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dHA Ak MoE oPIEA= she] A2 He di4dl ofF 719 d& 2E
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FY 2E e F45] FE7] AR 2025
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1) DeepSeek-R1
DeepSeek-R1& E39] DeepSeekAZ} 20254 1€0] MIT goJAAE &
WSt @& AA Hdo|t(DeepSeek-Al et al. 2025). o] 2E& 617B-A37B9]
TEE 7ML Sl=Hl, ol= AA 6,170 7| oy 1o Hd F FE A
AA 2 &/stE= w=hE7E 3709 7 FEAS ou]dtth. DeepSeek-R12

1) A& 2|9} 2ol 75 A 2eof drke 274 slolA AnEY S A

A AE- A HEAYHOR BT & YES ST QT olAls
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Yo FEstgon, Roluc
qAmE Hze Fhste

Al A 7122 E OpenAl-o13} Hf53t
A% A2 olHSt e 2] Tt
It
DeepSeek-R12 HIAETRS A 2|5t 128,000 EZS] HHAE LS X
dgteh. opF[ElA] SHo|A o] HHe MoE +£F AEste] 256719 HZ7t
(Expert) & EZ A4 Al 875t &43tEe 8829 A& ARERIt E3
Multi-Head Latent Attention(MLA)& 5ol W&Z2]2} AAE v]-8o] Ho] A9
= o'l EXE deslsl9 o, Multi-Token Prediction(MTP)S E951o]

= £H9] BEE a&3 HEo] 7 AFY] EEVHA] A&tk M2 EEd
WAE AlQrskeiT

DeepSeek-R12] A&l 7|44 7|od= 2 THS 98 43es AT
Grouped Relative Policy Optimization(GRPO)2] &7lo|t}. GRPO= A%
o] 7}3lsks WIHEQ] Proximal Policy Optimization(PPO) thH] £ Q3+
g ARES AASE, didl 2 2 Y BEE G AAls 2 5k
WAS gttt 159 A W82 B7Icke Bl =(reward)= AHol IAI5t
<A, F8 oA At ZHo] fAEEA 5= AN R HAFSE o+
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[O& 2-2] GRPO 7H<=

Trained
Models
Frozen
Models
Reward M Group 4,
Model . Computation —

Z4]: Shao et al. (2024)

Reference
Model

2) GLM-4.5
GLM-4.5% %=9] Zhipu AI7} 2025 790 MIT go]ilAz IZ7s o=
A2 BEO[tGLM-4.5 Team 2025). =& X+ 355B-A32BZ, AA| 3,550
A 7wty R F 4%EE 292 3209 7| ROt o] HEE o]
AE 24, 38, 730l E3te 5 20 St E=EeH, slojH=
2E=2A4 Thinking® Direct 88 WAlo2 2% 4= Qlth. FHAE A 9+=
128,000 EZ& A3t
GLM-4.59] F8 2J9|= DeepSeek-R1¥} ARt of7[HIA S AelstiA = B
o A2 tHo HEuly f2 FQ HRmEA AdE s AR HE A
oltt. ol R4l oprgxjel TH WHES FZH3E 3l AT 452 A
of FYAE & U= HolF= ARIE L& &4 BHAY 7ed] Asrt dt
EA #oHAA ES ASTT
3) GLM-4.1V-Thinking

GLM-4.1V-Thinking Zhipu AI7} 2025 7€o]| MIT goldlAz F7H5H
HE| Y 2 EHo|tGLM-V Team 2025a). GLM-4.1V-9B-Thinking(90
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ol
ool Al F& EAL Awud, iw AR 758 BE(Pre-built
modules)©] E8oltt. ol AR WS, Holy W 4] Axd 5 AL

ol ojd EfAe}t HHAS Eols 1A 942 A HYS I7 desist
ot & #A 5421 #E] #2)(Memory management)= HHAL] AT S, A

A AS L, ol 2% & Agsto] A71AQl A Ao 24 s 75t
+ 582 AUttt ol 53f coliEE A&5H AolA LS FABKL

AREARS] TiElo] BrEshE AMHIAS AlFE 4= Stk Al /A 42 t5 ool
E dA(Multi-agent collaboration)2.&, o8] A& oo|HEZ} EHsto] i+t
o ZIHES *6“3}131 LALEH o (orchestrator)7t AP EHlich= +2
E49] A& 9 FEZ(Planning and reasoning)< 1I1AH A&
S ‘_41* BBe AL BRE A5t WHIlshs e8] 8ok AR

2 ousitt oA HAR, Y=Y 9]/\},-37‘4(Customized decision-
makmg)—— ARBA Ao ket g fHS A5t Zjlskd AeA8-2 Alsst
= Aot} oA HR EAQI A7} h5(Self-learning) 3',}9} muj o 2 HE]
gksote] A& oR Hee MAske ":Eﬂol‘:q, A A E4HA 4 A4
(Contextual awareness)= 2] JE 552 sto] @A g SAHE
mpotstil AEsHA H-gshe 58 ISttt of2et EAES] £ S5f ool
AE Al @t =45 dol 143 A F=(digital colleague)Z24 715
d 4 A Hok
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W 71 A A9 9 52l
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27h, AAZE oA 5 SR, 2442 7 A6 £ FRs A, T A
9% 72 U AT P Fo| B 7|AEL ooy ALZ £ WEHo|n
AZE 28491 29e AEHIIL, 7k AY50] Hek FolHoln Al g
o AFY & YEE P TEE AEsh ot

13y Harvard Business Review(HBR, 2025)0] w2, AA| ofojdAlg A

7] @A) HEE Aok F8 A 84AEE diET =2 H]
| 37F EE9S vRYA 71, BEAER Y 84 sl A™E ok B2
71950l oojdE Al FAHo o= SHHEAE, AA = IHFolA

WhskE 7led B 244 A, 28al B4} giE] £(RODQ] S244

ok So|HE Jid mE A= A

ofolAE} Al A i THUYTE B oo|dE TR Wel ofolHE
2R TRt 520 2Aslel 752 ARt wiEA sk Ao B
AAo A= LangChain/LangGraph, Microsoft AutoGen, CrewAl 5°] Wi
491 mAolglae A8 R glow], Zi7te] B3t o] uet et e

1) LangChain / LangGraph

LangChain> @A 7 2] qHE ofo|ME mIJYA=ZA, BE4 HT
A PR AEAE AR Tt LLM AlS-AA, HE HlolE#ojA
T F2 Aldste] JWERE0] HiEA oo|HE AlA"E 5 5
T E FEr} LangGraphe LangChain 9o 7549 2P L2224 1
I 78t RAIAEFH olHS AlBstH, F7] A A A% oo|lHMEE HeElsk=
Az mEdYIoley.

LangChain/LangGraph®| 8 ZFo&x U2 ARUE AY, 374 &

3) https://github.com/langchain-ai/langgraph



30 7129 25-14

g APo] 53] AsIt. AT 0TAL ARUE o

144 S
A3 ML o] o] RofR|AL Qlom, Ft A9t oA =V} ok FAE W

N

2) Microsoft AutoGen

Microsoft®] AutoGen< QlEjZeto|=2F M3} T3}y
g 150 S & ¥l oflold
st & AFYE IeF Hel HH ol S AlEste] 7]
=3= AT Microsoftd] 719§ £AZE 0] 7iE o] Hg= o
, S, A SR 2 s FAIEH
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2oA+= LangGraphtt AutoGeneoll H|8] FAJo] £=£5 & Qlt.

g ZRER
1) Model Context Protocol (MCP)

202495 H Al g2 Qf 7Y IE 55T 5 Q= 58S 257 AIF
o, ey = 23], 8%, SHOl it #23F AYEA| of REyt =
£ d3AI7171 91t A B ert 34 S7kske A7E EA8skle 2 Al Als
ALt = EAEo] Ar e PR S FHSHHA, MRS 5L
ot =55 of2] Al BEo] AZs5k| s SEEH AdS Hsior At

oyt EAIE aEsl] Yl Anthropice 2024 119 Model Context
Protocol(MCP)O|gH= 37 EE TR EZS At MCP= Al AlAH0]|
QIR = AAE, Holg Zaset SYshe WAl BESRICEHN, RS
o] 3 ¥o] FEOoE oyt Al By} 33E = EE Ve & AEE AT
t}. o] mHA] USB7F thafet AA52] o4 WS #2391’ A fARE 9
Al =7 &% FHollA +stalA}; sk Aol

MCP9] ol7[8[X= Al 7HA] A4 4 Q42 o|Fo|A ot AA, TAE
(Host)= LLM= 485ty BE SEo|AES] A4S Hote ¢ 2784 9
& YT TAEE HeE A AAF AlojE "k, AA MCP AJEiA 2]
g4 dBEZ 753l

I

O

[O2 2-4] MCPQ OF [EIXQ 714 Q4
1\
Client }

—[ Server H a tool ]
[ Client ]——-m a tool ]

\_ W,
Z}&: Model Context Protocol APIE
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=4, E°IAE(Client)= TAEQ}F AW 71 1:1
IAE QoA FaAsh, Al wE|9F HAA] SRS St 4 SEOIIE
= 54 AW B4 @dotH, dA AHiE RUEPs /A AAES
ARttt AR, A (Server)® &, THlolH, BAAE Algchs AT Z2I1H
O 24, MCP At Fdste] #E3td W0 R 7|52 &3 AHes &4
AE| AU Hlolg Ao gt HZ ASsHH, AIE S0 HlolEHolA A, w3}
A AL AH], QF API AH Fo] o] g3ttt o]gt Al 74 849 £
Aol et Eejot =Y AR G4 7HsoHA sto], B3t dlEjzgto]=
BAAE FASHA 2849 & Utk

E3SE MCP= 2dd} o F AARE AFsh] ¢sf vl 7H4] 763 #4845
7HIet AR, 2laA(Resources)= AMEAF Bs BEo] HESAY &S 4
U= AHAE HolH=, Y, dloJEHo|lA HFHE, AATE HloJg] AEY 50]
olo] sigettt. &4, ZEZE(Prompts)= FEAHSHE HAA B JIAEZFE,
ARl A Hi"e FYstal AR 4 AxE ik
AR, 7 Tools)= LLMe] & & Q= A
F AAE ©F, Holy 24 59 S ARt YA, AET (Samphng)——
AH7F BP9 222 QA5 AYE SIS she HAUSeIth

e zeto]= oA MCP Ago] Shit= Al Q= Holle= o2 olf7F 3L
AR, AL 4S84 SHAA HESHE ZEESS B0 Al Edlo] thekst
Aejmeto] 2 AA”M AT 4= A "ot 24, &4 7Hse A58 HAEE
G F=0] 7FseiA AA 5 FlololE AFESHA il A= =79} o]
B AAE 71 4= Qo A, #2351E QIFHo|AS SEIo RN WEY A
2 759 Fgo] 24 o=tk YA, AEeIAA H HE Alo] SHA Al
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o] 5E3} 23|E AWt Ut} Anthropicd 54 MCP Directory«= A%
H Z294dd MCP AW¥E AlEshH, PulseMCP+= Tadas Antanavicius2t
Mike Coughlin®] +gsk= A HHo|lE I A EZo|t}. Awesome MCP
Servers= Anthropict AFUE7} @A Tejol= 34 € ARFYE AHY F
& Ag o, MCP.sow= = /WAt ARFUE7F 2G5k ARAL XI5k A
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3t A e, 2EZY B4l 59 7150l F7HEA Qo I MCP AH A
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Sl MIAES AT =75 fA 2, =7 MRS A9 £ ¢
g B 5 Sl= AT 348 Aol
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(B 2-1) F2 MCP AjH| XIAEL]
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2) Agent2Agent Protocol(A2A)
ofo]HEZ} /NHA 02 TFE AMEShe A2 HolA AR dYsto] o Efet
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o] Z2EZo] =}, o3t viFoA Google 2025 4E Agent2Agent
Protocol(A2A)°]2h= 371 E& ZREES AUt
A2A= AR THE oflo]HE i T, HE, =HQl9] A& Al o°|HE



7124 25-14

34

a7}

STAS

o}
s

S}A]

L
L

H, wlEe, Tatoll 2 H

=]
T

oo]AES] U

=
-

AN

sk,

AEF 752 7FssH

E

3], ofo|dE fazHz] 3 V)5 weoltt. ofjo]

s

Le)
=

A2A Y 715
%l

12, T2 ofeldE7} of

A
t}. ofo]HE 7}=of

=
=

EL 23 ofo]HdE 7I=(Agent Cards)

g ofle]dE

k$i

r
|

IA
Bl
ol

#sle] 9lo]

B

A7t

29 59

J))

)
%
<+
o

e}

<

1)

2 HTTP, JSON-RPC, Server-Sent

3%

_g]

|

o}
A9

OIDC ®
282

=z}

Fo g J&ro] 7|&

goj=

74t

Events(SSE)2}

= o}
o, o
}.

ol
=

JWT

e

= B

AH=

|

BT o) WA 7150
woj7} ol gle]

(o)
e

51

olo]HE A%

Qg

].

o}, At gt
oA A 7151

7}

=

=
=]

el Qidlel=st W= wAY

oM AAZE A

3T [e]
T

T ERICE]

)

=5

o

ol

FolElo] Q7 APl 52 TFEA AT
Al of|o]

ofo|HES} /oIy a2 A2 A

r
-

7 QJohH, A2A

==
T

o}
=~

o 238

o L
O]":

&

al

7i]lo] =

1
.

A, MCP

)

MCP2} A2A

o H
o}

Q

fHoz ofojdlE Al AJE|A

Nfo

o]t

1
.

oF

S

=
=

-

7 Az EYoln]

MCPE 3} choft 579} Hloje] 4o] Fat

>

4E A AH

fLto] oflol

)

3 T2 ool

= E
= ©

A, Aol A2A



A2 71 AT sF 35

oolAE ALY 58S IStlAAE 2 ZE2EFo| A1 HE G0 JFT

[O2 2-5] MCP2t A2A2| X0

.g} Agent 3} Agent

frmmm—tmmmmy

~<--1A2A protocol: - ->

Local Agents @ Dm | | 9 - Local Agents

e )

Agent Framework

[ Vertex Al (Gemini API, 3P) ]

Agent Development Kit
(ADK)

,,,,,,,,,,,,,,,,,,

APIs & Enterprise ' APls & Enterprise I
Applications Applications

At&: A2A protocal AOJE

saLepuUNOq [ea1Bojouyosl 10 [euoneziuebd

5
o
1o
)
==
iy
r [¢]
o
ks
>
W,
bl
rlr
A
=
f
o2
2,
ok
2
ox,
filo
ox
N
%
i
>
pac)
O
S~
oo



36 71EdT 25-14
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A, A2 D Bl ZHAA AL ALgo] NPT AABTO} 4
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o dlEmeol 2} 10~209 B AAHS LA Yom], ofHF AATL Al
APIE 8ots AA A oottt dlolH A=, iiﬂﬂ d= 94,
E7] k2 QEHo]A S oF 9lg] Edlo] BRI AlA, AlF] Az} A7}
9Uth. Ag ool HES] SAAA B HEL HZUA oS A=E
271D A A BAS o3 4 k. BEEA R QA Al A2
ol el B9t A 712 B9l BEE H o 9lom, of= ol
Al9] BHke ASshs aQlo] ek oldd IASE sk s 71é
WAzt @ 24 Bk 94 84, A G 5 Rt 29 wapt 5
Elofop & Ao,

oX,

i»‘i
HA‘

N Iu}

rn’.

3. 248 Al

7k 38 g
24 At AFA 5ol EF AA"T 5] AT @A AAE A
11, F2ot, ASAET 4 Qe E ok 7|E oS Yujgith ol
OAE Aita AAA P Atol9] IS w9 FAAQ & GIORA, A
Z9l, EF, d2A0], ALFY T X 29 Y Ak ARk 24 g4l
2 Thedlold o] M3}, Hd 2HE
2 71€9] A%, 29 &2 718 AlEEelA 7149 Sl sl FrEa Qith
=93 AVF F= olfe 71E9] "HAE AVt 7R @A SESHaL Al
g HE A AAR A7V HiiZolth. HAES} ojulRE AP st A

o
[¢]
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STA Al AIAEE | 7] A4 29 9ARE 9T A WA gA= A
SHEmbodiment) 24|, A7} 2%, A%}, A0tE 717] 5 =94 = W
AEo] AAR P ¢ Q= S 25 Aotk o] A4 A
ATZEo]olA Hojut Z214 AA} 4248 4 e = A "o F
WA A= A4|(Perception) 2= A, Al2H]o] TRt AllA o 7
of digt Azt HlolHE sk ¥Aoltt. of7ldl= HFH H
3D "j$-& LiDAR/Radar, 52t 548 IMU@HISHZA), 181 222t o4 F
AA 5ol Z3ELH A WA A= AFEAA (Decision-Making/Reasoning) 2.
TA, Al ¢118]&0] 3 AlA HoleE Asto] Wk olsfstar, nlE o
gt 5 YRS sk o) o] dANA Als Tt ¥
= Ak 2[29] P52 AHsfof Tttt vl WA &
S(Action) 2 =4, HE|, T18]¥, v} 5o] dHZEoolgr} AR H E2F 1Y

)
&

I\
ot
-
H

rr o
9
—>c‘ -
ox gy
ot
o
opx
E?_(L
)
|o

ol

[0}

2 AR Agsie] BAE ZASAL B34S Basks ol of U Bt A%
Moz Fakstell Bed Al NSRS BT Ao JoAgsA it

Z8A Al 59| tivt o] BHLLM)T E814 Al Afojolli= A1 Zjo]
7t AR, AEA Ale sEAe) 9AES} ojujxE A2ste] YAE A=
A
=

HH, 292 Ale F4d AlAIS] AlA HolBE AHFste] E914 BE

filo
% o
2,
oL ok
&
N
off
e
on,
A
2
2,
>,
H1
N
of

484 Al olibHolal Al HAE A
oA AESHAR, &2 Al9] @2 dE2o|al Eetdsh E2] WAl AJuj
£ U=t gAE AACAE A= S0l B AEA, 214 AlA
qME kol=, vHd, $E, A5 &7kstt A% T U Mt ARt

olFjet Aolz QI3 &1 Ale EX o ERi%t Ve A8 Haw i o
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224 7)) 0|2k ZBA 7|& €S TEof sjnl, ofs ¢4 AxEo]
J1ue] AEA ALt WA RS 7144 gEe BAR
2el4 Al AEAQ 2HEA 9 ALFYIE WP Walo] glort Yokt
Aol o] EAfst AEAQl RHEAL Abde] MY v YL
She 71 A B 7 7 ALRE st olg Sof, 340 23

oA oA &2 WHEShe 2500 ol sttt oj2fet 54 2REAE

)

AA-OA T2 Aot Zofole| 7t AR ARk, B = S Q1AL
A Alofsl= Al REE tjgdtt. ALFPAM= 72l LiDAR, Radar 52
ol W ES QlAlsty, At o] RE HiFo R 33 ARE Aok, A
Elojg, 714, AlE 59 dRololEE Bl HA FHS st o|Hd &
A Al 2REACL AGFPS T8ol= A9 /Hdo2A, bAg AlY 58
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H2-2) A f2CHY W

£4 2824 Al (LLM) A5 ZHEA E83 Al
Z9 99 1=pd)=] =9 =
‘ = . AP Z2 Oy PR
0—1}1\:] 7]? ch)—t-i X{ﬂ Z.]"% _},\_’5‘3 O]}\] —l%‘ OO%:_
- = 05 HE
olg HAE [ MIA A
tlolg ¥ HAE o]u|Z] Agte AA AT AX7E A ol
A= HAE, o]u]z] Aoz 524 52 A3y 294 IP5
84 14 QQ(Hall_ugination), i ‘:‘f,;Jé W3} |k, B §3 =
HEF -8 &7 Sim-to-Real
- . e A7 25
QR A ChatGPT 29 gol myw ]f};%uif

U #4471 5%
1) €& mehold 2d (World Foundation Model, WEMs)
LLMo] HAEQ}L Qo olsfoh= mhdHlold Hdolztd, WFM(World
Foundation Model)olgt 3D 33t &) WA, AA 7+ 4528 5 HAA +
Z5 shsoto] E94 AIAE olsfigt uhetlo]ld Hdo|ty. WEM] 8 7|52
A Al 7 &2 FEE AA 3D ggolA o], A=, 27
q

o{r 0
ofy
v
i
i
do
(o]
o ol
o
aC)
oE o
D
x il
o o
_ll)(l' rir
[e](]
—_ olr‘
Ir I
or 2
A
T
i
5
pe]
3
~
< = S
5
o
oft S
g
i)

d
S,
=

WFMe] tEHQ] E3F 02 NVIDIAS] Cosmos Z#HEo] Utt. 20259
14¥ CESOlA 3718 Cosmose E8F Al A& WFMREA 2RI} &F3
A28 ZfEEe] 9 oluatg HAISIT 9tk Cosmose 24T AJ7F B0 Hit
RE FHo]dste] &L it BAEF Al HES 7|Hte =2 5t Al 71A] Si4
T4 94 F o]FolA qt}. A, Cosmos Predict= HAE, o]u|z]| H|T]Q &

- 39,
i -\E or

4) https://www.nvidia.com/en-us/ai/cosmos/
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o HEEY dHS 7IHtew v 7MY AHE AB/dske ZEolth. RGB oyl

A8 ofye} Zlo], ouiEA AHE, A Y HEE S0 dSohs €4 B &2
24, 2oy A5 AlLHle] FEstr] Mol 11 A3E v|E] Algdel e
4 A siELh B4, Cosmos Transfers= A1HE W, Zlo] 9, tolct A7R
S TFXIHE AlEYolA HolHE ZEYATAE H|HRE HIlsk= HEHEE
Yl mdojt). o]F B AlEH oA SolA BAE TlolElE AAl 8T FA
o FHi= Hgsto] Al &91o] &8 4= Utk AlA|, Cosmos Reason> A&7t
A 58S A= HEEY FE HUEA, HYQ HolHE BAst Adol=

FeAgo s FESh= v Aol EE(VLM)o|th

2) A Y5 29 (Large Behavior Models, LBMs)
At ¥5 Z(Large Behavior Models, LBMs)2 8|2 Al9] E tfE 4]
71€2 Aokl 9t} 202549 8¥ EAH tolfy Al T QEF AEA(TRIZF
T=og ZIet A+ ZAToA= Large Behavior ModelS E3f Atlas FH

olt ZXo| Ml A o]F PF2 Ao £PYT & U2 YSSHA

3
Q19 BEL WA SR B siolct 0} Be) 2R o

230 522 B3 v 4 9o 54 A
Sl AR Shgolth, REL tloRd B85 Ak 1 AuE Bt

b
r
r
S
o
T
oy fu

15
gg
;
of
ol
oaﬂ
]
b
-

o
L 5
B QA2 Igol S, &4 AIAeR Adae Je8e 7hsdt

3) H|A Qo] P 2 (Vision Language Action Model, VLA)
H]A o] 35 Rd(Vision Language Action Model, VLA)Z A]Z}, <1o],
=

P52 S| Zo| Aol FHL ofshetil olF Beld WO W
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A

o

k5ol mdolch VLA Ede 9Al(Vision), AAl(Language), A3
(Action)d] Al 7IA] REZEE Q=-FE-Q= T Jeaz Egtozn, As
ZQl 25 Ao9] Q14 — AF — Aof mto]mElQlS T F3 LE I HIFA|

3 5 WA siEth

VIA 299 fm&Ql AHE= 20259 9¥ Google DeepMind7} IRt
Gemini Robotics 1.57} YtHDeepMind AR|EY). o] B A X1 A%
o] VLA BEg 7Rl glow, ofg] AlZQl 7s5 AlSeth AA, Akl i
A HA|(Chain-of-Thought Visualization) 7|'6= 59l 2&-0] & Aoj AL
S HAER HoF0oZH S P, o= 2RO oAEd 34
= QIto] ofsfstal AFH 4= A dEt. A, HEHIY FE 75 &9
Hiolt, 25% RYl 2R T U 25 FHOA SsE 7lso] 4= Ao
g & Atk AR, =F % 7152 59 Google Search®f &2 2

Ao sEslel ARE Y55 BT 4 Uck

v
[
O Ho

T
K
i

A AACIA 2HE FeAsHe AL LT o] Bol Sn gyt 21
o] WRH Y5 TR TWHOIA Art EgEAL T Bl HshE 2
% Q7] TEoltt. olejdt ol ThREe] BelH Al FHL AlgHold S

1
)
)
=

l
sk

=Hold g4 o] HustRi: A4 AAY Re 54 gsHA Al

& 5 g7 TR olefd A3t At

5) https://deepmind.google/models/gemini-robotics/

6) https://www.nvidia.com/en-us/omniverse/
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WA, Omniverse©l4] 3D 25 & 24 AU @5 ARt Iohs, &9 AlE
go]de 3l CG B4, 4ol H, AITHE 9 59 #2315 HolHE

t}. o]ojA Cosmos Transferg &-85to] o]2fet AlEdolA Ho|HE ZET]
Zl2g Hter Hgit HekE fojEz VIA 2dS

Cosmos PredictE &3f 1| &4= dlSstal F&S ASett of2qt gol
1S E3 AlEFolAoA BARY HE A FASk= A5 Aske Hasd

o]
AR

1

o F8 7Y ¥

1) NVIDIA
NVIDIAE &84 Al EofojlA 7P ZZHRQ] HHAE 53 7|H4o2 F7t
w1 it} Cosmos EHE, [saac 2HE EEﬂ%]—"rJEL, Omniverse YA E E

o

99 AAH, Jetson Thor 25 AEE 52 E3] GPURE AlEFHolH =
&, SeHold Hdlof o2+ T FHAE *J5taL Uth NVIDIA= &4 o]
ot 4] Sk BT84 Al QIZEE AlFshs Ut EHolol2A, 25 N

ASolA st=dofiE AnEo7tR] d¥kd A &L AsdaLl A

ulis

mh:i

o,

2) Tesla
Tesla= WHAE 3 47014 3AF 71R19] 80%7F FrH=ol= 25 Optimus©]l
A g Aolgkal Ads AeFd 71&S 2HYAR S5 QUok Tesla:
AT LS B SH AR v, AA 8, Al £ et 59 o
Fe FHolE 2R A8kl gloH, HfE Ax 5 HEgoE AT
7HA9] Mg 2R A BHE Sk vk Optimuse 374 245H 7H8 W
AME 7] Gofet oA &8E A or 7|tEnh
3) Boston Dynamics
Boston Dynamicse @z} Z1Fo0] 2021 I3t o]% tL8 &ist g4

HojFal Qi 20249 4¥€oll= &3] AlEA AAE A7) -5 WA ol B2
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3 FHo|E Atlas AREE WIS 2025E 8Eol= EQ8E AFA(TRI)
9} 3522 Large Behavior Model(LBM)& A-&3t Atlas®] A& 22F 58

ASSh= A+ Z2HE EHSIY, FHol= HolojlA 71&d i &Rl
SHAT
4) Amazon

Amazon &5 A5 BofllA £84 AlE 7MY diitEE A A8t
U= 7190 30070 olde] EFAIEC] 1005 o o3 2E-Z wiAol] EF
a8/ 25% oV FAZH. Amazond Al =814 AVF AR 2
dol AA| 4t @FolA R FE ¢ A2 HolFe 8%

5) Google DeepMind
Google DeepMind+ Gemini Robotics®} VLA 2291 RT-2E5 7ol &
24 A19] AR T o] JYFoka St DeepMind®] e W2 2 ofE

l

golrrte Al Bhe| 32, QNS A A4S FYAIIE o 2HS B
glom, o2 Fof ot 2% BAEC| 48T 4 Y W Al L B
g

2. AAR

=24 Ale 7]&2 "HAE Al #E25E 3 7 553 545 7HAIAL -
AR, A2k As(Embodied Intelligence)2=A AV} &2 AIAE S5l Al
=

AZ AY AL A4 ol FH doleold sgsls AEH Al
gel, A4 B3] JEES B S BRI ASHA A4S A=Y 5

=2 2uelth. A, AAZE Aoz A% kst
oz fi3she 5ol a7 &4 AlAle #dtlel Hesiy, =52 ol
St Holol| dAztez #gsfof itk AA, HERY S s A, A

7, 270 5 Rt A doleE Bastel Mesiek dtk. Akbel ol AZe
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Zslo] VAL QalsEol, BalH AlE tiobe AN HuE Saelol A%
sfobsfof stct. WA, B2 W] that olshrt Wrolch. o, B, 3, F
2 5 24 AL Sk olo] FUshA thesior A BAeIA ks
aToR AEY 4 ok ol BHEL BeH AV} e J1E ALY §4
o] obd MEL 7% WYL Beize.

B Al9] WAL FF AR Al BEE FFS 1A R0 Ay
ok 3, AT AN Ajwo] et AE
ghrio] AilolA B AlZF #4] Qlxake 4Ye Folt S Qg o]
Astel ool el Al S SA5HL FAAYIE 4 So] 2
Aolck, B4, @Y AAAY GHol oE Akt 2Ro] Beld Bl
AALHA BYSHe Bo] TR Aotk Zio] AL WA A

]

jins

d
Jru
et
>
)
=
off
2,
()
e
off

Y, QIzke ol Beeo] aTEE Rl AEshs WY mdlo] B
g Aol AA, ou}a 20| Wsh} oAbE) whEAoln YR el =
o] THAISIL, QIRke FolHoln Al o] FEHA B olk. ol @
Mo AR A%o] PAZ 7S 4 dou, AlHoRE Aze Phe

o] A FHLE ool & Qurt. =X #EAL Al & AE
A AR T Mz AFo] SHY Aer AdHEn

=214 Al9] Tl o2 71ed =4 IAVF gorlth. A, Fgdet AlF]
g9l #HIt 7P a9t Aol &3 AlS] F= HAE Al € &84
nel2 2AE 4l 2RO ZAEE TR0 2HH| &A4F AE B Az|o] 9
Hofj7bA] 2L o= 7] wizel A=t bR} AS AlA"o] AESlE ofof
ok SA, &2E ARl itk ARl ek dasie 25| HE, A
JE 29, 57 99, AY 24 5 M2 94 A4S0 A7IEAL 3leH, o
of Het AlE =ojet ko7t Easitt
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4, Al B ZAEs}

7F 8 g

Al 24 AFSHModel Lightweighting)® ti-2 Al 2E9] A% &4 4
sletAA At BE&S Sislste], Skt YSE AFTY FokE A (Edge)
ttolag FARA7 = AgE] 7leS ofuieith

2025 AA AR Al AP AR o AHs ok X A A Z
ol 2w, 7|gEe] B8P Al =Y #ls oF 3009~4009] & 5o 2
et BAE S0 E E6kaL, °oF 95%2] A o] Z7HAIARQl FAF 4=2](ROD)
S AESHA] Fotal Y= Ao 2 YeRGtHChallapally, et al, 2025.7). o1& 9
Aol A= ‘GenAl Divide(R3/8@ Al AX}) 2l FE21, ol= 7]&9] FA7} oy
2 Bl-E Zael vjEe} 29 A=) BAjolA Z1gteh tivko] 714(9F 3%
9] 2)2 oH3s] tAH Ao HED SJom, AAZ HARY AFLoA ATE T
P2 A9l oF 5%0l E3slrMcKinsey 2025. 11). Al &
4 Agshs 32 8 A, A A AR P, A8 A a5 AL 71e9] A48
3= 9IRt A4 84= FF AIE B9 AEH A L 7S ollolAlE
Alet =24 Al9] B2 BES} 7]& glole= AdE 4 jlnth olojdy AVt &
A FAEESE A s, B4 AlZF 2Ro|u AR &
< A gHpo|AoA HAIZEO R Q1A FE-3P55l] floiAe SR A&
£ RF0L 2uHolAoA E AT S 5 e 71E0] BaZolth 55
20259 5o A AlA Al Ho|8AlE o] A%t A2 AH[go] 100 EIZFEA(TWh)
71T ZAo= AYEHUA, oUA] B&HdL Ot Bl 2342 9ol A4 &

9 7199 AES 9t ¥4 940] il JtHWashingtonExaminer 2025.

_lZi
(0]

©

‘/}. A2t sk ] zlst
3} 71&2 oA 712Fs] AFSE Depth Up-scaling, Pruning, Distillation
’6‘9] 719 QJof%, FASHQuantization)?t =4 Y7 9(Speculative Decoding)
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5

< B0 2L SoE vk ot E3E G 7)ES
nepu|E] dAkS gol, ey #|Z5ket SHEY 10191 E4s
(Co-design) WAooz Aslsial Qlct.

719l &

3

KOS

o
A

2

[¢]

1) FASKQuantization)

ISk 29| 715X|(Weight)2F €493} FH(Activation)S HE o= AUE
£ R50] Hny ARG AARS S0l 7IEolth 202580+ 7|&2] 8HIE
(INT8)E ol 4HIE, HA[o] 1B|E $20] S84 FARR} 7|&0] 483t T
AYJstct. E3] 20259 sHACL AtdAl0l 7 2 4= & 71 F Shute
HE LLM' 9] 53°ltt. HdE&<Ql LLM°] 16H|E(FP16/BF16) i A4t
of ol&E A 22, Microsoft Research 50 A3t BitNet b1.583} 22
oA+ 7HeAE A (Ternary) #% {-1, 0, 1}12 ARKITHMa et al
2025. 4. 16). o] A2 FE FA AAbolA 7H H]*Q'O] Hol == ¥4 8
o SR HiAste] A4 EREE g3 os W Bt ofyd}, Hi2e o
IE Q7FE £9 oA 4HE |45 At EHAE 1.58HE 2
< 5L 3719] FP16 223 v WS W <10 o|sf 5¥oA 5 Astt A
Y= A= YERH ol "B 452 mEtu|y oF & HolE of H
Adt' = 719 2A9" HA(Scaling Law)oll M22 W4E 710t Jom,
FF AL stEHo7 1 8EE FA17I(Multiplier) S4HOIA AFEE Q47 915
2 AHE 7FeS AR

S, Adl RS ASRE A shEA7 = HE2 HwstEelr] wizel, o
50| gnd RIS Y=ol= ARE Sy OJX}ﬂ(Post—Training Quantization,
PTQ) 71&o°] 20254 & A9 xFo = A At} (Franco et al., 2025.
8. 28). @A NVIDIAS] Blackwell o794 5 24 GPU= FP4(4H|E H&4
7)) A4S HlolE|B R X|YsiH, A Ao BE 48| ER FAEHE Llama
3.1 do] 1GHE Y& E@_Jﬂ' H|wsto] B9 WIA|utEo A A5 Zol7t A2
2ol FHA. ol= H&= 44 ol A4S 4 == 2vlsi, 24

_4

[¢]

AQ

ifi=!

1ok




48 7124 25-14

o] ZAoA9] LLM 55 @dsste 34 S8l 8 ZAo= 7dd:

i

2) =4 y3IY(Speculative Decoding)
FGL LLMY &8 &5 & =o]7] 3, 2t e ‘%QF Bd(Draft
Model)' o] HA] EES AB/gstal & Bl =g O] o] FHFoh= 7l&olth o=

(V]
)
]
N
)
i
J

)
O
=0
ol
rlo

o< ]EQPQ Ark. ‘F54  HS(Speculative
Verification, SV) 7]&& %9 Bdo] HILE AA7IOR &5l HE9]
‘54t 2¥(Companion Model)'& =8I tHKim et al., 2025. 9. 29). °]
S B2 Qb Hdlv el R 7ho] A A=E BUIste] A5 4ol 4
oF HFOIN, FEH Xt o= Qg At FHIE EolT AYFE F
ool E3t B Hulat o AEsto] 32 £=F 7I45k= SuffixDecoding

Zlek A gAE A AdolM e ISt Ak

mlo

3) Galore(Gradient Low-Rank Projection)

FERT of} Sy TAoIA 9] AEBte HoFA 0 2 ST ‘GaLore’
7l A 29 3k Al WAske IAHJE(Gradient)7t R A (Low-
Rank) 725 7HIth= ol 2Rtsto], IHYJAES A2l stz FFsto]
Sh53H(Zhao et al. 2024). ©] 7|&<S AM8std 709 oEta|E|(7B) 2] &
2& FHE H100 221487} obd, 24GB HW2eE 7 4t £H[ARE GPU
(ofl: RTX 4090) g Zo 2% A n=tu]E] Sk5(Full Fine-tuning)e] 7Fsotct.

20259 HHE F& AT Galore 2+ SVD(E0IF £3f) d4te] enjsl=
£ £0]2L 4l Y ok Ay 5te] diqti AR sk AlUE| QoflA = &

0|

=
442 UZHAHSU et al., 2025). ol FA7]delt 81 ATUANHE H4f
29l T B AU s DS DolFglon], Al 7149 Wt Zwio)
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4) StEo-AZE o] 5 AA (Co-design)

Ao AZEQoj= olF EYAoE 5 stegolete] Ak S5
et 202592 2HY AP(Application Processor) A|FAREZ NPU AELE
PE0] AZEF o] A8 SIEYolE 35 AAIS= ‘Co-design’ Ao A3
off =35t sfolct.

AUEEO 712 HHAQL Al tHIO| AR FQ HAl AIRASS BAF Al F+
5ol 223t NPU g5 40l =dstaitt. B39 AW=aET 8 Gen 5+= 2
Huto]2 ‘ool dE Al'E EYSHH, HAlE Ak(Hexagon) NPUE °d Al
el 37% g Seg AP 53] D Al B -5 A 29 220 EZ
(Tokens per Second)o|gh= AT £=E 7|Z51%2H, AA 7St Oryon
CPU op7|glx|e} Aghsto] A 882 35% /A= Al ool dEY} w1}
FEoA A&H 0 ® ARGARY] RS JIASHL B & Sl 7Nk AlgRlth

A= 24 e(2nm) GAA(Gate-All-Around) 33 H83t A
2600 &9 A8 889 =% F5kL Qlth. f=9 WA Ao =
B, AAL 26009 NPU= A1 ofiE2] A19 Pro Hi¥] 5
oF 6Hll, 2HEFE 8 Gen 5 TH] 30% BIE 5= 29 2oz &
< o] IALZ Sl MEE 7271 A AF A9 = ASohl v Y
S vl FPskes S oA (Predictive Imaging) 71&2 Ao,

ol AA| AR|29] ZrjHtolA HARE T Yl P} Vse o A &

e
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H 2-3) 20259 F FHIY NPU AlRY ¥ S2) Hlw

=2 Qualcorgnéesrrlla;) dragon Samsung Exynos 2600 Apple A19 Pro
(Qualcomm 2025) (Samsung 2025) (Apple 2025)
ol |E14 Oryon CPU + Hexagon| 2nm GAA + AMAIf 3nm + 16379 Neural
o NPU NPU Engine
Al 220 Tokens/sec AT oj¥] NPU | -2tHlo]A Siri 2 AA|7E
AP&EE (3499 AD 35 30% %9 FE 243t
T8 Jejd ofo|HE, A& olm, St=go] 714 2ol
715 P& Al AAZE BHSE Edo]y, & Ao
g - - = AFuE FHHH
ag | CPUER35% A | 20m 33eER A | T, T

At Qualcomm, Samsung, Apple AlOJE

AY ang 20w sash] o Aol ¥ TS B rEnY AR
g 71e® 20259 7HIEY e W Uk HEEY 3L Asjely A4

(SNN)Z 7I5te = Holel7} HAT wigt A 4[5k o|HE F-5(Event-
AREREEE ol B AA UoloF Sh= ToT AU =& ZHA] Al
2”olA 7]E GPU tiH] 4 o] olvA] a&S A&ttt v= UT Dallas
A=} =] KAIST, ETRI 52 71& He'd REET 24 22 ok Al
o7 g st &g U= FERY ZZEER]S JEStloH,
202592 o] 7]&o] A+ Hojuh olA] Al HHo]A APHF 3009 22
o= ZYst= ddo] d Aol

A=t/ ojui7] A3t AZEQo] AN BAE 2GSt .E
AN AYGoA= vLLMI} Hugging Face?] TGI(Text Generation Inference)
7} ¥ AFHE o]F11 Itk vLLME ‘PagedAttention’ 7|&S S35 wxe 1}
H3lE £9 AP Fdiskets ¥, TGIE e Zeto| =g PgAdat ohefst
tiy A=k Ahof o] it

=Y ABFEYQl TalEE|Al(FriendliAD)E SAFQ ‘o|E o] viA(Iteration

HIAl S

driven) WHAl&

O B} oAb

2~
un

~

=
19
=

&

L

g
e At

i
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Batching)' 7]&% &3l 7|& vLLM tH] &2 AFH F2 A A As 24
Sk3ith. ®3F Friendli TCache' 71&& A4 AMGE= A4t 2TE 74Jske] &
5 kS AAsH, & GPUONA o2 7l2] LoRA oHEE =
‘Multi-LoRA" 7|52 A¥5to] SaaS 7|U=9] vl-& E4 485 F=slal Qi
=] Al Iz} A EQo] 7] EF|(Moreh)= & A7} o]l HAEHNE
(Tenstorrent)@t E2sto], NVIDIA GPU7} obd StEfojol A% titi AT &
S a0 Shgolal FEL & U T £F4S 20259 mHAFE 1
HALA FEIALH, ol 4 St=dlo] $542 skl Al =9 &

Z]9jo] dslo g Z=Huky Qlch

2k AJAR

2 BN AuE G AL oo|AE Al =214 Al9] e BT BH
3} 71 A AAIE 0] it B Al £okollA] E AA X go] HlH A
oto] AxLE £ 4 AAH viAoll= DeepSeek-R12] GRPOL} 2 G842
=9 71 A AL S5 59 A 710l Aot Sk oo Al
7} B25 Q92208 g og £gsly] YojAls AAZE E2o0] WHo]
H, ol= 54 I3 NPU 2A3ks &8 842 o AUtk 24 AT 2%
ojuf A& Atet Z2 AA| FAOM 2E5h] HsiE Y a0l 2 7
Fote Ry RRRY 3 22 AHY stegojrt Aol ATLE 0] A
9] StEfoj29] M3 F8sitt. 20259 olFol= StEfolY HekT olE
T-55k= AA(TVM, MLIR 5)9] A3} 5Eo] o] Auig 49T Zo=
A e, FYAAL & =W Al ¥He4| 7|g=0] st=dlo] AdET
AT EQ o] T3y} Hupdd Ao HEdhe A2 oSt AlHE 552 v
B3t Aol Qliv|tole] CUDA =4 AAl= thd’t NPULE 7S AZES
of Aelof ofs AqAS] FAld Ao, Het MIAEANES] ey} 22 ‘Al =
' AU olgt WIS 7I&3FE Aot

19
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fietdl= wme] st=AHBM)S] Ao FA=A Al st=dlo] 3582 dd
Ao, Al2H AnESC] JFoHe S2E ARV SAIRH.
£3] BtA] 3 AT IAYol7h REE Zlo= AT, st=go] 24 1= B
s Hutds], EdtolH 5 ALE £ZEOE thE 5 e I 199 sH0l
gglo] #55tt. ol= =4t NPU9| A8oks 7I=d= 24 2= 2835t
At wEhA HJH R&D lite] RS Sk=do] AlE AldoA Ay, =

— =
oful, H/3} elolueie] ApLE Zt%} Aol el B9 S A Aol

Algstet. Esk PAAAe} SKatol YAk wwe] WA THES F8ste] clikt
Ago] ST PIM 7140 AAY HEnm 240 481E Fof A4 Al o]

2| ZopflA 2ARE FHEsfop & Flojtt.
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o FX1#RI wdo] Al Al 7423 = HokE v

Al 7]%0] o}FA o2 WHohy w24 d4ste 1 gick. A7 edBE
9] 2024 IEYlol-& ARAKFZA &, 2025.4)00 WEH Al AHAE AT
gk =912 20219 32.4%°1A41 20249 60.3%% 39 A & v S7HoH Al
H|A AR 50% oM Al AH|A0) tisl] G202 Brlskal Qe A
Uehetth E3] “FE, 7199 AL 715 AulAs AR Akl 729l
oF = Aol sl AL AHIA BER] 64.7%, P AXY 51.9%7F 11
o TEivketa g@ik A0 R yeht oA iR FHlEo] Al gt =2

$ES AT S B S AUk

b
2 omeh e

[e]

P

> rﬁ EN

al

9
=l
o

[ 2-6] Al MHIA ZE
(FF 6oV, 291 %)

60.3
0

508~

32.4
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A= 2024 QlEjYlol g MejRAHZEA 9 2025. 4)
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[O2 2-7] Al AHIA Q1A
(3t 6Alol, 91 %)

My W ZEN O 0EER
&64.7
) y 58.2
54.6 g 519 548 513 51.7 52.1

462.m 478 433 403  H7.0431 43 a0  gmees

HE 7™ AP AF s MHlAE QIEX]s MH|AQ| QIEXE MH|AE UB s Mu|27} QIBXls MH|AT}
MUIAS ARSI AR £, OINE 4 F2uHe SROH SNSD MBS EEL L N0 98N

FYMo IYS EG  EARS 30 M3 4 ot TGl MHIAL HASS M4 UL 2O HuS

0j& 2t0jct

AR 2024 QUE|Hlo] & A RAHAEA 9], 2025.4)

20229 & ChatGPTY] &L= FHEU7] AlARRE AHE Al AH|AY A%
20249 ol-&E0°] 33.3%= 29 Al o F Hi ZP7te] SUIRICHEEA 9, 2025.
4). A AAZCE ¥ ChatGPTE &A1 1770 ®holl 33t 24 AMEAF 5271 8
H F71ste] 89 ol o|23l o, &3] HEn] X|Qofx= & 3drto] AREAL
H]F0] 90%°ll =ETHBOND, 2025). o= RIEjdlo] o] &2 AIE A=t
23¢o] 29 A 3¢ giH|E o|F=t| oli= ChatGPT7} I8l d83 &
g, A AAHCR FA] SAtEI QS Qufeith

2024 QIEHlo]-8 ARAHFEA <], 2025. 4)° ©=H P43 Al o]-& Hof
= o o9& AEAMNB1.9%)T MY BER(44.4%)7F FE olFiL o
A7} 2 9] dofsEy}t 258 2+ FHTF Al 7| Aujae o=
o] W(40.0%), A2t A Fn&E H2(15.2%), Z8 X =19 7HH6.3%) &
At Aw7te] FHom AAXE refet Eofm wi=A EAbkstal it
al=ofA 3 o AP AAE2 AL @t 713 314 oA Ad
Q1 H|ZYA 7E|9F AFSA 882 AlSolal s= & HojEth 4, Pew
Research Center(2025. 2. 25)°] W=™ wl=r A2l 2AR19] 72% o2 Al
AFo] JFE ¢ HIEL G&2A0=® $YPoh= H =2 FATL HUIRleH,

Foutune(2025. 2. 20)° &JotH vl=r W 18~24A] Y& =2 A+, AN
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4, o5 % £} 5402 ChatGPTE ARSIl Attal SEH. 20249 42
7] 71 S&P 500 71¥ F EHb ool AHA IHEold ATE AEHoH
(Goldman Sachs, 2025. 2. 27), 20259 1&7] 7| "= 7|99 Al A&
A 7] o] 21% S7FsE oF 7%2 YEPHTHGoldman Sachs Global Investment
Research, 2025.3, BOND, 2025. 5.°14 A|)l8). 2FAL= 202549 1€ vl=
A 71#S 9% ChatGPT GoveE EAISHL vl =9 Agtae &, AtoH H
oF & ek FAI FopojlA Al FEUAS W= 5 Al= =, bE, 18}, 3%

Hopo| A= 2= 2253 LHBOND, 2025. 5).

(2 2-g] F= & S/ Al = Al

Arizona State University’s =
Rl Arcalaritiont APa Oxford Partnership - 3/25 NextGenAl - 3/25

New team of technologists creating 5-Year Partnership on Research & $50MM consortium with 15 research
artificial intelligence (Al) tools Al Liferacy universities (MIT, Harvard, Caltech, efc.)

m The University

——— v X F

U-M, OpenAl launch partnership to
expand Al research

J T ———

| ASU unweils first-of-lts-kind organization to l
advance Al across the enterprise

Oxford and OpenAl launch
collaboration to advance research and
~~  education

ChatGPT Gov - 1/25 USA National Laboratories — 1/25

ChatGPT tailored for USA federal agencies Partnering on Nuclear, Cybersecurity, & Scientific Breakthroughs

oG e S - HONH - ==
OpenAl Introduces S B

ChatGPT Gov: Al-Powered —

Innovation for ) OpenAl touts new government partnership and
Government Agencies support for A.I. infrastructure

A& BOND(2025. 5)
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2. Al AR S8

7F AL J Az 9 AFE ARA A @%

Al J5& 15 stedel, 53] Al Y3t o5 7[§te g 3t H{FY AH|A0
o3 274tk NVIDIA= Al 3 APFOlAl oF 80%2] &2 XFAIshH A[HiZ]
AFdAEE TSt Qlvh 20249 1€ 71 NVIDIAS] #7] Mie2 Ad 571 o
H] 78% S7I5to] 3909 @25 7153 on, A AlA doleAdlE AEA|E2
25% o1& AAYCHNVIDIA, 2025. 2. 26).

NVIDIAY] 558 F8 7|4E°] 55790142 NVDIAY] SJELE &0|7] 9
gt ‘ZEdb|tol AZRE 7I&ESISH| weEl Google TPU(Tensor Processing
Unit), Amazon Trainium, AMD Gaudi 5 %= ASIC(Application-Specific
Integrated Circuit) 9] A2 &8 x Z71stal ot W& ASICHS E4 A
Ab AQlof 2| A3te]o] glo] ¥2 e &S FAIol Alssh, ofof itk
SHE ARIARES AL AL F2 50 ASHE e A /iEe =N HlE
AT s SFHSE SAlol FskaL Sl

Google9] 7%, 2013 AA| Al A& ASICQl TPUE A, 7Ndstr] A2
20159 AL AFjo] WiEZE 25192 Google CloudE $3 A5t Qlot.
20249 Google TPUQ] Google Cloud®2] A7t HojH2 116% S71l 89
g0 o]F Aog FAETHBOND, 2025. 5).

Amazon= 20209 12¢ Al/HAIEY Q1 AWS Trainium 2 THFCH
Trainium 7|9 Al 2295 wi1&2 202549 216% “84ste] 369 2zl ol
Ao &2 HAYEHBOND, 2025. 5).
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H2-4) AE A F2 22M0(0{ & 215} 518(2024-2025)

A A

719 (AT 717]) & JHE(FAD) T8 A/
* GPUBlackwell 5), "lo|HAIH CapEx
E71d & +78% 9] 25% oA ZA|

oF 0
NVIDIA |- 7 80% (3909 ge)  [-GPU 7N Al S-RE Y =4,

CUDA AEAZ AY4y g1
~ * TPU(Tensor Processing Unit), Al &

TPU %7t HHufoy N _ —
Googl - @ 75 % Aol S8 ASIC 7=

oogle F16e9% wel | Gy o o HE FIRASC T
* Trainium 3, Al 8 4 F£0f E34H
Trainium 97F ®ofje | ASIC
+216%(36% 2 o) |« F28 oA 284 =om, AWS Al
A A0 B3

Amazon -

MI300 Al 7171
AMD - 20249 209 &
ol wi& ol
Gaudi Al 3, NVIDIA |+ Gaudi 3 71471, ¥l8& &40 4,
H100% 50% A9 | LLM & 53}
MTIA(Meta Training
and Inference Ok Al 3, gYd &= A A7|A
Accelerator) o] Al Ql=&} 2= Ag
o] E2}
A& BOND(2025. 5), “Trends — Artificial Intelligence(Al)”, patentpc.com

* MI300 Al2]Z, Ryzen Al Pro 300 Alg]
Z, NVIDIAS] wigh 342 Sl wiet

Intel -

Meta -

F8 7|gE°] ERllv|tof, E48 #AE A% 55 el wet g7
Aoz Al stEflo] A AR e Agde e FJez HIls| 2 2o

2 JAEHMorgan Stanley, 2025. 3. 20).

U dlo|gAlE AR %+

AT9] F43t g2 HolHAIH 28 FSA71AL 9loH, ol A8 55
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tiu] Al A4 71 168, 71 oiH] Sl SoiEJAeHCIOdive, 2025. 3. 20).
dlolEldlE = 20179 ol% HA A F7F29] oF Y] Hiol] &oh= AB+t oF
12% S7H& Holal glow, &A A AlA A9 &89 F 1.5%, 53] vl=2
A AlA dlolgAlE A8 4v[9] oF 45%F AFA|Stal RtH(International Energy
Agency, 2025. 4). IEA(International Energy Agency)= Al 5412 dlo|gAl
B e 37} 203097HA] 48] o4 S715t] oF 945TWhol| ol& Aox A%
o}l ItHThe Wall Street Journal, 2025. 4).

ol2fgt g2 AWML W25 (Jevons Paradox) —=, 71&
EF5HL AA| oy A AaB7F 3] 7ok A4—= B0 K

F9 53 H=o] oby, PAQl HE Fo] AR W2o| HYSL At

th Al S=RE AEIA A %

Al 9L AHAE Al BE9] Y} S22 AUt A4 dxzt ASo
& SPo|g A SHSE AledASe] Het A2 A& 5l A=
I 9ot 229 Al as a Service(AlaaS) AP FHE+= 20249 <F 1609 2
o, 202590 °oF 2209 E7E =il 2025~20309%F ABE FHES
36.1%=Z AGHHGrand View Research, 2025a). 719E 43S AwHEd ot

23t ek,

1) Amazon Web Services(AWS)

AWSE O] Aot FE2 AH|A REER|QE V[Ho R =Y ITeE

A A& F 30%S A5 19E Al&stal Qlth 20249 AWSS] Azt of
=2 9F 1,076 2aoln, A tiH] oF 19% 715ttt Amazon IR ARJE).
20259 271 71¥ AWS Hi&2 oF 3099 29z &7] 7€ A4 FEE V1=

Fon, ALt e 1,2409 €2 +F2= F7FITHCRN, 2025. 8. 7).

AWS= Al 91zt ARAY FHE 5] AA| W= F(Trainium-Inferentia)
< A= TYskY ot Trainium< 370 X84 55 GPU WiH] 9F 30~40%
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FFE 7H diH] 858 AFTHAmazon AROIE)”

2) Microsoft Azure

Azure= Al 7]'%5= Microsoft 365, Dynamics, Copilot 5 7|98 AZEZ]
ofof] FTCEN Al 1} BA ATE SAlol ot it 2 2E &
Z9E ARRES oF 20%H= AWSO] oo 29]oH, AlaaS FYolAE F8
glojojz ZHe# Utk MicrosoftE Azure ©HE WiES ZAZ oz B3
TAISHA] kot 2025 AL 71 Azure W&ol < 7509 E¥E Wth=
2A0o] 243 HConstellation, 2025. 6. 30). MS] FAR}=] WEH 2025
| 287] 7|2 ‘Inteliigent Cloud” AFFHE-=9] wi&2 oF 2559 Z&jo|H Azure
4 7|et SER9E AHAE Fd tiH] 31% AR AoE FRIEtHMicrosoft
IR AlC]E).

3) Google Cloud Platform(GCP)

Google2 ZHRATH Al AH|AS}F TPU ol thgt A2 Al First Hghe& Ad
Zolth. GCPY ET9E A ARE&2 9F 12% F&xol™, 20259 2+&7] W&
1369 922 Ay oiv] 32% Aot om, At 71E oF 5449 g {fEE
SHEHCRN, 2025. 8. 5).

Al AMGAL B Al BE SR 22 QI A8 AN, Al ART Ql=et &
Z, 2AW 29 79 A B3R X5t Al FERe-E A 12 RS

o
AJstaL At

ol

4) Oracle Cloud Infrastructure(OCI)
Oracle Cloud Infrastructure(OCD)E AE5Z O =2 glo|gHo|A F4]19] St
FE AHIAE Alge] gou, 2t 2 W Ato] FASHA Al Qle} s} M
A5kl Itk Oracle2 ‘OCI Supercluster' 2H= HAH 02, Zof 139 7 oA

GPUZ B Sel2Hz T4 4 At 20Y Antt oS FAs9

4

1o

7) https://aws.amazon.com/ai/machine-learning/trainium/
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t}. o] Z2]AE+= NVIDIA Blackwell#t 22 ZpAIHf GPU oF|€IAE A st
o, 2114 RDMA HEQA T 1485 AEHA AATS Al tfE =Y sk
I} 22 34e 8870 Y S == AAHAHOracle =+ FHo]A]).”
Oracle2 7|19 147} FZ7|1%S thtog Al 1Y 3k A8 s AT
Skal glom, OCI9] S29E Azt WiE2 FY2024 4%7] 71+ Ad 571 o
H] 42% “37sto] 209 988 7ISsK9om, FY2024 487109t OpenAlete]
Aks ZFTE 304 o] Al W AokS AlFste] F 1259 2 o] A
okS FEoIGITh of=gh Al =80 Yol vlo| Ak HA(RPO)= 44% 7t
St 9802 E&o]] EWcHOracle Corporation, 2024. 6. 11).

H 2-5) Al 22t2=(Compute Layer) £ 7| LU EX

A ;g.;( [e)Xe)
19 s as A8 (AT Ia]aS iff%"—ﬁ)

Amazon |SageMaker, Bedrock 5 2@ & | U2 17 7]k

AWS |28 @ APL AZ A A B8 e 0%
Microsof OpenAlﬂ-_ A AF. Copilot ChatGl_’TQ_]- Azure oF 30%
t Azure |AHIA 59 % a7t
Google |Vertex Al, TPU 7I8F ML E34& | 1Ig ARAF F4, oF 15%
Cloud |Al& Gemini API 97 B
Oracle |NVIDIASH 22, ocl oizet Az | V19 ERDAL 8| ooy qer 4y 5

A= BOND(2025. 5)

5) 7|e A1

Salesforce, IBM, Tencent, Huawei 5°] F 2%9] A7-&& AA|staL Qo
™ Akamai, Baidu, China Telecom, China Unicom, CoreWeave, Databricks,
Fujitsu, NTT, Snowflake, SAP, VMware 5°| ZZF 9F 1% Wel9 df&S

H935}7 QItHCRN, 2025. 8. 7).

8) https://www.oracle.com/kr/ai-infrastructure/
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ol ARIAES APFER-& SHoA= AP & Holx|uh £4 ARI(CRM,
=8, 4l = g 5ol 54 71EF oA YA A= 2 HEHA F49]
FFES Eota ot &3] 15 GPU, A= YEQT 9 vt HEA
27} 7Fset HolBAlE QlEeks 7Rte g2 Jt Al Qlze} E3F S A=
< AR Fo2 Aokl et dE=E, CoreWeaver GPU 295 A& &
VAR, 20179 AYEo] 2719 g2k A= E8&=4d GPU Q= 76t
o8 145 %%%(HPC) 4 JIFA 5 A4S SHFER AYE ATt |
€ e €8 A 551 GPU QAZFHE HiifR = AEdtth=
Zol| 4 ol NVIDIALES] 71Ut M=hd A|lfE 53l 4 GPUE £7]
of =St o]F 7Htog zUY GPU EYAEHE =31t OpenAl,
Microsoft, Meta 5 AIAZQl Al A7 & 7iE 7|0l JIZHE Al 5Tz
FFARI wiE A 71 Aok 7|Hte] 429 L7} 7Rs AL, 20249 HiE
2 A4 ofH] 737% S7Fste] 199 11,5008t =g o™ (CoreWeave,
2025. 3. 14), 20259 1&7] W& 99 8,200%F ¢, A4 571 tiH] 420%2]
2 JFES Holil Yt CoreWeave, 2025. 5. 14).

L

it

g Al B9 A @3

ChatGPToll &3 AlAZ Il AIRS] T4}, Q18 JFOF olojx|n HER
g A 7€ A&, Al FE 589 H|oF ¥ 5 Al 2E 59 Y, Hot
7F Al B APge] 22 olFoiHal sl

A, Al 22 HAE Aoji EEste] oju]x], eHe, H[HQ F thdt
FH O HlolHE olsfioty AT = U= HEHEY Ao wEA el
et ol2fgh Wshk= Az fARE HAloE Al dX|otal AeA8oke Al
A|2"o] 542 ougict, 202285 2024W7HA] 27t difte HERE Al
2do] A= 1,150%, TR 91o] RALLM)S 420% S71st9oH, 22 7
ZH A4 i) 7]1Eo2 v B 109%, 24/2 09 BEe 367%, HtQ I
92 120% 242 371 tHEpoch Al, 2025.4, Bond, 2025.5.9014 AQ1-&).
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F8 71952 GPT- 4o, Claude 3, Chameleon 5 €45| HE| RSk A|AH

& %4 25 Ao
E3, StEglo] 584 PHGPU-TPUY] TES, LuelZ A0t 1eln B

g 4=, A 71E Y AL FE HE FAaEE ofofX]al L=TI(NVIDIA,
2025. 3) o] Hdll Ao == BT Hl-8-2 20224914 20249 AFo] 99.7%
AASATHBOND, 2025. 5).

T 2-6) Foundation Model 7 7|

719 i =g A= g 33 =7
OpenAl C(J}Pl;l:l:_44o’, Microsoft% =4 A<k, AlAA ?;lX]E,
GPT-3.5 Copilotell W& 8
DS:;ﬁlii d Gemini 1.5 %iﬁg%ij; AA Seroc+d E3}
Anthropic |~ Claude 3 E@@ﬁﬁfﬁal W | sl
Meta LLaMA 3 iif%%ﬁ gj; 2%
Mistral Mixtral 5 A4S, Agst rdd E3t Qg‘i‘gt‘%%
Cohere Command-R+ | dlgjZalo]= NLP A3} %EE]O];?%%E;%
Tesla/SpaceX

xAI(Elon Musk) Grok X EFH) 29E U 5%

tjolg &-& ot
A& BOND(2025. 5), “Trends — Artificial Intelligence(AD)”, A} &AL,

geHold Bl 7|gES = 71N APl &8 F9f e e AIAE
Kol it OpenAl?] 20244 wi&H2 379 2= 202249 =] 1,050% 4
AstAtHMedium, 2025. 6. 8). Anthropice 1871 Thof| A7t wi&o] 208 &
7Fske] 209 Eeof] =E5F 1 (Anthropic, 2025. 3. 3), Perplexity= 1471¥
Thof] miEo] 7.08 S7Hel 19 23% 2EE 71553t Bloomberg, 2025. 7.
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18). SkAEE Al 24l &9 882 A|&FH o0& F7stal §lof wheuo]ld 2 7]
P 722 deutof] AW Qo
ok AT AH|A A AR
1) oflo]d¥ Al(Agentic Al) A%
AlS] HHOo =R o|A Al= @<=t FH AlFolut FHl= Y 7152 dol AA
HZYA ZEA|AQL A4 AFE st OolHE FHE Xg}star Ut Al

=
ofolHEL ABAE Thalste] FEska, Agstn, thiA 2 sk A

A= o2rgsh A Adsta, 4

Gartner(2024. 10)= Al oflo]HEZ} fA¥ H&(digital coworker)Z 7|55}
H, 202897HA] AA| AF B9 15%E +FL Aoletal A3t ol= RPA
(ER Z2AA AEShE FHoldo], Q% flolk AAEES AA7E 7FsS Ak
7t =S A= AR

[O2 2-9] QR Al A0J2| S X0

Mind the Al Agency Gap

@ Human agency @ Deterministic chatbots @ LLM-based assistants

Low agency High agency
Al agency gap
Static Adaptive
" Proactive
Reactive :
planning
Simple Complex
tasks goals
Simple Complex
environment environment
Supervised Autonomous

A& Gartner(2024. 10)
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B0 A 2AF 7180 2w, ooldE Al A % H Wzt
40% o9l 2 AHES 7158 R o= APHh 4, Market.us o)A
o]FE Al Aol 20249 529 B FFEIAM 2034E 1,966 EH = 2
A0 & Y5ttt o= ABAILE 43.8%00 siFste ZEARA AR, o
olAE AV} FF 1091t 7H wi=A| gBoks Ve #oF § st 2 AY
ofugtet. A= AuEH, 20249 A Bu] AFo] AA A9 38%= A
Aot RS G o, otAoHE Y A o] I 7MY HE JFAE B
o AoR AHU.

2
®H

¥

A

o]

=

rr
)

=

fijo

[72! 2-10] OHOPHIE! Al AR X2

Global Agentic Al Market m Ready-To-Deploy Agents
Size, by Product Type, 2025-2034 (USD Billion)

250

M Build-Your-Own Agents

196.6
200

150 136.7
100 E5
66.1
s 46.0
32.0
222
[ | =z

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

The Market will Grow o, The Forecasted Market
At the CAGR of: 43.8% size for 2034 inusD: $196.6B M\ marketus

A& Market.us(2025)

o] HIAE I FARE AYAE AAISHL St Precedence Research
(2025. 12)°llA= AlA oflo] g Al Aol 2024 °F 529 50009 E2{oflA]
AW 43.84% “d7gsto] 20349 19909 5008t 2= &g Aoz YA
O, Mordor Intelligence(2025a)+= 20254¥ 692 6,000%F B3 #2oA A

9) https://market.us/report/agentic-ai-market/
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Bt 43.61% “dgste] 20309 4259 6,000% Do) ol5 Ao FAsict
Straits Research(2025)°141= 20254 839 1,000% E2ollA] B+ 44.21%
gAste] 20339 A1 IS 15489 40009 28 vt € Aoz Agst
ot 3 EuAs AE QY Se2s F6, [T-AZES], AA 07 7F
Hl2D, 55| g5 RopollA AAsshe 2lad F4d, 1A S, At B2 5olA
ool dE Al Tjo] 7143k Zlol=t EAIskth

T8 AP APIHEY A9 Fodl HH ololdE AVt Tt AT Al

o= o
Vs B £EL dol 719 29 A% LeAs B, A4H oAtEd S

8 Z710] o) BAHQ 4<Is BAR AYsk 9o ool Al AFE
T 1097 ABF 40~45% SF 214 HPHE A&3he] 2030WH FH
ofi= 5ol 2ol FuY ol o= JlthErt.

2) E94 Al AF

E9% Al(Physical ADZF AAEHE, 2ol 5)& £ &4 AAIsHL, <l
et AEE Hig o R woshy, 25 E-8h 59 dSofolE = dA AlA

52 $sl= Al A|lAERS oK SuperbAl 2025. 6. 25). 28, A&534}

 FrlzolS 5 BeE SEfolg SUSHAA AL AARIOE Q14w

)

o2

A
8- =F4L W AGV/AMRARECIEER)E, BY-radolA &85= v
g 259, o9 71 -8 SolA Aua-iiE s35ke AHlA 25 52
2 722 5 Atelsls 9, 2025).
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BustA e EH EF A9 Shg &£=oF B9t A JRAESIH
(Kearney, 2025).

<lultiol CEO & #o] 20259 CES 7|2AAHMA “Physical Al Aol 42
Z 28 R 7|87} 2 AolFkAL Siol, TRt BalAoME AdE =
2 5 I AR e RS Agokal ot Cervicorn Consulting(2025)
M= BT84 AL Aol 20249 37.8% 22 R4 AR °F 33.5% 4%
sto] 20349 679.19 €8 Ho| olF ALE AT

=

(O 2-11] 22X Al A M24(2024-2034)

$50.87

$38.11
$28.55
$21.39
$16.02
$12.00
$378  95.05 $6.74 $8.99 I
== H H .

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

AF&E: Cervicorn Consulting(2025)

oj2fet 42 Al 71&9] T, 25 st=go] HE9 st 17|al AFE3l
o ARIAIY] o F7PF B oR A8l At BAHY 53] F2H19
olF FEY WA A B EAo] Higt QlAlo] oA &34 Al =Y
of tigt ilo] A F7IsHAT.

Astute Analytica(2025)%] Ao w=2d, F=2H AJE 25 AR 2 E
2024'a °F 2699 9Fwt G2(9F 37x% 73X oA 2033 23529 8HT &
2(9F 328% 64 ¥R 9Hfl 7irto] AL ACE dSH E2F Al9] 4

=

ol
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58§ EoRl AMHIA 2R AER, d2A0, 7] AHla 52 203249 oF

3,890% @d 2o o]& AOE A=W, o|= ABH oF 29%2] g3t 23}
o]tiMarket Research Future, 2024).

[O7 2-12] LRI 22 APE H2H(2024~2033)

—

235.28

il

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

A& Astute Analytica(2025), SuperbAl(2025)0f14 A9l

@ 2-7) BN AER) AN 72 Y 48 By

OO L-O
71EdE &A= S
A A% e A% A% Py
il Ch e 8 TR s cack)
A2 AHdL)
20244 20334 27.1%
. Zady Aol zi
Astute Analytlca == g (o] i/\ 2699 2?)528 (2024_2033)
Market Research A A 2R 20234 20324 29.02%
Future (F8 E7HAD 40.5 388.9 (2024-2032)
Grand View Smlole mx 20244 20304 39.5%
Research Frofwol= 2% 1.83 13.8 (2024-2030)

A= Astute Analytica(2025), Grand View Research(2025b), Market Research Future
(2025)
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=94 Al9] 4] 88 Bkl A= KUY A HEA AgAstal 9l
t}. Fortune Business Insightsol] M2W, 2 AEFYR; A2 2023 °F
1929 =04 20309 °F 1,3639 28|= AW 32.3%2] 1% Aol 7|H]
F,

71Ede &A= —

ZA S AR Ho A A s
A 3 39 & 5 & e MAE(CAGR)

QEi=e) A==

Fortune Business =224 20234 20309 32.3%
Insights A&FHA} 19.21 136.32 (2023-2030)

Mordor =4 20244 20309 23.27%
Intelligence &SP 60.8 122.04 (2025-2030)

Business Research %EHE:’ 20254 20344 39.75%
Insights g3} 331.62 6,743.83 (2025-2034)

Z+ Business Research Ins1ghts£ AR AolE EF ZAPZ|Ho| HF| FHYsHA A
At&: Business Research Insights(2025), Fortune Business Insights(2025), Mordor
Intelligence(2025b),

Business Research InsightsOlAl= A2 A 271 20259 33169
gofA 2034 6 7HY EEIE Yold Ao=E ASstH AW 39.75%Cl
ot S =2 AAES AXSET, ol &S ]% | Ssh A

£ "o, MaaS(Mobility as a Service)?} &2 AH|A 9 Qe AIR; HA|E
ZZ5k= Ag AHAE FAAY Aolek= 7IHE ‘?_}03@ Aol
=94 Al9] 8 1444 38 BoFs AnEd A, EF € 3 Eofolth.

A% )% ZRAMRIT A5E AAME A e, 2 e, SAE vj )
5 U18 S Ul YFHo RYHY Uk Amazon ole] 3007 o)
SRAE] 1005t of olge] 2Re wjAEle] olefet 453HE B FAY BE
9 25% o1 PN A0 LA Uk BF BoplAel BelH Al £YS
24A1ZE €3, HBR AT B2, M2 FE A2 59 oy Ao, WA
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D
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i)

A A152R0 =87F oli3Et.

= WA G Boks Al B AR ARRleld. Asd 2R 2Y, F4 @
g, oS FRES Soll E8F 0] wiA AlRke ESstal At FUEE FEAYI
I Qlok AEA ARG 5ol ’EEARI e Ajdol IetE T, E214 Al
7t A8H Aed 2R oS Al 3780 #

o=
S 4% io] 7kt A Ax BA0IA oleid RANE e Fad

Al WA 177 Eoks AAA IR TP wiEA dste 88 Eofolrh 25
HE & AAFLS Q) oAt FUEE PP NEEE A= b
lodstar Qltk E3 2R3 8% e BUEY, AF A&, k9l S5 AHA
+ 9= 9Y B ugs} AL ZA0] 8ol 58t £FH0E FENL
Atk E95] AUt 50| 815 & Hopet sHEHRI Alo7F Bagh AL &
ofollAl E214 A19] &-& 7HA7F A B7HEAL Qi

S92 Al AP9] A3l e 229 7|9E: =401 JRE Holx qlth
E3] W39} 25 AEERS FAo=7 4179 TrAES} Exv} ghlsict,

Hl= 25 AHEY Figures BMWEF 85 FHiolE B3 vl5 Ant=E
e T 3ol AakEielo)] skt 20259 11¢¥ 715 Figure 02 252 oF
11709 5% BMW X3 ZHERINA 3 59, A 1047 &@=H, 95t 7 o]
g HE 2 AYgS o] oF 3ut the] X=F A4l 7]t Flos B
ot Figurew 20248 QTAIRF AT Folcol=g Al HY 35 /g B
Fou, 20259°= AA dHPAEA(LLM) LR AstH
k.

ofutE 2 w|= Agility Robotics®]

N

_4

=

>
inels
1%
o
o
it
ol

HY ZE Digit & S G5

oEH
HAE Folm, 202495 H wF U3 BRAHGNA W EEGD o5 ge 5
W e SYRES A AYsk Ak

HEAHA W2 v FHLolE 28 7| Apptronikol] F451H ‘Apollo’
FHEolE BE5E =AUt oA FEF 29 F4d AA 5 EF AESEA]
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AEA AQo] AlAAESkL A

T 20249 71 229 Al AR 28 HA9] 50% old= AAIstL,
A AA 25 3 E9]9] 389 28 HRY AR EF Al ZRA F44
BEAE oloj7tal Qltt. 9 7|doeZE FYES=(Unitree), Deep Robotics,
EngineAl, AgiBot 5°] 2™, ZF= 2050\714] 52 98 22 =& Al

= HEE v A8 XEE 4 Foltt

(B 2-9) FQ oo 7|US2| S Al MZ - MHA SA| R 71 348

79 A/ A1 s Al 9 £

BMW AmtEEb 1 F3bof 117197F AHA]
Figure 02 FHolE | &, F5Y 10AI7F 25, 95t 7 ol #

eae NS | mresn 3 vE |B 9o o A% Rl sl 44
29ad ) | ool fUikolog SR ey
A

O|£H Y Frlol= _— Holmlo E=

. . R Amazon EFATE W TI3E B AL
Agility Robotics Dlglt(g‘”’ﬂaoﬂjﬂ Al gHEA- 244 & 48 7]E AMR-
(Amazon HEW)| Wl EE A okg 5 | 0TS T S e
R 29)) Zuolojet ARddt “EF &3t FHkolE

FHLolE Apollo(FE | HEAEA-H20} 483t gEUY A2
Apptronik & |28h 2 7|E 8, 24 |5 5 Berlin@7H] 34l g3l =4
Mercedes-Benz | AAF S QEZZAAEA | sl HiE 2 o4 2 %8 HE Jias
£45) ERE FHolE 9 g
FHLO|E HI, Gl, |3%9 d#dy FHiolt4F HY 2R
AHAYR] & 45 By |71 A7HSA 29 9 FHkeolE A
25 A= |32 3 AE A
A& Figure Al(2025. 11. 19), Botinfo.ai(2025. 9. 19), Apptronik(2024. 3. 15), Unitree
AE

Unitree

Robotics(E=)

FfolE thrlgo] 23 HEY|Qo] W £A2 YojsiuA, Foiwols.
Auls 22 puEe 25 5 2201 Al A Jeold grld S4B A
A7} wieA] AEE T ok HDERHEAL F2S tashs 498 22 7]

Yo, W= 71 -80S thd 2R} UASdolg FPD 22 5 AZE &



A2 71e FAZsF 71

B & RIS Bl o, 34 AsshdA- Al -A/SE ZIRE EY
EFAS ABRAH. HZols A& olF AH|A 2R 508 XEETQE S5t
I ot FAEREEA(Doosan Robotics)e E&Z%(cobot) £oF ZAE,
20239 71% 22Y FEEE ARG A9 HiE o 5.4%E 7155 AA
4912 B7HEY. 53] 20kg ol 15k HEERE AFOIA oF 72% AReS B
o EF-Azx Y =94 Al =¥Z Axsty Qth FRIESEEYHA
(Rainbow Robotics)x= KAIST HFHo|E ‘HUBO AEE 7|§toz 3 o
By Froiol=-PEER 7|40 F, 20249 T AMIEATL oF 2,6709 ¥
7F BAS HFRAE A 59% $5)7F =30tk AR FA BHEA
RLuA'E CEO A& 22 0% 41EsHH, FRIESEHEAS 08 AAH &
Hio|E-AH| A 25 o] <pelelt). LGAAN: 2 Y- Y -7 - de 52
o2 QY- 3gar- Bt 715-& S3sk= Z20](CLOI) ServeBot-GuideBot

5 thofst ARlA 2R ARREE T Ik CLO; ServeBotE A AR 7]

4y

=3 -.‘ﬂ?ﬂﬂﬂ(Neuromeka = Sa A ]}—CQ o 7H A e E5=R Indy’
Alg|zet dief 25 TASER' AlZ|2E Sudke =Ul @52 AE7|dolth. &
DEYEY R A8 2R T OFS AN AMTESSH, AlE-ER
A &Aoo FHstH £F4E A5ttt AR5 Boston Dynamics 15
£ 59) 4 B9 25 (Spot), BF Z5(Stretch), A7] -5 FHL0|E AtlasE
SHsL glom, 20254 oF 55 W 5780l Atlass AW HiAlskes AdS &+

s et

2]
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(B 2-10) =W 7I¢e 22 Al MHIA 71 S

8F

oo
4 AE/ A o3 A% 9 54
Aole cakd 2 I tiE AAE ZE-FA(Factory Auto-
HDRY | (@597 5), ppp | o0 7 .
SO, (SRR ED S, B0 |3y e 4 9 oot wY v
| =R (AR A1 23A/S) AE
ARy S o cg:o /\13]/\ Eul.o] EHW]-X] ;g. 74]?:]
« 1 ZaH xR 7(—]0 9 OF
suzn | gERR MHP Az, | oo HeeX AES A i
ga | aske msels | e A
. - 7515 WO WL BoiA] o7
30205 NS
&ro]= HUBO2, =
et O - A A
Ay O] EEX-2, MiolEA%E 22 2F AP 21
FHEADY ‘%EEERB—/\]E];( B ZHEA QuA AR AR ZH A
el IEL TR
bl AN
Aulx B8 8BS 1GO | o o B
Lo~ Smepy | PR BREATARE S iy
! . ?l' I,J__’E?l_ ‘_‘ OOg (S emini o o =
[e]

10) https://www.hd.com/en/business/machine/hyundai-robotics/contents
11) e=4A(2025. 9. 12), ©

Doosan Robotics aims to draw $256 mn in IPO
subscriptions”

12) https://www.rainbow-robotics.com/

13) Samsung Newroom(2024. 12. 31.), “Samsung Electronics To Become Largest

Shareholder in Rainbow Robotics Accelerating Future Robot Development”
https://news.samsung.com/global/samsung-electronics-to-become-largest-

shareholder-in-rainbow-robotics-accelerating-future-robot-development
14) SF=7A(2024. 7. 1.), “LG unveils Google’s generative Al- powered robot
CLO§”

15) https://www.lgcorp.com/media/release/27812
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s PR, s A2 9 54
HqHEeox A =z
sy | SRR IR a0 =g mee taT AAEY

ZHAHICoN EE25,
9 del 2HASER AR,
AgolE2E 5

2% A5 AP
F BT AASAl FrolS AT 34 B

Hojx} Stretch, % Atlas AG
a5 FoolE, IF A
AH|A Z3(DAL-e 5)

Boston Dynamics®] Spot,

* Boston Dynamics Q1< ©]% 5 E44AR
E57-A4 d49] Spot-StretchES A|H 285
o, v W 2R AR A5

« FYoflA= DAL-e Delivery 5 AHlA 2%
< 39 ZUYE-AZEFAHA ARolA
ER-Q7 EY 2d AT

Apg: ZAF ZHo|A] 9 AERHE

16) https://en.neuromeka.com/

17) https://www.hyundai.com/worldwide/en/brand-journal/mobility-solution/h

yundai-boston-dynamics
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A3 F83 Al BHA 24

AIZF 7 7160 Bo) Sy AL R S s
3 =7k 2t AAE AL ik B3] EUX 27] BAR AY olF AIS 5
Bt S 7 i AR B ASEls PO ol 2T Al 4 Y]zolw
¥IshS of/|3ha itk & HolAs AIS Sel 27} 1t AAFREE olsiel] ¢
o s Al A 9L AW A% B4

=)
=
o,
o
)
ok
HL

A1d v =

1. Al HHYEA A= 2 =2 S2(0]0]f

ml=r Al AeiAl= HE A 7], 358 94 DO, AlA 1 29 o
ok, 1eE]ar Re] A=A Aol v 79 =T o] duAgsh A AlA
Al G415 Freshe =HAQ 25 251 Qo

A, W= NVIDIA, Google, Microsoft, Meta, Apple & @4 Al AJeiA|
o] ARl Qlual AZtolz}, YA 71& Ao} Akgslo] A% ZAES /)t
oz Al 2280 23 I3 SAlS Jos) Urial 3ok NVIDIA= Al 2
g kol WA GPU AR *P A =45k 9o, Amazon(AWY),
Microsoft(Azure), Google(GCP)< gt S HAFY AYS A A Al
A Al 9] 79k Zﬂ%"ﬁq. E3h OpenAl, Anthropic, Google, Meta,
Microsoft(OpenAlt @) 52 XAt nregold nd 7Y AL FLsh
71e4 HAE "ol 012“% AISF ARAL AlF- AH| A &, AT AB|A9] 3
3} & SHEF-S-8& ARl A=A AT Q1= HlES AT 4 U= Al 8,

AN
Solnd P22 9o ska ok SN BE 03 Al ARAL Al A 714

i)
N




A3 Fa= Al FHA Y 75

sejo] 44 BUH JAS 2 A YA 7IQES BRI Y B o

2, o] 7|g50] F-Fe9T-BE-Au2vt 87102 AR FAEHF A

AZ FE51L ke HoA 71 E2 A0 AFANRS 3k dels %3 w
YEAS fve] HEe A AR & Y T2 AALYS 2wk

4, v=2 BY AR o B WA YD (VO Sl oteldoi7t 71&
¥ v, 7lgo] 7|eR AEstE 7R I5A AlAEE 2 Qinh
20249 287] 71, ul=2 A AA Al T3 VC A9 oF 66%E AHA5hH
(CBInsights, 2024. 7. 30) ‘Al BAFsl= W AH(patient capital) 2] 54
7 AL ml= AT A0l A&olil =hE] A7t 7hsshes A9ttt

[J2 3-1] =Y Al EXjint 02 Al EXfo

nding [l US Al funding

us
66%
of global Al
funding

§1528 §15.28

s12.08
59.78 59.98
57.98 £7.78
“ op 568 I I $6.38
+1]

70?1‘

ZAb&: CBInsights(2024. 7. 30)

o3t FAYHAE v O R ul=oli= OpenAl, Anthropic, Databricks®
HIZ8 1,000707F He Al FUZCIRA7H] 12 9 ol vl 71]d)o] EA st
o, A& Qo 78 T M2E FEF AESA STkl Sl ole
HE 271 (AR Y-S SlSAY Mz A At AHAC &8 &
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UC BZe 5 A4 A1 529 gerEe
1% AL SAS] T At oS dke A AAGIA A Folt U
59 Bojwo} Al 474 L ALAR Potel, SYYEL W AetEY
o By o= FLEAL, A ABEYS FYUt] HeF F2E WEL,

HedS Eeet g2 Al9 23F 710l ol Hist d7-dolM 2=, o
AellA SR =2 LEAL AT ARIATE A2 ofoldolE il 7I&e
A7 S8 Aol Hal .

2EHoR, vl Al AEAC] 7P 2 32 o] Ul 7HA] 8471 R71HeR
23t ofoltjo] Wz — A FA — 7e ML - AL FA - AF 2=
olojxl= A=t degt 25 FEAtE Hl e ol HE =7kl €A
257 ofgte v=e] Hd Aol

i

I

7). w1 3RO Al BH W

o3 ARl Al gHe F2W il fA'eHs ATE BE ol PR

wislol weh 1 MRS Seish givk. 53 EYL 935 A R S
7 =

ElEo] Al 3 AFE A2Hd Hio]



A37 Fa= Al BHA B4 77

7R&3kekar, Al B 7iE-Z-8olA Bl 7]}do] FEdS fAE 5 UEE A
g3l = = S WAL Utk ol S 7e #Wd FA0] AdtEE Th
ol Al 7]&9] I £55 S Eol2dde Ay wdos HAlh

olget F& 7|27t Ak Aol 20259 7€ THEHE W= Al HHEH
(America’s Al Action Plan) (The White House, 2025. 7)01 . ol AEE Al
2oF =9 229 AHES fAISHL Aohshe As A BRE 4 e
, &3} Zo] Al 7HA] #AEo g FAEo] Qlch

A, Al 758K Accelerating Innovation)®, Al i =S Adfok=
A FF A3t FAIE AL 5 AY HAS: H S8 = &Y
719 Z1ekARl S-S A5t 77 B29] Al 7le 9412 45k A 51
=g

=4, vl= W Al =2t #-=(Building American Al Infrastructure)°]tt.
tlolElAdlE, ¥eA] A2 Ad 5 Al AFG9] 6—3’9 lzetof et A% FH9| 5
7F AAE HAaslelal A1ESHA A Elsto] Al A Al E24 7HkS v

o] w27 gE3tcts AZolck

AR, =4 Qi W ¢t 4 &E(Leading in International Diplomacy
and Security)o|th. 9= ¥ HEY 7= Y Aofetal ml=7Yo]
T=3E Al E2EGER], B, AnE0] 5)9 d9] $E5 AYsto] =
o] FET Al 7|&S 22 REOE SMlstH, FAlof Hl=o] Hd Al 7|&0]
Ad=og gite= A2 Adstr] fl3f = A d3sth

g Re AIBAS £rolghe 1Akl Al A S| S244] ol fl3f

“glolE|dlE Qlze} 3|7} 71453F (The White House, 2025. 7. 23a)”, “m]=+
Al 71%& 28 % ZZ"(The White House, 2025. 7. 23b)" , “old H3}H

il
roh

18) https://www.whitehouse.gov/presidential-actions/2025/07/accelerating-fed
eral-permitting-of-data-center-infrastructure/

19) https://www.whitehouse.gov/presidential-actions/2025/07/accelerating-fed
eral-permitting-of-data-center-infrastructure/



78 71EAF 25-14

Al ®A"(The White House, 2025. 7. 230" 55 @& 243t FHEI=
3 S
H3-1) Al M S 0[S 93t HEe
72 EE ESRE:
CAT HolelE U B Ae Amele] dat Y 9
N 7 u us
H
I | AL B g an gask s A
U I PR R e P R ER e B P
Aes | aneg e | EST "
95 AA) 48 5
. BA B8 23
o e | TEASEREAl HE 5 Al BAES A9 1 &
o=t Al 71& A 71; A ng2ay A
2d & 3| LN N T AR AaNg 7 AY
SIS L ona g w9 B 2
o e | & AL EES |- AR 22 AL A AA0ld 594 4
w | BAA YA |- 2 A% A WY B 1% A
? Sn |- 3390 Bdo] YA B 98 4E 87

A% The White House(2025. 7. 23a, 2025. 7. 23b, 2025. 7. 23¢)

A Fbg BT T
e Ag wEA 3RS
NVIDIA®] A100-H100-H20, AMDS] MI300 & Al &2
% GPUS} ol i3t WhER|S Thes
29e AUskn TEskshe © WAk Beld luet AAE Fsh

shgoll B9l 1

ol gt Hd A= Fu=,

20) https://www.whitehouse.gov/presidential-actions/2025/07/promoting-the-
export-of-the-american-ai-technology-stack/

21) https://www.whitehouse.gov/presidential-actions/2025/07/preventing-woke
-ai-in-the-federal-government/
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TH £5E =5+ 40| 38 EHo|t) ol 579 A Al &8 7
Apdste= =7 A ZA3 A4HT F8 JPIA= 1] AR AR
(BIS)o] Hatote= == Y(EAR: Export Administration Regulations)©.
2, o] 4o W=H vl= 7|go]l 54 AT 7 ol HEAY Ax ARE
F=ol| &Y AR ARIJIES(BISY =& o7FE wholof oh, YzF o
2 AX(presumption of denial) B3o] H&Hc}t WA ASHA(CHIPS and
Science Act)’ GA| "= AFO] HEaE W 7IYo] 55 W A BE=A| A
FAES A, SSHA] ESHes ohe VIEYY £33 ESshl Sl
T OE et e WA 2 EYRAE Y] &g

EAAY 4YH e F7\Hcks, $30] 71& AEA Aulo] ulg ke
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fol, Al AHl, =8 5 AT T4 e AFel w2 TAIE FHSaL 9
o ole F= 7199 71 AREE AL, 2RE VIYgE0] 3ETE T
HfoE olfel=R fikeshe Ve et BT, SR9o], AlAER, sholamd
s =9 HEAQI Al 2 V& 7IdEs F 54 920l &8 v= vleol |
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o
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el
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[
1o
)
k1
=)
ON
-11:1
fr
d

= A3} 7]&o] S22 Al o] 7]ojotes AS 2]
et FAor EA Hdk 7lsEokol] gt o9 FAE Akt St ngR=
20239 vl= 7ol XA 9] Al, YAEFY, BIEA 5 HAE V& &
ofo| AEZ FAH= A& FAISHAY Algket= FAF ARt 388 (The White
House, 2023. 8. 9)”& =3t9iEd], ol 33 Al 2BHEJES] AF 22
ojlgA = g3t 9t

A

22) https://www.federalregister.gov/documents/2023/08/11/2023-17449/addres
sing-united-states-investments-in-certain-national-security-technologies-a
nd-products-in
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dEHoz, =9 HiF= Al §4 A2 7 A= 9 Ve 552 =
olaL, HAet S AER FHAT WS TIsiH, FAb Aljte s o] A=

27 sl tEdola A HA ks Aol & 4 itk

U mlE ARl Al B4 @

ul3 A5 AHA9 RED A AU U7 BAS SEsks 49 3 2
ok FES HekS F9) Al 1% HAS L3 Sk ek ml R Al T

Az A Al 7HA F8 A floA dd.

1) 27} Al o]JAME/B H(United States Congress, 2021)"

a0l A= = QU= Al AILEQ AP B8ollA AlAIZRl AE Shist
7] o VAR A Al A2 -A=E HARRE A =7 Al HE
20209 9J3E Bt 20219 1€ 195E A=A o] o= A8F
5 AA9] Al 52 AFHor £&3517] AT T AYLALEA vl HEFo]
National Artificial Intelligence Initiatives $HolES 451, FAZo=Z
= 2713 2739093] d 24 ARR= AR, A9 A, SHISHIEHNSE)
£ SHOET Al A+4 HEYA 5 % 3519 fEY4Y 4, NISTE
% Al B7F 2 ®F /Y 2 dlolE 3 AR 3, Al 2oF &S
4 Z2T09 XY 59 WEZ T2l unk o] M2 wle U Al A 7SSt

S5k, A=E £ e Al FHAE 5517 9% WA

fu

2) RFEA|#EHH(CHIPS and Science Act, 2022)
WA ofdet AL A ARE & A 7' A7l FF 1049xE oF
2,8009] E2E FASkE 2UF A SRR o]
TR} st=go] 7IRES F7H R Aol TS aRith

rir
&
re
-
=2
i)
fo
o
o
u
o, I

23) https://science.house.gov/2020/12/hr-6216-national-artificial-intelligence-
initiative-act-2020?utm_source=chatgpt.com
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H3-2) HICHISKS S5t 30 KiY AR
3% W8
+ #9429 12 NsPH &9 B 7SI 74
8IS AL |+ AT, P WHY 5 57 7189 APe B AU 2

o=, AHEYY 59 AF S5 AY

e 71 9 Ak 712AF, Fetus, AT 713 S 5o T4

c = Aoh 295 A VY] HEgow *9Y
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c Y EQZL A7} 7]7] R&DoO| A=

<3S ARY At § S8, oIS 9’ A1 R&D it 2/3

54}

713
FRAGATAG = |+ 1419 &
(DARPA)
«15.49 &
A FDOE)
Ql 1039 &
ﬂjﬁffﬁ £ 291 6,508 ¥
BRE(USDA) |+ 29 1,6007 €
FTOFHNASA |19 2,1009 2
SJFR7IH(NOAA |+ 19 GOORE 2]
29 1570 71% |+ 49 45005 €9

A& Federal budget(2025. 1. 7.)

ESE 271 ]EUI(NSTCO)= IT 9 Al R&D A&2 12719 7154 H
F2 AASRIYEd O A ool 19 gt

(# 3-4) 0Oj= R&D Okt I Al HYO| 7|58 28(2022-2025)

Category/PCA

Advanced Communications Networks
and Systems (ACNS)

Artificial Intelligence (Al) (core funding)

Computing-enabled Human Interaction,
Communication and Augmentation
(CHUMAN)

Computing-enabled Networked Physical
Systems (CNPS)

Cyber Security and Privacy (CSP)
Education and Workforce (EDW)
Electronics for Networking and IT (ENIT)

Enabling R&D for High-capability
computing systems (EHCS)

High-capability Computing Infrastructure
& Applications (HCIA)

M2 o
569 967
1838 1,990
637 612
150 172
722 n2
426 461
527 an
575 909
1654 1,526

FY24
Enacted

839

1,896

609

214

692
458
838

1146

FY25
Blden

792

1,955

655

230

178
495
991

943

1582

(ks gt o))

FY25 +/-
FY24

47

59

46

86
37
153

436

Percent
change

-6%

3%

8%

8%

12%
8%
18%

38%
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Intelligent Robotics and Autonomous

07 ~ o {74
Systems (IRAS) 415 507 490 476 14 3%

Large-scale Data Management and
Analysis (LSDMA) 1551 1,807 1826 1,890 64 4%

Software Productivity, Sustainability and

Quality (SPSQ) 344 389 583 394 n 3%

Total’ 9409 10963 10342 11181 839 8%
A+&: Federal budget(2025. 1. 7)

FQ EXHok= Al "R doly g 9 EA(Large-scale Data
Q12 High-Capability Computing Infrastructure

and applications) 1A% AFE A|AHS 98t XY R&D(Enabling R&D
for High-capability computing systems), WEHH 9 IT& ZAX} 7]7]
(Electronics for Networking and IT)Z Z+ZF AA| dlAk9] 18%, 17%, 14%,
9%, %S AAok= AR UERHTE 2024 IAAE div] 7P & E9] FHL
15 HFR dmet 2ok= 49 3,600%8 9] Alite] S7H38% 57hH2H,
T ¥Rz 2 392 A& 717 " HEYARCER, 19 5,300% &7t 57t
(18% S7h3ct.clzet B3z ni= FH7E ATE @3t SW 7|&= HA] ¢l
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© FHBY A141795(20259 1€ 23" Al =Ey 2 A4

ERn tiE92 Y 3¢ =<1 20259 14 20¥ Hiel= FAF7F 20234 10
4 309 TS Sk ARE 4 U= Al AT ARGl S FAET
(Executive Order 14110),= =3It o5 JPFEHS 4F HYIsH
(White House, 2025). o]o] 1€ 23U A€ FHFF A14179% "= Al
o4 A3 A AH(Removing Barriers to American Leadership in Artificial
Intelligence) ;= “oI'g 4] HFoluf 2AE ALS|E QA ZRE AFEL" Al Al
g AE AxRsh 1809 Ul AR Al HAEH S AASHAH
(Executive Order 14179). o] &2 Hiol& PHFH Al d 4 S &

5] w15k B4l SAFoe Hekshs Aleso] Hgir

O

@ Al HHZA TE (20259 7€ 239): “Al AANA &5
20254 79 23Y "okt “Winning the Al Race: America's Al Action
Plan"& YHSFUTHThe White House, 2025). 10,0007 ol/d<] 374 2lA%

24) Executive Office of the President. (2025). Executive Order 14179: Removing
Barriers to American Leadership in Artificial Intelligence. January 23,
2025. 90 Fed. Reg. 8741.
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N ool A A 2AE oE Al VA A S22 AAISIAT
A A 52 94l TiGSke A g3), 2248 AT Y AP, Al =

A Az A, Al 7|5 et £2p 5 17 Fe galo] Mg 5 e £

A 240 S € F A S vl Al et 752 HlolEAllE -REA|

AxAES FIRt taohd s7F AR, A N, vl A Az 5, 2

A B AEZ| R aERE HlolEAlE F5of 2 serh Al WA S0 =4
Y QMR TS vls AT Al2H - F5E stEdol- 2ES] A A A=

=

4, FW=-GEY=] Hig vl Al &, A4 AL 7T S5

_l

¥ AA, Al 37" £& A A3E WHE2E FtHThe White House,
2025)

22 g EFX fi532 3719 B JEHS 77 Attt FFEE
A143173= AFE7F 90¥ WHoll American Al Exports Program< AH3}]
=9 E28 Al 7l& % WRE AYctes: AASHT. FFEDE Al
14318%+= HoJHAIE AEE 5t A s|7F A3 ka4t e A ¥skE
AAstict. BAEE A143195= AW AE7F “olgA AE flsf AT
A2 IJAok" Al BEZ 2ot A WA6HL, HF BB 284
(DED) 92 thal “AAAR T} “ZYA” 7]12S 2Es1s muu} o zoho] 8

St 2| A8t tHExecutive Orders 14317-14319, 2025)7.

25) Executive Office of the President. (2025). Executive Order 14317: Promoting
the Export of the American Al Technology Stack. July 23, 2025.
Executive Office of the President. (2025). Executive Order 14318:
Accelerating Federal Permitting of Data Center Infrastructure. July 23,
2025.

Executive Office of the President. (2025). Executive Order 14319: Preventing
Woke Al in the Federal Government. July 23, 2025.
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3 Genesis Mission F8EH (20259 11¥€ 249)*

20259 11€¥ 249 EFX 32 v=9] Al I+ 70 9 35k 3-8
Slol= 22 A% o]YAEE “Genesis Mission”& SHA7 = FFHEH
okt o] B8 AHFE A i, Jdiet A dlolH A < S, o
offNo] Al A8SHE BER S, xR FuelA A7AElA FFE o
et Hlo]EAlSE A|&5k= “American Science and Security Platform™2] -
=2 AJASFATHNBC News, 2025. 11. 24). o= Al G5 WEE T2 A E0]
HA5h= Hivf A% A5 F4F oJUMElER F7HEH
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o

)
x

J
Ao

@ P A143652(2025¢ 12¢ 119)7: 27} Al A =Yg =
20259 129 119 ABE FFHF A14365% "RITAsol #et =71 A=
Y A2 &E(Ensuring a National Policy Framework for Artificial

Intelligence) ;)= “F4 FH(minimally burdensome)” =7} Al A2 T U<

25 330 v=e 222 Al HdS #A-deslte 1S AASHH F45F
Al FHAIE AAlkE We< 92 Ao 4 WE2 vt £ 5ol
30 ol % FA} AJsshe F Al HEC] cl9E AVIE Al &% HAdxE
(Al Litigation Task Force) AX|& AAISISITh 475 AHolAl= 5= Al ¥
£ Wt BN A& At et F AR g HES AEce
= oller, o] oA EZFE Al ActE =t
oIt B9 Y BEAD Z2TH A AdS A Al JR &= oo o
&ok= A 273K funding conditionality) WIAUSES EYst3. FTC 94
ZolAl FTC Acto] Al B9l 2-8of o3t A2 4§ LEE AL, v= 54
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26) Executive Office of the President. (2025). Executive Order 14363: Launching
the Genesis Mission. November 24, 2025.
27) Executive Office of the President. (2025). Executive Order 14365: Ensuring

a National Policy Framework for Artificial Intelligence. December 11,
2025. 90 Fed. Reg. 584909.
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U Qi Al A8 negac] B P AL nAe NS White &
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tHO Melveny, 2025).
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20259 12¢¥ 7|20 = mlaolls ZEF v Al §Eo] itk a9 A9 Al
TAE 2 AR, S, AREYAY, AEFAE, AHAESY 5 7
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/\]./K]Ac]-_,] O:VHHJ H]—N__E O]Eo1;<]_]—l o]q. Stanford HAIoﬂ Eq.g_ gqiu
o FAE 202349 2570914 2024 59712 F i oA FUsIAoH,
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01(Brook1ngs 2025), 7129 HY 3}\% AT 7idt %Zloﬂ/ﬂ Ay FE SE5t=
I5Z Holx gloh ghHH, 20259 5¢€ EHZ fEo| A3t TAKE IT
DOWN Acti= H[5-9] A3t o]u]R(NCINQ} Hlo]2 A2 Zel=9o] 2a19] &
EZE A HFZE sk Zo® 20259 @A) A4 ARdolA A" FLT Al
T dHo|tHThe White House, 2025).
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F3tal AtH(Brookings, 2025). °lx= Al Al&Hlo] WAE HolE |y ZAIE B

A AU A Bfet GERH O AR AU Al A P37 34

=L QUet. 202549 9 sfoflvt A= 5071 FolA 1,2087H9] Al T WH]to] I
oj=glom, 3871 S04 10071 olde] Al ¥ WEo] A ATHNCSL, 2025).

T8 ¥ A%S AvEy, Ae|xyok= 202549 9¥ 29Y WA FAIAPLE A
B3t TxEElo] AT £HH(SB 53),= &3l Xt 37 59 &2l o9 di+t
I nZEo] B JfUAA Pd-Eet ZREE £HY IUNE YIRSttt
(California Governor's Office, 2025). °l+= 2024 AXH SB 10479 &4
HAoR diofi Al REo] i3t £84 37ARNS ZJ3let Aotk BARAO)A
= 20259 6 229 Abbott FAAZE Mgt TEIARA QY AT AWMU
(TRAIGA, HB 149),°] 20264 1¥ 1€ &A= AtHGovernor Abbott, 2025).
o] HEZ Adl-F 24, A A e, Ko Yool digt B A, He
o|F ofF FAFE B 5= FHOE T Al AL AE-EiEE FA5H,
EIALA HEAOA] A3 Hehks Fofstal vt Al A 2o 209 222 HlAL
ANE Hasict 29 49 202449 AFE 2= Al Act(SB 24-
2057t vl= H29] xEA F Al FAHCRE, 193 Al AAFS] daEE A
E RS ARt ANLAL-# 2R} SRS Fafshal ot B 20269 2¥ 1Y Al
dFgolglent 20254 8¢ 28U AUl 20261 649 30€E AFHU2T(SB
25B-004, 2025)", EHI P5H0] Y A143655 04 =gt A4S
Z YAFoZ AFGE7|E 39 tHThe White House, 2025).

28) State of Colorado. (2025). SB 25B-004: Colorado Al Act — Extension of
Implementation Date. August 28, 2025.
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The Al Stack: Few players at the bottom, many on top G
® Big Tech ™ Established tech companies * Startups
@ (Partially) state-owned enterprises [ US Entity List
& B senseTime ?_ Moonshot (r
? € Wenge iy

Al MODELS:
LARGE
LANGUAGE

MODELS
(LLMS)

DeepSeek
0LAI
B Qihoo 360
T MiniMax
° Bjzhipy Baichuan
Baidu StepFun
|

3

G Huawei + SMIC

Source: MERICS

A}g: MERICS(2025. 7. 22.)

o] oA F= FRY A Y ASH o= o]FojA =t A= kAl ¥ie
A Bl 7P 83 =7 A|Yo] AlSEe ¥FH AZEo] Y9
A 2 F2 U 71 710 fdEnh, Al 29 9 ofEgAlol S X
AT A A2 GPU, 2=HeE, HolH &8 59 A9 382 =t
(MERICS, 2025. 7. 22).
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29) Hwawei investment&Holding Co,,Ltd 2024 Annual ReportolA] &, A
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71& 80| ARE Aol Ao E AAEo] Stk Holth S92 20174
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9 wat4 Ex477k BU Lﬁoﬂ A AR BAA 9 AR ol he
2 antdoz ARETE Bt ZS BHT gt

3. Al 17| i

7F 712 Aok Ve 9 S8R AL A1 BA A%

EUSJ Al A= I7F S48 Ar'SF Al 4= = Al AEiA 15 ol2ks +
7H] BERE SAlo] 275k EU Al Act(Regulation (EU) 2024/1689)7= “Ql
SAE AlAgo] Fdsty 7| 2d EU 7HE &%, EUQ| g4l S2lskal
Vol AL HEE FASHL =Tl(Article 1) o= d<=tt A #AIE
o] BU9 ‘OAE dAHF9|(digital constitutionalism) A F&HTt Aot
E4 Rl =3EA 9ol B A, AR F9ol A8E= B4 HE S
Aegto 24, EU AWl Aol Al AIARI9 d3e 255 HASH= A0 3
A= 7 A e Aol Zlo] A4 HA deEolth

T3 20259 E0f o] FahZ Fa%t 1% ) FolE3iH Stanford HAI
9] 12025 Al Index Reporty©fl @2 2024 wl=ro] 40719 F=58F whst Al
2EE sk 59t EUs © 37K 7Wdshk= b 13K Maslej et al., 2025.
4). o]Egt A AHo g thE o] 20249 9¥ Mario Draghi7} L#3F M-
¥ AR 9] v|#(The Future of European Competitiveness); FEilAo]tt.
Draghi= EU7} "2 A 954, W2 F4l, %2 T4, 22 i 4479
of=glo] #hA glom, ul=d F=of] FHAZ dle® FAl g6l o8 7HsTt
A2 AlGE, 71&3 AAARES] B, AR QIS GAAY HIA AtS HX
CHDraghi, 2024). °I€ Est] #sf A%k 7,500~8,0009 #=(EU GDPe]
4~5%)9 F7F FAZE RS AE AAIRE o] HilA=, o]% EU Al 741

—

33) Buropean Commission(2024). Regulation (EU) 2024/1689 of the European
Parliament and of the Council on Artificial Intelligence (BU Al Act).
Official Journal of the European Union. August 1, 2024.



124 7129+ 25-14

o] Wk " Aol FAl BAY A3 2 ARk BAA 5ol H
ot 20259 1€ 299 ¥wEHE “EU FAAY YHYHEU Competitiveness
Compass)’ °J23 HIAR}E FAog sk 2Efiog, Edojgoldl
AYFE oI5 FF 597t EU U] "B/ ol st European
Commission, 2025a). °]2# EUQ] Al A¥HAE 7|Ed B350 143 Erf
£ FASHEARE g4l AR d&Folehs AA4] R A0l #83fioF sh=

o]F2 Al soll AA =

L A A 4 ZE AA
1) EU Al Act®] 948 718t A AA(European Commission, 2024)
20249 89 19 U&H EU Al Act AlAl Hx9] ZTH Al FAMHCE, Al

A2RE 91 S20 wet 47) 8o BRstel A5 A A8atth

@ 38E7F Y (Unacceptable Risk) — &A|(Article 5)

Article 5914 T8sl= SABAES 20259 29 29FH HLEoH,
20259 8¢ 2945H AA o] 7zt A4 P9 HFFoll= le]
& RASHAY FMASS 2Floks A4, S571H ARRA HeA|, A%

o
A S48(1F, FAA Asll, S 5)oll 7I8eE BAQIA BF, 38 d4aA
o] AAZE AA AJA|Q1A] Fo] EtE|o] et RE Al A AlA ATt miEH
7% E= 3,5008 F2 § w2 90| TR FibEth EU HPAdSl=
20259 249 49 ALl Bt Tho| =il HHsto] P e A

s ek

@ A9 High Risk) — A4 E 2% (Annex 1II)
Annex III°] @7% 87 &0} Al AlAgo] 1o RRET, sig AlX
go] zpedlof tigt ZeatdgS sh= 4-Folle A9l flol Afder

"rHArticle 6(3)). BAINA] & E7, 8 A=} w2, W= B AAER, 1§
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2 ZEA B, B4 W33 AuA HE, WY, oYl =48 A T,
AP 9 914 A7) Annex IM10| EA%E 871 Eofof| sfigzict. 11919 Al
= AR AR AA F5(Article 9), HlolE AHEA
(Article 10), 71& &A1 F-A(Article 11), 84 2 FXE AZ(Article 13),
7t A=(Article 14), A2 ALY -AoHESE St (Article 15), 219 B7F
(Article 43) 59 oFE $857] Aulof| ZA o|ggsfof gir}. o]=gt F-=2]
A& A YRR 202649 8¢ 290I4, oA A3 Digital Omnibus
Package HE7/1FMl weh 24€ 4 3ok
® AlTHY Y&@(Limited Risk) - £84 2F-(Article 52)
AR} Zo] A7t FeAEshe Al AIAH], AZF A 2d=, 73 <l
U A 25 ALE SOl HisiAe ol8AE Al gl 9lS= ]l
T UEE k= F9A4 oF7F RatEd. E3] g¥lo]ay Al A4 'zl

3t epgo] a7,

1>
o)

[¢]
N

of. ot

|

@ F4& ¥ (Minimal Risk) — A3 FsFH(Article 69)

F50] Al A|AH]o] o] H3rof &5, EU Al Actd E=9] o7y 24
At ok Article 699 wEF HEA L], Al @ A(Al Office), I¥=2 1L
Hofl siFstA] b= Al AL AlSAlAl 9 &, Holy AWds, Izt 2

= 5o et A Pt E-E d-SL -

flo

)

2) ¥8 AI(GPAD) X4d #A| AA(European Commission, 2025b)
GPAI HEZ "Rt if &AL F65HA +3E & Qe 49T i
C RS WK Article 3(63)). 20259 89 2¥FH GPAI B4 AlEA
£2 Chapter V9| ##4°] W& oFF o|ggstoof gttt

ool Y82 R A9 sFo et gt dRt GPAI X2 AlsA=
Article 53°] W=t &9 HHE, HolHAl, 45 AR 5= 2 7IE BAE F

gstal FASHoF shH, ThEAER AlZARA Al FEE A8kl EU X244

ke

aly

o]
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&5 AAS 4o, &9 dlol" &4 29k ZUHslof gt of7d] tist
ZF= GPAI 29 AFA= Article 550] wet E&0lE T2
EZS 53 3718 =Y g7t 9F 840 tigh 95t 24 A4 9 A, Alo]H
A F5, UA] AR 9 3HA g 7951 R FUIE
ottt @A o AR AP wh7F 10725 FLOPsE 23k RHEo] A

o[2|gt o] fA|A o] X HUs7| sl EU Al A= 20259 74 10
2 <F 1,000 olsfiTARR} &4 7HitE GPAI Add+#H(Code of Practice)
FEEE THSIIT. T84, AR, A -He] Al HE = F4H o] A+t
H2 GPAI B2 A2 Al Act?] 955 %A FAH L= ofgsljof 5=
of tist AFH XH& Gl AtHEuropean Commission Al Office, 2025a).
20259 84 1Y HPL3]et Al S193)7F AbdS ERlskgint. o] Adil
ARt ARz °olF Al Act oF 55 U5Ste 78 FHos &8 = 3l

. =g A AolA|Rt, AESHA] k2 AlSAE thE WHCE Al Act £57F
Hrg ASstofor gttt 2 20259 7¥ 18Qoll= GPAI &l o #ejof ¢
S 7tol=gielo], 20259 79 24%YUoll= &9 dHolE 371 Q°F "@ESe] 747
Wi s]o] Ao g Z8S £ Q= FAH EE0] 250121l YtHEuropean

Commission Al Office, 2025b; European Commission Al Office, 2025¢).

o

3) 2025¢ 114¥ Digital Omnibus on Al — 841 sk x4
202549 119 19¢9 EU FAPAL3]E= Digital Omnibus on AI'(EU Al Act
7h7g<t, ofst ‘HAE FUHA /RS )E WHSI o] 7HHE Al Act o3
F5 RS Ao, 20269 8€Y 2¢ Al Act®] AW AlgLAt

< 54 0& 3K European Commission, 2025b). YA€ <4
= Qo0

AR, DY AL A2H 4RI HEH NPAAE 2o AUZEE 29
Stoick. W4 AW A B 23 BE, FF AR JlolSeel 5 A ]
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NG 7ho| =Rl #Eo0] FH|EAS A A7} SRl AIFRE o F
7 A&EHEE FAdS Foftt Aolok vyt 2% 7|9t Al BAIAem A7
+ + Fo] Aot EA, S47IU(SME) #5F of
YUzt SA71AEMO)el et A &5 Fat f2tsto] 2029W7HA] SMES] A1
FHs 35% A5k AL JHE ot vk A, Al AF=2 59 d9% 5B
= Zgsloto] diqti 221 E3FC] SE Al A& gieh 5 Htks Al
AF=oll Fofstgint. YA SYHA ek 20254E 124 7IE FEAS W
FAR 9 AHKES 91h3(IMCO) {1929t AFY - At o q A | |3I(ITRE)
A Aol Foltt. FF AES flsire 3], FHolARIeke] AR d4= A
Zof gttt
SHH, Al &oflEfAR AR A (AL Liability Directive) OJef&AR}; 7t o] =
I G4l A SHE olf= 20259 2¢ A=l thAl 202449 129 8Y T
¥ WA "ARE Y K- (Product Liability Directive)] Al A|AHIOZ
o

A Eefjof Higt MY AAE Hsks ALS HI5H HAKIEA, 2025).

T
s
K
LA
flr

Aala 9tk 20259 2¢Y 119 9HHE ‘InvestAl © 2

TR Al B4 59 AZOR, 2009 K& Al HEE RAsto] A, g4l 4
Al AASIE ol A9 3B 9ES =3 Al 7|7 EE]|(Al Gigafactories) 7+
=& A YsHHEuropean Commission, 2025¢). 202549 49 9 WHH ‘Al
& A3 AZ(Al Continent Action Plan) & tii&2 Al AFH Qlxz} L=
A dloly Hd S, A= FolA Al &8 =4, Al 7le 3 A 3

uﬁ
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3t EU Al Act o3 7tka3s}e] st 4 Eoks AAshH, 739 &2 29
Horizon Burope Z& 133} AAsE] RIS HEuropean Commission, 2025d).
20259 10¥ A=HE ‘Apply Al Strategy' &= AIE 1170 A4 Fzofl A&st=
Azfog, FZo] M -AHAA AHS UE u AIE FAHKCE sk
‘Al-first A< £X5k3L i (Buropean Commission, 2025e).

J8y g4 S FA #E] A9 R ofHs] siaER] kAl Qi
DIGITALEUROPE & 8 7I& 7|4S3 74 AdAle 54 14 849 2¢
2015 A&Hog gstal glon, EHts EU o= 7|7t 5 GPAL &
Aol Aw A=A GBS A T 37 FES AVIsHAL Aljtel]
SHATHBIrd & Bird, 2025). BH AITARISAISS A &oPt 7]2d He
oFStAld = Avkal BABEL Qlom, oju] e 4 Foll FARE 7|dE
Aol A A W] 22 W3} Q3|8 B 71t £E7F Al71H
A .

Hoong

i

2k AWdL AACE Y g%
D) B354 4= Fx
EU Al Act®] AMdL= BU Addt =71 ARlo] e U= o4 #1322
AA=lo] itk EU AHholAE 20254 89 2 F4] 292 AR Al Aol
GPAI Xdof digt #4=2 ddsi, Ie= d#xsE=2 F4€ EU Al 93]
(European Al Board)= Al Act9] d4¥e A& 243 2 X3 /g 2al
AHArticles 64-67). TFAREH(Scientific Panel)& GPAI ZH9] AJARF
o13o] g5t =Yl 71& RS AZL3HArticles 68-70).
=7F Aol A= 2t ﬂ%‘%ol 20254 84 297HA =7F A=718S AHSHE
2 319t a8y Ay Bl ZpEE Agst 2jolE Ho|1 gk AFQle
| %‘%ﬂq(Spamsh Al Supervisory Agency)S AHsteE U35 FA2
= "3t U, 48 B2 VRS 7€ R HATIEEC] A ik W
Al AESHL Qik o3t HH O S EU AA| AAoA A d8d<
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7131 It Wilson Sonsini, 2025).

2) AY AAQ] A A

EU Al Act®] B2 ofx ZAARl o] e2x Rsta gt FAHY
(Article 5)°l thgt A= 2025 849 2¥
12€ 7|08 FAPLel] izt ZA1AA Ay 2271 LiE A= $IoHEPE,
2025). 219 AT Al&dlof] digh 49 Alg2 2
st OAE FUMA Zeto] AEE A9 20279 12€ o]FE ¢ A &
Ut Al 71%9] &5t Waat BRAgLS AP s gk A&Hoz ¢
9F3EaL glol, i A Ade of¥A| FES=U7E EU Al AHEA
S 712 94 WSE BAgekaL Sl

3) B HE AALke] A1|A|

EU Al Act= EU9] 3393t tAd A BeiAY] dREA 7]5gch Tgst
HlolE| 25 #4(GDPR),;, HlolEl®(Data Act);, HolE AWd2A®(Data
Governance Act); 5°] Al AIAHS] HolH A &5 &5t THAEA
V\‘ﬁ(DSA)JJJr TOAEAFH-(DMA) 2 AIE E85k= gy ZRE 714EY
RS A3k} NIS2 AT} TAlo|HE-YZHHH(Cyber Resilience Act); & Al
Al2Elo] Hoto #t 1A AFFS TREL Qlth o]AY EUe Al AMUAE o
A HER ¢doty otA] &L, HolE - EF- et #AIVE AR wEY Aol
O E A AYeA Mol F@siths HERS Fokal Qlrh o= A9 RlE
<& &0l SAlol A S5 FEClE: AEE IAE B71E gt

ol A ek St e
EU Al Actts 99| #8(Article 2) 23 53] EU A4S Y Baget 9%

g2 JPASIT ek EU ARl Al AIAEIS SA5EAY EU WollA ARRSH= =
7190l 28%7] glof, u]=2] OpenAl, =9 ByteDance 5 F8 Z&
4 EU

AL 7IdE2 A 71&0] 5 AlEE AL el fle A”eltt o]
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+ Anu Bradford7} AJAISE ‘B §3KBrussels Effect) Q] A@4 A=, 7
uth, 9=, B2 5 F8550°] EUY #9 7] A3S xSt A= Al
TAIE AASHL UtH(artificialintelligenceact.eu, 2025).

EU+= G7 Al Z2A|A, OECD Al A& =4, Global Partnership on Al
F8 IAZ|IFOIA Al AL =95 FEshe o, /ded=S e
St Al AW A gF XY Z20WS B3 EU Al ActE 224 #5028 &

Al7le S FA81L ot =4 BE8F SHoA= CEN, CENELEC, ETSI
S 79 EE3}F 7|9-=0] ISO/IEC 42001 & =A] 22| X345 4 =
2 A28 gEof A= ofstal ot o2’ gARRA M2 B9 EUs
Al AL FopollA 1 FHREA 9] 2 33L5] st stal o

ol

r*kru

vl g7 9 AAR
EU Al Act= AlA #x9] 224 432 Al A AA
o] Sl= ATE AT ok 9 oo WE As A
HBS A=A FHsIL, tE2 AHUA AAS
e Y 79 oFstgich. GPAL ATt 2ol §7 24538 A8 25
At §% &5 HAUESS ML A 5T vteiy, B gaE &
AT A =95 Aokl Qlths HolA 1l JEREA s &

+

T8 A= Bl A BHoR Qg 2o 25 v, Al 84 A

oA =, F= ofy] EA|, 20259 129 71E SA P90 oigt " 247t
A5 JY I, jh= 2 A G gEY ojEE, dAE FYHA T
bo & A== A TE 4 Fol ALKH R A= Qirk. B3] A A
AR Y Qlmet 155 WHSHA B3I W2 HES HA At o9l
At I3y AAE Fuket Fulsks Walo] 2 12F APE HAET
Shtol] tist AR 3 Ul 7R AEjEnh AR, 48 s get A4
BEE GEoks A A A Al 7189 19 5 A8 Al FET
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A44d T =

1. Al MHYEA A= 2 F2 S0

T2 Al HlRE 5 %‘# Hopol|l A AlA HiL 0] BAEE HAstal e
o St=fJojet AxEQo] Aute] 4R 7edS ZdE 7I9S 7HAL Atk A
StEgo]-AnE o] 7k AUA] & FEdt 25 7ML Ut ABEA

Edlo]oj2+= st=glo] 2ok AMIAAKAL ¥H=A], 2HHte]A Al), SKsto]
(HBM & Al H®e]), Al 2 Eof dlo|H(Sto]HE=2HX), LG(LG A,
Elo]A(&2}), KT(E), SKT(fe]st d4) 5o 3o 0155-’« =l Al 71&
A Q] A o7 A Al QlmEle} Bd AR StHof Q3% TS $35)
I ek ERE FEE (A2 SRR, R QAL YAl 2 Al BEEA]
(NPU) ABFEAE0] 937]1aS v e g2 S5 APoA £ Uehid, o
714 SAHY Al M2 71ed 95 Bojdx St

Ty = AL AEAE d71]do] 71 A, QI EE, AREY B4 5 A
A AvkS FEols FRE HE V)& T ditE Z2AE X {7
SHAIRE ti71Y o2=7t w1 ABEY F4Y S50l Ao ofsiri= 3
A7t EAF v1E Al BHeA| £oFg 45 & gH A AREYE] Al 7%
o S A4S Aoleta oy, 22 A=) 9H7]E AXE sask
A&7 st YA e AE F5ohs AL oMo 8% T HARE AH
At

=

[ > 2x

o @ 1T %
l>

7} SEo]
a2 Al At "4l I E wEe(HBM) AlolA F=2Ql 444
oz 71 F2Y Al Zzte] F45 IS $Potal Ut} FREHERIEL]
Ao w=d 2025 287] HBM S 7)1&
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AR A AlA HBM A A5&9] oF 80%E AAISH A0 & YebdrhA&
QtoJo], 2025. 10. 8). HBM2 20139 SKslolHYA7} |z 7sly gh=fo] 5
Lokl Sl 71EE Al 7HG719] At e Feoks YA REolth 22 Y
B]3.9] Al Hlo|eldlE FxF o} rEd 11 A= F24d0] & AAL gl
¥, HBM3EE |ol, 6Altl HBM4olA= SKstolHAe} AR el AgATHl =
o] t& Fsid Zor HFHI UrHA=etolo], 2025. 10. 8).

SHE WA 7H57] FzollA= diHTiol GPUO| At oR ojEstal 9o,
e, FEQALAL YA, oo]AHE F WA AFREYE0| 145 NPU
£ st 71e A 7Rk st i olE 719 dlolEAlEE Al 7K
718 oflgl 2rjuolA Al9} A Al AFE At A8 NS 75t

=29 Al ¥4 357 Wl Mze 44 S5 3490

H3-11) = FQ Al H=X| AEEY

719714
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«Algz D & |« WARBOY: 1At] H]HES]
dold | g | AT NPU (%F48)
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50009 ¥
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* 20244 " « DX-M1: A87Pd/E28,
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7|47} N _ _
A9 | meger | RN a2 99 | 2e4m sesde
- ARIES: 2IFm]A AR,
4 v oms| 3FE %ﬁ 20259 3kt
TUIE jﬂiﬁ% 3009 € ?82?300%% WE| ey 2 g A
° =2 54 T8 L REGULUS: 2ol Al
4, PoC A3 %
224 NEX « 4 99 SoC AA, A
degae |SUEER o g e | B4R A HERD A
A 714 A
fus Ql_‘ o_]q O_] 7% Ll _1_ i
(ASICLAND) gl 3,(30];)1 9409} ¥ 7] TG = TRt 1P %A
&7A - o g9

A7 UF97] Alo]E, THEELEC(2025. 3. 4), Byline Network(2025. 6. 4.), "{¥Z3A|
(2025. 6. 6.), the bell(2025. 9. 17.), oFAle}4A(2025. 9. 4.), Platum(2025. 11.
6.), ollo]ZE Al|E

. Al 29

T QT &2 HHo] 232 A5 SHoA HHAY HE 5 e =0l =F
otal m2lold o] E4 #HATE S7hE ] wWet s 8 1T 7952 ©l
2eh @F A4 HATE AEotal THAA AAHS f2Hold Xde
+ AREIZE solual gled uitle S Holal ik $=9] 8 Al REE
< duEd oay g

1) HlolH

Yool Al 2L HyperCLOVA X& $402 &2 HE|RY, 7z »dz
ST Qltt. HyperCLOVA X& §Hoiet =] HolglE 7|Hto 2 SisE =
At AojmF= Yol Al AH|A9] 7|5k B S of, o]& v o R B3t
St Holg dAH o= BAstal, HAES] oA §
A= 22 E35} 249 HyperCLOVA X Think, B]AE-o]u]x]- 20 Q & T}k
g melE HlolEE SAlol olsista Aok HElRYE Hd HyperCLOVA
X Omni, 283 W=t YA g4k o 370 4% = AFQI Hyper-
CLOVA X SEED -5©°| o|=gt go] Algolet.
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[O2! 3-4] HyperCLOVA 22! 21012

- HyperCLOVAX

HyperCLOVA X OMNI
3 E1E Any to Any SLI Al 2H

HyperCLOVA X SEED

498 92 OEAA ADY

LOVA X THINK
fH e A

b= https://clova.ai/hyperclova

oleit mY AL Y 7|z BEE R 28 U ofoldE Jg 4%
L ST AR YR O AL ERE TG AU oY
o0 22 ba £ 33 68 AU 2E S5 2UE o

ojFE 71‘1 A 3 03—‘?01] L AA . o] 2 oF 1409 ufu|E
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[72) 3-5] HyperCLOVA X SEED Think-14B AS HIAE Zu}
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Abstract

Kyoungsun LEE, Sungok KIM, Kyungeun LEE, Jangmin Oh,

Hyesun Yoon

B Title

Research on Enhancing Al Technological Sovereignty and National

Competitiveness

B Purpose of Research

Artificial Intelligence(Al) has emerged as a strategic asset that
extends beyond supporting industrial innovation to exert a significant
influence on national economic growth, industrial competitiveness,
security, and society as a whole. This study aims to analyze the global
Al technological and market environment, as well as policy trends in
major countries, and to propose policy directions for Korea to secure
Al technological sovereignty and utilize Al as a core driver of national

competitiveness.

B Main Outcomes of Research and Policy Implications

This study analyzes global trends in Al technology and markets and
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conducts a comparative assessment of Al ecosystems across major
countries. It further evaluates Korea's Al technological self-reliance—
including external dependency and supply chain risks—along with the
current competitiveness and future potential of the domestic Al
industry, as well as the coherence of existing Al policies. Based on
these analyses, the study proposes policy directions and
implementation strategies to strengthen Al technological sovereignty
and enhance national competitiveness.

The main findings are as follows. Major economies such as China
and the EU are pursuing Al technological sovereignty in their own
ways by strengthening and expanding connectivity across resources
from a full-stack perspective and by securing control over the entire
Al supply chain. As evidenced by these cases, achieving technological
independence across all layers of the Al stack is not the only path to
Al sovereignty. Moreover, given that the current Al ecosystem—largely
dominated by the United States—has evolved through the organic
integration and co-evolution of interconnected technology stacks,
full-stack technological self-reliance is not a feasible short-term
objective. Al experts also emphasize that governments should focus
resources on core technology stacks where competitive advantages can
realistically be achieved. In this regard, the goal of Al sovereignty
should not be an idealized fully self-sufficient ecosystem, but rather
‘minimum dependency with maximum competitiveness,” ensuring
autonomy in critical technological domains without excessive
vulnerability to external pressures.

Policy priorities across different technology stacks can be derived by
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restructuring the assessment of Al technological self-reliance around
two key dimensions: supply chain risk and future competitiveness.
First, areas with high supply chain risk but low future competitiveness
—such as semiconductors/accelerators and system software—require
government-led, long-term efforts to mitigate risks from a
technological sovereignty perspective. Second, areas with both high
supply chain risk and high future competitiveness—such as Al models
and cloud—require concentrated government investment to secure both
technological sovereignty and industrial competitiveness. Third, areas
with relatively low supply chain risk but high future competitiveness—
such as application software, networks, and data infrastructure/
solutions—should be driven primarily by the private sector, with
government support to enhance industrial competitiveness. Finally,
areas with both low supply chain risk and low future competitiveness—
such as development platforms and frameworks—should be assigned
the lowest policy priority. However, given the rapidly evolving nature
of the global Al ecosystem, continuous monitoring remains necessary
even for these areas. In summary, in the short term, strengthening
competitiveness in the data and Al model training ecosystem—
including Al models and cloud—is essential. In the mid-to-long term,
reducing supply chain risks and enabling the expansion of Korea's Al
ecosystem based on domestic technologies will require sustained
investment in semiconductors/accelerators and system software, as well
as ecosystem design that facilitates integration and expansion across

technology stacks.






W 2023 7|=2¢7
712AT 23-01

71 EATF 23-02
71EATF 23-03
7|EAT 23-04
71EATF 23-05
71 EATF 23-06
71BAT 23-07

71 EAT 23-08

712ATF 23-09
Z1EAT 23-10
71EATF 23-11

W 2024 7|27
7|EAT 24-01
71 EATF 24-02

71247 24-03
7]
7]
7

1

BEA 24-04
2L 24-05
EAS 24-06

ARFARAATY 7| EAT qhy

golg FA 243 A%t T qEEEH A AdIg A+
(&4, 22

3o F2= At AFdA olsSAAY A &3 E4(dH3)
A AHEIE S0 2 B3 SAAR B et AHAs, Aed,
olFsl, x2HlZ, AEF)

HEtH A Al 7|28 Hoo] #3 A9 d4d =oE FHeE
(@274, A, Ad=, 49, olsd)

oA Esh AejA #elel] tiget S92d dAE3(CBDO) =9
A AHE=)

ICT &Hito] e =sAld ASAHFA2, o2, MY, 1@<

AA, A1)

JEY AYeA 273 wolo] wE HEYS dxet v BEo] wet
AHEFE, At oVt HHR)

oo} o]g AR HE F3} Bl (AIAF)

YE&oH ol 2ok AeTtAl A=t et A1)

olgEAl HEYA =zt 4 AHAY dg FF AF(AE,

U, SEY, PN, GAS, FAZ, woleh

ok dxo] 24T ANE A% A Ft A
HE ¥d olirg FH=EEH)

S
o)
o,
o
Y
(e
19
2
=)
)
rr
of
oo
oY)
i)
N
1o
fo
ol
2
1o



712 24-07

71 EAT 24-08

7124 24-09

ZI1EAT 24-10

W 2025 7|2¢7

71EATF 25-01

71EATF 25-02

7|24 25-03

71 EAT 25-04

71 & 25-05
71T 25-06

71247+ 25-07

Z12AF 25-11

Z|EATE 25-12

71EATL 25-13 FH

7|12 25-14

AEE
a3 3 AToE 48 1%@-1 A W
AL WEEA) gHe] B3bd AT et AT(IRE, AW, 992

UA" Astel] BE BUY Aus GeA AT
G ABA, 83, oI5, TAD)

3% REEAE 2 P Yt
2

S} Aol B AT

#e oS A3, FFAD)

229 o] ERE P he2 et Fuf wrio] AEl A4
24 9 et Ao ATCFEA, BEA)

duEwa 5 FA7FYY] §
&z, g9 gAY, 8. olad)

88 ALY A EA (RIS

tA e o] mE Anfuie skl A BkCdAlA, o]43])
UTA G AEAILE 7|9 =A19] f2]4 AR A

(0184, B33A, AwA)

g 71& &8o] 71 Al e IF AT A AA
AHEEA)
A QTR S AH|A e As)Qolo] T3t e L
(F43], dA, Ao

4 AuolA HEQT FE2A = 9o Higt AF(HAA)
Al 71&3d% 7848 AL gt A+



l OLEHL 25-15

712&A7+ 25-17
7127+ 25-18

AAH EA7IE0] F /\Vc} 78‘13? El LﬂE JEL EXPoﬂ Rl I
A3, 4735)






E [=]
.{I@%;’
—

=]
o

A E

Q)

12¢

7|2 25-14
Al 71exd3 S84

2025

ARG ATY A9

gl

* Purdue Univ. 73 9%} HFAL

o]

X X A V| @

=
10!
=

oMl

=

=
110
e

ofl

CHITHZ )

TEL: 043-531-4114 FAX: 043-535-4695~6

ISBN 979-11-7000-437-0 93320




