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Artificial Intelligence
Fc¢
-Ab2l-21%

P E—
XE7k=M (et
- OBl Mg [ ESG

Sustainability

Inclusivity

(Source : CTA, Prof. Y. Joo)



11

CIXI& & AlCHHEIE St
CHEIEI= J 1AL sid]

(Source : Deutsche Messe)

MA =Ich Ar47|= FA|2] Hannover Messe 20242]

Industry Trends in Focus

Hydrogen & Fuel

Industrie 4.0 /
Manufacturing-X Cells

Carbon-neutral
Energy for Industry

Al & Machine
Production

Learning
XHIsd

(Sustainability)

C|XIE =}
(DX/AX)

(Source : Prof. Y. Joo)
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“Human Security for All”

& 7[HE:

2

CES 2024

Environmental Access to
Technology

Protection
Economic
Security

Food Security
Human Security

for All Political
Freedom

Access to

Healthcare
Community

Security

Personal Safety
& Mobility

X&7sd S& Altigdle]

Prof. Dr. Young-Sup Joo - September 2024

(Source : CTA, Prof. Young-Sup Joo)
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"‘ John Deere

(Source : CTA, Prof. Young-Sup Joo)

CES 2023 CHE AL

BMW - i

Prof. Dr. Young-Sup Joo - September 2024
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CIXIE-Al CH 2k} C|X]E 2}

- “Connectivity + Data + Al”




C|X|& CHE & : Digital Transformation (DX)

(Source : DFKI, CTA, Modified by Prof. Y. Joo)

0 2020'ACH= Ci0IE{2| AICH - CES HIZIEHIE
0 AFSQIEa|MAZ [f|0|E{Q] A|CH @IC} : " C|X|E CHEIEL " o] SHAl

‘ 1. Mechanisation ” 2. Electrification H 3. Automation || 4. Networking I

loT > loT
Internet of Things Intelligence of Things

10T (o /| =
Big Data == E‘“O I EI xl <

ey 5G/6G Al

Connectivity
+

(P Z, HlolE, Al 7%

= [Connectivity + Data + Al] 7|HI2| DX 2i2F &7} =7} U 7|gjo| MELA
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Enabler : Digital Transformation (DX) Si&!l 7|=
C%L}h/résed Technology sical Based Technology
| [ |
10T Al %ﬁ‘r Y Robotics
=  T——
Data . VR/AR/XR B 3D
(Big & Fast) — 9“"'" Metaverse Printing
Lonvergenc
Platform Technology
Computing Micro- CPS Energy
gg - Cloud Electronics Digital Sce:zgt‘?i:y UI-IIII\I{IIIX System
- Edge -SOC Twin - Battery

(Source : Prof. Young-Sup Joo)
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C|X|& CHF &t : Digital Transformation(DX)

Q Digitization, Digitalization & Digital Transformation

Digitization

- BE Hlo|E{2]
R NEE!

ation
stety Transformation
= State Transformation

(Source : Prof. Young-Sup Joo)

Prof. Dr. Young-Sup Joo - September 2024
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CIX|& CHX 2 : DX 7|8 H| =LA 28 oY
4%} ArfEin

o| 7140 CHst =L Impacte=
S{A0| BtEE= H|=L|A2E(BM) Y

4X} MRfSiY

> CHZFAAL - 2| — > GHES] AIAL - AH
w (742! / CHEF 5:=E)
Digital BEN A=
1 EXES ME
Transformation i inIN
“Customization” - QL3 o|2
“Personalization” - NS I8 SS
> DX 7|8t H|=L[A 2E S{HO[ =M Bt
> D2 HA 1 97| BE LUAPR = “EE AR 38 X

Prof. Dr. Young-Sup Jo

0 - September 2
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CIX|E CHAE : DX 7|8k HEL|A 2
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FsSEMHSEM FHIIAIMY (1+11)

() gt - Sgt-

7| Al

=S

HEE “iem

MH|2&

ofiix] #HEI=

(Source : Prof. Young-Sup Joo)
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CIX|& CHX 2 : DX 7|8 H| =LA 28 oY

O H|=L|A 2E S{Ho| =M 1tA|
> Digital Transformation2 S8t =3} 74218 F=AM| ChS
> 224 S o [WEd- sy OYY + E2d] SAl =7
> DX 7|4ie]| H|=L|A 22! (BM) &30| 2HA

0 HIZLIA BY HYOE HSEME HY

S8
> MI=E, ME|L, YESL, oiLx], 2iEl= S HE MY S8lS Sot
7icist HrEeitd | > ==Y A #= xjH
> MIE =i, MS-MU|& &8, EUEFe, ME-558 Sgl, OoIE 7|8 BM S

EI‘%;°|' BM 7HHI- .u.l
QO H =LA RYH sido 2 AE2 BM X|= 7t

> Business-Enterprise:City-Society-State Transformation
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DX 7[HICE AIF LIX, 71, ARJ7|QIS S T3t Cst BM g BL

Q H=-AMH|A &A1 (P/S)

= JHRIE/SkES), EIE FM S, AW/7|HREY ek xHH 3|
Q MZa Md|22] g8t (P+S)

= ‘ME2 AMU|A% (XaaS)’, FiIFIPIX/FHEESY &
Q SUE (ZP)

» =LAt STAE HAS= CIXE SUE

= ‘Total Solution Provider’ E21E& : X|&-AMH|2 Bundling S
0 HE =282 88t (P+F)

» 2E2HY ‘Pay per Part’ S Ml2& BM X|&, Project Financing S
0 ME2 HISLIAZYO| XS5 HY U =8

= MOQ(E|&F22F) Al BM, HI0|E{ 7|4t BM, ‘020’ & ‘040’ BM, IPR 7|8 BM £



Less
Competitive
Supply < Demand

Steady
Demand

4P

Market

>

Variable
Demand

More
Competitive
Supply > Demand

(Source : Yoram Koren, modified by Prof. Y. Joo)

FMoll CHES6txl, &

B2B Process

- EREE

B2B B2C
Process HZ, 3= SIXE AMem
Discrete | XISXt/7|H && oM, =

Globalization

B2B Discrete

B2C Process

%> B2C Discrete

Product Variety

Customer Needs

D7
<
Q
O('//)@é~
=2 \
1850
Heterogeneous

Products
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CHSIEI= JIHIAE &)

O MIZ=2| MH|AS} (Servitization / XaaS) : LR AMMEIS=
v DXE M| HA| 2™ =AM = A Z(Connectivity)0| It=E= MZ22 BM
v DX 7|8k MH|AS} : HIE Bf = [HZE + AR F37| MU|A] THj
v ARl : XES A AR

=
LYo [2tAf

XISAH HIZ-EHf-HE

ASASE Tl

Prof. Dr. Young-Sup Joo - September 2024




QCIX|E S35 BM : =2X-32X H& 7|4t |22 BM

B2B

X|E SEAEL| F=A0| 7|g/=71 Dl2H =t A

Google Cloud Platform

(Source : Google, Amazon, Microsoft)

£ Windows Azure

Prof. Dr. Young-Sup Joo - September 2024
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CHSIEI= JIHIAE &)

[&ta1] E=4E (ZP) - 2

O “Total Solution Provider” BM : A4EjA| ¢1Z 7|dI A2 & BM

» Packaging: “MIZ+HMZ" (), “MEF+FS+MU|2"(53]) S

> ALl - MI|XHABI+SAILAH, EWE, SEI|N, KE 22K S

3 = )

- 5 v - E27|¢2F 8Y
7|t (EV/PHEV) L ol "
— iyt
Total Green \

Mobllity Solution®]
Global AlRi%}

e

R e s

A0[EOR|E A/ MHE ol x|
ilinfina!

v Sa7|gzt Yy
- HEY3Y 71
- 25 ALY

(Source : Prof. Young-Sup Joo)

Prof. Dr. Young-Sup Joo - September 2024
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[£11] Total Solution2] E24E3S} (XP) - 1

O “Total Solution Provider” BM2| & (1)
> L - S2471Y 2+ 8/ « Algle] 22 U &HAl
- ZHo| Mz 9l R&D Of|AF X|CE & SE=/FE
> Ald| : SHYEBHE (sHA/SHA] AXKIL]0{2! LU 7| X}AH Total Solution M=)

CH7 1Y
=LY i
RN
(S/91Z71¢) ENES -
— SHYSHE =
2 Total Total Solution e
sH2| Solution * 71RbH

Oil&Gas

Major

Prof. Dr. Young-Sup Joo - June 2024
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[£:11] Total Solution2| Z2HZ3} (XP) - 2

O “Total Solution Provider” BM2| &k (2)
> SA7|Y ZF Alliance I /8= - Ale]lo] w2 U &HA
« Virtual Line-Up= S8t & 7|3 X, VS
> AH| : SU/AA S4 AMIIYA| A SF QLEAMY

[
ok

(K. Schleifring | 25 o=@l /MHAZ chget
Group 24 CiE H3HE AL : Studer

7] ZRANT|

S| E O] Al

o -

okl

PHd

1=

7l

&> &S

% United Grinding
Group CZ i
Maegerle p2=2 S
(=)




(&3] MZ1 =52 &8 (P+F)

U “Product + Finance” BM
> MB3 2SS Zerst ClYst Almg s
- &l Financing 7|, 7|= 7|4 =8, 7= =22

> AHl - &37|1AE, Turbine/2X7|, ERE, MI|X} S

Q Akl : 2E717 At21°] “Pay per Part” BM

> Trumpf GroupZ} Munich Re g ¢}
= Trumpf Group : &|0|X 7{8l7| S S&714| 7|
* Munich Re : Financing 7|&]
> Revenue Model Sl
= | 71 - B F Wik 2 T I
= 3174 QIF: IFH|o] HSH|st2 HAA JIX| S

(Source : Trumpf Group)
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HDX)2| e (1)

ok

Al CHEH & (AX) : C|X|E CHH
U DX’s 3 Key Components : Connectivity — Data - Al
v' Connectivity : IOT, Sensor Network, WiFi, 5G/6G Communication, etc.

ok

(Source : CTA, Modified by Y. Joo)

v Data : Big Data & Fast Data (Real Time)
0ii=& Al, Cloud & Edge Computing

. EH=5.
254

v Al: N
loT loT
Internet of Things Intelligence of Things
Connectivity Data Intelligence
5G/6G Al




Al CHA
Q

12HAX) : CIXIE CH

00

|=|'o

[HZF = M|~

2
m r“
>

.-.°.=l 20} :
=9l uy :
= Cloud 7|4} Al :
= On-Device Al :

YV VvV

= S L

Cloud 7|2t Al + On-Device Al

| =Q] - MMH. E—-ﬁ-g oS4 Al 22}
M+ 252 /Operation MAMM SiAl]
Hi2 (Hybrid Al)

, oIt MIZ Al AKZ (LLM / sLLM)
1A ZH], XtSAL 22, =8, £0IEE, PC SOil Al Bl (sLLM)

[Cloud 7|8} Al + On-Device Al] &
OO IE2EAEZE/QEAI, 12

HMEH(DX) 2| Al (2)

0

0

A S /Operation

WA S

oHA| &

HE,

dik, ol 2ol S

2 M Cloud 7|8t Al

34



CIXIE 2 AICHEEIE S8l

CHSIZIR D 1At St
2H(AX) : CIX|E ciEEH(DX) 2] 2l (3)
2 20t Y F2 XHE A

Al CHE

QO M= 20k Al CHEEH(AX) = Al2] 3CH
Classify/label visual objects

Classify/label writing and text

Classification
H = Classify/label audio
=TT Cluster, group other data
Discover associations
Deep
Prediction Predict probability Lea rning
Forecast
01| =
= Value function estimation
Generation Generate visual objects
Generate writing and text
AH Ad :
o O Generate audio |Trg nsformer
Generate other d LLM

(Source : McKinsey Global Institute, Modified by Prof. Y. Joo)
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Al CHE2H(AX) : CIX|E X 2H(DX) 2| 2] (4)

O MR AIMSE Al : X}10] CHEH X HE|2EH(Multimodal) 7|4t

> 22, PLC S

71AIZu|2] S8 Mo E 2=ZESQ0 2, MS

=X 3d 84,

I-'-IXIEE* E2 7t Al=dl0]|M L x[X=), LY HIEHHA 3181 S SRSt S

£Q00%, 1 2/xj2 @ —

3 A 25EE 2Xs}

OiXIgH|, SR, ZHARL KA

34
XsHof, QEEY!, Rfgeut o f

Foundation Model

AOHE Clafol2, ojaetx] LS

)\I- .9. AHA-loi Al

|

(Source : Ot7|L}EFA)

“487| oniEAe?”

“18 2lol Ak AF|IE MMelF]”

“7r8 M5l Mol Eest2R27”

28 FH| FshF, 2 2ukehF”

“34 BIo| Sloj4aie?”

Prof. Dr. Young-Sup Joo - September 2024




CIXIE 3¢ AICHYEIE S5t

37
CHSIEI= JIHIAE &)

DX-AX2| MZAXZ19I 0B HEHA =

O Manufacturing-X &= : SU/EU2| M= HI0|E| 37 MEfA| 7+= O[L|ME[E
M= olo|e{e] ¥, =&, 715, 24, H7| S HF7| 22| : 2z == OIo[E &

ol = ¥ =S, BE3], & AlE|(Use Case), 712 A F=Z!

OIo|E{/Al F3A 2= U CIX|E 2N |4 S

Use Case =& & EFAHZEZE(Carbon Footprint), == M(Traceability), = &AM S
Gaia-X = Catena-X = Aerospace-X, Process-X, Robot-X &

Including SME
and additional ‘F‘iﬁ ansfer
sectors W

Research and

development:

Industry Use
Cases

(Source : Factory-X)

Common
Base

Shared technical base layer

Regulatory framework and standards

rrof. Dr. Young-Sup Joo - September 2024




=y 38
N2 SIS W4, & SATIHEY

SDx : Software Defined Manufacturing & Factory

U Why we need SDx, including SDM, SDF?

> Flexible Automation & Adaptable Production System : Software Upgradable
» New Business Model : SaaS (Software as a Service), Data Space, etc.

Motor

Software
Defined

Manufacturing

(Source : Arena2036) (Source : NXP Semiconductor)



CIXIE 3¢ AICHYEIE S5t
CHSIEI= JIHIAE &)

39



O]= NASA
“Man on the Moon”
HiX|0fZ

| Grand CLIMATE CHANGE
Challenge
Y 100 CARBON NEUTRAL CITIES BY 2030

Reach net zera greenhouse gas emissions balance of 100
European dities by 2030

i
s 4 ;o .
iy A A *
i ! Real Estate Energy Mability
| o et
oo Consucton /
= onstucton  guormant rone

Buildings
with
carbon-absorbing

components

Clean urban

electric mobility J - connecting city
agriculture

SUSTAINABLE
Political Agenda

GOALS iy

GRAND Civic Engagement
CHALLENGES
ge=

-~ a

Clear
m m Voomians
Missions

e
RPN .

Lol
[P

Mission
projects Portfolio of
projects and
bottom-uj
experimentation

|
i~ -,
I 4
|
I
1
|
v
1
|

~
- o
Mission
projects

(Source : EC, Prof. Mazzucato)
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Grand CLEAN OCEANS
Challenge -

44
v ¥

A PLASTIC-FREE OCEAN

Rad Projects

Reduction of 90% of plastic the marine environment
and collection of more than half of plastics present in our oceans,
seas and coastal areas by 2025

z
e o e
EEE e

IR
Chamicat Sociat T

Areas of interest industry innovation Blakean’ health
o ;

i = Design Wasta

Y Marina ife /" A1 tachmology -

i3 : SEE | manmemment

1y '

Re-usable and Plastic and

biodegradable Ly —
plastic

substitutes

DECREASING THE BURDEN OF DEMENTIA

Halving the human burden of dementia by 2030

T
A

<4 4k
S

Social Sector  Pharmaceutical Tt

Al support for

intellectual patient.

[r—_—

understanding of
probability of
acquiring

~september 2024
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=1 (EH9 : BELE CO2eq, %)

s | HS e | SR | HE %)
7

ek () 269.6 37.0 13,700 2
4 (W X) 260.5 35.8 15,810 31
HE (dddh 52.1 7.2 3,570 7
nE-2& 98.1 13.5 8,160 16
SETL (AF-XY{HY) 24.7 3.4 9,690 19
H7|& 17.1 2.3
7|Ef (B2, 4HE) 5.6 0.8
SHET 727.6 100.0 51,000 100.0

* Xt& : GIR- SR X|SE B8 (2018 7|F), How to Avoid a Climate Disaster (Bill Gates, 2021)
ot MA XHE 2 e H e 7|FE O] Tt d o FHHK| ¥F

0
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1= #3917 - EkAFSEl (Net Zero) 3

«« REE c=> CF L)

(Source : Ellen MacArthur Foundation) (Source : US DOE)

Value Added
Applications

=2 34 — dI} — 2 FH

Prof. Dr. Young-Sup Joo - September 2024
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Q Digital Product Passport (DPP) M= CHS AlS
> 20274 HHEIZ|FE] HE, 0| AISXI= Sl

Repurposing,
remanutacturing
and recycling
Durabifity, reusability, N
Carbon and
environmental Waste shipment upgradability and .

footprints a RepeiY *  Digital Product Passport
. ﬂ Municipal waste (OPP)
P % B
I

—— |||i'||

Y Fl A e

1/ : o e requiremnents N
Racveled Deforestati RN Extended producer LY
e i m reporting responsibility L8 -
T Packaging &
Industry-apecific packaging waste
regulations

(Source : Kezzler)

Froj. Dr. Young-dup Joo - deptember 2024
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P42, PhD (jungwoo.ha@navercorp.com)
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GPT Store
(V2]

OpenAl
Sora
(24.2)

BingChat
(23.2)

=
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: BE|RE, 2C[HIO0|A, HIE=E-d, OI0|HE

ChatDALLE
(DALLE-3)
(23.10)

ChatGPT-
40
(24. 4)

MS 365
Copilot
(23.3)

Multimodal
ChatGPT
(I ZAY))

(23.9)

Apple
Intelligence
(24.6)

ChatGPT
Plugins
(23.3)

ChatGPT
Adv. Voice
(24.8)

Bard with
PaLM2
(23.5)

Google SGE
(23.5)

Gemini Live
with Pixel9
(24.8)
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Original image

Prompt

Mona Lisa puts on glasses with her hands.

CanAl
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Microsoft Clor

April 25, 2024 | Microsoft Sou

L Jin X

REDMOND, Wash. — April
to the corresponding period

« Revenue was $61.9 billion
« Operating income was $23
* Net income was $21.9 billi

» Diluted earnings per share

“Microsoft Copilot and Copilc
industry,” said Satya Nadella,

“This quarter Microsoft Clouc
Amy Hood, executive vice pre

2-Ms
22 AMAE HRE wel%

5.54 7.42

8.74

87.65

83.84

7.76

81.71

8.04 7|E}

80.41 =

58 6
20234
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62
20244
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L Bing

11.55 @ Ms' J

Google

loud Lead
loser

Jd infrastructure

31%
I 25%

&

‘loud infrastructure service
revenues in Q12024

$76B
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https://www.mckinse

McKinsey 2| Al Al 2 11A (2024. 1)

Generative Al productivity
impact by business functions'

Low impact B High impact

Total, % of
industry
revenue

High tech 4.8-9.3

Banking 2.8-47

Pharmaceuticals and

medical products 26-4.5

Education 2.2-4.0
Telecommunications 2.3-37
Healthcare 1.8-3.2
Insurance 1.8-2.8
Media and entertainment 1.8-341
Advanced manufacturing® 1.4-2.4

Consumer packaged goods 14-23

Advance‘d electronics 1.3-2.3
and semiconductors

57

pritkey-insights

NAVER Cloud
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young Canadians, we must raise the bar.

The Prime Minister, Justin Trudeau, today
announced a $2.4 billion package of measures
from the upcoming Budget 2024 to secure
Canada's Al advantage. These investments will
accelerate job growth in Canada's Al sector
and beyond, boost productivity b elpma
researchers and businesses deve

adopt Al, and ensure this is done responsibly.

2. Al AEIERIS0
(71£0 HA2 A

These measures include:

3.52718 8
(A AlQ] A

* Investing $2 billion to build and provide
access to computing capabilities and
technological infrastructure for Canada's
world-leading Al researchers, start-ups,
and scale-ups. As part of this
investment, we will soon be consulting
with Al stakeholders to inform the
launch of a new Al Compute Access
Fund to provide near-term support to
researchers and indust also
develop a new Canadian Al Sovereign
Compute Strategy to catalyze the
development of Canadian-owned and
located Al infrastructure. Ensuring
access to cutting-edge computing
infrastructure will attract more global Al
investment to Canada, develop and

-z , 7
@ = Canada

111 <

(CHE GPU 23 AFH Exr
oA 7121 S & Y2

H D ZAMALR THF|X| EXF(2024. 4.)

71 222l BRS Zet 252 FAt
EI

17t POR L USHH HEY QIZatS

)

i3 500212 £t

Xt (L2I= K| Z SHS0{0F)
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https://www.pm.gc.ca/en/news/news-releases/2024/04/07/securing-canadas-ai
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Italy

iGenius
(Italia, 24. 6)
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The
Economist

https://www.economi
https://www.reuters.(

Sovereign Al: Promising Business Secto

Hype Cycle for Artificial Intelligence, 2024

Al Engineering

Artificial General Intelligence

Composite Al

Neuro-Symbolic Al
Decision Intelligence —,
AlReady Data
Causal Al —{ )
Al Simulation

2]
=z
2
=
<
=
(&)
L
a
>
w

Multiagent Systems
Embodied Al
First-Principles Al

Quantum Al

Autonomic &sly

Responsible Al I + Edge Al

Prompt Engineering - N~~~ + Foundation Models
R B (i Synthetic Data

Sovereign Al ()
Generative Al

. ModelOps

Neuromorphic Computing

Smart Robots

/‘ Intelligent Applications

/ '~ Knowledge Graphs

Autonomous Vehicles
Cloud Al Services

66

~ Computer Vision

LN

Innovation Peak of Inflated
Trigger Expectations

Plateau will be reached: <2yrs. 2-5yrs. @ 5-10yrs.

Z=—H

Trough of Slope of
Disillusionment Enlightenment

TIME

A >10yrs. ® Obsolete before plateau

Plateau of
Productivity

Gartner
NAVER Cloud
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Art by Clark Miller

The Big Read

How the World Plans to Stop American Al
Domination

Around the world, the push for homegrown Al often originates from a belief that
English-first Al models from the U.S. put other languages and cultures at a disadvantage.

In South Korea, for example, internet conglomerate Naver is developing its own LLM,
HyperClova X, that it plans to use across its many services. That model could touch a lot of
Naver applications in the hyperconnected country: Imagine a mashup of Amazon,

Google and Uber, and you’ll get an idea of the ground the company covers in South Korea.

Inside Naver, a team of safety experts is focused on making sure HyperClova X produces
answers that are culturally appropriate for its domestic audience. Kang Min Yoo, a Naver
research lead, said that Korea has a rich culture of neologisms that foreign large language
models often fail to understand. Similarly, he said Koreans tend to support government
controls on things like housing prices more than Americans do, and HyperClova X’s
answers reflect these social values better than non-Korean models do.

Large language models, he said, “could have a different answer depending on the context
and the location.”

Another important motive behind HyperClova X is the quest for lower computation costs.
The fees for using LLMs are typically based on the amount of data they're asked to
process, which they break down into chunks of words or characters called tokens. More
tokens equal more costs.

Naver’s model—which is trained on 6,500 times more Korean data than OpenAI's GPT-3,
according to the company—is able to break down Korean queries into fewer tokens
compared to other, English-centric models, making it cheaper, Yoo says. (Independent
analyses of western large language models LLMs have shown that queries in non-English
languages require significantly more tokens to process than they do in English.)

NAVER Cloud
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Visual HCX-based CLOVA X: Coming Soon

2 JE0 Les RES Hojst ulstA YYEHs Python IEE IE YO TR

NAVER

Please describe the scene in this photo in details including the location.

Python

This is a picture of the capital city of Saudi Arabia, Riyadh. The image is taken from the air, looking
down on the city. The city is full of buildings, and in the center of the image is a large, modern
skyscraper. The skyscraper is curved on the left side, and the right side is flat. The building is made of
glass, and the top of the building is a little wider than the bottom. The building is surrounded by
smaller buildings, and in front of the building is a large, open plaza. The plaza is full of trees and
grass, and there are a few large, white buildings in the plaza. The buildings are connected by a large,

curved walkway. In the background of the image is a large, flat-topped building that is covered in
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HyperCLOVA X-Dash

HyperCLOVA X-Dash + On-premise

3t OHEL 2|9 + Lo 23t

e -r

2 T= ZOkTIOIE (RAG Vector DB)
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Selected Customers and Partners of HyperCLOVA X

otz 20y
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NAVER-intel Co-Lab (NICL): Sustainable Al

intel NAVER Cloud

Open source ecosystem for Gaudi 2 software

NAVER Cloud
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- (By basic calculations), up to 8X power efficiency is achievable
- Replacing HBM with LPDDR addresses power, yield, and supply issues

- Compression ensures HBM-level effective bandwidth

HW Performance Memory DRAMBW | DRAM Size
Solution (LLaMA 30B) . (1 unit) (GB/s, 1chip) | (GB, 1chip)

480 GB/s
(Effective
>1,920 GB/s)
< 40ms/token
(even for large
batch size)

NAVER Cloud
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200+ essential lifestyle services available on NAVER Cloud

p—
[ ray

Finance

* Online payment

« Offline payment

« Credit card

» Account book
 Stock

* Real estate

* My car management

v

SNS - Community

LINE messenger
Blog

Café

Band

Post

Knowledge sharing
Humor community
Donations

O

Shopping

* Online marketplace
« Live Shopping
 Blog marketplace

+« Membership service

!
TOON

Entertainment

* Web novels

* Music

« Game

« Digital comics

« Influencer content
» Education

« Video Streaming

Map Civil Admin Service News

* News
« Weather

* Maps
* Reservation

* Public certificate

* Municipal services
+ GPS navigation + Covid-19 vaccination * Sports

* Places near me info. « Covid=19 information * Entertainment
* Pre—order & Purchase * Issue talk

« Travel info. News library

News stand

Knowledge Business Productivity

* Search

* Dictionary

* Encyclopedia

» Scholarly data

* Profile search

» Accent audible
» Al image search

* Smartstore « Mail

» Smartplace * Memo

* Analytics * Contacts
- Live studio + Calendar

« Data lab > Offlss
. + Cloud Storage
« Al painter

* Whale

Cloud Platform

» Computing
* Storage

» Networks
+ Al/Data

» DevTools
« Digital twin

®

Hyperscale Al :
L GICERAMETET

* Al assistance

« Al transcription

« Al translation

+ Al CLOVA dubbing
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Ecosystem Extension of HyperCLOVA X

HyperCLOVA X Ecosystems

B2C SMEs _
(200+ apps) (550k SMEs) Enterprises

Partners (2000+)

HyperCLOVA X (CLOVA Studio)

Cloud and Al Chips (Gaudi, Al Chps, GPU)

HyperCLOVA X Inclusions

Call Dialog 9 o [22) CareCall Chatbot

(]
A" 20 relevant Example
samples Dialog Corpus
A4

CareCall User ()
Complete 1l CareCall Dashboard

. dialog
B ¢ User State Classifier
Intervention on demand O : ¥ ¥

Teleoperator

Al Literacy Education

Global Sovereign Al
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Education

1995 Ph.D, Mechanical Design, Seoul National University
(specialized in Computational Mechanics)

1986 M.S, Mechanical Design, Seoul National University

1983 B.S, Mechanical Design, Seoul National University

Dongwook (Derek) Lee, Ph.D  Career Experience
CEO/ President
HD HYUNDAI XITESOLUTION 2022~ CEO/President, HD HYUNDAI XITESOLUTION

2020~ Member of The National Academy of Engineering of Korea(NAEK)
Vice Chairman of The Korean Society of Automotive Engineers(KSAE)
Vice Chairman of The Korean Society of Mechanical Engineers(KSME)
2019~ CTO/Executive Vice President, HD Hyundai Infracore
1986~ Test Engineer, C.E R&D of HD Hyundai Infracore
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I 2447 12(CONSTRUCTION EQUIPMENT)&}?
EARTH MOVING MACHINERYQ| giEc = ES0|L} S 2A10] 220|= 7]171e] &3

HEAVY COMPACT

Crawler Crawler Mini HD-ﬂl:ll
Excavator Dozer Excavator FlQ| MjmR
Wheel Rigid Dump Skid-Steer
Truck
Excavator (RDT) Loader(SSL)
Compact
I‘.’Z gzzlr Grader Tracked
Loader(CTL)
Articulated -
gt Beckics
(ADT)
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HDSICH= HA| Z4A7|AH A|ZH2E 130 Billion USD) = 2k 90% A|&H2 Coversia 92

Motor Grader Ridid Dump Truck Other

[+)
BackHoe Loader 3% 2% 4%

3% Crawler Excavator

37%

Articulated Dump Truck
4%

Telescopic Handler
4%

Crawler Dozers
5%
Compact Tracked Loader
8%
Wheeled Loader
Wheeled Excavator 17%

3% Mini Excavator

10%

2022 Off-Highway Research ) HDYLHAIOIEESEM
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Global GDP

$ trillion

$64.5 $9.5
87%) 40

13%)

Source: World Bank; HIS;ISSA:McKinsey Global Institute analysis 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Index: 100=1995
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1995~2014

200
180
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100
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| | | | | | | | | | | | |
1995 2000 2005 2010 2014 Hourly rate $25 $37

M7 GDP2| 96%E EtEst= 417H= 7|=
Source:OECD;WIOD;GGCD-10;World Bank;BEA;BLS;Rosstat;McKinsey Global Institute analysis
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Population (65+)
a

1950 1970 1990 2020 2040 2050 2070 2090 2100

Source: United Nations, World Population Prospects 2022,
https://population.un.org/wpp/
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Consistently
Growing Industry

Drones

Genetics Blockchain

Internet of
Things

Big Data

/// V

Population Digital

Transformation

Ageing

Robots : )\ -

Augmanted
eality

Artificial

Opportunity to fundamentally change .
the way of the construction industry works J

3D Printing
Virtual Reality
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DIGITAL TRANSFORMATION
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A series of activities for
companies to respond to
changes in customers and
markets

Deep Learning
Cognitive Computing NLP

New R Channel
RPA RﬂhUtIBS Kimm"Bcelﬁmngcmlae;rpnrmmg ® by reinforcing business

Suitvare avogamen g Mkt competitiveness based
é Mobile AppsVirtual Agents diaital biliti
£ Sensor Platforms . EumpnsneMatinalsmVehIRlIePhrnductmn on digital capabiiities
= Pracess A utonomous Machines 2 .

S e Restance Voice analytes & ® and creating new

Decision Control 5

Cybi

business models,
products and services
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Site Solution
Provider
for the best
Productivity,
Safety,
Sustainability

Control Center
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'Concept-X' for the Future
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Full Autonomous Site v Assist /
Autonomous  Automation

I P;ﬂ 2D/3D MG, Weighing

5CHA|
Site Autonomy

(i9) ® 4ch Autonomous
B Qe

Autonomous Task
Equipment Autonomous

3EHA|
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1EkH|  2p/3D MC, Safety
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Fully Autonomous Site Solution

. 2030
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Xite
Transforination

CESI 2024

Te ' formation
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All-in-One Smart Construction Platform
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ECO-Friendly Future Builder

=t A2kl Ms0| SHAEl XEMICH 212 Zd| Jjet
Mini/=& Excavator

o 1.7 Ton ZH[o| QA MBS T2 ME5} | JHLS
Ezxo= &s

o HHE{ZIS 0|23+ EV? EFQ SHH|= JH

o Z7| M2 Z2E 7|4t Full Electric ZH|2 I3} oA

=8 /L& Excavator 2! Wheel Loader
2 &8 9 &M 20|MS T2{510{ Hydrogen X{Z} A|AEISI FCEV? X H, ICEY &2 0N

1) EV : Electric Vehicle (2x ZX| &) ’ HDEEHAI'OIE%EAIE

2) FCEV : Fuel Cell Electric Vehicle
3) H, ICE : Hydrogen Internal Combustion Engine
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Future Builder
of Construction Equipment

R

CBAM(Carbon Border .
Adjustment Mechanism) LCA(Life Cycle Assessment)

- ERAHIE™ RH7L 28 ZIH0IM ATHE SR 1A <HME, A2, Z2EMA EEE J|EF £ JlSE 85
71 %t RIIE ELLHEQ| O|F(EtA RE, o MA Y 7| SOt #H Heks MAEE &
Carbon Leakage) 2HI2| S ¢l === Mat= W
o - MiZ2| SustainabilityE 23l 8101 Eilsl=

elutziol

Eco-Friendly

LCA ZHH0lIA{2| EtHlE X{ZHE $/8t Process Zigt
@ e Energy Reduction 3! Renewable Energy AlZ2S S&t

Renewable x
Energy EI—I'QHHE x'||7=|l.

&) « Material Reduction(Z&k3}) 7|= 7wt U =2
Lightweight
o FIEHA XEILN SH Ml

Low Carbon
Process , HDPYILHAIOIEE 2 M
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Future Builder
of Construction Equipment
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rXite Transformation, -
Al3Zie| sHAIE Hold=

Construction Xite2| &l

Digital Transformation 7 |=1}
Domain Knowledge?2| S&l= Ssl|
S{AI=O|

Productivity, Safety, Sustainability
7|8ke] oj2lf Z4A Infra Solution= NI=2¢gt

\ HYUNDAI
y\ HD XITESOLUTION
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et 7|1 2 =Y &9= 8~9%, M/S= 2 3%

A 3220004 =HE 8L A0 M 2020 E J[A|IMA 1212 74
A 5220204 0|27 E Z=04 0]0] 29| S XHX| Agt=x2 2012 o|= FA|

Market Share (Top 10)
=71 2019 2022
=O~China =3 13.2 16.9
German
- EY 146 126
:a"‘a” o 9.8 9.8
taly
—e—Netherlands Uz 7.9 7.4
—e—United Kingdom o|Etajo} 5.3 5.1
—e—France
=Q=Rep. of Korea L‘“I:é'EJ'E 3.6 3.6
—e—Singapore
—e—Mexico o= 3.8 36
—e—Canada oA 3.8 3.2
—o—::;er:'dAsla, nes ﬂa‘ 3.4 3.1
Austria AMrtmz2 2.6 3.1

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

M/S (I, %) 68.1 68.3

#* : UN Comtrade DB
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A NZ=HFYHX| s Y9552 5, 55, Ot HE, oH32, 0| E
ATHTH AL Iﬁ 2=, HIIEE, HIE2IETL 6~1091S X}X]

(‘. Germany epublic of Korea :j"‘&] Singapore (
§ 0- ) Japan (&P Switzerland @\ China, Taiwan Province
"ﬁ' ) United States of America ’@ China w@'w Italy
TR S N N N S S S — P
: . . . e W oW w
& & & r e 2 &
4 @ ! @ . o ™ ™ /"’_‘. Y
_X%
o 0 ® P o OZAN HE ¥
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s —0—O@ 0 0o o0 0 -
c (| ’ 4 ' . e Y e ¥ e Y A AT e
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v ) T 0 e
2010 2011 2012 2013 2014 2015 ?[\Ih 2(;17 2078 2019 2020 2021
Z£X : UNIDO
1. CIP(Competitive Industrial Performance )& 191 HZQ E717HK], N2 =2 & 8/ 252 st XA LE, UNIDO)
2. GDP CHH| MZY B717tX| HR-E: 23.0%(00) > 27.0%('10) > 27.0%(21), 121= MZY +=X|4=: 0.19(00) > 0.29('10) > 0.32(°21)
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(DMG Mori) X|[HIAQ} MX2 RE 2 4

A X|HIA (Siemens)2t $I0 2 ZELI|H| £| % End-to- End CIXIZER
AMXI EEMNIS2Z HMH&TEH 40% 0|4, HIZ Yz THI180% 0] & a4

Average Order Price per Unit DMG MORI

-+ MX (process integration, automation, GX, DX) solutions continue to boost average price
+ EUR-based order price grew almost as planned

(Y mil) (EURK)
800 800
750 750
700 70

5.0 -
0.0 600
500 500
450 450
400 400
350 350
300 300
50 =
00 20
0 150
50

0 0

FY2015 | FY2016 = FY2017 | FY2018 = FY2019  FY2020 = FY2021 = FY2022  FY2023 FV12324 FY2024E | FY2025E

134.3 1203 126.7 130.4 122.1 121.8 120.9 138.1 152.0 161.3 150 150

Z*{: DMG Mori 2024 1st half IP Announcement(2024.7.31.)
1. MX(Machine Transformation) : Process Integration, Automation, GX, DX
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“K-Machine” — 7|42 ) —
-Machine — @ UES] HETHY|E, S0|HE, Q1
22 54 AWHY OIRFHRITH, XM CHEAT) H5
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