D7S DASSAULT

SYSTEMES w

VIRTUAL TWIN 7|tte
OZ2MA C|X|Es} 7[As 22|10 XSSt

KyungRan YANG / DIRECTOR
Customer Value Engagement




CIAAARS,

74
We are Reducing the Distance between

THE VIRTUAL WORLD and THE REAL WORLD to Zero

- BERNARD CHARLES, CEO of Dassault Systemes
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CixAjAEIe] PURPOSE

66 Dassault Systemes provides business & people
with 3DEXPERIENCE universes
to imagine sustainable innovations
capable of harmonizing product, nature and life. 99
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CirA|AEle] HISTORY and FUTURE

. Virtual
3D Design Development

Product Lifecycle

Virtual Twin Platform
Management
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CAA|AEIQ] Virtual Twin 7|8 DX T3

g Trendsand Technology R Value Proposition Agenda

A5 AHT]L[0f 24, 015, 2

System Thinking +

R

HIEfE A "

Data Science &
Low Code Al

Process Intelligence

Virtual Twin

Process Digitalization & Virtualization

.. Virtual Product Virtual Twin Virtual
Digital Lab .
+ Development Factory Experience
. " c/xtol
/S A! Iz P,

\ g 3DEXPERIENCE on Cloud
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D2M|A CIX| 2o} & o1s} - A /2

|. DIGITAL LAB

HF
AHIHE
Virtual Screening Digital Lab
I otain bos Desi
ASn P A . - AIAL
Requirements / il (Yo ) Entity Schedule

(& Capa).

QAR ol o Scheduling
Ing:;se":::)pe Increase quality, (Ortems)
PrOject / Task accuracy and b availability and
N M relevance of data for
::sgg:: d - <= decisions .
\ = ' " , Formula / Receipt
HIZIHL 2| -~ ] -
\ (\ ‘Gr_ ~ 1 TestRwE / Scale-Up
. b N enerate nalyze ntity .
Formulation NG B ot i i, L (Apriso)
Virtual Testing SiFeatires
HZ At T .
° Scientific Data Intelligence Test Results
Experiments Quality &
report -=a- Reporting (Tailored, streamlined) Compliance
HZ EHAE S
@ Execution (Step-by-step execution, data capture) . !-Ot
information

= B4 Planning/Scheduling (Task plans, assignments)
N.anosce_wle = Resources(Materials, Equipment, Samples, Procedures)
Simulation =
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T2 M|A CIX| 2} & IHdst

|. DIGITAL LAB

HARAO|C|X|E ERHAXMO|M 259l Digital Lab 7191 2|t Application Portfolio

Virtual+Real Scientific Data Intelligence R&DE Integration
b In-Silico 1 S cientifi i a2 3 >
e Scienti |I(cj Intglllgence& Predictive Modelling . Exlplqragt‘oRrg Dat_a Project
J eation nalysis & Reporting Management
Discovery
1-2 e . 5-2
GENET e Laboratory Informatics T
Material Design 3-1 3-2 3-3 3-4 Management
Lab Management Procedure Electronic Lab Lab Materials
1-3 9 Execution Notebook Management 5-3
Multi-Scale Quality &
Simulation ° Compliance
LAB Operational Excellence -
4-1 4-2 4-3 i .
T Manufacturing
Lab Scheduling il Sl Formulation Design Analytics

Digital LAB Platform

Management

3DEXPERIENCE Platform
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T2 M|A CIX| 2} & IHdst

|. DIGITAL LAB
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T2 NA C|X|E

=19 & IHAt3)

|. DIGITAL LAB
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(BIOVIA Material Studio)

Quantum Mechanic Simulation
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Molecular Mechanic Simulation

Ponmer Crystalllne Amorphous Bulk System01| I:H
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ZE2NA CIX|Eet & Myt - M S

[I. VIRTUAL PRODUCT DEVELOPMENT

Virtual SimulationZ

Concept i Production
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ZE2NA CIX|Eet & Myt - M S

[I. VIRTUAL PRODUCT DEVELOPMENT

VPD2| 84 i @ A- DEHIZIRA|Z2[0|4 S8, 10-3DA| =204 S &, A|Z20]M Process DatatZ|

| Governance: Projects, Change, Workflow |
Requirements Function Logical Phusical Mfg Item Process Resources
Engineering Support Item
@& 13 i - @
t@ Q t@ s tm ® T@ j © t- o t
@ E e — [

MODSIM

Logical E.__:H Physical
Virtual Twin _ Simulation

1D-3D Integration % Virtual Twin
—= |

Requirement SPDM - .
Analysis Simulation Process Data Model

Simulation & Test

System / Functional
Virtual Twin

3D Phuysics Solvers

Provides Traceability & Integration to external tools & data

5 s [ 9 O

2
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ZE2NA CIX|Eet & Myt - M S

[I. VIRTUAL PRODUCT DEVELOPMENT

DAY &AIZ2|0[d SEH(MODSIM)2| H| =LA Zat

Process Integrationand Optimization (PIDO)

<~ _ - CAD Parameters -
~O)-

/Q\ Design (CAD)
.. (__Connection )
Traditional  1dea

- T T E——)

To Parametric Design Ready-to-Simulate

Design Definition Results Alternatives

KPI > ldea-based
M O DSI M Model Scenario ; » Parametric

FEA Parameters

__ Meshing ] Model Setup Il Scenario Il Solve R _Evaluation _

. Fully automated
Engineers Results
g - MSR update

Working together
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m2M|A CIX|L3} & JHAkSt - RIE L
ll. Virtual Product Development

Requirements

-] @ Roof Strength A
Collaboration & Analytics .
1st Modal Frequency 33.0Hz
Project Management

Requirements

Architecture

V+R Test & Validation

Modeling Simulation
Design Space Design Space
Definition Analysis

Result Exploration
Design Space Exploration

Processes & Optimization %L

Comfort .
Change Management A = /f\/

15.] = 1 4
Durabil... 2 e Safety 4/ ! |
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m2M|A CIX|L3} & JHAkSt - RIE L
ll. Virtual Product Development

XISXIOEM (5l2])
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3DEXPERIENCE Platform - SIMULIA, CATIA
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3DEXPERIENCE Platform - SIMULIA, CATIA
= Engineered to Cure IPES E-2610{ I T2 M| A S4l
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T2 NA CIX|SI8} & THALS} - AL

[1l. VIRTUAL TWIN FACTORY

ErAXZ B 2kl Al J|2t k= 5 Early SoP(Start of Production) &
217 CHA .
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T2 M|A C|X| 2o} & I1s} - it

[1l. VIRTUAL TWIN FACTORY

ALtEH| A 200 H 2, &8, 24 3 o S7pX| ] it H 0|2 T X Etet It

Planning & Simulation Execute & Optimization
ALk it A R
"un O

= Lean Manufacturing 7|Et
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T2 M|A C|X| 2o} & I1s} - it .

[1l. VIRTUAL TWIN FACTORY Y
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DELMIA Digital Manufacturing DELMIA Quintig DELMIA Apriso

Xg 22 2™ Ao M Master Production Scheduling MOM (Production, Quality, Machine Integration,

) ; ERP Integration)2 M &
Virtual Commissioning Detailed Scheduling J ik
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of= !

IV. VIRTUAL EXPERIENCE £

=

OFAE!, Y, After—Sales, Supplier AJA B2G Al
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of=

IV. VIRTUAL EXPERIENCE

Marketing/Sales

360 TURNTABLES

= Design&Engineering

= Product Presentation
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of= e

IV. VIRTUAL EXPERIENCE £

Marketing/Sales

= Design&Engineering

= Product Presentation
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of=

IV. VIRTUAL EXPERIENCE

Marketing/Sales

PRODUCT IMAGES

= Design&Engineering

= Product Presentation

D?S DASSAULT

SUSTEMES



D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of=

IV. VIRTUAL EXPERIENCE

Marketing/Sales

VISUALIZER

= Design&Engineering

= Product Presentation
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of= !

IV. VIRTUAL EXPERIENCE y

O = /D0 A2] 3D Virtual X E 4

Marketing/Sales 4

30 D l“
l V,ly

3DEXPERIENCE

= Design&Engineering

= Product Presentation

2
PS 3DEXCITE
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of= Ttk

IV. VIRTUAL EXPERIENCE &

Marketing/Sales '

w.tbt!lT OF THE

FUTURE
INTERACTIVE | et CES 2022

= Design&Engineering

= Product Presentation
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of=

IV. VIRTUAL EXPERIENCE

O™ /S0l A 2] 3D Virtual K| FH

Marketing/Sales

glTF

= Design&Engineering

= Product Presentation
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of=

IV. VIRTUAL EXPERIENCE

= Sales/Marketing

Design&Engineering

PRODUCT/EQUIPMENT

= Product Presentation

7
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of= €

IV. VIRTUAL EXPERIENCE
CIRHRl/AX|LIOTZOIAML] 3D Virtual 2

= Sales/Marketing

Design&Engineering

SPACE/ENVIRONMENT

= Product Presentation >
2S 3DEXCITE
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D M|A CIX| 22} & 7t - O /A, Cixtel/Ax|L{of=

IV. VIRTUAL EXPERIENCE

= Sales/Marketing " O+ p QK O

= Design&Engineering

Publish Technical lllustration

Product Presentation

Bl ~ + ARGICRE " PaR )OO LoD
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T2 M|A C|X| 22} & 7tdet - O[S /G Y, Cixtel/Ax|Lo= f

V. VIRTUAL EXPERIENCE L ' u

L FHl/214 (3Hel) g8/ (HLh) X-SXI0EM (3|2])
AAL KA RA}

I|E AXIL|OH XM F 2E 3D 2X|L|o|™ 20| Virtual 3D AX[L|o{Z
3D M= o|O|X|7|Hto =z Experience= C{510{ 714 C|X}Ql 2|& gl osp0] AA ol 2t
Mol M Bl QAASHS £F SiAl Z2012tS Z2FE VR HE|T £ 1A OrAHI" 5 g
B2B H| XL|A 7|3| &=

3DEXCITE on Platform, ENOVIA 3DEXCITE Deltagen 3DEXCITE Deltagen

ISE: Instant Equipment Showcase ISE: A&D Co-design to target Industry Solution Experience: Virtual Garage

Infrastructure: On the cloud Infrastructure: On premise Infrastructure: On premise

= JHE AFO|Z &0 2 & CIXIQ B2 HES

SOl MIF 3= d A OHE 712t T

» C|X|® Mockupl 2 X|E ZX|E E75I04
22| Mockup = 4

» ETOO{|A CTORA|O 2 H|XL|A

rob 1N mux
o ot X
= N
> w5
3 ofm

om
1oF
ol

MU
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T2 MA X|52} - SYSTEM THINKING

V. MODEL BASED SYSTEM ENGINEERING

A AEIAIX|L|0jR| =0 7K' - “Early validation”

"Shift Left” Operation / Maintenance

Upstream thinking Early validation & fast virtual prototyping

System validation test

&
<

RIL

Requirement

Stakeholder Needs&
Requirements Definition

System verification
Systems Requirements,

MIL

Functional model Architecture Definition
Control Model \

Integration

@qtest —

Design Definition Systems Integration

Inter-disciplinary
collaboration

Implementation ltems Manufacturing
Detailed design
Product development

D?S DASSAULT

SUSTEMES



D2 M|A X|52} - SYSTEM THINKING

V. MODEL BASED SYSTEM ENGINEERING

td RES 7| E QAR Chigh M7 FHY0| R El= MAF O Y

Validate

= Model X{AIEA St / 2hEbd
= Q2H A Communication / #¢ 7HM
= J|O|E{ == M Design/Architect
= Early V&V (Upfront Loading)

g OI2t EE Y st A
* Risk % Error Zt&
Integrate n %-I_I?_ _E.% JHﬂ

" AAREE/ EE

Requirement

Detail Design

AJAE] or9|Eﬂx4 Al E20[:4
| ‘- e - SRR o=

RRE A2 30|M

017 2% B2

QA BHUAS S5 QA QF, | | = A|AH 58 BHo| 21X imulation 22 74 FE, S/W, H/W, 34 2ol
T i Qe A LS A AR o AJAE] 2AS Al B 252 FHE EIEZE 715 917

= QA 78 FXY std = 1D- 3D Co-Simulation2 St = HZASA|ZH 2| A S}
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D2 M|A X|52} - SYSTEM THINKING

V. MODEL BASED SYSTEM ENGINEERING

MBSE VISION: Cyber Physical Systems on 3DEXPERIENCE Twin

3DEXPERIENCE Twin
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T2 M A X|&2F - SYSTEM THINKING ’

V. MODEL BASED SYSTEM ENGINEERING

o|Z | (#i2) RS HERE (32)) S HeanM (312)
PA} BA} JAL

Fst AD |-E A FH 0] HZQ| JHet Combined head-up display 7120 7|12 HC 4 I MEl
28l M ZAlo| M= MBSE [t HItHE ™MK Quality, Efficiencies, Innovation”
IHEO A E“*' ool [l oHE 2G SRYYS floll MBSE H|H| =¥
HHH 20| MBSES T2

. s
. g pher)

CATIA Magic 3DEXPERIENCE PLATFORM CATIA Magic

gt QNSO ZRE| HIF A5 U LS gt R A E RS DS HAE Y AJAR OF 4K 47 3 A5
Of3|=Ix{E ol & AN Z5 4%
AIZ201418 o HE 4ol Bt

xof 243

= HIZ ool Fui4g oAl =  A2d OPISHE o)
w Al JHEE A 7| BEIS XjEE QIAFS-H AlAE‘II
"N| HF |:|| =
« HIZ M 2ISEr) 20% B SIS 2HE 5 B4 Lead Tim
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T2 M|A X|s2} - LOW CODE Al

VI.DIGITAL INTELLIGENCE

Data Machine Process &
Analytics Learning Dashboard

class | age | steroid | bilirubin | alk albumin -
survived 30 no 100 s 10 o (7 P ————
survived | 50 [no | 090 | 135 | 42 |35 =]
survived 7B yes 070 9 1.0
survived | 31 o0 | a8 10 Read external Create local
died 51 B 2 data file database
survived 23 yes 100 7 2

class bilirubin albumin

Calculate Predict Filtter by

survived 070 +0 duplicates properties. properties thresholkd

survived 0.70 40
survived 1.00 40
survivad o0 40 Read corporate Review
died 2 database discarded data | = = = &

DATE PRCP TMIN | TMAX WTDS =
20070101 25 43 -9995 - - - -
20070102 CIE Training ' Prediction
20070103 43 -990 v

52

20070104
s0 »
»
a2
E

20070105
20070106
38
.

L]

B oo
@ 6

I8
S w

20070107
20070108

[

L]

Component
Library
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T2 M|A X|s2} - LOW CODE Al

VI.DIGITAL INTELLIGENCE

=X &l Lab Data, Engineering Data, Simulation DataE 7|HICQ 2 Al 0| S D& Ol 5l 2 A

=~

H1l=s0ist A|22)|0| M X}53} Materials M&S

@ Materials Studio
Polymer Properties (Synthia)

S——

Life Science M&S Laboratory 2A HM SIHAE Oto|Y
Catalyst (Pharmacophore) [ Plate Data Analutics * Text Analytics
CHARMm (Simulations) %)J Analytical Instrumentation Chemical Text Mining

Chemistry o|o]& H|O|E{H|O| A D! YA QIE{TH[O] A

4 Chemistry — Imaging Integration
> ADMET % Client-Side SDKs
Cheminformatics

Biology SHEN 8 B2 2|ZY & CHAHE
Sequence Analysis Data Modeling % Reporting
Gene Expression "| Advanced Data Modeling (ZZ)F HTMLS Dashboard

Mass Spec. for Proteomics

R Statistics & Python Jupyter

Next Generation Sequencing Q
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T2 M|A X|s2} - LOW CODE Al

VI.DIGITAL INTELLIGENCE

CIO|E Scientist?} OFl Yt Q AX|L|O{SO0| 2L A CIOIHE &8 4+ U
Nt 280|0|x g
na : - .
208 i | . OAEE 3 24 Fu x3
@“\v B R > oAz 28
& * HRLIE|(Swym) %t T|=H

A E e &7

Ut 178l 2uis A &

v

=
- G|O[E{ 7[Htof AIX|L|
- Y2/ClolE E22 XtESt

2

meieA A7 o8 @ | T @ sgmzes o
[=) |
4 e . - 28 B K0[E| Tjo|Talel x{:

HlolE| 47, AR, 2|z
-« THALR, Rtk

% = | - R e S |
4 = S -
L — b g

Cl|O|E| AtO|HE|LE

PN - a ==
) "I‘tsi,l-.!, =. - - e - . A-lH.l_g_%]
: , - @ - @ - A AL 22|, PLM Q1|
e S - Integration 2% (DB, Python, R)
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TEMA X|52 - LOW CODE Al

VI.DIGITAL INTELLIGENCE

Xk (stiel)
PA}
4 742 ofZ2|3|o| Mo = RE

Cl|O[E] ETL Z2M|A X}-F53}5H0]
E8IX0| ok2 K HE A|AH 13

XISXIOEM (3li2])
RA}

Computer Visionl} MLE EH25}0{
X8 3789| £%! Control &}

Et0]0] (3li<l)
MA}

M=, =22 OHE 280 MLE X850
AH gH|2t d5 o=

BIOVIA Pipeline Pilot

3,000 deployed protocols

20K requests daily / 7M compounds per day
100’s developers / 1000s end users

BIOVIA Pipeline Pilot,
DELMIA Apriso MOM
HEldE *f90f0=| SHE =
Itogi

BIOVIA Material Studio, Pipeline Pilot

S™ZEH, HItA| S Tire Formulation2|
)k-lh:'_l-):" EI:-II AHA‘I

2Mg ooz 25 o £F

==

", BIAE, 4Lt IFY0M

Data Analytics? |02 T2 A § 841}
AHARA] SEAF
OL-O OO

IXte| Right-First-Time KPI 70% &5t

s AKX
« Za L= I:|-°E|-°| H|_a oiJ} 500|:||-o§ 2 r

O - -

» JHEX; AI2F = 38% A
= X|Al ZAI0| QAR S E8l| 91 A1t X1
o

-+
= ARXLIL OB 2 o B2 HUS

[ o
X A
I-I:! 'I_CEI)lI
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cppralAsiol Virtual Twin 7|8t DX X233

g Trendsand Technology R Value Proposition Agenda

A5 AHT]L[0f 24, 015, 2

System Thinking +

R

HIEE A "

DataScience & Low
CodeAl

Process Intelligence

Virtual Twin

Process Digitalization & Virtualization

+ .. Virtual Product Virtual Twin Virtual
Digital Lab .
Development Factory Experience

Cloud +
. = Cjxfol

\ g 3DEXPERIENCE on Cloud
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LCA(Life Cycle Assessment)2t H|=
Ol S FXIE S AHSS SHH

Life cycle assessment framework

=34 —
gezel -

LR,

s s AL A

LR,

aEE]
Igurt HE Y FUE, O7HES, SAES, H2IE S

HF0| &30l 0jX|= g2 80%2} CIxtel 3 o THAlolM A7 E

2
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ESG &5 M - Sustainable Innovation Intelligence

ecoinvent databaseE J|2tO 2 H|E WL THAH |G| A M E FH 37| A HBET TWIHLCA) L Trade-off A|E2[0]M

‘ ecoinvent
Environmental Footprint —

L Example : Li-ion Battery production
@ﬁ CO, Emissions T water use ISIC Category: Manufacture of batteries and accumulators

ﬁ o S Acidification & Photochemical Activity: Battery cell production, Li-ion

. Indicator:
ozone creation .
Formula:

6 Land use
=6.3077 * weight
Based on environmental methods e Ecodrivers:

EF 3.0, ReCiPe, IPCC, TRACI, EPS *  Weight: weight of the good (kq)

Performance iny\/jy' ISIC : International Standard Industrial Classification
Focus on a Key Metric for é" Frofessional seenific andiecnnical actiives
Product Performance S 4
and Environnemental Footprint E
3 et s et ot Tt of ot vemicies and motoreycies
Weight é
& "
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@, CO2emissions
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