost productivity, reduce product development cycle times
and meet its customers’ requirements in a cost-efficient way.

Document_2015

Benefits

Suprajit Engineering benefits from an integrated solution, providing a centralized ‘single source of truth,’
which syncs multi-site projects, development changes, product data and requirements management in real time, part
management and change orders and thereby improved efficiency in this area by more than 30%.

u
Solution :
] ] o
Business Drivers Benefits Enabling Changes
[ .
B I d I O WI n OPTIMIZE, ENHANCE EXISTING LEGRCY Extend and wniflydese bypime it prove sses toincrease and simplifydevelopriert EXTENDED COLLABORATIVE PROCESSES. Leverage specialized applications fora lge Cantinuous P ioduct Development

qlobally... capabilities varietyofdomaing

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3DS

— _— e —
7
t\f/‘__“. [ X ] DEVELIP NEW TECHNOLOGIES, Adopt rewedevelpme ot solutiors aid tovalidte pfont o inncustionwithin IMPROVED ENGINEERINGCAPRBILITIES
\‘_. \‘ TRAMSFORM BUSINESS MODEL methadobgies . development process
_‘_/J \ —_— [ [ A
N £

975 SiSiemes | The 3DEXPERIENCE" Company
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Activity :GROUPE PSA (+OPEL) is one of top 10 WW car
PSA makers, selling products under the brands Peugeot, Citroén

Challenges & Business Drivers and DS : Employees 184000

Facilitate multi-disciplines collaboration
Enable development of driverless car, address exponential increase of requirements
Systematic testing of all detail requirements

‘ Benefits

% 5 to 7% Productivity gains yearly through R&D transformation:

E Reduction of physical tests 2@

s I:m Avoid physical prototype cost for passive safety (200K€ per proto)* ;;;Z:QZSA

f pa— Full coverage of requirements by virtual tests, SUPPLIER

g Enhanced innovations capabilities,.../... AWARDS

5 2.000 OPEL emglozees fullx ogeratlonal with The 3DEXPERIENCE after 1 year degloxment JONE 13,2018

§Solutions : D —

T rget Zero Defect e Dassault Systémes

- Modular Glocal Secure Named Key Supplier
bv Groupe PSA for its

Smart Safe & Connected

< | The 3DEXPERIENCE’ Company
73 * https://www.automotivetestingtechnologyinternational.com/industry-opinion/ditch-the-


https://www.3ds.com/press-releases/single/dassault-systemes-named-key-supplier-by-groupe-psa-for-its-digital-transformation/
https://www.3ds.com/press-releases/single/dassault-systemes-named-key-supplier-by-groupe-psa-for-its-digital-transformation/

Activity :Premium Brand in Passenger Cars, part of VW Group
AU Dl AUDI AG designs, engineers, produces, markets and distributes
premium cars

: : Revenue: 60.1B€, Employees: 90k
Challenges & Business Drivers POy

AUDI’s strategy 2025 focuses on :
1)digitalization, 2)sustainability and 3)urbanization.

Benefits
Holistic Systems Engineering approach
Enable cross-department Collaboration
Introduce ASIL and 1S026262
Auoil Establish systems architecture framework

It Systémes | Confidential Information | 1/25/2021 | ref.: 3DS_Document_2015

g

8

a

= " Business Drivers Chjectives Bengfits LISin 0es Enabling Changes Enzhlers

¢ Solution : ' : —

(&)

9 n

g Electric, Connected & Stay ahead of new Increses Safetyand Dl Think Boost Innavation for

v - —  technologyfor 2DASand —— technology offerto +—— eRIoY S\fs‘lemm NG g——  Embedded Systemsand ~ €— Smart, Safe & Connected
Smart Safe & Con nected Autonomous Vehicles Lewvel 5 AUt Onam ous driving customers Bl T Softviare

Not a Public refer: >
DS SGSTEES | The 3DEXPERIENCE’ Company
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BMW Activity :Premium Brand in Passenger Cars,
Becoming a tech company for premium mobility

. : and premium services
Challenges & Business Drivers Revenue: 75.3B€, Employees: 125k

Quality cost & regulation
Supplier integration

Increasing complexity in car projects

Benefits
Zero physical prototype for passive safety (250K$ per phyS|caI prototype)
Process-oriented workflow
Increased quality
Enable cross-department Collaboration

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3DS_Document_2015

—
Extend portfolio, diversify Transform your to enable more Loop Mold & Tooling and Part design to tooling 7-Mold & Tooling
pabil hin E
i business @ 3 engineering ca nm. > d::zv;::(v:(!“s € g "oineering development o __ 8 '::nun'gxi‘nd :;d N «—8 ngineering
SOIUtlon with new technologies
=CATIA SFE CONCEPT

=Mold and Tooling design ,775 DASSAULT | The 3DEXPERIENCE’ Company
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Internal Add on for 3DS
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T&M demonstration by

segments = a key
differentiator
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TRANSPORTATION & MOBILITY Industry | SDEXPERIENCE

Demonstration

Demonstrate the values of the
3DEXPERIENCE to our customers

Dassault Systémes | Confidential Information
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TRANSPORTATION & MOBILITY Industry | SDEXPERIENCE
Demonstration

|

OBAL MODULAR
ARCHITECTURE

@ ON-TARGET VEHICLE LAUNCH

STRATEGIC MOBILITY REQUREMENT
OBILITY SYSTEMS ARC!
RAIL CREW PLANING

MARKETING INTELLIGENCE
PREPARATION

® BODY STRENGTH & DuRag

Y AGENCY DATA COLLABORATION
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o1 508 Document
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Industry Solution Experience
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TRANSPORTATION & MOBILITY Industry | SDEXPERIENCE

Demonstration

Dedicated Industry Dataset

Scenario & Story telling

Dassault Systémes | Confidential Information

DSs

Co

nfiguration filter and

Product Structure Editor
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3DEXPERIENCE | 3DDashboard New 2021 DS Electric Vehicle ~

Unknown IT9 @ S + 2 % O

Body in White WiP 2021

3DPlay - BIW WIP

Exterior Design WiP Full Vehicle WiP

View Tools
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TRANSPORTATION & MOBILITY Industry | SDEXPERIENCE

Demonstration

Accessible for both channels

CUSTOMER SOLUTION EXPERIENCE
CUSTOMER PROCESS EXPERIENCE

Accessible Through a new Apps

V.R
EXPERIENCE Center

Available server in local geo

-
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() 3DEXPERIENCE | 3DDashboard SwYmers home page »
o >

W What's up Connect Events

3DSwym News

COMMUNITIES » CONVERSATIONS ¢

What's New

Favorite Communities

o ".'f’e Value Network Engineering Collaboration | ... *
- 3DS Top Management FRANCE | Retour su...  *
: Supplier Collaborative Hub .
3DS FRANCE People .

3DS Campus Live .
Transportation & Mobility : Internal .

3DS Transportation & Mobility .

Business Experiences Initiative .

The EXPERIENCE CENTER Operations

e (@ Florette D HUMIERES @Charies TALOPP @Hussei

o8 n= One Industry
MoUSTRy Bonjour Xavier, thanks for this feedback. We presente

T&M Manufacturing Demo
Project Status review W38

DS Campus - Transport & Mobilité
Pour cette photo de Bonne Nouvelle

Avbatinm © Makilits DO R

Platform Essentials

People 360

. Transportation & Mobility

NEW | WTS 2021 | T&M Demonstrations Portfolio R2020x & R2021x

]
ﬁ By Luc FEUVRIER

ortation & Mobity Dee

& Barry ELLEDGE
Thanks to the team for all of the awesome and helpful work. This is a post to bookmark!

Like - Reply

i David DA SILVA

T&M team has delivered, more than ever, a huge number of
demonstrations to help all worldwide technical sale teams to
demonstrate the value of the SDEXPERIENCE.

In addition, in 2020, for the first time, we are also delivering a n
demonstration, On the cloud, to allow all of us to introduce the 3DE

w kind of
perience

All this content will be really useful. @Luc FEUVRIER do we have more material put in place for defining the P&0
in the video OEM Data Exchange Online Collaboration | R2020x FD02 (Video) ?

Like - Reply

2020

. By Dorvale NANA

fﬂPlTﬂL

1ARKETS

| Capital Market Day 2020 - T&M Presentation for Analysts on November 17,

During the last Capital Market Day on November 17 2020, Laurence
Montanari (VP Transportation & Mobility Industry) took the opportunity to
recall the power of the 3DEXPERIENCE Platform for the present and the
future of the automotive sector.

The 3DEXPERIENCE Platform is a major asset

werenRier @ O + 2 & B

EIERCIC0D

v @ community details

Sharing passion, customer
experiences & news. Defining new
industry offers, sales initiatives and
workshops... in other words
anything automotive!

P &% Members )

» (= Timeline
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TRANSPORTATION & MOBILITY Industry | SDEXPERIENCE

Demonstration

Key Transportation & Mobility
segments supported

Dassault Systémes | Confidential Information

R2020x | 9 demonstrations available

R2021x | 1 demonstration available Hé

R2021x | 1 demonstration available

First World Wilde
Cloud demonstration

For SALES People
p7S G rENEL | The 3DEXPERIENCE Company
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TRANSPORTATION & MOBILITY Industry | SDEXPERIENCE

Demonstration

et

(1) So many values to demonstra

Dassault Systémes | Confidential Information

‘e

Learn 3DEXPERIENCE values

Present 3DEXPERIENCE Values to Customer

Adapt scenario for your customer

975 SiSiemes | The 3DEXPERIENCE" Company



Target initiatives : Where to find the information

» My Offer
» https://media.3ds.com/smartclass/industryinitiatives/list.html?tm

nt_2015

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3DS_Documel

Select the hyper Link

INCE® Company
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https://media.3ds.com/smartclass/industryinitiatives/list.html?tm

More T&M Assets for you

LEAN PRODUCTION RUN > *

IMPROVE VISIBILITY, EFFICIENCY AND CONTROL

Customer Cases Navigator
'OF MANUFACTURING OPERATIONS, WITHIN AND
PLANTS

Industries

Brands Geos 262 Matching Cases
3CON ANLAGENBAU GMBH
SMART MOBILITY OPERATIONS

ON-TARGET VEHICLE LAUNCH IMPROVE MARGINS THROUGH NEW BUSINESS

RAPIDLY INDUSTRIALIZE VEHICLES
FOR OPTIMIZED MANUFACTURING

BIDTOWIN
WIN NEW, PROFITABLE OPPORTUNITIES, DESIGN
TO VALUE, DELIVER ON TARGET
EFFICIENT MULTI-ENERGY PLATFORM

smlaananal Functional Domains @ Public Reference
PLATFORMS WITH OPTIMIZED COMFORT AND SAFETY ELECTROMOBILITY ACCELERATOR
ABLES EV INNOVATORS TO ACCELERATE
INNOVATIONS TO MARKET AT COMPETITIVE COST
MAL QU .
AND.OFTAL QUALSSY, Industry Segments @ Releases (or Cloud) ¢ Competitors

SMART, SAFE & CONNECTED )" _
DESIGN, VALIDATE, DELIVER THE INTELLIGENT GLOBAL MODULAR ARCHITECTURE ‘> Industry Solution Experiences [ o4

VEHICLE EXPERIENCE ENHANCE COLLABORATION AND MASTER o and Industry Pracess Experiences Jear e
COMPLEXITY TO DRIVE PROFITABILITY

Industry Success Cases

& 8 TARGET ntistver c

Transportation & Mobility Challenges v Segme hu

Channel
Search by Word

i cf the 305 Cifering 15 prowie s

Saisy the o

- B | o ok - o Prstucs Reeas s
" 2 . Selct e cr o your nowgtion
- 33x CLIENT CARE & GROER ro v s confronil s | @~ and access e corrompndrg B T oo n G Cifr
| EnablingChanges [y | sy Sotuton Exsarence
4 Trnsparaton & Mobilty Aessioraind Devize

=

d D e < < OVd D
DEXPER platform ca t elop of yo ehicle; ding -
08 Hign.
domains o ONCEPT D R d 08 Horve & Lifestyle -

Industry Segment 1 Build to Operate

Building Dasige for Fabricatien

SOLUTIONS

Discover our strategic capabi

Vehicle Concept ™ Vehicle Engineering Vehicle
Design Manufacturing

,775 DASSAULT | The 3DEXPERIENCE Coim



https://eu1-215dsi0708-ifwe.3dexperience.3ds.com/?ticket=ST-3671907-esrXIHEnCkf1jxESEmHN-cas#dashboard:f547228b-4c0e-4bab-84a8-b0c3de50ba02/tab:People%20360/app:MAP-IILRITYHL

Useful links where to find information

https://ifwe.3ds.com/transportation-mobility

https://youtube.com/playlist?list=PLMEjN7 3ilFke TsvS1gZaUkgynXh8wydpf

https://www.linkedin.com/pulse/automotive-disruption-explained-why-incumbent-must-lichtmannecker

3DS.COM © Dassault Systemes | Confidential Information | 1/25/2021 | ref.: 3DS_Document_2015
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https://ifwe.3ds.com/transportation-mobility
https://youtube.com/playlist?list=PLMEjN73iIFkeTsvS1gZaUkgynXh8wydpf
https://www.linkedin.com/pulse/automotive-disruption-explained-why-incumbent-must-lichtmannecker
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