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(28 1] A&EHA 2EAL2 Yala} A 4%

1980ACH (E15) 200081 HE (%) | 20104 HF (aksh | 202048 M (B 20254 & (213

SW R A|ARIswo| pEeA A|ARISW E3Esw L UEYH EAE Al=SW + |0 E{
otmHK| BHE Fintech Open Source
= s =]
(H4Cl 0| &, 20086), (2017, = 5),
_ gea Ay olc 20| Academy Software
GNU Z2HE (SB[, 1997) (BHF 2008) (2018, O|C|0Y), ol Ef (2401,
X11 - 9= 3y, M“SSL (DB, 1995) omaw LF Networking (2018, O|AEZHA
za Gdb - CIH{A, YormA v . (@atex, 2010) S4/56) B,
IS Gee - Hm e, ME (2 MH, 1995) AUE; - m;t;'e Grade LF Energy (2018, Ol 2| HiH (F-2l),
Bash — SW KO =7, Tmmaf ' Linux ), HEO| 5 (O] L),
S) (22fS X, 1998) FHHEIZ 7} 2012) OS—C_Il_mate N OpenAl (gpt-0ss)
' e (2020, 7|= 2tah),
(0I5X|i 2_(')_15) Green Software (2021,
serte ety sw)
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Output price per million tokens for select models
Source: Artificial Analysis, 2025 | Chart: 2025 Al Index report
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&L AYAE HA SW e - A4 gAlE AxEsslen
Salst A galel F4lol Hal o 1980 BEHAd 271 2
SW 28 g 5 9 BAEE A% MEA T4 AR Edst
oM =3 SW 7Idel g < = =SAA, DB, 9 2ok 7]<3

1' st

O

5
of 1990t ol

HES Al F

gz oz gsa A, MySQL 28 eI 4~ DB, olutA] ¢ A 71&E0] o
M, o]&2 AESWe tijte g FEutom QIEUl 4k At A 7|HstTh
AAZ HAHA MW AZH4509 2] FRoA Ea9 SEA AW HlFe &
T 70% o]olm, DB Hofe] 9ZADB HIFL ¢F 50%0U AHEE SW AH ol A]
FFE S gHst Uk
2000t ol 3 olutx] 3HE(2006). FEE0]=(2008), LE2~E(2010), HIMEZS-
(2015) 59 SEA: EYE V|EEL 7€ LEZAL2 /I EYAA, DB, ¥ AH 7]
EEo| 4% §FHEA FRE =YL 43E FEIIGT 53] ERolEE B
S = 7HASAL, olutA| Sk,
=& A7F Hdloly 3, 98 S, A3AS 3 o

= FA7} HRA ARE SRE A SWARS) FAF 71 ZA)7} H3ink
4

QEp F)eo] MG A7 N EE G} 5o SW AL F2F s By
3 e B

= Z gt =¥o] Hy Utk dEZHoER & EoFY
FINOS(FINtech Open Source) A&, w|to] #-oFe] Academy Software Ak, &4l &Fof
o] LF Networking #i&F, O-RAN 04\1}0101* oAl Eoko] LF oA A, zAFat

Hoko] AGL(Automotive Grade Linux)9} o}Z=Z(Apollo) ZZAE Fo] Stk ol&
T A ZIGES [T 71980 LE4ax MY dUS 59 4] 258 ERE &

Wt A 2o P24 Stk

1) Gitnux, Report 2025 - Server Statistics, 2025.04.29.
2) DB Engines, Popularity of open source DBMS versus commercial DBMS, 2025.11.20.
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2020t o] EojM = 71E LEZA 2 7]HE HlHlolH, TE, AFAT 7o A
T T R S
ZAER A Ee} F7Fo|20A Al ok eEA2INE o] wEA FrletH
7% 2 @ S 71&s A7) Yk 2025 A H R = 36005HE 2] )
WA} 27hee] A AR 4 19 gano R A 1T 20048 A3

BE 43209H49] HYAXEC]H, +23% S7b, °oF 10949 ARlZE WA <
+25.1% S7b), 6.39718 Z2AHAER FI1etd e, I FAlde 43090 o)de Al
iZﬂEg(vﬂm—J_xmﬂk LM F2 94, olama-2Z2 =d A 2 Ay =
transfomers-29 %, ragflow - RAG(Retrieval-Augmented Generation) 1z)o] 1o
H, 4 XE F5 1764“}711 oo E WEA FTFATN.

(2% 4] 288 Al Z2AE o} #e RAES] Y+ 2B 429] Z7H2011-2024)

Numbaer of GitHub Al projects, 2011-24 Number of GitHub stars in Al projects, 2011-24
. (i, B o P e et thgl: wot L Sty o e w4 i i chel. whot
45 432 18 17.64
i) of i /
/ /
7 /
p 5" /
L i, g
= =
8 ——,—_"_—i__,‘ e 0 - il
o e e e e e I e
(a) 28] me] Al ZeAE (b) A&ne] Al ZRAE F5 At} 5

Z2]) GitHub Octoverse 2025.

ZPEA Ao 2% v WA B
0169 B9PE Al 2EEQoR QBN AptEs

o, HlolEAl B, A MY

oqr 0471

o & 7= s 8
A - Eﬂ'/\]'ﬁf ZYZolth 20251 Al = 5005H o] oz oF 224ntsjo] FN
2l 565709 F/ dloly Als Ziwtez Al 2 s o] 7P gibe] o] F
o1R 2 AT,

olFA QEALX AEHAIY Al 7] Al FLHE SEAR Fa 74]7]§—t— QIELA
Al =9 =9} 379 o] A(transformer)2] 570 dl

3) GitHub, Octoverse 2025, 2025.10.28.
4) ~AERiZE tfjst Artifical Intellience Index 2025, 2025.
5) HuggingFace, https://huggingface.co/, 2025.11.21. ¥=.
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Al7IH Al 71 413 gitke] Bt 510“3} )é ]i EL2 Al ZY AT TEE
Al 7S 913 253t 7Y S4(RHE PIE, |4 Al GPUTPU 914t 54 7
B Sy SAEAY A4k 9 WEs), GPUTPU Se2H # 5)< APl
FH = AlFste] Al /i ol gh3tsty Al ghte] dsdo] HYoh

theano(ZOlOLﬂ)% Az 0T Yy xydYae Wy 34 7= Ho4s
FIAH o, "HAS2H2015 )9}t Ho] EX|(2016W)= ttE St 7] st -
ZF3E EoH Al 71 A4t d4s ST AAE H2 87H Oﬂ—? Ao A
g vloly #4 23, dMEZFS} go|BEXE AHgdhe == < o 80% F=

o= Al 7]& g4l F3to] HAL IS, E3h EpochAl ELAM] /]o]-fq Al sH5e
< 7o 2 2010 ojde Hed ol AIt2ai/2078€ S7b), 20109 o] %= HHd
Al Cel/e7HE 57D, 2015%3/2016\3 78] oot Alth(Held Altjic 2~-38 S7hE
BNgla 9, 2010898 Hxe oA~ Yy =y o9 7149l theanoy} Z

e Aol 2015934 20163 2442 'ME=--9F so]EA7F F70E AlFolth

[27 5] Al &b gl SAlS 383k e Ea Al 2992 7]« W3

2010 2013 2014 2015 2016 2017 2018 2019 2020
theano -
(Nov 2010) e (May 2018)
4 torch Tgrch V10
O (o:e om / (Dec 2018) /
Uu;\ ZOIS} +* (Dec 2019)
; o
Caffe i
$ (Dec 2013) PIE:. o (Mar 2018)
g 9 :%-' . . AVZD'IS Apr 2019
R < T (an 2016) Sep 2080 vy
an - o aduste propect
€ ONNX
m Keras (Nov 2019)
(M4r 2015) @xnet
(May 2016, 0.7.0) ’
¥ TensorFlow
(Now 2015{“ 201‘} (Sep 2019)
o ad
Z2) 1T 24, [ WA #1] @942 Al /)Y =57 o AZFe=9 whyks ), 28 54

s7H ol A= wAleY 2d i v E2E Y3k gho] B E(transformers $)E 2Z

6) Ryan O’Connor, PyTorch vs Tensorflow in 2023, Speech&Text, 2021.12.14.
7) EpochAl, Compute trends across three eras of machine learning, 2022.05.02.
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A2 e FPE MHIAE AFStL Uk transformerse A HoA aE
QFEL ZRAE(XEL & 4D o) HE A H 0|20 F4Y] A 24w Al #
of B} ZZAEMRAMEZY, Fo|EX F) Kt} 2E} F7} wl§- w2A 7181,
olgA s|AFol2olA AFHE Al A 7 (transformers, MM EZ-H/ o] EA] A
A, dElgel J 7kE 75 S)0E Al A woge] oS FEUA A o]
A EEE 2 Tt okl TR-AR 21 W) olstelA  24d WRbl o] o=
BV, FHToll= 22477 o) o] mHEo] g Stk

(29 6] Al 4 2 AlS 203 0 Z A~ Al 2993 7|4 W3}

Al MODELS AVAILABLE FROM HUGGING FACE

1,200,000
1,069,431

1,000,000
758,795
800,000

627,452
600,000

400,000

200,000

12,733 19,016

Z2]) Security Boulevard, Hugging Face Has Become a Malware Magnet, 2024.10.23.

ole} o] QEA AEj AL Al Folr} MEA A3 Aol Al 4bgo] WEA
At QEALZ Z|6E Al 7]EE0] FE] wiolth 22 Al A TEE =
3 g X2 7]g¢l Precedence Research: 202518 2% Al 4 #RE 9 75769
g2 qdsta o A\ 19.2%% AAste 2034do= 3% 6,804Y ZEfo o]
5 Z02 oiFeta JH0. o= IMFY 2025 =24 A AFE A5A 3.2%0
oy 64 2 TAE 22 AA A4S Al Aol FEFE & F itk

l

8) Security Boulevard, Hugging Face Has Become a Malware Magnet, 2024.10.23.
https://star-history.com, 2025.11.25.

9) Star History, https://star-history.com, 2025.11.25. 92

10) Precedence Research, Artificial Intelligence(Al) Market Size, Share and Trends 2025 to 2034.
2025.09.29.

11) st=22dd3s], IMF, 38 MAEAE 3.2%=2 0.2%P 1.."FLodsto)g mAgsF|”, 2025.10.15.

-8 -



oJFA AA AANA Al 7% B Agle] Gaol
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N

EI_,

=2
ﬁ
W)
1:1
]?g
A il
u rlo
&=

[237 7] 7FEU S BAFAL sto]H Al S

Plateau will be reached

B A 36 _) less than 2 years
Prompt Engineering Al-Augmented
Al TRISM Software Engineering P—

Vector Databases
@ 51010 years

- : Foundation Models

| Open-Source LLMs_ Synthetic Data A mone than 10 years
Multimodal Generative Al ; Generative Al

Transfer Learning r Worload Accelerstors 0 obsolete before plateau

Artificial General Intelligence. r :’bdel:‘)p"‘ Mod " 1
Generative Al-Enabled i — Large Language Models |
Applications
GraphRAG
Autonomous Agents
Self-Supervised Learning
Embedding Models
Model Hubs
Domain-Specific GenAl Models
Al Supercomputing
Al ulation
Reinforcement Leaming
From Human Feedback
GenAl Application
Orchestration
Frameworks
Disinformation Security

'- GenAlEnabled
Virtual Assistants

Expectations

Edge GenAl

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger E i Disillusi t Enlightenment Productivity

P

As of July 2024

Time
Zx]) 7FEY, MA3AL sto]HAro]2 2024. 2024.07.

AAZ g2 719E0] 7ol INE LEZAA VeSS AT S8 s deg s
A7) &) w¥ata Yo S AFEI PEA AT Bl “The Economic and
Workforce Impacts of Open Source Al” o ¢J&H, Al 7] A3 229 7149

1%% 2812810 glow, TA] 11% 7]yrto]

89%7F Al Q1Zztel| L Eax ISP
= 8k A T SRET. I el A=, Z}ﬂ S)elA HUH e
FER FAVIHEC] LEALXE BT AFHOR %%‘8}1 ANCH, FAAL I}
10-249 = AtelRl T4 719=0] 2509 o)l T 7IdH wH old]l vl Bt

ng-go] Hlgo] kTHI,

[ 81 AL L 7Y & a2 A49E

12) g WuAoA &8st Tojo] QEAAAL Jfdog Al AJAEID: o]} AAE 714 QA(SW, Hlo]H,
23 welole, =79t 24 5) oujgt
13) Linux Foundtaion & Meta, The Economic and Workforece Impact of Open Source Al, 2025.05.
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Averages

24% 23%
20%
17% 18%
11%
‘ Slight & moderate adoption: 35%

Overall adoption: 41%
High & very high adoption: 47%
1% to 25% 25% to 50% 50% to 75% More than 75%

m Total = Slight or moderate GenAl adoption = High or very high GenAl adoption

Z2]) #@=2 A, The Economic and Workforce Impacts of Open Source AI, 2025.05.

o1ZA Al L ol ST SELAS BEHE olf MG B, e A
8, 48 52 B 1Y AT AAes ol A2 53 /1Y TeN S0
Vg F9% 29102 BANAG AAZ $EAY 87k QELZAI} Bl2e] F
g Aoz usianh TR, 9%sl U] A4 Al T e Wgoz
AZE, 61% SHASS A Al 0ok WA 1ol AL Holvl, 5%l SRAE

89 Bl 8 20 AT SHS AT PP S AT QT2
o g, e AAA Y, A ERHEBY) WEoE BHL:

[23 9] @ Z2~Al0] A4
To what extent do you agree with the following statements? (one response per row)

Open source Al is critical
for a positive Al future

Open source Al will
have an averall lower
cost than proprietary Al

The benefits of open source
Al autweigh the potential risks

Open source Al will becomne
the industry standard

Open source Al will have less
risk than proprietary Al

Open source Al will have more
capabilities than proprietary Al

Open source Al will provide
better performance
than proprietary Al

= Strongly agree = Agree = Neutral m Disagree m Strongly disagree = Don't know or not sure

Z32]) @=2 A, The Economic and Workforce Impacts of Open Source AI, 2025.05.

QLIELAAA Al Hofo] o= md)y gy Al Rd(W8Al 2d)3} HlE HluEs

Mo

14) 1 BRAN HESHE Wolo] OEAXAI HEL JINOR A Al G0 ©F RIS el A
Ay
= a
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(29 10] &-8Al AH|2=9} @ F BHlo] H|g vl
gutput price per million tokens for select models
uuuuu Artificial Analysis, 2025 | Chart: 2025 Al Index report
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i A\
6 15.00
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S8 A7] wZolth g2 ATy & Bl “The State of Sovereign Al” Oﬂ
o5, MAHCE =7} tE B AAY A3E Sk avd Al B ¥its
H]-go] 79%01H, AWM AlS] t)A-S Z7Hnational level, 66%)7F 714 =4 -nﬂa’ii
H, olojA 7|9 Ze 4 wh9l(operational/companay level, 47%), =7} &
(supranational level, 45%)% SEEFAH. o3 7 AF= Al 7|&o] g} FolH,
A 2 =7 ARG A3ty W E ATy,

AAZ LY AVF 287 offroll Ui AEAIA 7 B S HolE £ %
A 2 ARE BEE 9% dlolE Ao|(72%)7F 7 Erow, oojM =71zt BAo
2 A d=AHAD 194 S AR =7 HH69%)3 AVF =7F At 3AE

QAR QIF AAd AAGU% w02 S| Bt AdHoz TRAW &
MY Al AL 0)2H36%), FAE%), OFAO-EIERT woE SHHo,

15) Linux Foundtaion, The State of Soveriegn Al, 2025.08.

- 11 -



|2 3l 82%2] FANA AA|ALd Al £FAE sty Yoty LEE QT

(7" 11] &Y AlY] F84

RESPONDENTS RECOGNIZE SOVEREIGN Al AS
RELEVANT AT BOTH NATIONAL (66%) AND
ORGANIZATIONAL (47%) LEVELS

79% OF THE RESPONDENTS CONSIDER SOVEREIGN At which level(s) do you believe Sovereign Al

i ?
Al VALUABLE AND STRATEGICALLY RELEVANT is st releyane? (zelect ait e Spoly)
National Level B66%

Valuable

S
= Partially
. Supranational level a5%

No, but it may

7% become important

. Regional/state level 23%

No

Community level 18%
City'municipal Level 16%
(@) 2MPALY] 84 (b) A=W ALY %

%) g5~ A, The State of Soverign AL, 2025.08.

AA LEALZAL A AL P1=(90%), TH@6%l Hlsl ofAlo-Bi % g2 (72%)°]
Glod, 24 FE WAL S 7 189 ol tAIHO2ON Eskes
50~1(71%), 1~498(62%) =22 Sobxich g1, AWd Al 5 Wglog oF
22 PEo] Pasithe $Ho| MRl 1 olfE V&9 Al hxFE, 9
olE, Hlo|E7} F/MEH oA B o|E[FE HIA®4%), 2= HAL - F8(19%),
S P FHATER, 54 719 BE4 969%). I K9 7Fs69%°] 7Fsh]
BEIST) 53] BAE 7 AS ZAUSS QELL Yool FAITL ALY
e, 7 olfe AR, A ) ¥ =
59 5) S} g qEes Bu,

AN Al RS 98 2EE 04 ¥ gHoEE s AN YE 2R ¥

o ke Wlolx 2 shewlold mu(9%)3) HlolE] A D HolEAGI%e olo]
S g ZYE KGN, HWe 4 Q1Tekasn) #ME SHEon, SRS
gojghn A 22 WYe) Yo QLA TRAE P ET 7]0E59%), Al A
28] )% EE ARUS%), AAYE AL 97 D A FHWH, TF H7h WA
29 AT RN £AE SHEA,

HAZ SELAA AEANA FAAHOE AA G Fu 8 F2E T Frj
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fEd AHEHEE 22 7|95 0Zhx RS0 9o, old g3slr] Y3t w=
97 gAQ] ATOM(Amenca Truely Open Mode) ZZAEL07} Qity HEZHOZ
a2 AHAE 72, vlolazazE, JdQ0173E Hedl 94, vEret e = 7
HE0o] FESIHNL HAZENTD), Fo|EX(MEP 22 tF Al ZE A 7&
S5 Pl 7IgE0] 3UNSHAA L EAZAL AEAZE A% St

25 14 HA A7 Rl Rdle gURstAA = Al 71€9] $4 % CHARS R
SIAA S EAZA A AN F= 71?512«1 FFeo] maA st ok 53
HAE RIS 2ZA2E FI)EUA F48 (YR 17<lU}ﬂo1]At olRTh F&
Aees B P i% 1] 85607t %}Eﬁ, ok 8099, MEF 71€ME 7=, A4
SH LR AAAZ R FHIUY. HZole dejulnl Fdo] w=A Sty

™, 251 104 7]& 1A l o]29] FA TeRT 4(¢F 3947 3o 195 7|23
A 297 FA TeEE £ 190|909 weke] guie 353 $)E st

O A 259 8¥el FHY SEA: TY| £ 4REE (37 H 0|27} v
o] 9Ex wdo) A GEEE 48 FYen 39 9o wilo] HAY
oA 7P Bl B4EE Tk Hik olgA FIe] eEas Heke vF FAle
SEL2N AEAY FEL dos Fhe] WAANL Al FFHE L Fishe R
gk o] Ha itk

[Z8 12] AAA 2&42 Y 74 g2 5 6 AH )2 719

Models Worldwide Catching the Llama
oM 300M
The Flip
100M
dig ,-:._\.- _~ Jul'24  Oct'24  Jan'25  Apr'25 Jul'25 Oet'25
s i . — Llama — Owen — Mistral — DeapSee
@ F8F 9Fa 2dY F3 GeRE HEHAH0|2) b 6 2Ers £EY 1A OERE omﬂlol*)

=) ATOM Z=2AE 2025.08.

olget = Al 44 Uz vToMe TS FAHLE LELZA A &

16) ATOM Project, https://www.atomproject.ai/, 2025.12.12. 93
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W oEas mde) 22 FEA HuE 98 U FA FAS AU 243

2
2 93] ATOM Z2AE7L * 259 79 ZHalich ATOM Z2AEE v )xs
2 e A Mo BHE FE2 AR 22AER 0T 2za @
9 7 ofglo] B2 F3 0T mele] nFY n% 2 6N JPHL T
o

A= W dRelAE rlme QEA. BY BAjE Q)
A ZEo] Hel B, W53 JHA-A/E s/ 5ot 5
Hst7] S8l v ool HAEW GPUHINNE R3S Bol oZsax md
Agste] e AT AMEAS B9stn thekst F2(100B ~ 600B o]4he 9.3

‘l__ Y
2E%0] A1 4502 AT AS TEE I Yok
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A2d LELZAI WY BE

g2 At RaAQl “The Economic and Workforce Impacts of Open Source Al”
= LEALZAIY PSS HIAE FEsHL ok A WAl B AdeR Al A~
g3} oo} AAE & 2AGW, HolH, Bd deiuE, =78 £4 SE= EE3}
Itk T HAle Yo AdeE A Al ¥99 2FE BHRkS ofu|ste ol
o AAlE REAZAIY APES o] 2714 AdEo] S8E o] AREEHIL Sl
A WA QT AAl A W= ol T8F o] TP 2 ,E} o] ol A
Ta2AE 98] MAAIE A7 LIMTES onehA] & LM 528 9w,

= o

Al RUE, olux] 2, We DB, Al $8 A% 3 5% 874, AAYR 2 Ay
B, % BAE, YA 4% volE S go] Al o] BaF RE /%3 @
A5S TBATY. o

43
HAS ZlWto g 3 WA eZA2Al AYS AYPE o] HE
OSI(Open Source Initiative)9] 2E4~2~Al A2J(Open Source Al Definition) v1.0e]%}. 71
g, 7 " FoY] A oF BdS VMo R NdE BH3 & tiE AHEE
= g52 Ady 29 A =899 =2 Model Open Framework)7F Aok

L:

(22 13] SZA2A1 A28 AEA L] o

Open-source Al mapping
o

Generative Al - LLM developers

Al #2|(ZHEE)
Al Observability & monitoring
L Triny 4 Giskard gruera probabl

D N v X
LLM hosting & deployement

[ 1™ stabilityai  LightOn

S Muggingface [ mosolc™ @

) weggingface  togetheral [Feplicate

Sh enyscale [ baseten () OctoAl whviaes & Arthur @ fiddler A arize

Go g|e o9 Meta = cerebrium & Stochastic alevoemya G Cleanlsb  NannyML

mlﬂ

C U i
nd Al HOJE £t2[(DBMS) Al SE & A Bz
Generative Al - Vector databases Al application aeveiopment & integration s, oy Arrikto
Image model T
developers drant iga Weees . - [Bentottl | &) ugging Face
‘ m S Olengehain  pEne L] semec ]
stability.ai 4y supabase @ chrosa - 7 Kern ‘.-,o:
% Segmind M mindsdd [ oity. @eane BR L LS @zenmL

deziiz @ Milvus o L
H2Y(BE B0 2™ 5) = st HIO|H dd e Y =93 —

Frivacy, governenance & r'iat'lorms 1o train Synthetic training data Bonus : Most popuiar Al Trameworks
risk management open source vision _ ) - m 3
O credo sl 0% yolistic Al Al algorithms 4+ neurolabs gretel OPyTorch @ lawn iahind
: . 2 " - e
& Arthur svlakera -ale viso.qi  dalocebo  HOWSD S0y Tensarfiow  +. Whisper
= % @y e
WE'E_” (55 nabust mrruusence @ soscrIeN » Sarus Sporkan c.fl‘

>
oX

&%) Medium, Open-Source Al - Challenges, Opportunities & Ecosystem. 2024.03.
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O

71& 2Z A2 A9(Open Source Definition)1N7} goll= Baa o]ZA A

A3k HlolE, skFo| Azl B Fo] F7HH7] "Eolth o= SWet Al¢

Fzo] Aol wRo] WA Bk SWe HHACD Ag] AL A
=AU, A4 )T FHT BTAEHIY mUE U9 dojHE wEroz
S WAE Aoz hed) e AlE Ago] TRE BAF MHE duelze
A dolEE s B4 9 SEY F43 0E 3359 ol AFNAR
= 7233 =8 725 77| Weolth
(19 14] SWeF Al =] F+% *}9]
=] o
OG-0 GF
@
(@ SW =g 7x9 o (&¢183) (b Al =] 729 ARJIFAFT +3)
Z2]) UIUX Information Z2]) crone_hi.log

oj9} o] Al= IBAAE™ = 7Nk =g Fx= st SWek 2 oy, =
A Tz} folE)7 HasA|R 7]

[¢}

I AR FEt] QEAAS WA FHA P AT Aokl e
22 R glom, o] t3] YRoME LEA2S} FREE 2EY4(Open
washing)o|gk= H]3Ho] STt

b, o3 EAE 2] Y&l LTA2AI] FALAS INERAE HET
FgoaH QEAXAIY ALA, FHA, ADY, AR, d84 /Aol 7HEstEE 3t
7] 918 S ZAAIY €A Ade] e, olEdt Ve Ads FAskE
F AR OSI9 L EZ4A2Al A9 gms Awe 2d /A A9 =7 A

OSIe] @ EAZAL A9 v10E& oF 2d7te] =9& AA Al A28 EAS 1183 Al
2L SEL2A MEE 249 10€] #ESIYTE o] AHeole  OECD(Organisation

17) Open Souce Initative, Open Source Definition, https://opensource.org/osd, 2025.12.24. ¥&.
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for Economic Co-operation and Development)e] Al ¥ 2|(Principles)oll 4 A ol& Al A
28-S 7Rko 8 AHoEo] AT Al 75 FxRoF I 72 R NE 84 BFE
X8B3 oo LZA2AI FeE FAHEHA

OECD Al ¥#¢] Al A|2~gle “BAF e HEd 242 9o 489 9g$ v
BoZ o Frlx FH, =5 B e M 340 9FS 1 £ e YAt
AR e 2YS WAtk THe FESE 714 7N A 2" o' AoHo 3]
THS),

[723 15] OECD®] Al A|2~8l ¢
@) FEGuld WA Al A2 OIE 2)
Al SYSTEM

Perceive

=D
ENVIRONMENT

(CONTEXT)

Objectives Al MODEL
explidt/ e ms s e
implicit

» 1, BUILE PHASE

(b) AH&(Use) &7 AT A|Z=’ICGHE $)

Al SYSTEM
Perceive

==
ENVIRONMENT

(CONTEXT) Objectves e
explicit/ smm==memeeree e emrer -
implicit

, 2. USE PHASE
' OUTPUTS
Influence

=*]) OECD, OECD AI Principles Overview, https://oecd.ai/en/ai-principles

OSSN Ho)E QELAAE ARSWE] 474A AR, ATAA, BAME, &
DISE FAL ) ARHE, BT, A, BRIV BAE ANZHOR ofdst 2
o] BTk F QELZARE BACHES, AT D3 thdel i O WA H7h

18) OECD, Al Principles Overview, https://oecd.ai/en/ai-principles, 2025.06.17. ®&

19) GNU S9AA], A5 ATDEo]&F H29IQl7}?, https://www.gnu.org/philosophy/free-sw.ko.html,
2025.11.20. &=
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SELAAl Ho| vi.09 471X T AEHXIR)

e Use the system for any purpose and without having to ask for permission.

e Study how the system works and inspect its components.

* Modify the system for any purpose, including to change its output.

e Share the system for others to use with or without modifications, for any
purpose.

olFY 2ELZAl FOE FAZ R ofdfslr] 9T Atz HAlY A2EE 5
szl A AzHe FAELLeES PHECIE AE, ZE, WHPE &5
Ak o HIE LEAZAL Y| VI0E ol F7] A% TR Al AlzE AL
dlEe AABHA gk ol ok AT A Al A28l Al AlxElE ARE A

NF e U

T1Ean, off 3Eof o] Hloly AR, A&, vy WMo dFsh=
AHo g AANSHEA QTAXAl AxHoo] H7] 93 Z/) FEES
ool dolE 9 mAHsE 22T s ALEE OS] ¢ golAsE A
HAoR Bog 2A(Termoletes 808 ERFOEN Ta BIsHA Aoste &
AFS 7ML Utk

GE 1> WalEg AzE 54 98 AEss g

748z Aa N9 Hrel o i
D) &% doleiel qF A A
BEHT + 9= dAolE ), 0
oE 23, Wel B =4, $7-49
559 A0 PEE | WY, A9 A, doly Az
sole] | sial 29 kol A B oSl %<1
R | 89 dolHol R 7 | @ FAHOE AG Jlsd RE | 2
23 A A8 & HolE %% w95 ga
®) AAZIE DE F YE BE
e HolH BE D GRE L9e
9= g
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T e doly Ae-g3gg zc,
e B A A o hne xue wg w=, A2
e | o ]gx*;& JSSJ%_%J HAE, BEavolx @ sto|¥ e} | OS] 59l
2, s e g | U AN SRS B AT Eeln | sl
A A >g 3E 9 wd ofylgH
7]—%‘5<] = 7]&' :r“é FL2= 0 3 Z=
sto] 229 =7t whA|e] A xol | OSI 49l
WARS | 24 2o wua o) HAEE A% aj;*fﬂl R
W R -

783, QEASAL AYS Al A2E FHLA T2 37K 7% WD Al A2
9, @ 28, @ DR TR I FP9 oTa2Al AP AN} ek
A WA QEAAA AzEe A ZHAL WFE Al A28 AR AgE 1
23 A2 9l FHake] weh YA a0 isd Al B, AFA(S0lE)
g W Yosel BT Al Azgo] ofd Fojo] QA S A% Al B
3} olE2 F7hE FAska Yk

¢

A

(27 16] OSADS] T4 840 B2 QZasAl Holo] 3717 WF

(1. Al A= 2 Al 29, 3. $llo|E)

7 i
[1. Al AJAH (Al A|AHS] 3 §3) -

Gio|& (& =)

ot ool €9
=

=71 HlIojH HE
37t OIOIH BE




2Eg FRSREL. Ao Al HEHE Foixl ¢
@ md Pxe AAE S5 WES Ygos e
2 9.F 9olE e FYHA

JElm, QEas BHI OF YOlES b2 HSHUA AT /1% WFE A
g FA S WA 37k T 2AABEE AT AY AAFOIEANE
£Esitr g Hol AR TEEKIDL AL T mehd, oZas
mEe md Tz NSCLE), AWGE) ZEsh BEe) s A B8
B ok dlolelsl Shses) 2ol BAhHelo} Bk 1ela, oF slelEx A
s}

4

fd

T
_oL
rir

7 Ao Bagh dF Y 72 AR(RYD Fxot AAE Wit &
7 Aol &85 S tlolEle} ST} Zo] FUEojof gt

AT, 2 AuolER 2 Z o] E(Open Weights) Bl& T4z 08 ELEE OF
‘Fﬂo]E A i% F& g dlojE] wFg/NF ofof thdt IAHANTA F=, ulolH %
B4, A A, A ol disl s BE=E AAskaL Stk OSlY &4

AI o= Sl%iéAH =8 *éﬂr 7ROl Tk ARJAXAAIAAGE, A A ZH EHE
253k A% 715l gk vlsdo] dF Al7|HL QT

10

_4

r°*'

HIE 2470 SA/Z193 100 o] e} JiRIEo] AlY] /HE dAls S 344 =
ofo] AAFo=N LIEALZA FYVLNY T THAE ) AAWE AL 9o,
T8 AA Ad dAE 2z Ad,  olFHs A, A, I3zt A,
code.gouv,fr(Zsg2~ Q&E4A~ Ff FH), 0OSG-JP(Open Source Group Japan),
KAIYUAN(T= 2E4a2 3) 53 22 vgdy @AVt bE 2As vl= g
(ZA2E, 294", 2Aokg], 77| 9E S 3NHLE AA Hde 343
3, LU AE 27 AF7)3HETR], ARFAAT RS A0 2 7ed A A
o] AAT.

A, QEAZAl VEE dEXl 7| EY T Uge L =
B3l 9o, RJAE o]F QLITIAAA 3L 0ZA A Fdo] ofd oE ¢
2t F/NA o2 Hdstal Utk A= e
QAL H|2E™, AT T2 oy Fu, #d
AET FASAY LEL2ALY] IHA] AHFE B

a8a, 7€ e L delEMmpEstt ) 2 Al #8(uRITY

(!

20) OSI, The Open Source Al Definition 1.0 Endorser orginizations,
https://opensource.org/ai/endorsements, 2025.06.17. &=
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Fe)T IARARY 5F, doly BERA, A A, A%E ) L] oTa
SAIE BRE 5 AN, BEA AR7F 5857 o] QEasAl BYelA 7hg
=AY 247} Bol gtk @A) OSle AR 2ZSlolE e e olejdt ol

=< o/t slom &5 OSl7F of9A W-e8A AF7E FE5HL T

rel A7 o E(EAISE F) EEsH Ao JpREth OECDE Al 29| 4
9 e Al A28 A 7712 o 199 o] Aejska gk, 94 AY 3
5 & 2

ol Zagl HH #7] dAR A=A Zejdnh

i)

[19 17] OECD2] Al A28l A Z=7](Lifecycle)

Test,
evaluate,
verify &
validate

Collect and Build and/or
process L adapt

Make
o available for _
use / deploy

Plan &
design

Operate and
monitor

data model(s)

&X]: OECD, Al Ssytem lifecycle

g A ZEdY e o2 Al o A F7] #HA 2d Ad4Y 7
Hae BAs] A% 7Y 24 T FHEE, HolH, MR FEHEE F 17
st en, 7 Fefol wet HEEHe= A eldase

21) OECD Al Principles overview, Al Ssytem lifecycle, 2025.11.20. ¥&
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g3, B4 FHE PAHE ) THLEES OF AW HoliaE 488
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(2% 18] =4 /g el =] 1770 74 849 4§ goldx &

MOF Components Mg zto|

=@ 0 0 ® ® 0 ::

Evaluation Preprocessing Model l|I3|ar|e &
Code Code Architecture

=0 O ©@ © @ ©® =~
ato| 42

Training Code Inference Code

Datasets Evaluation Data  Sample Model  Model Weights &  podel Metadata  Configuration
Qutputs Parameters File
als
LJ - iT =
Q O 0 e
2ro[ M
Drata Card Research Paper Evaluation Maodel Card Technical Report
Results
CIGENERATIVE Al COMMONS “Can be code or data

Z4]):Linux Foundation A}&(2024) SPRi X4

agan, 1770 74 2459 37 ool we 3EA(EH L I & Aol =d,

Ze 2 2 E EY 2Y, FY2 3 oF E)E FEHY 2d JIAES Bk

Atk TNE FA L4 NS A8E N gl A0S 2E42AL Ao v1OY

AVA A - AR, A A, 7F A8E)E VIEeE Bdsta v FUHE o

Z 39 2d PSS Ve g oE4as wd AREAE 93 £ wd g
Pz

Fs MAE FARCE AN ks FlA ws ofm gk

GE 2> Y A ZE g3 394 MR

Moz THax A 27 %9 28 99
1. =2d % EAs e Ak 9= AR W
=30 |2 HF =E w) v ) o] E (A%, Ag, W
o= md |3 % By EE A7 =R | BA 7d, Aal=£)
(Open ModeD) | 4. H7} 23} A o« AZT W AuH2 A
5. Bdl 7= A 518
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6. HlolE 7= A o w24 D "
7. ma sk A ECE) IRETEIRN R R
E -
FH = 2. | FUR3Y BRE FHLAL
LEET R |8 ¥, A5 ¥ H2H A= = * S5 HA e ols)
El 9. FE I = e WIXulz Az 7
(Open 10. 7} 2= Ic =
Tooling 11. 37} "ol t o] . =2 FHA3}
Model) 12. A golB gy 2 =+ A=
%?41& 1. = ) o] mx= A1 2~
e o 229 39 RE FHaL o EE 9 E43
e 13. AF =& I T
Abeld sy 1510115%:1? A AL
2 1. dold Az o tj| o] E] o AL A9 A=
(Open o~ SRS o ©ojE g g A
Science 16. $3b &7 = ol /) A o o] E] 3
) el =
Modeh) |17 =2 HErEIClE (HE 5ol €]

=4 dua Ad, 2 A 2ol Ay

2 OSle] EALZAL A}t D] F8 RdS9 WA How
2d A =7 (Model Openness TooD¥ @Zax mdo] A4 Q4
A Holgel A AE 7hsd /Y goldx BRES o] AlFiite HollA
o AgZott. g /A Ee Ed A Zg A Iy A44dd d8s 9l
TR N T2 AFsete 24 ANAs AAAHOoE Wrbsie =FolH,
A wEr Mol AFEHI Q2. o] =5 T 2E /A Z vt g
NS FRAEHL) 2] oidgt MY FE2 AFHCE HrIgo=Es 2dtt

WA = vt 7hssAl g
T3l Q&AL Hdo] A8Tbse Y ol of T007/HE st OS <,
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= ‘ FO2). o]+ OS¢ LEAZAI AoA S5 HlolH
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&

22) 2]l=A XY, Model Openness Framework, Models, https://mot.isitopen.ai/models, 2025.11.20.
23) 2l=A MY, Model Openness Framework, Liceses, https://mot.isitopen.ai/licenses, 2025.11.20.
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(23 19] = /i =7-e] %7} 23te] 4

Name - Organization Classification * Llastupdated T  Badge

CrystalChar
LLM360 Unclassified 2025-11-12

o= IBM Class |1l - Oipen Model 2025-11-12
Sranite-4.0-H-ticra-Ba:

o= 1EM Class 11l - Open Model 2025-11-12
Granite-4.0-H-Smial

o M Ciags 1il - Open Model 2025-11-12
Granite-4.0-M-Smali-Base

o 1EM Class 11l - Dpen Model 2025-11-12

-
Granite-4.0-H-Tiny
o 1B Class 1if - Dpen Madel 2025-11-12

=A]) Linux A&, Model Openness Framework

[71% 201 =9 7 =9 e glolXd A AR )

Name + License ID = Content Type = 05l Approved S FSF Lib
3D Slicer License v1.0 3D-Slicer-1.0 Mo No
3dfx Glide License Glide No No
Abstyles License Abstyles No No
Academic Free License v1.1 AFL-11 code Yes Yes
Academic Free License v1.2 AFL-1.2 code Yes Yes
Academic Free License v2.0 AFL-2.0 code Yes Yes
Academic Free License v2.1 AFL-2.1 code Yes Yes
Academic Free License v3.0 AFL-3.0 code Yes Yes
Academy of Motion Picture Arts and Sciences BSD AMPAS No No

=A]) Linux A&, Model Openness Framework
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54) EleutherAl, 2025, "About EleutherAl", https://www.eleuther.ai/about

55) SCMP, 2025, "Alibaba holds wide lead over rivals in China's Al cloud market (35.8%)",
https://www.scmp.com/tech/big-tech/article/3325034/alibaba-holds-wide-lead-over-rivals-byteda
nce-huawei-tencent-chinas-ai-cloud-market

56) Alibaba Cloud, 2024, "Qwen LLM Tops 90,000 Enterprise Clients",
https://www.alibabacloud.com/blog/alibaba-clouds-qwen-models-attract-over-90000-enterprise-a
doptions-within-its-first-year_601133

57) Network World, 2025, "Alibaba is developing an Al inference chip amid US export curbs”
https://www.networkworld.com/article/4049120/alibaba-is-developing-an-ai-inference-chip-amid
-us-export-curbs.htm
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58) Alizila, 2025, "Alibaba's DingTalk Hits 700M Users and Launches Al Agent",
https://www.alizila.com/alibaba-dingtalk-700m-users-2023-ai-agent-boost-workspace-productivity
59) Complete Al Training, 2025, "Alibaba deploys Qwen Al across Taobao and Tmall for double-digit lifts",
https://completeaitraining.com/news/alibaba-deploys-qwen-ai-across-taobao-and-tmall-for-double
60) Futu News, 2025, "This Tmall Double 11, Al has become the 'operator' of 5 million merchants",
https://news.futunn.com/en/post/64429252/a-full-store-inspection-in-3-minutes-with-materials-
automatically
61) AlBase, 2025, "AliQwen APP Launches Qwen3-Learning Large Model", https://www.aibase.com/news,/2339
62) CNBC, 2025, "Alibaba shares rise as Al drives 34% cloud sales jump',
https://www.cnbc.com/2025/11/25/alibaba-shares-rise-as-ai-drives-cloud-sales-jump-earnings.html
63) ConnectCX, 2025, "Alibaba Cloud's Qwen: Powering China's Al-Driven Industrial Revolution",
https://connectcx.ai/alibaba-clouds-qwen-powering-chinas-ai-driven-industrial-revolution
64) CNBC, 2025, ‘"Alibaba shares rise as Al drives 34% cloud sales jump",
https://www.cnbc.com/2025/11/25/alibaba-shares-rise-as-ai-drives-cloud-sales-jump-earnings.h
tml
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65) Bloomberg, 2025, ‘"Alibaba Plans to Spend $53 Billion on Al Infrastructure”,
https://www.bloomberg.com/news/articles/2025-02-24/alibaba-to-spend-53-billion-on-ai-infrastr
ucture-in-big-pivo

66) TechTarget, 2025, "Baidu makes foundation model Ernie 4.5 open source’,

https://www.techtarget.comy/searchenterpriseai,/news,/366626838/Baidu-makes-foundation-model -Ernie-45-open-source

67) TurtlesAl, 2025, "Baidu powers up Kunlun super-cluster (30,000 P800 chips)",

https://www.turtlesai.com/en/pages-2707/baidu_powers_up_kunlun_super_cluster_unveils_cutti

68) PR Newswire, 2025, "Baidu Launches ERNIE 4.5 Turbo with competitive pricing",
https://www.prnewswire.com/news-releases/baidu-launches-ernie-4-5-turbo-ernie-x1-turbo-and
-new-suite-of-ai-tools-to-empower-deve-302126245.htm

- 39 -



o= 78 FUt

Ernie7} A48 AAY 99 & 7M8 FEE ok AeFd &
Apollo Got}. Apollo Go+= F= W Wuhan, Shenzhen, Beijing & 107}
AolA 2EREA MH|2~E AlFsty F+4 19 3] o] F3 7 F5& &
SFA T Yoyt 2025 7€ Uber, 8€ Lyfte} dAolo] AEFH IEUA S
dstm 22 A IEFE BEAsiglow, 20259 E7kA] 1,000t o] de
A AE&FY AFe EILE AFolh

N

ox b ool

Wi
==

Hho] 9] 2024\ & wi=2 oF $19B(eF 1,3409 #I%helw, o] F Al #d
] & vlFo] 543 o= At 20259 1#7] Al Cloud WlE2 Ad &

7] tiHl 42%7D FF3% $940M(SF 679 #1bS 71 F3 ™. o]+ Ernie API
o] Ay zegolzx =9 7FE3el Y Al 3225 SV 7|13k

S Al BE A& A Ernie Bot 2024 d 6€ 71+ AM8AF 4 39 WS
33l AFE FAs Utk AA A H] =<2l ByteDance2] Doubao, &
viuke] Tongyiel XL A& AA Folth. o= Al 2855 AlFA =
6~15%2] HA&C]TE oS A <Elnknl, ByteDance, 3kllo] &
I A Al 47 FEE FAZDa o

AC)

o
Al A9 Ao ol WelAR W <

TE ASs HolUAE, gF H&e EF 5605 Do) 1A OpenAI
GPT-4($100M+) ti®] °F 1/18 9] 2

o]+ “Jevons Paradox(&-&4o] Z7}st

J

69) GuruFocus, 2025, "Q1 2025 Baidu Inc Earnings Call Transcript (Al Cloud +42%)",
https://www.gurufocus.com/stock/BIDU/transcripts/2881896
70) Gasgoo, 2025, "Baidu's Apollo Go fast-tracks global push with Uber, Lyft alliances",
https://autonews.gasgoo.com/m/70038509.html
71) EarningslQ, 2025, "Baidu Q1 2025: Al Cloud Jumps 42%, Reshaping Core Revenue Mix",
https://www.earningsiq.co/articles/baidu_bidu_ql_2025_ai_cloud_jumps_42_reshaping_core_revenue
72)  SCMP, 2025, "Alibaba holds wide lead over rivals (Baidu 6.1%  share)",
https://www.scmp.com/tech/big-tech/article/3325034/alibaba-holds-wide-lead-over-rivals-byteda
nce-huawei-tencent-chinas-ai-cloud-marke
73) RD World, 2025, "DeepSeek-R1 RL model: 95% cost cut vs. OpenAl's ol ($5.6M training cost)",
https://www.rdworldonline.com/this-week-in-ai-research-a-0-55-m-token-model -rivals-openais-60-flagship/
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74) TechNode, 2025, "Tesla taps ByteDance, DeepSeek to power Al in China",
https://technode.com/2025/08/26/tesla-taps-bytedance-deepseek-to-power-ai-in-china/

75) China Daily, 2025, "WeChat embracing DeepSeek for tech leap (Al Search integration)"’,
https://www.chinadailyhk.com/hk/article/604828

76) XiaomiTime, 2025, "Xiaomi announced official DeepSeek R1 supported devices (HyperOS integration)",
https://xiaomitime.com/xiaomi-announced-official-deepseek-r1-supported-devices-23865/

77) Tom's Hardware, 2025, "DeepSeek's new Al model debuts with support for China-native chips (CANN
support)”, https://www.tomshardware.com/tech-industry/deepseek-new-model-supports-huawei-cann

78) The Reach, 2025, "Huawei's New Chip Might Be The Companion DeepSeek Needed (PTX & Ascend)",
https://thereach.ai/2025/02/05/huaweis-new-chip-might-be-the-companion-deepseek-needed/

79) DeepSeek R1 Pricing, 2025, "$0.14 vs OpenAl ol $15.00 comparison', https://deepseek-rl.com/pricing

80) Thunderbit, 2025, "DeepSeek Statistics 2025: 33.7M MAU & $5.6M training cost",
https://thunderbit.com/blog/deepseek-ai-statistics

81) Miracuves, 2025, "DeepSeek Revenue Model 2025 ($1.1B Revenue Forecast)",
https://miracuves.com/blog/deepseek-revenue-model

- 41 -



>~
>
OFO
Y
N

ZA7F AEH$0.14/9 7 EF)S F3 1= SRty AeAES &
°fet= ®l FHsta At =2d Ao M= 3 A o] =
&2 & 1.29 3& 7| 583 oL%HﬂOﬂ BAHQT, AA WX vz
—/F(Intelhgence Score)oll A/l 2 QZ4A 2~ RY F 195 AX8IsHY 7]
g2 FA s
GAIZY 54 229d Al Aol "HAA £378 Bl Y IEE
BE vk 20259 1€ 27Y, DeepSeek-R1 &7 2% NVIDIA F7}&=
17% Z=3stm sl Tho] Al7FEH $589B(eF 820% )7} S#8Hs T o]

_4

£ N e el T ol A ARE A WAE el oo
AR BT §8A2 o7"H A9 Gy HAswow Z=H3J) AHAT
T A Y5 A A= Jﬂﬂg‘:} oo w2} OpenAl 5 744 A
S% b2 Qe gl Aus 22w Al A% 4 Taob AUnD
AT

8. FI2EZ Al

= ofgx] 2.0 o)A A= Mistral 7B, Mixtral 8x7B, Mixtral
8X22B 5 QEA~T FUEY B /1B AHRe A 082 &

st th 8 71 1748 BNP Paribas, Orange, Renault 59 3 o
¥ 7Y Eclt

BNP Paribas$o= v A~EZAIL}L HAFA J}Ebﬂ/ﬁ%
'LLM as a Service” Z# &l Mistral &S 2 H =<
o] HbE FAISHH A EA4 B4 H fHEgo|dx ’?—% A& 5}‘3}1
2}3] AFQl Hello bank!e] HE Au] 2~ 57__‘1:_5} ] gg '8}
Orangest= T4l U EH D HA3} 51 17 AH| }%ﬁ‘wﬂ Mistral =<

82) Reddit (LocalLLaMA), 2025, "Deepseek R1 just became the most liked model ever on Hugging Face',
https://www.reddit.com/r/LocalLLaMA/comments/ 1ipz13t/deepseek_r1_just_became_the_most_liked_model_ever/
83) Artificial Intelligence News, 2025,
https://www.artificialintelligence-news.comy/news,/deepseek-v3-0324-tops-non-reasoning-ai-models-open-source-first/
84) CNBC, 2025, "Nvidia stock plummets, loses record $589 billion as DeepSeek prompts questions over Al spending,
https://finance.yahoo.com/news/nvidia-stock-plummets-loses-record-589-hillion-as-deepseek-prompts-questions-over
-ai-spending-135543685.htrl
85) BNP Paribas, 2024, "BNP Paribas and Mistral Al sign a partnership agreement",
https://group.bnpparibas/en/press-release/bnp-paribas-and-mistral-ai-sign-a-partnership-agree
ment-covering-all-mistral-ai-models
86) Orange, 2025, "Orange and Mistral Al  Forge  Strategic Al  Partnership",
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https://newsroom.orange.com/orange-and-mistral-ai-join-forces-to-accelerate-artificial-intellige
nce-development-in-europe
87) Narratize, 2024, "Renault reduces design time by 50% with AI",
https://www.narratize.com/blogs/ai-is-slashing-product-development-times
88) Scribd, 2025, "Mistral Al La Plateforme & API Usage Statistics",
https://www.scribd.com/document/872095733 /Mistral-Complete-Research
89) AlFundingTracker, 2025, "Mistral Al Revenue Growth: From Zero to $100M+",
https://aifundingtracker.com/mistral-ai-funding-unicorn-valuation/
90) WSJ, 2025, "Mistral Al Doubles Valuation to $14 Billion With ASML Investment",
https://www.wsj.com/tech/ai/asml-to-invest-1-5-billion-in-french-startup-mistral-ai-0d5eb547
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91) Sifted, 2024, "Mistral set to hit €30m in revenues",
https://sifted.eu/articles/mistral-ai-llm-market

92) Hugging Face Blog, 2025, "Model statistics: Mistral ranks 2nd in downloads after G|E},
https://huggingface.co/blog/lbourdois/huggingface-models-stat
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93) LG Al Research, 2025, "EXAONE 4.0: Unified Large Language Models",
https://arxiv.org/html/2507.11407v1

94) Korea Times, 2025, "LG Electronics achieves record revenue in 2024 (H&A 33.2 trillion won)",
https://www.koreatimes.co.kr/business/companies/20250108/south-koreas-lg-electronics-achie
ves-record-revenue-in-202

95) Nate News, 2025, "LG Uplus cuts customer call times by 1.17M minutes with Al advisor",
https://news.nate.com/view/20250528n10912

96) Google Cloud, 2025, "LG Al Research Success Story",
https://cloud.google.com/customers/intl/ko-kr/lgai?hl=ko-KR
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97) Pulse News, 2024, "LG Group encourages R&D investment",
https://pulse.mk.co.kr/news/english/11151986

98) Korea Herald, 2025, "LG, SK #®2=Z, Ylo]H selected for Korea's sovereign Al push",
https://www koreaherald.com/article/ 10546363

99) arXiv, 2025, "From KMMLU-Redux to Pro: A Professional Korean Benchmark",
https://arxiv.org/html/2507.08924v1

100) Khan Academy (Khan News), 2025, "SK telecom 'Al Pyramid 2.0': Money-Making Al Strategy",
https://www.khan.co.kr/article/202503032107005

101) SK Telecom Newsroom, 2025, "SK Telecom Releases Open-Source Korean LLM A.Dot X 4.0
(Built on Qwen 2.5)", https://aimatters.co.kr/news-report/english-news/25688
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102) HelloT, 2025, "SK €32 unveils A.X 4.0 (KMMLU 78.3 vs GPT-40 72.5)",
https://www.hellot.net/news/article.html?no=10288

103) Asia Economy, 2025, "SK ®g|=Z Aidot Surpasses 10 Million Monthly Users",
https://cm.asiae.co.kr/en/article/202510210903317160

104) SK Telecom Press Release, 2025, "SK Telecom Announces FY 2024 Results (Al Revenue +19%)",
https://www.SKtelecom.com/en/press/press_detail.do?idx=1631

105) TelecomTV, 2024, "SK Telecom Invested $300M+ for Al Growth",
https://www.telecomtv.comy/content /telcos-and-ai-channel /what-s-up-with-sk-telecom-lumen-ntt-docomo-51001

106) SK Telecom Press Release, 2025, "SK Telecom Announces FY 2024 Results",
https://www.SKTelecom.com/en/press/press_detail.do?idx=1631
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107) Twimbit, 2024, "The Race to Al-Native Telco: SK Telecom Leads the Pack (35% Share)",
https://content.twimbit.com/insights/the-race-to-ai-native-telco-sk-telecom-leads-the-pack
108) jdZA)|, 2025, "SKT A.dot Surpasses 10 Million MAU", https://www.mk.co.kr/en/it/11446994
109) Hugging Face, 2025, "SK Telecom Organization Profile & Download Stats", https://huggingface.co/SK
s
110) Naver Cloud (Hugging Face), 2025, "HyperCLOVA X SEED Technical Report",
https://huggingface.co/Naver-hyperclovax/HyperCLOVAX-SEED-Think-14B
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111) Maeil Business Newspaper, 2025, "Naver Al Search Users Exceed 30 Million",
https://www.mk.co.kr/en/it/11460857

112) Pickool, 2025, "Naver Al Shopping Platform Doubles Conversion Rates",
https://www.thepickool.com/4| o] ¥ -ai-shopping-platform-doubles-conversion-rates/

113) ElectrolQ, 2025, "Naver Statistics By Revenue and Facts (2025)",
https://electroiq.com/stats/Naver-statistics

114) Naver Corp Press Release, 2025, "Naver Achieves Record Annual Revenue of 10.7 Trillion Won
in 2024", https://www.Navercorp.com/media/pressReleasesDetail?seq=32292

115) HgFA, 2025, "Naver forecast to post record annual revenue, Al Profitability Improving",
https://en.yna.co.kr/view/AEN20250120006300320

116) Matrix BCG, 2025, "Competitive Landscape of Naver: Market Share & Financials",
https://matrixbcg.com/blogs/competitors/Naver

- 49 -



dol AR AF AIE =893 A NIEEE =<9 EoE EAEH
At S22 Ao A A3JAF 2} okSE Tl B W WA A A
& 78% o= AAUDEA or, A3t &4 AHEAMAU) 9,7009
7o g2 Al AR 9 Hlz2YU2x &7 AAFoA SR FAAYS 13
AT

n# 2488 FHE 93 R&D FA+= wjE9] 20-25% < A3k of 2
Z A(eF $1.4B) 7R Suksit) ol FE AW Al 29
A3t 7s, 293 ZHGAK) AlE dHiolHAEHE =33 Al 1z &%
AeHa oy 53] 20250+ AWd Al A 525 s = Al A
Ao dF 637 1x ¥ TR HEE XASeE T

X
o] BT FAE 0% 7H43E Aol

r

Ol

4, Y2Hlo]A

A2Eo] A= AFAke] Al LLMS! ‘Solar'E Apache 2.0 zho]Axz Frjl9ste], 9
F 719E0] MEe AloF glo] AHAoE &8 F JIEF sk NNH A A
S Hsla ok E3] F8 =dl Solar 10.7B= A+ 21 DUSDepth Up-Scaling)
71es A&std 1009 7N e sEEE 3009 7R oo thd =d(Mixtral
45 2AHL0sAT ol#fd eY o2 A H o] )
H&@Open) LLM gJHEEA 19S5 AFA| 8T

F9 483 A3EE Document Al £FAH0E AAQAELE o] £2HS
8H ¥55 T 543 BE A /‘1‘”‘ 7El el 95% o] <14 ASEE 2G4

o ~

gom, olF Bl £ uibl vEH ATHE 82%7HA M AE AFITh ®
3k Ao RERAZE = FEHEY LGHEZE A T BAAE 23] 20243 7]
Z 30070 o]Ate] 719 AL BRI BB AAA AAAC e H=12Dsa

117) TAMLO, 2025, "LINE User Trends 2025: The Largest Messaging App in Japan (97M MAU)",
https://tam-tamlo.com/en/307

118) Chosun Biz, 2025, "Naver invests over 1 trillion won in R&D in H1, Focusing on A",
https://biz.chosun.com/en/en-it/2025/08/19/PBOO5SKCZ3RAY7E7NY2WHE5SI57Q/

119) Hugging Face, 2025, "Upstage SOLAR 10.7B Apache 2.0 License & Performance",

https://huggingface.co/Upstage/SOLAR-10.7B-Instruct-v1.0

120) Upstage Press Release, 2025, "Solar 10.7B Tops Global LLM Leaderboard, Beating Mixtral",
https://Upstage.ai/news/solar-10-7b-emerges-as-worlds-top-pre-trained-1lm

121) Samsung SDS Case Study, 2025, "Samsung Life Insurance Achieves 95% OCR Accuracy with
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Upstage Document Al", https://Upstage.ai/news/documentai-samsunglife
122) SiliconAngle, 2025, "Upstage Raises $72M for Global Expansion of Document Al (99% Accuracy)",
https://siliconangle.com/2024,/04/16/document-ai-startup- 4 AE| 0| X|-raises-72m-global -expansion,/
123) Upstage Press Release, 2025, "Upstage Raises $45M in Series B Bridge, Backed by Amazon & AMD",
https://www.superbcrew.com/Upstage-raises-45-million-in-series-b-bridge-funding-round/
124) Bloomberg, 2025, "Amazon Joins AMD to Back South Korean Al Startup Upstage”,
https://www.bloomberg. cormy/news/articles/2025-08-20/amazon-joins-armd-to-back-south-korean-ai-startup-Upstage
125) CB Insights & Upstage Blog, 2024, "dUpstage named to CB Insights Al 100 2025 (Document Al
Share 60%+)", https://Upstage.ai/blog/en/Upstage-named-to-cb-insights-ai-100-2025
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126) Growjo, 2025, "Upstage Revenue Estimate & Funding Data", https://growjo.com/company/Upstage
127) NC Research, 2025, "VARCO LLM License (CC BY-NC 4.0) & Technical Report",
https://ncsoft.github.io/ncresearch/varco/
128) NCSOFT News, 2024, "Establishment of 'NC AI' Spinoff for Commercialization",
https://about.ncsoft.com/en/news/article/news_update_241128
129) NCSOFT IR, 2025, "Q2 2025 Earnings Release: Operating Profit Turnaround",
https://about.ncsoft.com/en/news/article/news_update_250812
130) Reddit & Industry Reports, 2024, "Game Localization Cost Reduction with Al (80% Saving)"',
https://www.reddit.com/r/gamedev/comments/636poq/save_money_on_game_localization_1_real_prices
131) Tech  Wave Arena, 2024, "Al QA Automation: Reducing Costs and Time",
https://techwavearena.com/automatically-find-bugs-on-your-website-save-time-and-reduce-cost
s-with-fix-ai-no-code-ga-solution/
132) LA 2024, "NCSoft Commercializes VARCO for External Content Companies in 2025"
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https://pulse.mk.co.kr/news/english/11186398

133)  NCSOFT IR, 2025, ‘“Annual Financial Results 2024: Revenue KRW  1.58T",
https://about.ncsoft.com/en/news/article/news-update-250212

134) Asiae, 2025, "NC Al Evolves to Vertical Al: Al NPC & Multilingual Chat",
https://cm.asiae.co.kr/en/article/2025062416210472051

135) Hugging Face, 2025, "NCSOFT Model Download Stats", https://huggingface.co/NCSOFT

136) &4dda], 2025, "NC Al Vision: Boosting K-Content with VARCO (Media Al Market $51B)",

https://koreajoongangdaily.joins.com/news/2025-10-08/business/industry/NC-Al-unveils-vision-to-b
oost-Kcontent-with-gamingdriven-AI/20251007
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137) LMSYS Org, 2025, Chatbot Arena Leaderboard: Coding & Hard Prompts, https://chat.lmsys.org
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T4k Zdo| it

ol 917 &olA wEl= 20251 4€ 5¢Y Llama 45 13 F/MUDEATE 4
Al AZ7F=2 DeepSeek R1 - V3 Aol WEE Y HE"S FE2A W=
om, WEe} “AAM(war room /| TFE)” & 42733 DeepSeeks #vl& 1A%
AEs EAsEYy R8¢t Llama 4+ Scout - Maverick - Behemoth Al
7hA md2 FAEY, HExZ MoEMixture-of -Experts) o}7]8] A4 ¢} Ho|glH H
HEY 7)5e EY8 "AMEL Ay AR s dxsAT
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138) Meta Al Blog, 2024, With 10x growth since 2023, Llama is the leading engine of Al innovation,
https://ai.meta.com/blog/llama-usage-doubled-may-through-july-2024/

139) OpenTools, 2025, Meta's Llama Al Hits 1.2 Billion Downloads: A New Milestone in Open-Source Al,
https://opentools.ai/news/HE}s-llama-ai-hits-12-billion-downloads-a-new-milestone-in-open-source-ai

140) Business Standard, 2025, How much of Silicon Valley's Al boom is powered by China's models,
https://www.business-standard.com/world-news/how-much-of-silicon-valley-s-ai-boom-is-power
ed-by-china-s-models-125111000156_1.html

141) Interconnects.ai, 2025, Llama 4: Did Meta just push the panic button?,
https://www.interconnects.ai/p/llama-4

142) Gavin Simpson (LinkedIn Pulse), 2025, Llama-3.1 (405B) vs. DeepSeek-v3 (671B) on 8x MI300X,
https://www.linkedin.com/posts/gavinssimpson _llama-31-405b-vs-deepseek-v3-671b-on-activity
-7318319056518844416-LN_o
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At EUAA = A4 & sl HZol dH AdEHgen, 4448 o§ Al
MAU 79 9 A - AgdA At A =71 Tol E3H Llama Community
License= <laf A7 LZA20f A7t Avkes A A o] A|7]M49= .

T3 WEls Llama 45 7¥Ee® 3 {5 APl AH|AE =105,
Groq - Fireworks Al & 3}EWE &3l Scout $0.11~0.34/IM E&, Maverick
$0.27~0.85/IM E&9 /1A o2 AFdr] AFsA ols 71E ‘9 B8 oF
ot oluR e} FEShY "FERE AP oFo AZ JeAHS 2
AE7be WEE "eEA2 Folds WASAT Y &S (open-washing) ©]
2} Hldet o

old =& HoAM= vt TRt gebrly 7 RAB2TE)Y 29 ddgE
AFe 2Huto]~8E ekt QI Zo|2g YART/A BT 7HEH,
AWS - Azure - Google Cloud & F+8 = AFGAret 71ds] dds) dEze}
o]z AeS 7H&Ekstal Sl

GE 6t 8 B

(i)

ol o &4 7|

>

3 Ttto|e AYrs | S3 U &L

Llama 1 7B/13B/33B/65B | A 2K
- ol = X3 Hjm

- AN 0|2 s
(Community License) MM FHE,
Liama 2 7B/13B/708 d 2K =% 3

- RLHF o7 X 9 RLHF Ci 7 xi2

oty Zet

~ s, elass
Fd =3}
Llama 3 8B/70B N 128K M R 5% E
- 156z E2 & oo
=
E
Llama 3.1 8B/70B/405B 405B xCHE =E 27 | 128K SiE|2 22, FPS,

143) LlamalMoel.com, 2025, Llama Al for Commercial Use: License & Enterprise Impact,
https://llamaimodel.com/commercial-use/

144) Groq, 2025, Llama 4 Live Today on Groq — Build Fast at the Lowest Cost,
https://groq.humain.ai/llama-4-now-live-on-grog-build-fast-at-the-lowest-cost-without-compromise/
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O|X| - H|C|2),
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_ 2007 2101
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CGH A7)

W EL] Llama(Large Language Model Meta Al Alg]Z1459+= 2023 2¢ A WA
(Llama 1) 3/ ol& A MA Z4i2~ Al A ‘A A EFDe Facto
Standard)’ o= zg] FAUtt 7EHow H2E A4 F4HY =R dojrd
LLM A g oy, HE HAdA s HERYE - IE - FE T O¥s 53

e @A HE SRFSE s

30
o

E3) Llama 3 o]%9 nE WAL AA F<&(Pre-trained) =PI A A o]y
(Instruction Tuned) =d& %/\l o AFddtt ol Tl A7AE 7x RS A

A AZzEutol s, 719 SA AHE 7hed AR 9 do|HE FEo &
%%L T e 4ol 2A4HAU.

D z7] 7vk 3= 3 A 24 (20233)

Llama 1 (2023.02)= 7B - 13B - 33B - 65B¢] 47}# Ielvg Frz Z/A=E
FA = ATt EANon-commerciaD . Z%F A3+ vjEZFHJ o, TAE LLME
NE38t 7S 4SS EA7F HAh

Flolo}, Llama 2 (2023.07)= 7B - 13B- 70B Al 7}A] #EE SAHA0H,

145) Wikipedia, 2025, Llama (language model), https://en.wikipedia.org/wiki/Llama_(language_model)
(Llama Al2]=2o] A 4AF 3 v A= 7)Q)
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3}, vHAH-Ado] 53 715E 24+ 11B-90B HE|RY 2dS +7}'8}04 s
E 2uld 3 JgA gulol Az FANE YT Llama 3.3 (2024.12)= XX
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l-:oil
o
oX,

3) ob71dlA A3 AT E=oF (20251)148

Llama 4 (2025.04.05.)+= DeepSeek & 724 Edo] FAd tj-§3t] EAH =t
Aol mdiolth. Aglz HxE MoEMixture-of -Experts) o}7|€l 4 ¢} o] gl B
HEHEZ(EHXE - o|nA] - HIT Q) 7]%5< &Y 7€ ZoF9E ot A
RIS VI E AFEHH Scou EFS &4 derg 1B Y 18& =
a2, dA Hd #= 1,000 £ AHAEE A Y3th. Mavericke 400B
gdgu g 7R 1A% 2dE, 1007 EE A 2EQ 2007 do]E A dath

146) Meta Al, 2024, Introducing HE} Llama 3: The most capable openly available LLM to date,
https://ai.meata.com/blog/Meta-llama-3/

147) Moor Insights & Strategy, 2025, Meta Llama's Enterprise Al Value,
https://moorinsightsstrategy.com -llama-enterprise-value

148) Interconnects.ai, 2025, Llama 4: Did Meta push panic button?, https://interconnects.ai/p/llama-4-panic

149) TechCrunch, 2025, WE} releases Llama 4, https://techcrunch.com/2025/04/04/ME}-llama-4-release
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<& 7 vE gt e

JHERE | HE} ZH0|X| https://www.llama.com/
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150) Maginative, 2025, Meta's Llarma Hits 1B Downloads, https://maginative.comy/artide/ME}s-llama-1-hillion-downloads/
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(Shopify)atZ OIEIH|O|E] RIS A4 2 | https://www.llama.com/resources/case-studi
M e Al =8 es/shopify
(CodeGPTAI ZE O{A|AEHE, JjEt https://www llama.com/resources/case-studi
523 es/codegpt
7|= ool 371 Hel H F2 2fo|MA
- B JIEX|= Open Weight(25 Behemoth O|=7l), HuggingFace - HIE} 24! - E2IRE=
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151) NDTV World, 2025, Alibaba Qwen2.5 Max beats rivals DeepSeek & GPT-4o,
https://ndtv.com/world-news/alibaba-qwen-beats-deepseek-gptdo

152) LMSYS Org, 2025, Chatbot Arena Leaderboard: Coding & Hard Prompts - Qwen Ranking,
https://chat.lmsys.org

153) Alibaba Cloud Blog, 2025, Alibaba Launches Qwen App to Boost its Consumer Al Efforts,
https://www.alibabacloud.com/blog/602672
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154) NDTV World, 2025, Alibaba Qwen2.5 Max beats rivals DeepSeek & GPT-4o,
https://ndtv.com/world-news/alibaba-qwen-beats-deepseek-gptdo
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S|Zimo|~ = oy Zyd % T HlofEM %
et 157 24 395 5
sHAl o 2EE CI2EE Likes == =2 community %=
N X=
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(FAW Group) AFEX} XIZ, MREA, https://www.al|babaclo.ud.com/blog/q.wen—.ec
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== doption-across-industries_602330
(Ant Financia): =2 H[0[E] 2A| 2Af https://www.al|babacloyd.com/blog/q.wen—.ec
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Ping An Healthcare: 2|2 M=, AAE 1 | https://www.alibabacloud.com/blog/qwen-ec

155) DataCamp, 2025, Qwen 2.5-Max: Features, DeepSeek V3 Comparison & More,
https://www.datacamp.com/blog/qwen-2-5-max
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156) Galileo, 2025, DeepSeek R1 vs OpenAl ol Comparison,
https://galileo.ai/blog/deepseek-rl-vs-openai-ol-comparison
157) DeepSeek-Al, 2024, DeepSeek-V3 Technical Report: Mixture-of-Experts & MLA Architecture,
https://arxiv.org/abs/2412.19437
158) DeepSeek-Al, 2024, DeepSeek-V3 Technical Report: Mixture-of-Experts & MLA Architecture,
https://arxiv.org/abs/2412.19437
159) Reuters, 2025, South Korean ministries block DeepSeek on security concerns,
https://www.reuters.com/technology/artificial-intelligence/south-koreas-industry-ministry-tempor
arily-bans-access-deepseek-security-concerns-2025-02-05/

- 66 -



< "oy A z/EI=90)(On-Device)ot 232 of, "An]& 11X F'o] A EF
A0 & FH7| = ST

<E 10> gAl2 8 249

244 | | BHAl 1Al 4= ! |
oiz2io|g | ofF[EIA L SHAl Tz Al =2 Sk 2 EH
@7 A7) nf2tole | ofF|ElX = N == t2
- =X B 2E -
DeepSeek-Coder-V1 | 33B [=7] ®d/RE]
- Code Llama 7|9t 7HM 16K C
_ e A= RSy
(2023.11) (Dense) | oT =3 3= Hjo|g] Bt Che t
DeepSeek-V2 236B / - MLA (Multi-head Latent (224 Al
(2022 . 21B Attention) &% =9 128K | APl MH|A, CHRE
' (MoE) - DeepSeekMoE O} |EllX{ BIAE X2
6718 / - MoE 2HME (Eead/HS]
?Z%ez‘ffze)k v 378 - FP8 Mixed Precision 8+& 128K | GPT-4o CHA|, llE]
' (MoE) - Aux-Loss-Free 2= HHE{ Al Z2o|x 7=
671B / - Pure RL (Z3}sHs) [Z=2/Reasoning]
?zzez‘;sgf;ﬁ 37B - GRPO (Group Relative Policy) | 128K | Z-&t mjat, =5
o (MoE) - CoT(At22}A) LHRi S} =X i &
) 671B 7| | - Thinking / Non- th|nk|ng £t [ZelR/stolEe| =]
) l - RIGD)D} 3G 53 Zet 126K | 2= Mg glo]
o (Hybrid) | - 2E/EDE ALS S& = 25t gt s+l E FE
- i 2™ PN TES=)
DeepSeek-V32-Exp | 0|24 Huawei Ascend (CANN) !—.2 [x 1 /AH_';m]a
(2025.09.29) (Sparse) | DeepSeek Sparse Attention 128K = W= ,
e - Non-NVIDIA MENA A X|& MU &2 XMel

A A7)

(1) MLA (Multi-Head Latent Attention) - “wW =g 3w~ 16D

71¥ MHAMulti-Head Attention)= =do] AHZAFE KV Cache(e]# s} 7Y

=27t 7stardesE solue WEo] JUTH DeepSeek= ol & | As}H]
98 KVE AAd A #E(Latent Vecton) 2 =38t A Asta, T3 wjvt
Edste 7les EQ1D3 AT o2 &) FE Al WEY HAFES Ho 93%7t

160) CNN, 2025, A shocking Chinese Al advancement called DeepSeek is sending US stocks
plunging, https://www.cnn.com/2025/01/27/tech/deepseek-stocks-ai-china
161) Vizuara, 2025, Decoding Multi-Head Latent Attention (MLA): Reducing KV Cache by 93%,
https://vizuara.substack.com/p/decoding-multi-head-latent-attention
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(2) DeepSeekMoE (Fine-Grained Experts) - “Z&7}e] M &E3}” 164

71¥& MoE(dl: Mixtra)7} 442 & AZ7HExperts) 8% F 29 =2 Aod,
DeepSeek= AZ7Fe g ZA 2N, dFE FfF H&7HShared Expert)=
yAsS & d43stat (& 671B e F EEY o 37B(¢F 5.5%)% &
)

ARA O ATt B39 "FE A FAE T eA s AT AXe] 1t
A3lE= MoEY ©dS RstdA s, 2d Aoz thy] AA 75 B &L 1/10
FEOE FAZ Aotk ol "Ad mde AF3HCommodification)” A71E 1

A

(3) FP8 Mixed Precision Training - “dt=¢lo}2] 3A =5~ 165

149 A #A(Forward/Backward)S FPS(SHIE R F A
ZH YN IE A F53ko], H00 GPU Ee12=H <

SHT HA HI00S T317] o8 AdoAs dugE 3oz GPT-43
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162) Towards Data Science, 2025, DeepSeek-V3 Explained: Multi-Head Latent Attention,
https://towardsdatascience.com/deepseek-v3-explained-1-multi-head-latent-attention-ed6bee2a67c4

163) DeepSeek-Al, 2024, DeepSeek-V3 Technical Report, https://arxiv.org/abs/2412.19437

164) Creative Strategies, 2025, DeepSeek MoE & V2: Commoditizing Large Models,
https://creativestrategies.com/deepseek-moe-v2/

165) LinkedIn (Qi He), 2025, DeepSeek V3's Key Innovations in 8-bit Floating Point (FP8) Learning,
https://www linkedin.com/pulse/deepseek-v3s-key-innovations-8-bit-floating-point-fp8-qi-he-e3dgf

166) Alnvest, 2025, DeepSeek Blows Up WE}'s Al Strategy: A Paradigm Shift in the Al Race,
https://www.ainvest.com/news/deepseek-blows-W|E}-ai-strategy-paradigm-shift-ai-race-2504/
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<GE 1D "AlZ 7is

TR Deepseek ZH 0| X| https://www.deepseek.com/
2z 2l MIT License (2t
A7 2023.11 (Coder), 2024.12 (V3) 2ol M A QEAA HAN 0|
A7)
=g =x 7t24 T2 AGPT-42 M5, 1/20 H|8) / MLA & DeepSeekMoE OfF[ElX{ S{Al /

ZERN Y Y S8

https://huggingface.co/deepseek-ai

£
2@ o|A g by ZaEM og Clo[EMl =~
e 31 16 82 2
SHAl Doy ==g= e ClREE £+ Likes 4= =22 £ community =
=13 Ir
W& XE | peepseek-v3 | 420,000,000+ 12,800+ 21,450+ 350+
= MI|XHEV) A9 X sH https://www.chinadailyhk.com/hk/article/604
H|AM(Smart Cockpit) Z& ZEZ &2 736
LS e =5 3 oo R
MH|AQ| 7|4t REZ DeepSeek
Of7|El A RHEH https://www.byteplus.com/en/topic/4167397t
*SMB(EA7|2d) 1z 2cf. & $10 0|0t | itle=deepseek-chatbot-whatsapp-2025
HIE2Z 24A1ZF F2/0|2F XMzl &
T=. (7|& GPT-4 cHd| 1/20 H|S)
=0 &l=2 |WeChat / Lark (Feishu) - EHoll= LLM _
Al X3t ENMES! HIO|=CHAT} XFAL 319 hlttp;s./{wvzjw.iﬁbc.c;m/2025/02/21/detepgteelf[
So| Al QoHEot oIFIS XA DA -led-ai-adoption-offers-china-opportunity-

DeepSeek 7|Hto= X3t

0-boost-growth.htmi

CHE &AL & 22t B4 SEDHAA
HIMO| =M, 52 A AR https://www.morganstanley.com/insights/arti
XSt == GDP AR 0.2%p cles/deepseek-ai-watershed-moment
Stab of A
R o olol
gij LJgEoI;};lj_;L;Heefso;Ie: (i d;I:CEA). htt.ps:/./chat—dgep.ai/news/deepseek—ai—indu
SABH04 210l TOF A|ZF 50% CHE. strial-integrations-telecom-auto-2025/
7| ol 371 Hel ¥ F ElojMA
JhEx 2 : 0 (2™ Z7H) (HuggingFace, ModelScope S ZA| CIREE)
= S 10 (2 37H) (H&E/FE/E7E RE 2 & GitHub 37H)
ClolEf S7H 52 37 dolsM 7o HlE H MMz YA == S, #2 HlolE
ol37H)
2lo[MA : MIT License (UIZ AIRE2 2EZAA ZIo|MA F 5L
o AA st g (R REE YA MU|ANE = 7FS)
osl 7|& : 0 (B5) (Uamat | &2k =710 7| glof RIS @EAA Q1K)

GHT 274)
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4. M| 2EZAI

Mistral Al Zg 2 ggd BEAFSE & §9 X Al AHEYOS R, "o Z 7l=
2] (Open-Weight) 7]qte] 1 8& < A
2025 7lE 7197kA 1179 /R 172 DE AADIgF o,

ASML - Microsoft « Nvidia 5 2. 2ZHE U#E FAE FX168353 )

Mistrale] )4 H&-2 “27]& AA, Ae2 =AGmall but Mighty)” . 3
u2}H| 73 Ay Al Sliding ~ Window  Attention(SWA),  Sparse
Mixture-of -Experts(SMoE) & oF7|8)x HAsE Fal st=dol aFAES g7
Hog gt

E3] 20259 =A1" Magistral(G-& E3hH¢} Pixtra(Be|Rd)S 53 €H2EES
Hol 53 A5 d9e= %‘f%‘}~f‘%, “AH %(Sovereign) A HZFe E3

ol FH& FTA }% T8 7Y 2 FE7I8e £F 2297 2y Aokt

i
o

O]
ok

<E 12> v|2=EZAl 8 7Y

=
249 I BHA Al e | I
oi2lo|e | olF|EX % A J|= HAl F 8 Y E
@M A7 a}zfo|E HE = A= | T S t2

. -SWA (Sliding Window Attention)

Mistral 5 [ E/HBPHeIE MR
7B(2023.00) 7B =X =¢- GOQA (Grouped-Query | 32K BAE QO
Attention) M &

_ -E[ X9 IME QEAA MoE- A A
Mixtral 47B | E3ct oo MSo} 23 30K [7P_o|='| 1AM SIGPT-35
8x7B(2023.12) | 13B(MoE) . CHA, CH=01 #H

(Top-2 Routing)

_ -Z2f34! Dense 2E - CI=0] s
Mistral L olEe{= 20| X]=25} o
2(';();34 O;‘)rge 1238 (9™ 57H=20f) &/=3t- AL/S | 128K [:. ;AG lem B

' st ds tx 43 R =T=
Mistral Small 24B -2C|Hlo|A /S X| =X 5}- 150 32K [MA[ZHAX|]Z2H}Y H

167) BeBeez, 2025, Europe's Al bet: Paris-based Mistral wins €1.7 billion, doubling valuation to €11.7 billion,
https://bebeez.eu/2025/09/09/europes-ai-bet-paris-based-mistral-wins-el-7-billion-doubling-v
aluation-to-el1-7-billion/

168) CNBC, 2025, Al firm Mistral valued at $14 billion as chip giant ASML takes major stake,
https://www.cnbc.com/2025/09/09/ai-firm-mistral-valued-at-14-billion-as-asml-takes-major-s
take.html

169) Al Competence, 2025, Mistral Al: Europe's Bold Move For Al Sovereignty,

https://aicompetence.org/mistral-ai-europes-bold-move-for-ai-sovereignty/
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3.1(2025.03) token/s =11&% FE M, 22 C|dHio[A H|of

Magistral e -Reasoning (System 2)- CoT Z 128K (A5 FEINE 715,
(2025.07) ° s}, Zstst&RL) mo|Zatel ot i, =% 3¢

A #3)

(1) SMoE (Sparse Mixture-of-Experts) - “MoE w58} Alzx “170)
Mixtral 8x7BE &2 MoE 0}7]‘91%%7} LELS AYGAAME GPT-357 Hess

OFH

d 5 9es Hx2 =939t & 47B vav|g = 29 o 13BYF g4 3 5)
of A 2&& ST

ol "R ExA Aok sitt'es nAAIL v A IFhuE(Active
Parameter)S & 43}t 38 v 82 1/6(Llama 2 70B tiHDE Zo]& 84 &
HS FE3 o, o]F DeepSeeke}l Qweno] MoEE xj&Hst= o] A2A A 97

A

(2) Magistral (System 2 Thinking) - “f¢ F& =d“17D172)

20253 7€ EA1E Mistral®] A HA FE(Reasoning) 2 o|t}. DeepSeek-R19]
U OpenAl ol4 3 “AzZtat= AlZHTest-time Compute)” 1798 &3 Ex3k 4=

g, 39, A 719 BAS AR ©e g2E A4S dol “oAF 7 ]
g(Planning)* FHO T QEA2 Ale] B4 WS AU 53 £y U B

/AT J1BolA HolE £ 44 glo] TUE FE2L FIT £ e FU
digto] Hh o]& JoR £ HelH A £38 9% U mde U4
H3 Q.

20259 VivaTechOﬂ A EEd Hege s, NVIDIA H100/Blackwell B200 7]19ke]
Ul A FREFE ALE FHFolh HolEs} vF AR dojrbA %
TE Egyoz y_ﬂo}oi ™ GDPR @ EU Al HoHEU Al Act) &7 244

170) arXiv, 2024, Mixtral of Experts, https://arxiv.org/abs/2401.04088
171) Brainlllustrate, 2025, Mistral Al: The Open-Core Challenger Forging a New Path,
https://www.brainillustrate.com/2025/09/mistral-ai-open-core-challenger-forging.html
172) Aivancity, 2025, VivaTech 2025: Mistral Al unveils sovereign HPC infrastructure,
https://www.aivancity.ai/blog/vivatech-2025-mistral-ai-unveils-a-sovereign-hpc-infrastructur
e-in-partnership-with-nvidia/
173) Weights & Biases (W&B), 2025, Mistral Al Debuts Magistral: A Reasoning-Centric Language Model,
https://wandb.ai/byyoung3/ml-news/reports/Mistral-Al-Debuts-Magistral-a-Reasoning-Centric-Lan
guage-Model--VmlldzoxMTEyMjUyNg
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A Y =5 oW, FFNH AAGE SHHOZ gHEtE 7]Hke] HAUT
<E 13> v 2EZAl j&
THEERE Mistral Al ZE o] x| https://mistral.ai/
= . Apache 2.0 (7B, 8x7B S
=|Z 270 |2023.09 (Mistral 7B) / 2025.07 . i ' )
IA|7| i (Ma istra(l) ) 2to[MA 43), Mistral Commercial
9 (Large, Magistral)
F2 S3 |98 HE 282 A/ IS8 23 DHU(SWA, SMB) / HojE FH & 7|9} =9t Ss
S PAN [ ES . . .
i _;_)ll\_l https://huggingface.co/mistralai
s1Zimo| A g b ZeM 2 Hlo[E{Al =
55}
HE 42 14 38 3
Al o 224 CE2E Likes == =29 £ | community F
e X|=E |
Mistral-7B-v0.1 38,500,000+ 14,500+ N/A 200+
Stellantis (AEIZE[A) - MAFA Al =2, | https://www stellantis.com/en/news/press-r
A2 WS4 HIMEEOE ot 2} eleases/2025/october/stellantis-and-mistral
AA/AX[L| 0| T3 E=2 FA oo -ai-expand-their-collaboration-to-accelerat
Mistral 2&! £85t e-enterprise-wide- ai-adoption
ASML-EH=A| R&D 715381 13% K2 https:// h.cont m/company/mist
Sxtol s 2|Aafm AlAE JHEE o Ips.. research.contrary.com/company/mis
=9 a2 2% &=3l0| Magistral D2 & rai-al
AR TotalEnergies - Oi|L{X| C[O|Ef £4], ]
g https://total . -rel
i FSBOn-Premise) Lo et | LR IIEEET RS IO
FHE =610 ol|Lx| AL o] Srgies-cotane
= ease-application-artificial
Capgemini-=2 24 ZAE. ™ MH 7| _ -
DM Mistral 7|EFo| AUAIES Al hlttps.{/W\:vtvr:.crai)rgr;]ier::nllicci)/m/about—us/techn
22N 7= 9 Fxs Myja gz | Oo9Parners/mista-a
7| dlole] 27K Mol ¥ = 2to|MA (Mistral Small 3.1 / Mixtral 7| %)
* Mistral Large 2 / Magistral 222 2
7IE5x S7H 10 (&t 37H)
= 2| 0 (2™ S70) (= ZE 2E
Hio|ef =7 : X (@37H)
EHJRES : Apache 2.0 (A= 0|8 A}R)
adX st =
0sl 7|= 0 (88

GHT 274)
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5. 7+= Gemma/BERT

Gemma 3+ 72 DeepMindZ} 73 HA A= ¢Z md(Open Model) A& =
%, Gemini 2.09 A+ 71&€< 7|Wo 2 FHHIUG. 20259 3¥€ A9 Gemma
3v 71 92E T4 EdoA Hojuy o}7jEl A TAFE ojnA ¢ HAES F
Aol ol sl HEIRY Y olE] E(Multimodal Native) %3-S ®Agon, 128K

Edo A& dE2ES At A4 Mk "HY7 e AllResponsible AD”
9} “HA(Accessibility)“ 0.2, ARy} Yuk R EEo|} THMY 7] 7)(&] o]
2 AH 5 4 de 1B~27B Aloj 29 188 Rdd HZFsta Ytk

Google BERTE 2018'd 3 o] "ztddo] o]sj(NLU)'9 3%
L, 20241 12€ ModernBERT=Z A &A st #1298 AAQ7]E 2ttt 7]& BERT
o] FAGI2 EFE AFHE FEs 8192 EF AR AYES s, HA
Flash Attention 2 7|&€=2 F& Z:E—g— H] 94:249_3 o] 20259 A RAG A] 2~
o] A T ETHRetrievenZE A = ol o},

DY (@ | mat | opFlEN ¥ s vlE
HE| A E =0 o gl glA
HAZ) o | A s e 2R % A
-Knowledge Distillation™ & - _
Gemma 9B / Logit S ftg ng (312 of | 8K [1ds BEIFE 2
(o]0]] OoTrt-cappin Ela— -
2(2024.06) | 278 I PRIg 1= oF A5 uHol=
A3sh
-HE[R2E (Vision) BHRE- =
Gemma 3 =El== (Vs - H [Z=AZ/2Hi]loT MAM
1B(MoE) | HA&F MoE O}F|ElA{- Z2H} 128K _
1B(2025.03) I A, ADIEE H|M
2! NPU | =35}
Gemma 3 “=rlsrols E&- oloix [eC|ulo| Al ES Al
emma
4B(2025.03) 4BMoE) | HAMSNVQA Jts- x| E | 128K Ol X| R ZA QOF
' HIO|AS A\ WA o
-AF/MEHE s S8 )
Gemma 3 HTMHE 1 [0 T2/ M 12 X8 X|A|
278(2025.03) 27B =2 3 MY RAG- Llama 128K ol8 T A
' 10B2 AS XE T oc
-Encoder-Only Transformer- [Hl NLUEIAE 22
BERT-Base( 110M MLM (Masked Language 519 AT OIAINER), ZHAd
2018.10) Model)- NSP (Next Sentence A
Prediction) =
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-Knowledge Distillation(BERT N
DistiBERT(20 d2ah- 20]of = 50% = (ECIAH0l /S Al ZH

19.10) 66M | 2 A gov srak e | 912 2 U 244, S
97% —|<-3|—X| nE = 'Io

—Dynamlc Masking(&t& &

£ JHAM)- NSP A, of % [DMS NLUIEZ 2M
f";';g:g OL;; 355M | 2 CllO|E{/AIZ+ BH&- BERT | 512 28 e X3, 2a
g ' CHH| Z+Z7444(Robustness) 2t EX|

s}

-Disentangled Attention(®|X]| - ——
DeBERTa-V3 | , o) /W& &£2))- Enhanced 512 [SI%TQ(QXI)LU(]DIDI R
(2021.06) Mask Decoder- 7|Z BERT e =5 =

AY E SOTA 5 SE A

-Rotary Embeddings (RoPE)
ModernBERT | 110M / | (& X 2[)-Flash Attention
(2024.12) 340M | 2(5= 28 1)- Unpadding

(B2 23D

[XtM[CH Z AH/RAGIRAG
8,192 EEZH, A2 HE/Z
g =M 24

CGH A7)

(1) Gemma 3 : HEIRY YolElE (Native Multimodal) - “H+= A2l %
87 170

Gemma 3v ¥ &9 HA QJAIYE F2ete o] ofye, mdl opy|ER 2
AA olu A EEF} HGrE EF A AYstEE AAHAG. o= <l
3 1B 24d RHoME Fug ojnA HMEH AZ4F A3 H(VQA] 7}
ottt ol ZutEZEO|Y [oT 7]7]olA Aw dA flo] 7ivet dde ANz
°Z EXNE 4 A st oA FHFHE([Edge Computing) A& 2 g4S do
Aot

@) — =
= &%09

-

(2) Gemma 3: Sliding Window & Local Attention - “&H& xg]e] F4k” 175
128Ket= 1 HY2EE 8202 Adsty] s, BE dolo7t AA &9
& BE gl g5 golo(Local LayenE 1024 EF AR JF3=5 A A

174) Google DeepMind, 2025, Gemma 3 Technical Report, https://arxiv.org/abs/2503.19786
175) Google Developers Blog, 2025, Gemma explained: What's new in Gemma 3,
https://developers.googleblog.com/en/gemma-explained-whats-new-in-gemma-3/
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o} olg 53 71 BAE 248 u% KV Cache W=e AEFe g0z =
of, 117} M8 GPUZ} ofd RTX 3090/40905 LHF AH|AE GPUAAE 4
@ A48 o] P51

(3) ModernBERT: 2025 3% ¥ E" (The Comeback) - “AAel AL up#
o 17

20181 18] & BERT #&F 20259 HAl 7<= dsiA A EYIBEG T
Rotary Embeddings (RoPE)¢} Unpadding 71&& 243 @32 512 EZ A3
S 8,192 EZo = Ayl om, Flash Attention 28 B3] 2 £52 24H] =9
t}. o]Z U3} ModernBERT+ AAE AILLM)S] EFAYolAdS WA= RAG
Al Zglof A, “ojW FAE FuEA" AAPst= 2 EgHRetriever) EE 9 A&

EFo| FHAH.

(4) ="?1 53} (Domain Adaptation) - “719 WF< ¥ Eg2E” 179

BERT A2 LLM tiH] 1% Hlgo] 1/100 £Fo 2 - At o] g
& A g Bo] BioBERT(¢JA ™), FINBERT(F8), LegaBERT(H &) 5 EA Hof
ol & st&H 531 2dEo A AA #Hd, &3, 2P UHF A2=H
(On-Premise)= Aotsta Qloh. dlolg Het £A2 F¢= LLM =d< 7d
= 719 EdA 7P A0 Al EFHOE Hrhdet

<& 15> 7= AvKGemma) 7H&

JHEERE Google DeepMind =4|0]X| https://ai.google.dev/gemma
Gemma Terms of Use
20| MA (o™ 0|2 58, M

U= Al AR EF7H)

= xZI0 |2024.02 (Gemma 1) / 2025.03
AlZ] (Gemma 3)

176) Rohan Paul (Al Researcher), 2025, Google released Gemma 3: 128k Long-Context Window,
https://www.rohan-paul.com/p/google-released-gemma-3-128k-long

177) Hugging Face Blog, 2025, Finally, a Replacement for BERT: Introducing ModernBERT,
https://huggingface.co/blog/modernbert

178) arXiv, 2024, Smarter, Better, Faster, Longer: A Modern Bidirectional Encoder for Fast,
Memory Efficient, and Long Context Finetuning and Inference,
https://arxiv.org/abs/2412.13663

179) Jina Al, 2025, What should we learn from ModernBERT?,
https://jina.ai/news/what-should-we-learn-from-modernbert/
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2C[Hlo[A & HE[ZEL X[X3] [ Gemini 7[& 7[9F 2Z =&l [/ Android 2 Google
< | MEf7|(Kaggle, Colab) 91=

https://huggingface.co/google

ES
slZlH 0| A g ZaMd 2d 5 ClO[EAMl ==
et 3348 46 1066 63
Al o k=)o CIREE £ Likes == 229 community =
e x| = .
Gemma-2-9b-it 11,500,000+ 8,500+ N/A 150+

Android / Pixel - 2C[H}O[A Al 7[S.
A Al & = ZHM Eo EFH Al
7IS(AAZE #HY, 29f) 2|

| Z22kstEl Gemma E':*' e

NVIDIA NIM- °1|E-|-‘-LE}0|7< I:IHit NVIDIAS]
= MElE =2 0lo|3E2MH|ANME https://catalog.ngc.nvidia.com/orgs/nim/tea
E35l 7|21=0| Gemma 2EHES ms/google/containers/gemma-3-1b-it
20| A/ZERE| EAH| HiE
Kaggle / Colab- H|O|E{ AlO[AA/WS,.
M M7 H|o|E|l T}EtXES0| GemmaZE https://ai.google.dev/gemma/docs/core?hl=k
st26 AZRIHE Zof U Al Bl EU o

AIA 7I.II- I—I:.A-I ‘_-:O EL‘:II_

7|z HiolE 70 Hel H =L 2fo|MA

https://io.google/2025/explore/pa-keynote-4

M
> 0
o
oo

_
[t
==

715X 37K : 0 (2™ =7H) (Kaggle, HuggingFace, Vertex Al Model Garden)

= 2 : 0 (&M B7H) (Inference, Fine-tuning Ol M Z= ioF)

CilolE =K : X (O]370) (BH& HIolE ++d dH|E S &AMl 0|37, ZEE Z=X)
2lo|MA : Gemma Terms of Use (FHZ4& E.}OIA,_‘IAOIL—} Apache 20 EE}E Ht 9l2)
ad™ HMe S (B Rolist 8= X S AUP &5 )

osl 7|& X (EEF) (YYUS 9oje 2EZ4AA "*°|9P'— CHE, 'Open Model’ HE&)

CHA )

6. OpenAl gpt-oss

GPT-0SS&= 15 #H3JF(Closed) A& 3] 2 OpenAI7} 20253 84, #

HS TSt HxE FNT T2 LE HJE

DeepSeek 5 AAS T4~ o] oo tf-g3lr

‘0 Alg]Z(0l1, 03)'9] 7H3

st= H A Fskh
Al mdlQl gpt-0ss-120b2} gpt-0ss-20bi= Apache 2.0 @ho]Ad~E zjg sl A

ikl %/\lﬂ»&#fﬂ, 7lt

]
£(Reasoning) T8 <= 4EsH o Ed=E o]

o

180) OpenAl, 2025, Introducing gpt-oss: Pushing the frontier of open-weight reasoning models,
https://openai.com/index/introducing-gpt-oss/
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TR oyt FYPA o] &H} FAo] ¢Hs] AfET. 53] MXFPA4-bit) ¥=t
3} 71&3 MoEMixture-of -Experts) 0}?] g5 ZA3gste], HI00 ©¢¥ GPUANA =

120B9 RE& 7&£0F FLET £ A= §E&8A4S 23T o= “OpenAI A0
s3] g & FAste RdR ﬁéﬂﬂg%u},m

[=2he s otzfo| _ .
Of7[Elx| & sy 7[= 4l | HAEHAE | F2 8 3 ERU
@ A7) | HEF SE T t2A
- FE =H3 - AdlEfZzfo|= LHFY
MoE (Reasoning-focused MoE) (On-Premise) ==
gpt-oss-120b 117B - MXFP4 UH|O|E|E AX|s} 128K - 275 Xl ojo|ME
(2025.08) (H100 & #3) I
- Apache 2.0 2l0|MA (A - IMs 3G Y $st
M 2™ ) =X si&
- I3z EZiAzO| ofF7|El - 2Z FY OAIAEHE
% - ClX|(Edge) ClH}O|A
gpt-oss-20b ) _
(2025.08) 21B - MXFP4 X}s} (RTX 4090 32K ==
' T+ 7ts) - JHQl AR I N
- Apache 2.0 2l0|MA Xt
(RFA AHd)

(1) Z2&-& MoE o}7]€/4 (Efficient MoE) - “120B<] A5, 5B9] 7iuj & 182)

GPT-0SS+ 120B =4 7|02 & 117B #&vy F EZ93 © 5.1B(F 4.3%)
o gAele 23188 MoEMixture-of-Experts) T+%E AH4AT o+
DeepSeektt  Mixtral 2ot 111 FZ el 3 4A(Sparsity) & TFEI Ao=,
Softmax-after-topk #-$8 <18&S 53 AE/} Age A=
F}H o7 120BF AL %Xl'é}?w& AR AAFE 7B nE £208 U

£ &5 nopgor PN

T o

(2) Native MXFP4 %#}3} - “H100 3 7] &w~” 183

181) TechXplore, 2025, OpenAl chief says it needs new open-source strategy,
https://techxplore.com/news/2025-02-openai-chief-source-strategy.html

182) OpenAl, 2025, Introducing gpt-oss: Pushing the frontier of open-weight reasoning models,
https://openai.com/index/introducing-gpt-oss/
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71Z&9] A}3 9kzk3H(Post-Training Quantization)®} Ea], 8t ©AIRE 4HE X
uiol MXFP4 (Micro-scaling formats 4-bit)E JlolE|B2 2 &3t E3] HA
et g o 90%E AFAsk= MoE #olo] 7tex|E 4HERE AWstA kS,
H Ry AMEHE 142 =9HY. o] 7l Y& 9 HI00 (80GB) GPUAA =
120B RS AA glo] +5& ér 9} M, 20B 292 16GB W ZglE 717 4H]
28 GPURTX 4080/4090) M &= &3] 253kt

(3) Chain-of-Thought (CoT) &% F& - "AZsles & 2d” 189

GPT-0SS+ ol =9 #Alel "Ayz&t= 34 (Chain-of-Thought)' & <

A2 WASSAT. AFEAE low, medium, highZ F8 7252 x4

o, wdo] Y@E 'Abal A (Reasoning Path) AAES & | EelE

o} 01% Eut~d 7|E ol 29 g, It Al =83 .R/E
AES AAA AAS dHeHA AT &+ JA <+

1m

(4) Agentic Tool Use - “A-& do]HE FZ 3}” 185

o H2E Y-S do], g4 s &(Function Calling), 1 2&+$4, Python =
T A% 5 =7 A& wYo] g WA AsHEHAN. FxIE =9
(Structured Outputs)& 7]E A Y3ste], LangChainolyt AutoGPT9} Ze Z#H Y%
FolA EZT JIAEZESE Fdst= A& oo E(Agent)d] FHE FA &
7}s8t .

<3t 17> OpenAl gpt-oss 7H&

THEEX} OpenAl Z 0| X| https://www.eleuther.ai/

Z| =374 [2021.06 (GPT-J), 2022.02

2tojad A - _
Al7]| (GPT-NeoX) tol Apache License 2.0

183) Kaitchup, 2025, OpenAl GPT-0SS: Native 4-Bit MoE Models,
https://kaitchup.substack.com/p/openai-gpt-oss-native-4-bit-moe-models
184) SiliconFlow, 2025, OpenAl's gpt-oss Now Live: Designed for Agentic Workflows,
https://www.siliconflow.com/blog/openai-s-gpt-oss-now-live-on-siliconflow-designed-for-agentic-
workflows-advanced-reasoning-and-coding
185) GPT-0SS Documentation, 2025, Getting Started Guide: Function Calling,
https://www.gpt-oss.io/documentation
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ABL F8/H2H S H|0|E 7&0| £Vt
%._I' Z|4=0| o012 7&% == XAI_ M- . ) .
IuE, | of= N 2E 1 1https://th|nka|corp.com/opena|s—gpt—oss—mod
On-Premise)ofl /+=. APl H|& g{0| 1M _ . . :
L 2= sio els-private-cost-effective-reasoning-for-ai-|
o T= =2o- agents/
Local Coding Assistant - 24 FE =<
=~o aro [Bl. ZHEXFS0]| GitHub Copilot CHAI 2Z  |https://www.virtualizationhowto.com/2025/05/
T2 BE
JNES PC(H100/RTX 4090)0ilM =&l& o= &  |pest-self-hosted-github-copilot-ai-coding-al
ot= ZE Al 5. HQt 28 gl= ZE ternatives/
RS ety 3 2HEY 3.
Agentic Workflow - Xt O|0|NME Fx.
=A5 =7 5Z(Tool Calling)o| 3t https://www.langflow.org/blog/openai-gpt-oss
LangChain/AutoGPT Z|Ht of|0|XME2| sHAl |-and-gpt-5-on-langflow
D2 XHE, Hest =2 FESE 0f0]
ME d3E &4

7|2 HIole 374 ¥l ¥ F2 2lo|MA
JIEx| ZH : 0 (&AM 27H) (Hugging FacedM ZEA| CIREE 7Hs)

= 3K : 0 (2™ 3N (FE/MEIHOCIRY Z= 100% S7H)

HlolEf 374 : X (O0]137) (BH& oM 74 HISIH - 28 22 235)

2lo|MA : Apache 2.0 (%, Hil=Z, AHX Ehof D5 X}IR)

AAX X5 D e (H=o ALSAL 4= HMsto|ut oiE MEH |l3)

osl 7|& C A (IBRAEEE £FstLL, &E Hlo|E 0|37HZ 'Open Weight' &7

(RHAl AHd)

7. ¥ko]F ERINE

ERNIE 4.5 (Wenxin 4.5)+= <= Ho 24 A 719l Baidu(¥lo]l F)7F 2025
6¢ 30¥, 71E A A FAHSIY AF FE LT A~ Al Bd A R186)

N

186) Baidu ERNIE Blog, 2025, ERNIE 4.5 Model Family: Open Sourcing MoE Models,
https://ernie.baidu.com/blog/posts/ernie4.5/
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3 A 321 ERNIE 4.5 (47B Active)9} 743 =& ERNIE X1 Apache 2.0 g}o]
Mg & Hﬂoi FEA ol&o] Jhssith. B3] npolFo AA Held ZH A
=91 PaddlePaddled] #HZ 3 5o glom, 20251 99 &A" ERNE 5.0(Native

Omni-modal©. 2] 7|&4 A4 18 9&S Pt ol “F7 Hx9 Al 7]
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<GE 18> oY =l
oYy o7 |Elx o
ot2tole | | ) HEAE | To 25 2 EMA
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ERNIE 4.5 . 2) o8k o simimg oA
(2025.06) active) | - PaddiePaddie 3xist o ssEs
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- RAG(ZAIZZ) S3t Bt
- DR AH|A o=
- ADIE ClHjO|A
26B - On-Device MoE (Z2Fs}) (Xiaodu)
ERNIE X1 -
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(RHAl A7)

() MoE ©}7)8lA (Sparse Mixture-of-Experts) - “E-&4 ¢ SFtis}” 188)
ERNE 45% % 3elvlE 424B 5 EE9 47BvF &4 383}= Sparse MoE +%

E At o= AA mdel DeepSeek-V3(37B Active)$} FASE Ao g,
At 2do] A5S FASHAME FE HES Frjdoz 3 dyHzZgo|zx =

187) CNBC, 2025, China's biggest public Al drop since DeepSeek, Baidu's Ernie, is about to hit the market,
https://www.cnbc.com/2025/06/29/china-biggest-ai-drop-since-deepseek-baidus-ernie-to-hit-market. html
188) PR Newswire, 2025, Baidu Unveils ERNIE 5.0 and Al Applications at Baidu World 2025,
https://www.prnewswire.com/news-releases/baidu-unveils-ernie-5-0-and-a-series-of-ai-applic
ations-at-baidu-world-2025--ramps-up-global-push-302302856.html
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= =57
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7 |3z SURAG) S8
/2™ o|A
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N = 2N 5 EEES HlolEM %
&=}
HE 112 2 30 0
el 24 oo (=] £ i z= =t i
ek x| = el CIREE = Likes = = community ==
News, 2025, Baidu Open Sources the WENXIN Large Model 4.5 Series
https://news.aibase.com/news/19339
190) Alnvest, 2025, Baidu's Al FEcosystem and ERNIE X1.1: A Strategic Catalyst for Long-Term Growth
https://www.ainvest.com/news/baidu-ai-ecosystem-ernie-x1-1-strategic-catalyst-long-term-growth-2509/
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Mt - Al PC & REZZ} ADIEE
LHE Al Of Al A =0
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=
2lol(Zeekr £)o| X2 =AM 0|Al
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CHEHE Al X8
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oSl 7|2 A UIBX/RZE &F,

37H) (Hugging Face %! PaddlePaddlediA CIR2ZE)
271) (PaddieNLP 2fo|E2{z|E

X (0|374) (&= Ho|H M2 HISH F=

Sofl DA SH)

X

Hlo|E| O|Z7HZ ’Open Weight' £7F

)

8. HzHo|A &

Solar (&£2hH+= “ZHA| Wk
Al 719 d2HolR e Z3 14 LLM A8 &t

7+egHSmall but Mighty)”

2023 12€, 10.7B =22 AA =<9 DUSDepth Up-Scaling) 7|<< AlKo]

o 7o~ T RT 191DE A5 F=d

FES Wty 20259 THol=

31B =719 Solar Pro 2& A2 &A%y 2 Z#E o] F(Global Frontier)’

191) Upstage Blog, 2023, Upstage's Solar 10.7B Emerges as World's Top Pre-trained LLM,
https://Upstage.ai/news/solar-10-7b-emerges-as-worlds-top-pre-trained-1lm
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o= Zpguty Q.

==kl Ol7 &l A
of2ti|E FHEIAE Fo 2 4l g7
@ az | U sy o1 s aR=s= T 28
So -DUS (Depth Up-Scaling)=|= = D[/ EIXE, B
olar
o 10.7B &- Llama 2 / Mistral 7B 7|8t & | 4K / 32K | M 22 RAG 7|=
Mini(2023.12)
&- 35138 o|sh 1 M= =1
Solar Pro -59 ZEe| EFE- M= GPU | DIgS/TF=EIA N
Preview(202 | 22B X5} (22B29| D}E)- GPT-4 CHd| 32K XAIZHM 22 okny
4.09) 25H) 2 &= H A
-ZHE[MZ 45 (GPT-40 & MEIHDE SIS
Solar Pro o= . 32K / [_ _ = =3
31B £)-Reasoning(=&) 2t5}- st=2 5t =2 Tl wE/
2(2025.07) L 128K
0{/290{ Dual-Language =% 35} olz R
-System 2 Thinking (Af12 2 I _
Solar Pro 2 ) y . g Ara [AlE =2]%s =
. 5})- CoT(Chain of Thought) LHXH N
(Reasoning)( | 31B ) _ 5 X 128K o, M2k 7|&, ofo]
3t- S8 =2/ 22X &
2025.09) =3 B 2A
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(<A A1)

192) Upstage Console, 2025, Solar Pro 2 Released on 2025-07-10,
https://console.Upstage.ai/docs/models/solar-pro-2

193) KoreaTechDesk, 2025, Upstage's Solar Pro 2 Beats GPT-4.1 in Global Al Rankings,
https://koreatechdesk.com/Upstage-solar-pro-2-korean-global-ai-frontier-model

194) Upstage News, 2025, Solar Pro 2 Breaks Into Global Frontier Al,
https://Upstage.ai/news/solar-pro-2-frontier

195) Upstage Pricing, 2025, On-premises Deployment for Enterprise,
https://Upstage.ai/pricing/on-premises
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(2) Single-GPU Optimization - “QIZz} H]-& 09 =27 19

Solar Pro 2(31B)+= %#}3H(Quantization) 7)< Ag A, AvHAE I8HIt=
RTX 4090(24GB VRAM) 3% ZLO%W 20| 7}5E 52 HA319E T “Al 9
o] WYAHES FHEJTE= HrtE won, 1wl F¢-=u HI00 AH flol=
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5 wop 2xdgns 75 19 2ol HAAT

(3) Purpose-Built Reasoning - “2h2 #<Qle] Aarz]” 200

202533 Solar Pro 2+ ©@¢ @W AAES 9o, DeepSeek-R1¥4 22 =
(Reasoning) s¥o] tF Z3HAtt. E3] gk=xol/Fo] o|Fdo &AM Y
g FEC: " HEA WE v AA HE") TEL Llama 3.1 70BE
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otz rht

BFY ABA ACHE, AT, 53) A%l 57 ARgon, g 2
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196) Hugging Face (Y2AH|0]X]), 2024, SOLAR-10.7B: Depth Up-Scaling Methodology,
https://huggingface.co/Q AH|0]X] /SOLAR-10.7B-v1.0

197) Synced Review, 2023, Breaking LIMs' Limits: AAHOJX] Al's SOLAR 10.7B Shines Bright with Simple Scaling Magic,
https://syncedreview.com/2023/12/31/breaking-llms-limits-<AHOo|X]
-ais-solar-10-7b-shines-bright-with-simple-scaling-magic/

198) A AH|o]A] Blog, 2025, Solar Pro 2 Preview: Small. Powerful. Now with reasoning,
https://QAH|0] X].ai/blog/en/solar-pro-2-preview-small-powerful-now-with-reasoning

199) Database Mart, 2025, RTX 4090 LLM Inference Benchmark,
https://www.databasemart.com/blog/vllm-gpu-benchmark-dual-rtx4090

200) Upstage Launch News, 2025, Solar Pro 2: Fluent. Reasoning. Frontier.,
https://Upstage.ai/blog/ko/solar-pro-2-launch

201) Asian Intelligence, 2025, Solar Pro 2: South Korea's Frontier LLM,
https://asianintelligence.ai/reports/4/solar-pro-2-south-koreas-frontier-llm
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202) Yloly] CLOVA, 2025, HyperCLOVA X Official Overview, https://clova.ai/en/hyperclova

203) 4Ylol®#] Tech Blog, 2025, Introducing HyperCLOVA X SEED: A Commercial Open-Source Al,
https://clova.ai/en/tech-blog/sowing-the-seeds-in-the-ai-ecosystem-introducing-hyperclova-x
-seed-a-commercial-open-source-ai

204) UYloly Corporation Press Release, 2025, UYlo]#] Unveils “HyperCLOVA X THINK,” a Reasoning
Model with Enhanced Al Agent Capabilities, https://www.4|o|H
corp.com/en/media/pressReleasesDetail?seq=33066
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o], “g=ro] Al = slo]HEFEn}” g XF YA E 23T

(3) Multimodal Native - “®31 3 @l b= A7 209

A
g ~E®¥o olyg} o]m|x], A& ZAld o]sst= Multimodal Native RE=E
A4

AgtatAdtt. =9 v A& 24 189S B1 S %= STEMGE 7] </
3858 ok BIlAlA 46.4% BEEE 7]1F8tH GPT-4.1(40.3%)& 31210

it

205) A H | 2025, Yoy unveils homegrown Al model HyperClova X Think,
https://koreajoongangdaily.joins.com/news/2025-06-30/business/tech/Naver-unveils-homegrown-AI
-model-HyperClova-X-Think/2342061

206) arXiv, 2025, HyperCLOVA X THINK Technical Report, https://arxiv.org/abs/2506.22403

207) Naver Cloud Blog, 2025, HyperCLOVA X Use Cases: Legal Q&A, https://clova.ai/hyperclova

208) Naver Tech Blog, 2025, Introducing HyperCLOVA X SEED, a commercial open-source Al,
https://clova.ai/en/tech-blog/sowing-the-seeds-in-the-ai-ecosystem-introducing-hyperclova-x
-seed-a-commercial-open-source-ai

209) LinkedIn (Dongsoo Lee), 2025, Naver has officially released its open-source Al model, HyperCLOVA X SEED,
https://www.linkedin. com/posts/dongsoo-lee-45028017_Naver-has-officially-released-its-open-source-activity-7
320813470411563008-s

210) Ylol¥] Tech Blog, 2025, HyperCLOVA X THINK: From seeds to forest,
https://clova.ai/en/tech-blog/hyperclova-x-think-from-seeds-to-forest
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ol# g T doiH AT AMulxo] Z&o] ALHTH 20259 o

ASE AnR ARe BAS AR 90 ARE AT, ol oA
‘o ol oLt MK oo} o] oWAT Ed W A4 U AF F

A 7% TR

<G 23> Yoy sto]HEEH X 78

IHEX} Ho[HEERE Z 40| X]| https://clova.ai/hyperclova
A 40| License (X, DASH) /
J_IiF_jo7H 2021.05 (HyperCLOVA) / 2023.08 20| MA M5 240[MA (SEED -
|71 (X) / 2025.04 (SEED) AN 0|2 T1s)
=0 =x | =0 HIOIE SHE2F MAl 19| / £H{2] Al YEfA 715 / 2C|HIO|A(SEED) &
T T | ZE2(THINK) 2holgd et
{4 oA .
=4 https://huggingface.co/U4| 0| -hyperclovax
SR [JES B e ZaM 2 £ i[O E{ Al
58t 60 1 6 -
L=l CIREE Likes 229 community
RYperCLOVAX-S) 126,000+ 1,800+ N/A 50+
Sl ZE EED-3B ' '
i X2 |HyperCLOVAX-S
EED-Series 300,000+ 3,500+ N/A 120+
=)
Mot ARBALS] BEs AR(UE
} _ P;} | == ( S wo | https://www.l| 0| cloudcorp.com/U| 0| _C
7tM AERe | 2 A FHESFS loud 251114 EN.odf
xo wg |OlGSIT HEs MBI alES A [0 TP
At StE20AFE - S22 A0 https://www.koreatimes.co.kr/business/compa
Slo| {2 ZHIXE EMXSI0] 22A =0t | nies/20250423/4|0|8 -to-release- 3-ai-model
Y, Y 0y, %4 J7|lsE M s-as-open-source-free-for-commercial-use
7|= ololE] 27 Hel Y FL 2to|MA(HyperCLOVA X SEED)
*HyperCLOVA X / DASH / THINKSMS 22xc og
JtE=x| 274 : O (2& S7H) (HuggingFace)
= 3 0 (28 37H) (FEE ZE H3B)
HlolEf S7H : X (@=7H)
2to[ M A : U[o|Ef Open License (&A™ 0| 5{&, MHHZE Al HA| =)
Ad™ st S (Bl Relis 8= 2R
osl 7|& A (BE EZX) (LamaQt SAFSH HAE = 2lo|AMA)

(RHAI A1)

211) Korea Bizwire, 2025, UlolH Unveils Major Al Upgrades with HyperCLOVA X for Search, Shopping and Maps,
http://koreabizwire.com/Naver-unveils-major-ai-upgrades-with-hyperclova-x-for-search-shopping-and-maps

-at-dan24-conference/29716
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10. LG AAH

EXAONE(Expert Al for Everyone)2 LG 18o] “HE/ #3299 AI'E &
e 2AH Al Zdojt},

20243 84, 7.8

=<

=
A 2dS 3L AxE QEZAA(CC-BY-NC-SAHE F7)212
M 2 ERL “UdxFl goly A olt). =&, E3, FT, It 5 63

A AE HelHE AT geddste, ok ARt ofye} 38t whole,

EXAONEZS E¢-= APl Bl npAlE g o] 20X SA AHEE < %«711 QME‘r.

== o2t | o7 |EX Y sA . Fo 8= U | HHE SI=o/Hi=Z
S70 AIZ) | ol | 7|& &l - T | EM 24

-LQEAA FIN (A At/sk=
EXAONE 3.0 (e (7%=l

)- 0|F10{(8hY) =& 24, § | &H|X&E GPURTX
7.8B(2024.08 | 7.8B - 8K
| E3} st&- 8T E2 &5 M XMZ | 3090 / 4090 (24GB)

IEZ! Mol sk& o

-AAZE XM2| =™}
EXAONE 3.0 | O/& N [2C|Ho[A]
. SE &= 2ohs- 2 GX| C|H}O|ANPU
Light(2024.0 | 7H(& 4K 2Hi H|AM,

HiQ/HICI= ME _ Etxl 77|
8) 2h) _ JHME Mo

s

o|=2 R ey I EEES

EXAONE I -Z2(Reasoning) S [ollEq _P | =]
3.5(2025.03) ME | 23 21 2%(Long 32K 7|8 M GPU AMB{H100 O|A}
' ' CH&) | Context) Xz| JHM- (ChatEXAONE),

212) LG Al Research GitHub, 2024, EXAONE 3.0 License & Repository,
https://github.com/LG-AI-EXAONE/EXAONE-3.0

213) Korea JoongAng Daily, 2024, LG Al Research launches Korea's first open-source Al model,
https://koreajoongangdaily.joins.com/news/2024-08-07/business/industry/LG-Al-Research-laun
ches-Koreas-first-opensource-Al-model-Exaone-30/2107568

214) LG Al Research Technical Report, 2024, EXAONE 3.0 7.8B Instruction Tuned Model
Performance, https://github.com/LG-AI-EXAONE/EXAONE-3.0/blob/main/README.md

215) Google Aoud Press Release, 2024, LG Al Research Taps Google Cloud to Develop EXAONE 3.0 and ChatEXACNE,
https://www.googlecloudpresscorner.cormy/2024-08-28-1L.G-Al-Research-Taps-Google-Cloud-to-Develop-EXAONE-3-0-an
d-ChatEXAONE-AI-Agent
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(1) Bilingual & Hybrid Mastery - “1oje} A|ZbS FAJo] 4 stA " 216

71E€ 3.0 2do] gtmoje} Yol & 111 502 & '8}7%] Absled Llama 3.1<
s7sh= Ol—gO*Oi(BlhnguaD Y HoFATH, 202593 EXAONE 4.0 €2
Eg} olu|A & FAl olsst= sho] B2l =(Hybrid) Al= 745}0}92‘3}

Yoz & HN =Ee ¢ F=olr 2%ste= Ae dol, BFT =Hely 3
st F224] o|HA A IAste] EATT AA WXt =2E B4 2d
el A A S8 2 A4 AR Ay A7t thF FdE o], dof At

ofe} HolE Wee Au7A BT

(2) Industrial Specialization - “2}8}/ &3] /4 %S o]s]st= 4}

e
=]
R&D Ho|HE 843l w5}

LGElst, LGHAEd ol 5 ADAe 2A S = 2025
d AAY AEAZ ST 7.8B Bdo] EF AA /\]71_}—% 11002 &1 A
}E AR O R, oJAlE A%k FH A dzoly wiHY B¥ HE L 1dE

A zmpel 2 FG7tA AWt

HES A3 7198 Al olo] HE ChatEXAONE(H &) AF
9 S G535k, =7 g4 7oy 719 WH W73 HolH
=) E‘r—Er"—E Heto] BAHE R&D FEUZE A okt

(3) Efficient Architecture & Data Foundry - “®]&& 1/4, A48 1,000
v ” 218)
ol tu] F2 Hge 72% A7sta 27 PCRTX 4090) FE< A#3 309
FeA gal, 202530 YA ol w&=g](Data Foundry)E 538 &&

216) Chosun Biz, 2025, LG unveils EXAONE ecosystem and hybrid Al at Al Talk Concert 2025,
https://biz.chosun.com/en/en-industry/2025/07/22/YIQB4QQ505ED5]SFXXROF6C3LA/

217) LG Al Research Official YouTube, 2025, Meet ChatEXAONE: LG's Enterprise Al Agent,
https://www.youtube.com/watch?v=asQhZI3_eTo

218) Korea Herald, 2025, LG Al Research Showcases 'EXAONE Ecosystem',
https://www.koreatimes.co.kr/business/tech-science/20250722/1g-exaone-data-foundry
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o] A& Wit
s mdk b e o] oful, Al S<so] Wed LEA HoJEE AEO
2 ARAFE 71es =Ystdth ol B AE7E 0%l 3/Y AYd do]
B 7HE Ade @ &F Tl 29 4 Al Hoj(AAR 1000w ), 71dE0
Al =93t 1=slete b = At v 8-S §rj8go2
<FE 250 LG A 3.0 7l
THEER} LG Al Research (LG AI9i712l) ZH0|X]| https://www.lgresearch.ai/
= =371 [2021.12 (1.0) / 2024.08 (3.0) /
Zfo|MA -BY-NC-SA 4.
A7l | 202503 (35) ol CC-BY-NG-SA 40
=0 =x 318H/E5 & ™2 Holg 6B A St /[ $=0{-F0f 0|51 ds =&/
T= S2HRE LGEHY
{4 o] A .
SN https://huggingface.co/LGAI-EXAONE
2@ oA g M ZEM 5 e ElJI=E
g 6 7 39 5
Al co ey CH2EE &+ Likes == 229 7 community =
= = EXAONE-3.0-7.8
N X[:® 125,000+ 2,100+ N/A 60+
B-Instruct
LGE}St - AlAX| 22 =21 E35 o
O(ﬁi} 518t ;inl: éELX AONEO}I sl https://www.chosun.com/english/industry-en/2
AT 2 Iom=E
~c ag SAMB0] AAK| B 2RSS XA 024/08/07/JDJ7GFFMXBAWXPZW3VRTCU3SCU/
AHE| Shutterstock - O[O[X| ZHMZl. EXAONEL]| | https://www.googlecloudpresscorner.com/20
HE|ZE T2 &36l = &9 24-08-28-LG-Al-Research-Taps-Google-Cl
o|0|X[of| Atse2 NEZE MBS o} | oud-to-Develop-EXAONE-3-0-and-ChatEX
HAM XMStE SEAL AONE-AI-Agent
7| dlole] 371 Hel & F2 2fo|MA
2tSX 374 : O (2t 27H) (HuggingFaceOlM &9l & CIREE)
= S 0 (3 (F2 4 FEdE 2= HI)
ClolEf S7H : &2 371 (KoMT-Bench & E7t GI0|E{AMl 7Y, &t& CO|E H|SH)
2to[MA : CC-BY-NC-SA 40 (H| &N S T2 /| &4A 0|2 Al LGt AHl2f 2Q)
AAX st D US @1 = 2 AAM A EVF - 2LE Q0|E 2E)
oSl 7|& A (BE EZX) (LUamaQt SAFSH HAE @I 2lo|AMA)

(RHAl AHd)

_91_



11. K 9 AX

AX (oojgt dx)E SKEHF Al dgd ‘22 Al ZHHY(Global Al
Company)” =S 93+ #A mdolt} 20254 7€, HAl WA AX 4.0 37
3t =2¥ AAYS dFsidth

M 2 EAE ‘A5H 229 SOTA(State-of-the-Art) SEZAAE FxFo 2
S etA As A7 2A9s Tk Aok AA e R sHA Fal, dejubuke
Qwen 25 o}7|ElAE 73] T¢208 =, SK @y Zo] RGd wos uEA
o] HolH= A&7 ALREE(CPT)F vlA2HSFDS S3skgth.

3 A¥, AX 4.0 GPT-4oRtt =] EF A &&0] 33% B =& 4=3
A AAAE BASAT £, o] A% A=) KMMLU WA vtao) A 78.3
dE& 715208 GPT-40(72.5%)E 57k "4k woj2 e + x4k 134 H o]
B’ 299 43 WA S8t

AR 72B(Standard)¢} 7B(Light) F 7HA WA o= AlF=m, SKE#HF Al Q=
g 3 3sto] g ol(Al Infrastructure Superhighway) 7 eFo wigl B2B dlEjZgfo]=
Al olo]BHA) ARl 29 A T2 S8205 3 Qi

GE 26> SKEEF AX 58 =g

E%%’ ILI'E-I' ol_alE_.“i_I ol sHAl 7IJ\ S Al aEiIIAE <o RE al El-jil
(—3—7H A|7I) DlE‘I = 5= = 52 et — TR S
AX 31 -Xtx| 7HZH(Sovereign AD- 21T EZ [7]& AI2l/EoHA
o 348 158 st4- 20| HYA/2E} 32K = o) 283 U
(2025.07) ]

25 ofsH Hop o
AX 40 7B | -Qwen 25 7|gt Td- 2Cisjolx | 16K [2C]uto| A/Hx| ]2

219) Hugging Face (SK €2 Z/A.X-4.0), 2025, A. X 4.0 Model Card & Performance,
https://huggingface.co/SK &= /A.X-4.0

220) SK Telecom Press Release, 2025, SK Telecom Unveils Proprietary Standard Large Language
Model A.X 4.0, https://news.SK ®l2]|Zelecom.com/en/2035

221) Pulse News (Maeil Business Newspaper), 2025, SK telecom unveils Korean-optimized Al model
‘A. X 4.0°, https://pulse.mk.co.kr/news/english/11358541

222) SK Telecom Newsroom, 2025, SK Telecom Unveils Plans for 'Al Infrastructure Superhighway',
https://news.SKtelecom.com/en/1606
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. ol C} O A}
Light A|Xsl- W2 JHHS AT Qot H oo 4, A
(2025.07) Chel BEX E
AX 40 -Z2a4 M= (Qwen 72B 7|Eh- [dle{=Z2lo| =]=Z
Standard 72B KMMLU 78.3& (GPT-40 &t3])- =& | 128K st 0l@ Xe|, HE
(2025.07) st 2AM X2 L == AN AE

-AlZt-olof HE|REL- 2AM 00X [2M AtsEHE
AX 40 VL o2 | 1 E;I_E- _ [O]X] 1 XSsHE
- O|AI(OCR) E8t- E/XIE sllM 53 | 32K M QA MBS Z
(2025.07) (Vision) ) _
25} 2 =tel
(RHA 2+g)

(1) Qwen 2.5-Based Optimization - #7+3F 712 S Z A~ B 34.822)

AX 4.0& Qwen 258 Hlolx~ a2 Aestgct Qwene ¢=HQ IQ/53
T8 Id=E fFASHA, SK "d#Fol AA JEd ghmo] EduolA
(Tokenizer)' & o]2ste] =0 A2 £x9 F84S Fr|H o2 At

ol&Zls] L It dEFH AT FuUsE FAl olFth wgREE MEE
HES ole w4, I AdE dHeolH FE e ZofFo  dolH
HyperCLOVA X& 53t gt=o] d5& EX A& Hl&o=E FHsT

(2) Token Efficiency Revolution - “$< |- 33% A7} 229

Av: 712 Qwen Zdoly GPT-4o7} $t=ro] 3 EAS AT o 2079 EE
S 20, AX 402 AA ETvelx g 13~1471% A82293kt},

APl 3% H|go] & Al B2B AlAo| A,
AX 4.00] 2BlEQ} T471H9 HeA 1 tiido]l Hal U

<E 27> SKE#E AX A&

I sKelz| = | =1)0|x| [ https://www.SK

223) SK Telecom Official Press Release, 2025, SK Telecom Unveils Proprietary Standard Large
Language Model A.X 4.0, https://news.SKtelecom.com/213534

224) HelloT (IT News), 2025, SK #JZ unveils A.X 4.0: Higher token efficiency than GPT-4o,
https://www.hellot.net/news/article.html?no=102887

225) DealSite, 2025, SK Telecom's A.X 4.0 beats GPT-40 in Korean efficiency,
https://dealsite.co.kr/articles/143106,/068020
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telecom.com/
_ Apache 2.0 (AX 4. K
EEE5T 2023.00 (AX A1) / pache 20 (AX 40) /'S
Al 2025.07 (40 SEZAA EJH) 2fo|M A 23| = Research License
e TET e (AX 3.1)
= o =x |Qwen 25 J[Eto] AEX Thgd| [ Eh=0] EE &8 33% JHA / RpA JHEE)2
T T 22 R0 H
SR [JES : -
EN https://huggingface.co/SK Elz{|=
5 21m 0| A g M M 5 e EldI=E
ks 37 4 11 3
oy CIREE Likes == =292 community =
Al .
et x| ® A.X-4.0-Light 32,000+ 450+ N/A 25+
A.X-3.1-Standard 15,000+ 300+ N/A 15+
SK Telecom (Oi[O|Z) - ZHQIS} HIA.
§§|. =2 oot olx-l 7(|.E gg, _'_|:|:[ -
SA S ofo|St o BE HAE Xz https://news.SK &l2{| Zelecom.com/213534
7|52 AX 4.0 Lightz} Mt
SK Hynix - R&D XAl ZAH HIZx| ZX _ o
=0 zie | BB YfE 7|2 SAE AX 40 7287} https://www.chosun.com/english/industry-en
SlA= =0 /2025/10/30/JC2QOTOPSRBYHJ7VZF5FXAAL
At st&oto], AFREe HEZo dMEXC R4
B AHE /
SHLEE - Al AER. AXe tED
XMetst 31=20] Ol S22 2K T2 | https://www.telecoms.com/ai/sk-telecom-ta
AEF 2ROl SE METE =0|10 kes-on-openai-with-updated-lim
AE 45 Bt 4

71z HolE 74 Hel X FL 2ojMdA

T X 40 (Standard / Light AX 3.1
7t5x =M 0 (&X Z7H)(HuggingFace) 0 (&t™ =71
= 2 |0 @MEE W BY D) Lo @)
Hlolel 374 | X BB ClOlEA OIBIH) | X ©IB7H)
2lo|MA Apache 2.0(A21X 0|8 2t AIR) SK El2{|Z Research License(pi7 =& 51&)
goim e | Do TES SR Lo gwe e )
7ts)
osl 7|= 0 (&%) X (25E)

(R =3
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12. <IX Al VARCO

VARCO (Via Al, Realize your Creativity and Originality)= <4 243 E(NCSoft)7}
&g LLMY] o] Folth.220 Z7]oll&= A Alve]l 2 23 NPCY Az v+ o
3l S FHoZ ARESoY, 20249 9¢€ Llama 3.1 7|Hto 2 oo A
T F3oz Zolgd ’'Llama-VARCO' AE2E 2Zihx2z F/siy ¥E
LLM A A = 7242205 e o gl

7 2 EARL A H 22719 =848 FEReasoning)” o Z3}28t}h,
g A9 g 2dy g, &4 Aoy 1" E 3 24 (Persona)

53 1009 7§(10B) olst vy EH F JF=ol FE FHE HIlsts
LogicKor Wlx|ul= 1915 7)1 &3&tH, “ZA vt £E3 g

2025 7dol= H2ERT ofy} om| Aot FH7HA ol HEERE =
222991 VARCO-VISION 2.0 ¢dojo] e Zarg F/208H, A 7pdwgt of
Uk g AdTeld &8 7 Al AAE Fasta o,

<3 28> NC Al¢ =8 VARCO =3

oy
oi2lo|E OFF[ElX] A &Al 7|& &4l HEAE =0 25 U A
@M A7) mf2io|E 71 &l & SIS = t2
-Llama 3.1 7|8t st=20{ T4l 8 /702t x}HEHR0
Llama-VARCO a 31 7ek gl=o] [+ & /72 {1 =20f
8B - LogicKor(8t=0{ £2) S5 1 | 8K ME RAG, BEM 9
-8B(2024.09) i C"
?l- DPOM S = =[Xs) M oF
148 / 528 | L ZHEH =01 A A

226) NCSoft Official Newsroom, 2024, NCSOFT Unveils 'Llama-VARCO LLM',
https://about.ncsoft.com/en/news/article/news_update_240926
227) Hugging Face (NCSoft), 2025, Llama-VARCO-8B-Instruct Model Card,
https://huggingface.co/NCSOFT/Llama-VARCO-8B-Instruct
228) The Elec, 2024, NCSoft accelerates Al solution business with Llama-VARCO,
https://www.thelec.kr/news/articleView.html?idxno=30320
229) Hugging Face (NCSoft), 2025, VARCO-VISION-2.0-14B Release Note,
https://huggingface.co/NCSOFT/VARCO-VISION-2.0-14B
230) NC AI Blog, 2025, VARCO-VISION 2.0 Open Source Release,
https://marcus-story.tistory.com/230
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ALz &Y S CS, #H
y -xZ2 He|@D- o|o|x|-g E=IPNES)
VARCO Vision | 25 ~E S8 o3 Tl 2S | 3K olo|x| HAY, A2
2.0(2025.09) B _
7tsst Ato|= QA x5}
(R A)
(1) Llama-VARCO-8B-Instruct - “g+=o] Fy o AHA” 23D
wEere] Llama 3.1 8B Edo] NCSoft7} A4 ++=3 1= dl=o] Ho|EHAlS
%7} st (Continuous Pre-training) Al # €448 =g ojt},
LogicKor Wlxm}=o] A 10B o]} detug =d 3 H% A wE J=A
ol AsS AHsit A rdddogx BFAS dlzo] FEI F27| 5ESHA,

= S
Sl RS Alolol A Thg A§HQ ol wolx wd® Hrhwsth

(2) VARCO LLM 2.0 - “th=ro] wpigE” 232)

Folst golwul ohyet F3ol, YRoI7HA 4 Folg Aojw %
Mgt mdelth, 228 B4 FA7 B4 AY A9 EHL Wy
Heich. B WS dol AY U nf WA HY2E 3
7t A WMol e}l 1A SUi(CS) AzHoN TZ MY RT S5 A
# g

¢
O

olr
o
n&
-

(3) VARCO Judge - “AlE H7}st= Al 233)

o U H2E A" o] Rde
GPT-4 APl )4l H 82 AH83 4 Q= A
9] s3]l EMNLP 20240 =%o] A& 5y 7]&

231) NCSoft Official Newsroom, 2024, NCSOFT Unveils 'Llama-VARCO LLM',
https://about.ncsoft.com/en/news/article/news_update_240926

232) NC Research Tech Blog, 2024, VARCO LLM 2.0 Details,
https://ncsoft.github.io/ncresearch/varco-llm-details/

233) Korea Economic Daily, 2024, NCSOFT launches evaluation model to verify performance,
https://www kedglobal.com/artificial-intelligence/newsView/ked202409230015
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(4) Manufacturing Digital Twin - “AlY 71&€& FHo2” 230

20259 29 AR NC AlE AY 8% A% 71490 *FVARCO 3D F Az
9o tAd EA(Digital Twin) HoF2 a4t

H2EY o|nAE 3D Ao wIZA HIsts VleS E8ste, dF7] F
3749 Ar] AlEHoldeolY 28 VMY Aed &HE TESe H &
A E Eole g4

[K ¥ o

o AYS s THE AV oAl AvtE HEDY
gt2 XI3}g Zlolth

<E 29> NC Al(, NCAZE) VARCO 7l &

IHeex} NCSOFT (GIMAIZE) - NC Al 10| x| https://ncsoft.github.io/ncres
earch/
X 27 |2023.08 (VARCO 1.0) / 2024.09 Llama Community License
APl | Uama-vARCO) T | Btolda (Llama-VARCO) / A}x|
2lo|M A (VARCO 2.0)
=0 =x St=0{ F=(LogicKor) 12| / 474 =0f X|& / A X ZHI= F=tof =X StHE
EQHOHLA(TTS)
S PAN [ ES . .
=4 https://ncsoft.github.io/ncresearch/
&2 o| A B My M 5 24 5 ElJI=E
g 29 4 9 6
pEi ClREE Likes = z=z=2 community <=
) Llama-VARCO-8
Sl ZE 42,000+ 550+ N/A 20+
et x| & B-Instruct
= "' NARCO-LLM-2.0-
78 15,000+ 250+ N/A 10+
NCSOFT (2|L[X|/ot0[2) - A ZEHI=
M. NPC CHA} Xt=s MM, AAE https://about.ncsoft.com/en/news/article/ne
AlLfz| Z=oF AHY, AAIZE O 0] ws-update-230816
AE B
o o VARCO Studio - &t X E0| A4, https://koreatechdesk.com/ncsoft-unveils-v
T*/: ;3 AlLlizle, Y& ZEIZ A FASIEE | arco-lim-a-versatile-ai-language-model-for
il ZolFE= Al FE ZElE. -creative-and-original-applications
POSTECH - E2X A0 HO{B82=
AlEtel BS5 BHEE 2RO 7AHA _ . .
SI= Mo HoIsls LM ofo|XE https://www.thisisgame.com/articles/176188
=5 e

712 Hio|H =74 "Hel H F2 Eo[MdA

Liama-VARCO-8B { VARCO LLM 2.0

?.

gl

234) Maeil Business Newspaper, 2025, NC Al announced VARCO 3D as core infrastructure for
digital twin, https://www.mk.co.kr/en/it/11481131
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o, tgjEH O =2 Snowflake(dl o] £41), BNP Paribas(i#4l &4 #4 70% Al
B%), A2IMEYT A5 Fol Utk FAIAE FIF A5H “li—E—‘“/‘l
© LAA(EM Hg A3, 2x0iE 7|t 678 B9k At 79
A& 40%E Asta ok =ul 714 dzEoAE AAAAHEA 2131

0% 9=), A0 &8 42 5 3007] A0S sty gl
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Ao Wgtsta gal x]zqs} 9lt}.

235) Alibaba Cloud (Alizila), 2025, "Alibaba Introduces Qwen3, Setting New Benchmark”,
https://www.alizila. cormy/alibaba-introduces-qwen3-setting-new-benchmark-in-open-source-ai-with-hybrid-reasoning/
236) YAH|0]X]. (2025). Solar: Apache 2.0 open-source strategy and B2B success. QAH|0]X] Official Report.
https://www. 3 AE|0]X].ai/ and https://huggingface.co/AE|0]X]
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=24 Al 53%, 719 9 AL AFste AT7|#CE OpenAl, 72 ot
JNE, F= A&7 Iefet dY ATE Fdste vl= A9 Hge 7]Ho|tn.
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A ZEY Al 29 20 4714 231D T wxulze HAT AX, @ olg <=
10007 o3, @ 71& HHY F84, @ F83 &B)F sht ol S5 965719
Al 29 HHE AFsh= Asolh

Hoodgs f5 Al 2d 2504 0519 T4 Ao (OSADD) A FAE 8
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Accessibility), 2 = .;l A(Inference Code Accessibility) X5+ A|&-3517] wj&E
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(1% 24] 22¥ 2
A Y )
Notable Notable
Al Models S Al Models
A% HolE | mm | A HolEl B i)
A fa Hl
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964 7H 248 7H
N, A — __
(1A =)

237) EpochAl, https://epoch.ai/, 2025.12.27. 3.
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vlol® 7% & =1, HyperCLOVA X THINK: From seeds to forest, 2025.

vlol® 7]« B2, Introducing HyperCLOVA X SEED, a commercial open-source,
2025.

vlo]¥, Naver Unveils “HyperCLOVA X THINK,” a Reasoning Model with
Enhanced Al Agent Capabilities, 2025.

Holy Fek$-= E=Z 1, HyperCLOVA X Use Cases: Legal Q&A, 2025.

A 2" o] #|. Solar: Apache 2.0 open-source strategy and B2B success. 2025.

H2H|o]A], Solar Pro 2: Fluent. Reasoning. Frontier, 2025.

A2Hol#A B, Solar Pro 2 Preview: Small. Powerful. Now with reasoning,

2025.

H| ] #], Solar Pro 2 Breaks Into Global Frontier Al, 2025.

2>, dlo]¥ forecast to post record annual revenue, Al Profitability

>

e

A
Improving, 2025.

NAZE F2] 7225, NCSOFT Unveils Llama-VARCO LLM’, 2024.

KM A E, “Establishment of 'NC AI' Spinoff for Commercialization®, 2024.

A Research, “VARCO LLM License (CC BY-NC 4.0) & Technical Report”, 2025.

Al A Research 7]1<& EZ1, VARCO LLM 2.0 Details, 2024.

ZAH) =, LG unveils EXAONE ecosystem and hybrid Al at Al Talk Concert 2025,

2025.

ZAH) &, Yol invests over 1 trillion won in R&D in HI, Focusing on Al, 2025.

ZY¥¢H, LG Al Research launches Korea’s first open-source Al model Exaone 3.0.
2024.

4B, Naver unveils homegrown Al model HyperClova X Think, 2025.

=ZE Y3, IMF, &3] AALFE 32%= 0.2%P7T.. “FAtez FA G
L7, 2025.10.15.

Korea Economic Daily, NCSOFT launches evaluation model to verify performance,

2024.
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Korea Bizwire, Naver Unveils Major Al Upgrades with HyperCLOVA X for Search,
Shopping and Maps, 2025.

Korea Herald, LG Al Research Showcases 'EXAONE Ecosystem’, 2025.

Korea Herald, LG, SK Telecom, Naver selected for Korea’'s sovereign Al push, 2025.

LG Al Research &4 5 X2, Meet ChatEXAONE: LG’ s Enterprise Al Agent, 2025.

LG Al Research 7]< X314, EXAONE 3.0 7.8B Instruction Tuned Model
Performance, 2024.

LG Al Research, EXAONE 4.0: Unified Large Language Models, 2025.

LG Al Research GitHub, EXAONE 3.0 License & Repository, 2024.

SKel#| & F4 A& HE, SK Telecom Unveils Proprietary Standard Large
Language Model A.X 4.0, 2025.

SKE &l 7225, SK Telecom Unveils Plans for Al Infrastructure Superhighway’,
2025.

[af 2] &7]

Albase News, Baidu Open Sources the WENXIN Large Model 4.5 Series, 2025.

Al Competence, Mistral Al: Europe’ s Bold Move For Al Sovereignty, 2025.

Alnvest, Baidu's Al Ecosystem and ERNIE X1.1: A Strategic Catalyst for Long-Term
Growth, 2025.

Alnvest, DeepSeek Blows Up Meta’s Al Strategy: A Paradigm Shift in the AI Race,
2025.

Alibaba Cloud, Qwen LLM Tops 90,000 Enterprise Clients, 2024.

Alibaba Cloud (Alizila), Alibaba Introduces Qwen3, Setting New Benchmark, 2025.

Alibaba Cloud Blog, Alibaba Launches Qwen App to Boost its Consumer Al Efforts,
2025.

AlFundingTracker, Mistral Al Revenue Growth: From Zero to $100M+, 2025,

Aivancity, VivaTech 2025: Mistral Al unveils sovereign HPC infrastructure, 2025.

Asian Intelligence, Solar Pro 2: South Korea's Frontier LLM, 2025.

Baidu ERNIE Blog, ERNIE 4.5 Model Family: Open Sourcing MoE Models, 2025.

BeBeez, Europe’s Al bet: Paris-based Mistral wins €1.7 billion, doubling valuation to
€11.7 billion, 2025.
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Bloomberg, Amazon Joins AMD to Back South Korean Al Startup Upstage, 2025.

Bloomberg, Alibaba Plans to Spend $53 Billion on Al Infrastructure, 2025.

BNP Paribas, BNP Paribas and Mistral Al sign a partnership agreement, 2024.

Brainlllustrate, Mistral Al: The Open-Core Challenger Forging a New Path, 2025.

Business Standard, How much of Silicon Valley’s Al boom is powered by China’s
models, 2025.

Captide, Meta Q4 2024 Earnings Analysis, 2025.

China Daily, WeChat embracing DeepSeek for tech leap (Al Search integration),
2025.

CNBC, Alibaba shares rise as Al drives 34% cloud sales jump, 2025.

CNBC, Al firm Mistral valued at $14 billion as chip giant ASML takes major stake,
2025.

CNBC, China’s biggest public Al drop since DeepSeek, Baidu’s Ernie, is about to hit
the market, 2025.

CNN, A shocking Chinese Al advancement called DeepSeek is sending US stocks
plunging, 2025.

CNBC, Nvidia stock plummets, loses record $589 billion as DeepSeek prompts
questions over Al spending, 2025.

CNBC, OpenAl hits $10 billion in annualized revenue, 2025.

ConnectCX, Alibaba Cloud’s Qwen: Powering China’s Al-Driven Industrial, 2025.

Complete Al Training, Alibaba deploys Qwen Al across Taobao and Tmall for
double-digit lifts, 2025.

Creative Strategies, DeepSeek MoE & V2: Commoditizing Large Models, 2025.

Database Mart, RTX 4090 LLM Inference Benchmark, 2025.

DataCamp, Qwen 2.5-Max: Features, DeepSeek V3 Comparison & More, 2025.

DB Engines, Popularity of open source DBMS versus commercial DBMS, 2025.11.20.

DeepSeek-Al, DeepSeek-V3 Technical Report, 2024.

EarningslQ, Baidu Q1 2025: Al Cloud Jumps 42%, Reshaping Core Revenue Mix, 2025.

EpochAl, Compute trends across three eras of machine learning, 2022.05.02.

Forbes, OpenAl Launches GPT Store: Where Creators Can Share—And Possibly Make
Money, 2024.

HelloT (T News), SK Telecom unveils A.X 4.0: Higher token efficiency than
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GPT-40, 2025.

Hugging Face Blog, Finally, a Replacement for BERT: Introducing ModernBERT,
2025.

Hugging Face, NCSOFT Model Download Stats, 2025.

Hugging Face, Upstage SOLAR 10.7B Apache 2.0 License & Performance, 2025.

Hugging Face, SK Telecom Organization Profile & Download Stats, 2025.

Hugging Face, Model statistics: Mistral ranks 2nd in downloads after Meta, 2025.

Hugging Face, EleutherAl Pythia Suite, 2025.

Jna Al, What should we learn from ModernBERT?, 2025.

Galileo, DeepSeek R1 vs OpenAl ol Comparison, 2025.

Gasgoo, Baidu's Apollo Go fast-tracks global push with Uber, Lyft alliances, 2025.

GitHub, Octoverse 2025, 2025.10.28.

Gitnux, Report 2025 - Server Statistics, 2025.04.29.

GNU Operating Systems, What is Free Software?.

Google Cloud, Gen Al Unicorns and Fortune 500 Adoption, 2025.
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