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Power and Prediction:

The Disruptive Economics of
Artificial Intelligence

(22t ojlF: QS XIS2| Iinl FH|st)
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Smart Cities for Technological and Social
Innovation: Case Studies, Current Trends,
and Future Steps
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Big Data: A Road Map for
Successful Digital Marketing
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AF23817| @|8l 124 HIF (Customer Vision) Z2XMEZ J{EtSH=H| 02 H|X T2HES| T

%|10| 7 Al O 0740l o|o|X| Z2H MM
CAC(Customer Acquisition Cost: 024 Olojx| 24 2
2SS H|8), LTV(Lifetime Value: 174 Aof mto|M zto|E2iz| S8 St 24
7kk))et 22 MEst o E TitolE 2
ELE([o]|= PUEY
S Al IZHo| EhATp At Al aiA Dol SE|Qfut FHof =X

AR S0IM LTVRE CACE St ofl Ziel nAg

=
HIZ0| 3.0 Ol w7t CIX|E DHARI0| Sk A7 40| =l=| ALt

3) Hio|Ejet A4n|C]o] EAof| Cig Futt Q14|
2d0[C|of B4 == LR A =79t

T AH0IN0] SAUS AN HSE= S

2 =2 LiEICH HY LHEXN AL
TE2M H|O| AL QIAIO|E(Facebook
Insights), HIEA2i|lAE of'=2|E|A (Pinterest Analytics), E?IE] OHZ2|E|A (Twitter Analytics),
QIAELTZH QIAIO|E (Instagram Insights), RFE OHE2|ElA (YouTube Analytics), 72
OH2|EIA (Google Analytics) SO| Q{Ct.

QIEH AE =7 20| 9F 24 =0|H EAME X AT 2|MX|(Brand Watch

OtOi.o
II
0.

Consumer Research), 221=24(Brand24), H=4=2 (Buzzsumo), H|X|O}(Vizia), & (Sumall),
ALO|H|(Cyfe), #E2](Quintly) SO QUL

2H0|T0fE AlgfE HZE5I 2AISE YsiEHAM 120) et B2 YEE Ml E0.
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=
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S7ICE 2{E0lEf 242 HI0|EIE =S50 0|2 RE¢ R4S 2 Hets)

T [l ]

F\I’

Z40| SHAIK O]
S&olct
Olofl HH|O[E{9] FHES =2[5t11 10VSE 7 [E2.2 HIO|HE HIIACH 10VsEE CHF (Variety),
T2 (Volume), 7HX|(Value), A=A (Veracity), AlZtSH(Visualization), HAHS (Viscosity), &=
(Velocity), a2 (Virality), 042](Vocabulary), OB (Vagueness)S ZstCt.
£9] Ql, HZ2HIA| S22 L= a0l M CIXE OBHE2 7iiMSh= G| Q0| BIH[0[E2]

0| SR3ICE Lot CIXE DRI 2H[0|EQ 671K =2 SEC = B iy, BA0IE

d

Y, O[S AL, OHE B2t 714 2, JHESHE MHIAS &2 4= ULt
NoSQL HIO[EH|0| A, 54 H4, =5H|2
00|22 RHE OHAHE0] QUL 2|2 T2 R} cEst T A BIH|0/HE 288 CIXE

AN
OIS HHE HS B4 1 AH 2= DEAE MIAIE Heth |7 1A 2 He2 ol dEitt

9) BIci|o]E{: 21A|7| CIX|Ed AlCHof| O|X|= gk
SIH|OE0l| CHEH LORRLY. THX ClO|H = By, YHed, HIXY HIo|E = 2= Bl|0|E <
EYO=Z & 5V(Volume, Velocity, Variety, Variability, Veracity: 28, &5, CHbY, 7HH Y,
ZIAE)7t Solct BlH|0[Ee] AA R S=EEA 0|, A80|C|0] HO]E], 4] 2l H|o]H,
T J2|= G0|E, WS Cll0|E, 24 HIO[E] SO| ULk
SIHO|Ho HEHoZ= oA &Y, o, us 7tA 2F
CIHOR2=H0|E X! HPLEHE Hol £ MEJLEE HoMeY H|2 2H|IE B8 4= UCk
BHO[EZE AFEE &= Q= 88 20I2= 81 24|, S4, 28 4], 0|0 3! AIEE[Q]

Lol CHEHO|C,

Hlo|E] 29| =71 35 (Hadoop), 21C/H|(Mongodb), £l = (Talend), 2013 (Spark) SO
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=
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S0IED SAEQI BT BNO| OB Q47 ZEE 49t
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CIX|E Hzte ‘C|X|EtO|H|0| M (Digitization)'O|Lt 'CIXI&SHDigitalization)'?F T2 E|0{0F
SICE CIXIELOIMIOIME B0| 7|15, tHH Zo|, S21X B, D Ft=et 22 Of 2D = E2X
HEfollM CIXIE HEHZE Hotel= 7|25l IPYE o|0[oith TIXEel = CIXE 7|&n HEE
A8S] Y, S S5, AT AW, 20 M2l = S JHERRI M 2s Mottt de
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CIXIE Teh= o|S0f /&S |= SIX|et ZUH o= THE HA 0| CIXE T2 T

[ oH2h20|AMQ] C|X|Y M2t ]

CIX[E EHAZO[M

lobrg 2

CIx|& 2to[Rlo| &

o 1 [ 22 b [

Yot oln 2 |> = Hu |H

M2 ns 9

CIX|E Eto[x|o0]

s o
8
-]
=
3| CIX|Z2to[=|o] 4 (CIxIE2=h
CIXE 7|&nt HEE ALZ5t0]
Cl JHe W S st
= o= T
A (2]
E{
=
~
8
L]
CIX|Eto|x|o|M

OF20 = 22|15 HEjof| A CIX|E YEf2 9| ot

142 2023 ITRFUTURE STRATEGY

o o o5
2 S

7H| & Ml 3t

CIXIE EzHAIH|O[M

2F
=

2. OtE 22 Sl A 2 T2 QIS XIS (Al CXIE Het

i
)
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o2y

1) 23}e] F2H(Shifting Culture)
HSHORE ot X242 232 Z=8 ATt SHXITH IHE =& Xt 2 d|o|Eet

IL2MA 8 U] HE SO T2 7ENRITE X2 ZRMA= 2| s B UALH

SO M= tHefoll Ak2-d0| OFd THE 2918 Tttt 7|aX SXer HalE 2/l
N P

HSHQI 20| RTEIN M43t AR, DR W2 T 12D FeFH 9fy 2ot

S | (D il

2) ol24o| MEk(Shifting Culture)

A2 A XK (ol QoA =1 Qs 2RO 2 A H|0|EfRJXHChief Data Officer),

K| DA IFRIXHChief Innovation Officer), et M& SEXHStudent Success Officer), 7|
MAXHEnterprise Architect)’ 0] QUCH. CHER2 SHHESS JHat A HQl DO Z HOLOF 5HH

Wt AP 22 QIS JHE SQUt A O R QIABI THRSHOF SIT.

3) 7|&2| HMgk(Shifting Technology)
7Y dA= 71ed 2lo= Slofg T|s VIRt AR

of

=LA SHO| HZAI7 = F2olch

Ol ClojEfet 91 B2, 7|22 Aol 4

M ZobEA S0 =2Of H|ELA ERE

A4

SHH CIX|E ™eto| M2fH MA| =71(DX Strategy-on-a-page Tool)'= JHYE|A=0|, Ol=
SMOZHE AZISA] e A Hit A= O2| 10 0px|efe 2 £210f 0|27 7KK o] thAIE

K EAl= =8 (Purpose) 22 CIX|E TEtE TUSh= 0|RE S=Ct & B Tl o)
(Context)22 D|2iftof| A =2J5H= STEEP(Social, Technological, Economic, Environmental,
Political) 2442 AME3H CIXIE Hets tAst= SHHOZ2 M AfR| 7|&, X, 2H, MXIE 2A
= AUCH

M| B S2 (Impact) B A= CIXE H2to| ol 7EM e 2EAR! Mot & tifste| =4t

O|Mo| HSIZE HLF AHIF O R 7|&dk= Z10|Ch 4| $| Z1HOutcome) EHAl= Halot Alx|2
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CHA il A (Output) THAE Ul i B0 Zap7p sy | ol Beet 2ot A el
SSE OI0[oHH Eotet 212 3 7|2 Heto| TREIL] OFX|2e = o4 B £A|Q! £ (Input)
2 CHA B EAo] 2E 2 5| 28l 2att FRI0| RAURUXIE 7|=dh= oIt

® CH CIXIE Mato] Alzije} XI&H £H: LIS Hata) 9| st

il

FSt

—

AI2Ef=H (Westerman), LHEA Hatof
[ TS HAlSH Bt QUCt TIXIE H2H(Digital Capabilities) 2+ ‘2|5 & SZf(Leadership

Capabilties)2 & £22 Al C|X|E Hete| +F2 EM5H= 2| I0[CH

re

E4HI(Bonnet), BOHI|(McAfee)= CIX|E F2to|

1

CIXIg o2t 2|E oizto] RS We ZeE w=xro|n CIXY Hare g 2lEiy
0| H2 2R= A 2|0, 2|6y 2 #20| CIXE H20| B2 2= HaFoAITh
2|7 2|oy SRkt CXE S2i0] 25 2 2= 71E Higf2let CIXE detg adg 4~

U= TIXIE OFAE 2RI I

[ CIXIE Hate| Z2f|g 27 ]
oM 2iH CIXIE OpAH
Digital Masters
- BT gl 7l BBt - 423t 23} 1T, SK|
cessl=EY « 21t Antof 7|gtet 71
=
XHX} HAZo|X}

Beginners

* 7|0l CHsh H] 2t Bl « SofeHCIXE HIE
- AN ATDH5IS - Y EXTE
o Flofet X" 23t « OHf2 70 Xpatof £
2l of2

Leadership Capabilities
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£ext - eistol 27HI|AS ofsH2t
o Aleil: 2% AR M|

HaZ=o|x} « MEXM DI N0f =X
Conservatives |« Al2: 28 ofl& ng7|2

CIXIE Hetoll Yeks = ARANel 2155 ACE 7+ HX XHAS(Licensing) M=o 2ot
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CHELE OFEEZER[OCE ‘22t thE 37H4EHMassively Open Online Course, MOOC)' 7t
SESIHAM ifSte] of9| 01F M7t EFA S B THs40] QUL

OHH CHS} ot |7t 2 E5HA| & HRISR 1965H NEWSKHE & =+ UL 0] Hol 42

L = .0 =l
Aol Q01N 71317 & 4= 0B SHO| B £ It ABHOR chste| HE2 Heh-
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=M S 22AH
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2. Oz o dlie|= M2 M QIZX|S (ATt CIXIE Heto| nj2y
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0|2} 2 WZIX|(McKinsey)= T-H 7|& T20IY'S MA[SHHE QICEH St=8t H2kt kX 1=
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Tech-literacy
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Gy —— QIZIEA|, Systems ———— @XI&7HsUH
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GEHES

O] @ BE0I4, 334
OXBY, 3N @YY, B U+
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EHEHE 53 H|=L|A At
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Z7H(Domain Adaptation), SFT&& (Supervised Fine-Tuning),

RLHF(Reinforcement Learning with Human Feedback)

o (QIma} 712 toh) Qlmat Aue Khelst Wot

* (CIOIE] 27 BRI wot) 211 GlolE| 47 T24, Btt|ole] Mt wet, olE 8,

COE A
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o XHCH AIE =

I 1
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]
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5t7| st =2 XHIQI Ho[E, Al (Y nE|S), QX AEE

o)) 3 2 AMH|A0]| CHet =2 N2{ArES ofzliet 20| M2

[ F2 X F=00| 02 DA ]

2 M2= Lig
0] replica®l | ¢ ChatGPT replicas 0|85t0 InstructGPT 22 A
Al ZEH(A) g * GPT-4E 0|8%t LLM2| 7842 ChatGPT 4.0 replicaS0| S71=H &8
712 CI0lE | « ACHRIO|2E Stg0f Hadh 7|2 HojE & 3 |
=0 o QIZEATCH Al 7| 40llM AFSEl 7|2 H|0|H R E fITh (0] =
7|2 cllolE] 8 8)

SSHH|0lE]

.

S3OI0|E 2, FZFA= M2 AlHub, 717|158 S0lM 371 75
o HEf 2 IR E ClojE 28
Ch=2l MH|20f 2ab7F 2 20FH0[E &

@
HOE | mosy | I ETE0] gt SHHE CHE O GlO|E(InstructGPTE] stepl10flA AR)
(D) HIIBTIF; « IETE0| Ot Of2] ChEf B M= 0f e M2 45 0|5

(InstructGPTS| step20il M AtE)

LEfy
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(
CEEEE)

«OIZDEJ}
- RUIN0| £2 HEE RRSILIE
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|

=, ER Al

- MRl HHE QTSIHLHIANE, 2ABAME, HA 5),
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25 MNER Lig
o LLME 7=3517| IehM = ChtE GPU 10| ARE 22 SSEEIRE
® | apgaoc | UM EIHAITES 9lpt zoneS BER Tusta i GPU AR
Qlmat OO;Q_T_ =) = Rl
(U] =< « S5 E 2ITCHR 2 HO[HE ME U 22| =~ Lofof ehH=H(olH
A|AE 1)
o EACH AIE SHEAI717| fiot TEQIH 2t gl 2t ns Mo}
* InstructGPT7|gt ot tHA| £ X Bl 2
o1 -SFT &g, RM atg =, 4otets AA|
- -2 olg g oN ST CHS HAZ 0|8E ZIX| 7|& HE e
o HAIZH S22 X[
* Few-shot 214 S X|&
@
%%' =2 0| o« X2 A—lhoﬂ III'E|-XH1| F_‘”AE S HHE
© -';1‘}1_3{* . ;HEEET;E'W &2 7
— == (M)
o 3718HE OB & 2257 | 9ISI0] AFSXIOAH| BiHol| CHE WIS R
xopsts o Yots 2N (ERE HEH), RUHEE, HENE HH 3T SO 2
o AFSXH HIIC|O|E2| 84| HEE XSO = ILHTY, YT X2
HOH FII6lE MA|(E= F7|Ho= AA|)
7|2 MH|IA |« ZETEO| w2t 29f e, AEYWM QT FE2 MM XS
®
AHIA
() 2o o I7F LY AI7|BF SS20FE £ HotE A= AMH|A
MH|A * 35207t Ol A 7Hstt BHeg ol

=X X 2

© FAE AME

@ F& FEo| £ Al ZY 75 L

« 32 0| GOJE, QIIat PES 7SO At y|pe] 2Tt HREUS B
AHIA HIZ T
- ch=l0f7 APREEHZ B7i5Hs X0| Besiol SluERE Eep 2t ol g

GovGPT2| PEH= FE XM AH|A ZHE (50| 22(E)
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e Foundation Model Al &2 5! HOF|oFA Ul 27
- Foundation Model2 EH|QIH EH0t 7HsSt 42 EFTH|0| M= X|AlS ZXA

XO|&sF A O
CEESTHEN

alo

- Prompt HHE 08¢t SE+HE st7Lt oh& HIO|HE =I2H0| 2hEH, eIy
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o MBSt H|0|E{2 HIZ8HOt 8}
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@3o| nf2tn|E| E(0[E SHof et szt ojzio T

33 MH|A0| HO|Ef E4S g olf £ Al

* ChatGPT 42| 27+ £7{cH Al DS 37| FIoiAl LRA| U= 50 Xj2l 2
Of| Ciet Fi-017t 2H Al Bt Oft TR

o =
- %[41 Foundation Model2 217t7|19| RS 2t2ot= AR A A (AP HEHQ|

HHI2)7} OFc) i MH|A(BB 2219 =0 T MX)) WR
@ Z=AHC Al 2H2| FAIAE nEfAts

* (Al 22) ChatGPT/GPT-4, LLaMASt RAISH O AZHS 2830 =7t
EAU AR =0| 2R

- (2IZ2f) TBI2ALCe} 22 BT S| XIS YR Ao 2ojRUS Bt
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n x7{cH Al

(1 Bl R

° (22 0l4y) OpenAlZt 20223 11 ChatGPTE 371t 0|:.5— el E1d
H OI%JQI 71UXIE 2HEBHH E0H AIZF T AMIA 24 0l+2
29 glE|3 7| (Microsoft, Google, Meta, AWS ) & =L
(u|o|m, 72, LG 5)2 ZAOE Al 2E Ji2t H™o| Aot
- MM ﬁEfE%*(Huggingface/ Enthropic, Artificial Society, Wrtn
Technologies S) & ZS7H1]

© (HQ! HEH) = AlQ] CHEAR|Q! ChatGPT 7|8F MH|A= J|E HAMMH|A
Zet S2], AR Zhdet Aat 20| Rt e HHsiH, Ciefet HEE 712l
o

- Of2feh A2 BRI R0l Au|A SAItOR, XI{C) Al 7|8 22 EOJE]
O

o
G S 2E et HE B (HFEIR, HI0JH, Zu2|E 2EIM)

i

* (St& HIO|E]) & HOH 725 ZHOME= th=21 MB| A0 24 XES S8 EHelo]
CllO|ES (5104 EACH Al SH&0i| 2Rt HO[E] A 3L ot& MA| 3 2R
- EF coelof| S3tEl aEE MH|AS flet B0l 3 7tS- 8 2 HIO[H in-

context learning Zt¢] S Zt2|M|A| oA He

@ =HCH Al He| U EX
X

°(Bel) =AH AIRE HE MEFYCZ FHE TVt OIR 2 AIZ l3AEYe
]

0| B (Oh7HEHS) 7L R3] B2 QSIS 2[0([2]
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3. O Q102 & 7|Hte| 3ZZ0F Rt Al = ¢ et

Chggfel Mol 7hset ARE QTS 7|8 2 T E2f9| H0|H S k&3
L

=
S 80| SRR %0 FH0|D SO AML, Bt, T, 5o
__I_l.

;1

XA AlS| Yk
» A2l (Language Model)0| Z7HCH AIZ WHst= 1py 3! HE 7F 2H| 3ol

sE2CsnEs

[ eloj= Wt

.|.
-

GPT35.| Chat
PaLM [LaMDA2| Bard (nstruct)|  GPT GPT4 MT NLG LLaMA(iIE)
MS, NVIDIA
2020~ 2023 LaMDA(T2) GPT3(OpenAl) MS, ) OPT(Meta)

Z7cH Al

2018

CHrt = 0|2 H(LLM)

olaL C|2 OfEildIE|E

0l

2017

Qs rEYA| 2 SAXAZH(SLM)

EX: 2R O] B4 FQ0|4%, SPRI 0|4 2|ZLE 2023 MHE
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- (80~90)x|xo| Ho2HE &
- (2017'4) Attention 7|gF ERHA I 2N2[E0| =
- (2018) EHAIID{O| Q1T
- (2018F) EMAILHO| L]
- (2020~2021=) Z=HLH Al %@(GPT—S, LaMDA &)
- (2022F) Z=HCH AIL] Y™ (ChatGPT, GPT-4, Bard, PaLM, MT NLG)

7 Aoj=”o| 55
7Hch A2 E(Large Language Model; LLM)S| E&<
Dol golg U2
- (GPT-3) 20208 OpenAlof| A St GPT-3& 7| Z0f| 271 E 0|2 &loj| B3l 108K

Ole 21,7509l o7 £ 7IXH =523

tIEt0[E{S] F2= Of2H

-Iel0|E eIt EIIEEE Ql0|RH AH|ATL DEsiEH, ol7ko] oj$ mj= o
245stE (GPT-3.59 RLH

F)
TERH 2 d58 2 ts

ZX : LifeArchitect.ai/models
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FQ At 2= S

MT-NLG

PaLM

Gopher

Luminous

Jurassic-1

BLOOM

GPT-3

GPT-4

530B

5408

280B

2008

178B

176B

175B

1,0008

XX
TS

270B

780B

3008

3008

3508

3008

Chaat

202110

2022.4

202112

2022.4

20218

2022.7

202111

2023.3

Microsoft/NVIDIA

Google Research

DeepMind

Aleph Alpha

Al21

BigScience

Open Al

Open Al

T3 7jetotgnd
(CIE 10574/0{&l48= 1287H)

SEIE PNl
(CIZC 1187H/OfE N = 487H)

Clzc 7| stewe
(FIZEH BO7H/O{ESI= 1287H)

Devs from EleutherAl
(OHS Al AT HFLIEIZ
QEAAZ T oloj2)

Emulated GPT-3 dataset
(GPT-32 st == YAl
2 A23HH Open AlOIM &

SHHO|EHAlOZ 224t BE!
https://github.com/
bigscience-workshop/
bigscience/tree/master/
train/tr11-176B-ml

QEAAZ Jdot 0|2

0| E4tst& (Distibuted

training) 2202 s& &
=

Playground, Emerson/
Popular: 31M wpm
(Bt 7z H=e| AE8YE

S0 U2 HAE
S == )

o7t + B2 T2t HISN

=X : LifeArchitect.ai/models

181



X Al BR £7{ch AI2| =3t

2 Al CHEE0| 0 2EO|LE, HIAE 0|2]0f 0|0|X| Y Zetsh= HE|ZH! Z7{Ch Al9] £ © 2t740fl= HY CHet SO MHIAS 2l 7HE ZHs
EACH A= =4 DIED JHEE SEH0HE ?%%6} h Hx= stLtel ROl Y, @9 CHat
-HEMOZE GPT-4= HIAES O|0[X| S SAI0 M2 & U= HE|ZE A SO MHIAE SAlO| ME2| 7t
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7 iz
J|E Al o B2
GPT-35 RF10] A4, 1o s o
Rut) ,
OpenAl  chatger) 292211 0} 3! Tt A|AE g V750V
Big e, Qof Wolgg, |
Science  BLOOM 2022.06 24 44 2t %Z HIZ7H  1,760247H
BAE AN, vol, 2of t LM
Bard 2023.02 SO T I 1,370
E—lsx:i Rok
(REjRTIIOf O, a ‘ £} Al 2
PaLM 2022.04 Ei!ﬁEE-E-E_’ 2 Qof HIZ7H 54002474 =
Goodle  Gopher 202112 EHIAE UBIY QAR ZA  HIZIH 2,800
shel Switch EX: Mecistn AT SEXIE HHE
WILC
HlZo 1= o7
Transformer | 202302 Language model |37 12 6,000474
Minerva 2022.06 SottetER| S0| 82 4300471
M} 2H|Z TS| Qs
EF  oPTA75B | 202205 AV HEEHEHIWILRL oo g0y
Language model
MS Megatron Xj10] 4, o, ok o
y ' =2 7
wida  (MTNLG)  292M0 moeg xjetofopy T 2800%VH

QR 0|22|E g8t

ciglol=
=oRle RETRO 202212 Language model

HZ7 7074

[0
i
;
Tz
=)
o
=

4ol  HyperClova 202107 s< _‘; _w HIZIH  2,04027H

St EHAE MA g|r olg
Bt KoGPT 20211 ("301)7;'%;;‘ 2, ;r_'_ 300474

2L LG Exaone 202112 Em oogl 2ty —Erk—*. HIZ7H  3,000247H
HE|ZE:ol0X| 2ERE | .
SKT Al. 202205 cor oy e ooy SEH P
e 8 K, dd 24

KT MI:DEUM ERES HIZZH  2,00027H

@2)

EX 1 ZIAL ZHOIX|
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OpenAl= =l AIZE GPT-3 - InstructGPT - ChatGPT > GPT-4 1}H
O WHAIF|H 7H
=7F EACH Al 2EE FH51| lste] SIHE 2 RHo| MELHES metsta

ChatGPT-replica”& S50 £ Al 2 =2 2|5t wotg xApst

GPT= OpenAldiiA ZHetst Blaid 7]dt A0{2-Z Transformer Z2I9| C|ZAH

0|83l LTt BIAE HO|EE A0, B2 4y, 2% #Y S tefe

Z2OHM AFE Rl = 2EY

i

-

% GPT 80{="Improving Language Understanding by Generative Pre-training”(Open Al,

2018)0|2H= =20f|A AtEE

- GPT-1(2018'): 201801 S7HEl 2lSX|s A0ZHZ, 1179 71 TEHOHE AL
St EEMA 81 o101 Ofsh7t 7hs et 102 2

-GPT-2(20199) : OpenAl, "Language Models are Unsupervised Multitask

LH, GPT-12CH108 H B2 152719 TR0 S ARZSIH HS

STt fEtt e ol sy

Ho

Learners” &=

- GPT-3(20201) : GPT-2EC} 10081 0|4 T B2 1,7509 7 Ti2t0|EIE AtEet
AR, H, Qof BM Mo, X My, AL, =20[ 7tse

- ChatGPT(2022) : GPT-3 2&0|| RLHFE X &%t Loty ¢13X|s Qo2 EE R
S A AL 2 TohE Woae = UAS

- GPT-4(2023) : GPT-3 2&0f| A M=2f0E{9| 49} o}5 HIO[ES CHE 2T 210

Ral
e
<
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or
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ﬁ
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=~
o
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r
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o
>
Ral
>

2023 IT&FUTURE STRATEGY

dm

i
HO i

0117B

181 68

BooksCorpus
(8002t ctod)
English
Wikipedia
(2,500t £Hoq)

“Improving
language

understanding

by generative

pre-training”

by Radford et
al., 2018

1.5B

194 22

12.8HH

BooksCorpus
(800¢t Hod)

English Wikipedia

(4,0002t £H04)
WebText
(82843t o)
Common Crawl
(60 tHof) =7t

e HolE &g
(HIX| =2}/
NEDE

HE[E§A3)

“Language
Models are
Unsupervised
Multitask
Learners”
by Radford et. al.,
2019

175B

203 58

11784

Common

Crawl H|0|E
MIE(45TB)/

EEEI=PeN

Language
Models are
Few-Shot
Learners”

by Brown et al.,

2020

175B

229118

45TB
(@sun

u3)
=

CHIX]-003)
*Humans in
the loop

Training
Language
Models
to Follow
Instructions
from Human
Feedback”

by Ouyang et

al, 2022

[0l

u]

Tot

‘23 38

52, o,
ELEEE
=
olo|x| ofef
(RLHF

UelE)

GPT-4
Technical
Report, 2023

Z%: Open Al, 2023/ £2l: B=4<
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9|
GPT-3 Q10|22 AHHIE S Of2hiet 22 Clo[EAIS 2E30 SHEAIZ11, 750274
Ti2I0|ES AFS S Ao Q1012 H[4]

Common Crawil(filtered) 410 billion 60% 0.44
WebText2 19 billion 22% 29
Books1 12 billion 8% 1.9

Books2 55 billion 8% 0.43
Wikipedia 3 billion 3% 34

ZX : Language Models are Few-Shot Learners” by Brown et al., 2020

* weight in training mix= SH&CO[E{A0] CHSt CIO[E{ O] £ HIES 2l0lg. &, SHEHOIEA 74 Al

Common Crawl(filtered) H|O|E{;I2| Ci|0|E{7} 60% HIE=Z 4= QChH= 2|0]

* Epochs elapsed when training for 300B tokens: 3,00027 E22 =A%t uf Z} Cf|o|E{Alo] H Ho

epoch7} AQEEXIE MY

- MEH0|E{ 9] 47} Z715H Few-Shotol Cifsl] =2 452 EHE2 L = Us

=
% OHH, II2H0|E] =9 B7h= R-O| 7|9 STEE 7HSAI717| 20| RESE-FE4E 8l H=22]
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#X: Language Models are Few-Shot Learners”by Brown et al., 2020

7|20 TIYHH AtMetE-0|MZ=F0l2k= 2HE g10] in-context learning'0|2h=

HIEt 2{H S AR TETEQIOZ taskE 4=
HIE H0|E= 2008H2H 13 &9t flg IETSIH T El HEHHI0|EQ
L2 X|Z[5] Google Index Page Search H|O|E{H|0| A2} SAL
A CER| 2 KA E HIO[HE CHREE HtoH, 45TBS|
Qtz=gl Udh HIAES ZIF2l6to] 570GB H|0|E{2 A El BPE L12IEE A2

¢+ 4,000 HIO|EXC| Q1T EFS HH[6]

p
°
40

(RIm|0|X]) WebText2,= WebTexto| SHEHE! BT O QIE{HIOfM 71Et Q17|
HO|X|E FHZOI F2tRE XXt CIOIE{2 4,5008t 2H|0|X||).
HHIZC| tHHNQI LIEEC} Bl 0|4 715X [7 20

o
Mt

(HXIH) Books 12 Books2= QIE{L!
DE ZIHEM(1920'H O|FQ| BE *Hy|
2xe|= HEZISHO|E

=

7|2 M LS ZM QIF7H KSR et
tEe)oF TAP HElo| ZHES Y2
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Fel
OpenAl:= InstructGPTO| CHet ==2 FMAISHH([7] 7|&E GPT 2
X[Al(Instruct) £ L2 £ ZHA(EAMEY, 22 HY 5)2 2Lt §Es| +A5t==
heet 7|

% ChatGPT2t InsturctGPT= ClIO[E| +=E S 20 21 7|25l LI82 SYsiitn 4

[o]3

2
%
N
oA
ro

ChatGPT is a sibling model to InstructGPT, which is trained to follow an instruction
in a prompt and provide a detailed response.[8]

Am

FH7

or

InstructGPTE= AFEAL O|=0f| BH= EO| SHY, TEf YIS #let 20| =712
THHQ! EX= of2Het 20| 3HAZ O|F0H

ZX : Training Language Models to Follow Instructions from Human Feedback" by Ouyang et al
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** Policy : M 23} ,
gt QIR 2= Ao CHal Zelet

Step 1(SFT")

St HolElS
AL, K| E3H
OF YHS sty
Collect
demonstration data,
and train a supervised
policy

Step 2

H| 1 HO|E{E M5t
Ba DS
Collect comparison
data, and traina
reward model

Step 3

ZeetEE #8510
Ao Chst
XM (policy) S
ESESEI PN
Optimize a policy
against the reward
model using
reinforcement
learning

LEIEHO[HAM ZELE SHLIE (1F

A Prompt is Sampled from our prompt dataset
2f|7} oljg TEILEO| Tl A 71 Hizt=lot

g 2ty

A labeler demonstrates the desired output behavior

2fE{7} 2ot TETEQL £3 H|0|H S E&35i0
GPT-3 20| Ciste] X|=st& e AA(melRd)
This data is used to fine-tune GPT-3 with supervised
learning

siLtel ZEIEO| cifgt ofzf o] £ A 47
A prompt and several model outputs are
sampled

A labeler ranks the outputs from best to worst

Shte] TEIE0]| tiet =27t ZHE £H HO|EE
2 8310 By S o

This data is used to train out reward model

CIOJEAlOM M22 TEXES MH
A new prompt is sampled from the dataset

HADHO| SHof| CHet 242 AlA
The reward model calculates a reward for the output

PPO” 212|ES 8l HYS J|ptoz HAg
ololEY
The reward is used to update the policy using PPO

Ho| Z ARt
EEEOH Chistod

HIZrEIst £212

513000742 He|
ST HO[E(

33,0007H Cllo]EAl

AR 647N
oj2tolE

ZX : Training Language Models to Follow Instructions from Human Feedback” by Ouyang et al

HAH(positive?t negative)2 Z2-st=s 2 &

S 28 A

o
i)
HJ|0

Y3t OO ET 2 Lol £ HEHo]|

* HYEH : Reward Model, Z2tSH&0lM Of0IHET &t L £ AEHol|lA ofH AMS SJSIS [ FOX|=
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Aol
ChatGPT= Chat2t GPT(Generative Pre-trained Transformer)2| &4 ZA
Lo A0S 0|8t HE HM X2, QoF ATELQ0] ZE XY S
ME|-dH PRE F3SH= Al MH[A[9]
- g 7lgte] A2 (LM)S 22 &E6He] IiatolE 527+ 100027 0|42l
EACH AIZ TIBH10]
* GPTQ| M52 RHlo| mj2tn|g 4:0] w2t ZXE|H, 2022 1120 ZIHE GPT-3.5= 20184

HE S7HE GPT-1(117< 7H) 2t 9f 1,500HH BA2 1,750 712 miztn|E{E BRst AS(11]

OpenAl= 2015 1280 AFZHE FEZ SIHSIH At2]0l| 7|0{517| {3t
SEHOZ H|F2| Al HTE SHOE MEE|JOLE 2018E X74CH AIQI GPT ZHof|
=07t ATH|IE SY67| /510 20194 F2|7| ;2 Met = MicrosoftAt7}
10< e BXHE Y

X|X0|l= GPT-3.5 7|HIO 2 MH|AE st 9[]:'[ GPT-4 A Ol:'é—_, GPT-
35(RE/2E) 2 GPT-4(RE)E 7|HICE MH|A 43

Am

ER]

or

GPT-3 REE 7|Uto 2 0l7to| m| =8 S =23t 24518k RLHF (Reinforcement
Learning with Human Feedback) 22 O|MZ=HEl ZE0| GPT-3.5¢
- RLHFE Al2he| I|=Hs 28st] A2 s oS50 £ MotA|Y
- GPT-3.55 InstructGPT2t11 & 8tH, GPT-3 2 & a0t Ifet0|H = St
O

- Cfste] SUS 7|ofeln Itnt e QA ST WA} =2
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SEAMH|A

ChatGPT:= Of2hiet 20| Chfet £ted 2otoi|l M &€& 7Hs[12]

wax OB 20ARCIZEsfelsisl X2 Klel o2 Hesiel DET AulA A
o
Hold  ME U DA SIS 7E WE 9 I A4S Yol Herzo| 2

SEAF

T2 sl moro) ey, 2jxieiE X2 9 BX ME S B HE

M AITC), ALATOIE, BRI 54 THA CIXjl, AIRZAF SO HE

% OPIE OBIS XSS A FX 2T At SHojolM Xigl A FHA

[ez]e:]

O o ATRIE TS B R B Ol RISHIE et A

EEIHE o mio =y
EZSIPNVS (RSP
SHA|

- Csto] 2phdo| QRIE|| b AL =X
Hehy . elxol TS MK 2ot B2 IS
- AFgAte| o] =2 es| TiotstR| 2ot B =X
g+ SHETIOIE{O] B (0l 2141, HXH 5)0] EXfes 22,
SSS el eiio] HEHMO| ZXHE 4 9IS
Couy |+ ChatGPTS| EHStralol chst @iziot Mi0| B
TS L et il 247t BB ot
EZS RPN ESES)
Dglo| Makd, RIS XASIGHT| /5t £2HY 2HAZI0| 2QSHH, 2| MHES ]IS
flst] RES XEHo = AHOIEI ER
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o
Open Al9| %A CHE AHOZHZAM O B2 H|0[HE at&std 217te| 2101 OfsH
S0 2 IR M2l 5HS 2= 7152 ¥aso=g
% GPT-4= ChatGPT Plus(2 202{)2 Y 12(|0|=38l11 3tHO| L SAZIS GPT-42 MEHsio] &8

ts

Am

7|

or

Open Al= MSeF HAS E8l| Azure GPU S2IRE 72O Z MH|ASHH GPT-
3.5 ZA|2 8| EHX O 2 GPT-45 QMO 2 =2iA|7|H £ M5 0/2| o=
% {0} 722 AORES StEY | 2 M5 0= 7Hstt 2 0| GPT-47} £|X[13]

GPT-4= 7|Z& GPT HT CHE 752 HEIZE XIR0| 7ts
- DEQLHAES oMM AFEIO|Lt D20 22 00X = 221 80| 7t

% 2L Text+Image>EZ2 text->HE|ZE HEfo|H, HE HEN EHE Jts

GPT-4E IRl 5= 67HE AlZE AFSSI0, 7|ECHH| 82% K2R o= oFstn
40% [—| x—ls.l-[ ]

ZX : Technical Report 2023
E$EMH|IA

Sh
=l

i)

SUE15]
&1 (Duolingo): A0St ZEHE0|A GPT-45 08310 HO{ E|AE A%, Cijst

H=0i| Tt T =2 R =

e IIH

I

rﬁ

OfﬂHID\(Khan Academy): 12 ZHEO0|M GPT-45 0|23t0] 7MAFE, nalE
oz

o
m‘.‘!

ZH28
- DHAENZ[(MorganStanley): AFAE2| EXFEER, A|RZTAL 2 240 GPT-4E 0|8
- AEZI0|Z(Stripe): eHHA BOF AT E TR H|XL|A ZAR|X|0| GPT-458 £¢
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A

(HIS7H) GPT-42 R= MH|ASIHM GPT-42| 74X Q! H & (TI2t0[E{2| %,
Stadd S)= BISIHN16]

- MIT Technology Review('23.314) : “"GPT-4 is bigger and better than ChatGPT
—but OpenAl won't say why" 2023.314

Yet how much bigger and why it's better, OpenAl won't say. GPT-4 is the most
secretive release the company has ever put out, marking its full transition from
nonprofit research lab to for-profit tech firm.

(22| otMnl Metr) WA stzt ofolof| O|Est CHA

=1y

o
| HA 22t (Hallucination)

-GPT-4 ARl 12 , tol 5 IE e CHoAf Bt ALt
R ES MASH o 5

- X|AJ0] 917} 2021, 9RIIXIZ A AF R0l CHef SHES LS Mt Heol
ol ] Zx

-2023.3.30. O]= H|F2|HHQ! "2l3X]s U CIXE HHMHME|"(Center for Al and
Digital Policy CAIDP)= HEAHRIRIR2|(FTC)0ll "GPT-42] &= £EA17F AlL]
=]

SSTSID 7|20l SHUARIE FKICH FTCHIF AI0] CHEE XA S fIRIICH T @F
=
=

"GPT-4&= HSE{0| 11 7[2HN0|H JHR I B H St SZQH0| 2/&0] =T,
(EXN= 7f) QIE{SIOA TSt ’HIAE H|O|EE V(8O = ShEE oF7| Mo
47

(K149l 4 Q) GPT-40| 82| ol B2l SHAr2 9lot 2ol T
- ChatGPT AR te| T[=8 50% O] A 7} EIct2 St 1j=s vl

-GPT-4 D=2 U XA T4 7|9t 0MEEE S¢t 221 Glo|s] A4/m7}
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=X : Technical Report 2023

S3tiE

INStructGPT7} =202 FHEfAlZ Mot 40t CHEHOZ ChatGPT= HEA|
??jEI =X FHEQl LH20| 2IHEX] &1, InstructGPT2L oidt= Hhale

Zot1 H|o|H +~Z2 Ci=0tn 4

ChatGPT-replicas= ChatGPT 2| =2} 3t& H|0|EHE SX|5tH SAHEQI

S150| Ter 4 QTS DHSOIT RHUE, lo|ES) Zoto| FR PP N
2= 0| QlOLf, FEBHT | M5 BH0| 0f7| BhRo| A5 HIE Izt
HEO| 30| TR

7|2 elz]
ChatGPT2t SARSH LLME e 4+~ QJEE S| /U= GPT-20] C|EHE
716104 Tff0lEf] 48 52|

- GPT-301M AFE St LIO[EMIS 8510 150t = InstructGPTS 7 [Hto 2 R A 4
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ChatGPT replica®l 5 2|2 20| CHFSE ChatGPT replicag 023610 Instruct GPT Step 10|A £ E
GPT-29| RS SESt RLHFS $-35101 InstructGPTS 7812t 4 gl Clofst Step 37HX| Sd7kSet =2 ZHRI AOIE Toll M= (18]

A
T
ChatGPT replica 2A 50| S0 /e

« https://crfm.stanford.edu/2023/03/13/alpaca.html
« https://github.com/tatsu-lab/stanford_alpaca

S;?n;‘z;d * Instruction-following LLaMA Z2%!
P « 52k Hl0|Ef #Estod DS 0AIZ (fine-tuning)
« Instruction C|O|E| MM E @lot Z=Q} RH MQISHS ?[ot AE(SFTEHE HIE
Aloaca- « https://github.com/tloen/alpaca-lora
LER A » low-rank adaptation(LoRA)E AF&35H0 Stanford Alpaca 3

* Low-Rank LLaMA Instruct-Tuning, SFT2t X|&

« https://colossalai.org/

« https://github.com/hpcaitech/ColossalAl

o 2R E Tl E3t=|o] U= el i T2
ColossalAl  « Step2 RM3t&3 Step3 PPO ZE Xl

» Multi-GPUZ DDP, ColossalAlStrategy, LORAZIEZE XS

o pyTorch CHH| 222 A| 1.48H W= 0 SHEA| 7.70HH S

« pyTochti| 10.38H 2 22 M2|7Hs

« https://github.com/juncongmoo/chatllama

« CH GPUOIIM 37153t LLaMA™ 718 ChatGPT 88 fIot QEAA
* LLaMAE Chat HAl0 = SH&SHC & Zofsls T E M3

* GPT-37|¢t CHRIH|O[E 4l =X E MBSt B2 70| Hast

ChatLLaMA

« https://huggingface.co/docs/trl/index
Huggingface « Huggingface0ilA ®|S3}= Transformer Reinforcement Learning
TRL * RLE 7o | 23t ZE XIS
* ChatGPTE ®[3li CHEZQl ZE £H0| HR

« https://github.com/Beomi/KoAlpaca

* Korean Alpaca Model

* $t=30{ Instruction H|O|Ef 44 31 SFTEF

« O|O|E{ 42 Stanford AlpacadilA XISt 52k HIO|E{AIE 7 |Hto = Bt

KoAlpaca

EX: 2t 22 ZHO|X|
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SS20F =Ll Al A=Yt

(1 )4

W 33 £ AIHAZ(AD1-0-S 718

510 IS =l TE-F0| ZRE Al MEIAE X

jurn
[=}

[ S7EEH0H AIESHE 7 H(Q) ]
Ar2x}

(Hel, B, 178, 71 5
A4S Al MBIA

S

S8 X Al lZ2l/ZAUEFS 7[He 2 YRENEZ ZF(Adaptation)s HE

THER}
e
® AfH|A
®=3
33 5§ 20F XA H|o|E= k&
Al 7HE Sl Fine Tuning + In-context learning
%o = G|O|E
2T EHX 20f A7) AIZE T @ (:ID)I 3
EX EOFEH Y =7
HE X740 API
Hlo|E] D =3} T HE
RIS & JH|A HiZE l:-ll
H|0|E{ FA|2| ' { @AZ
Play Ground Al/UX |0|E{ ®N2| i s AL o
ZLH Al APHEHS 2102 2/0|0|x| M2
4 X E=4 _Chi
Y £ Al Z2HE(GPU/AI-Chips) —
1
sto|=22|=/HE| 22t2E 7|HHDevOps/Cl. CD), ZIE|0|L (=74/FHU[E|A) ]

EX R 2
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3. O Q102 & 7|Hte| 3ZZ0F Rt Al = ¢ et

W 2B Z4) Al 7 et

Z7{t Al =2 2I3A ClIOJE], Al 22 (2 12|F), AZ2HAFE L) E

ZFQ xfeloz Malstn HA|

@AY MA

o AlZHE MFE
- ChatGPTL| & A LHZO0| S7HEIX| UUACEE ChatGPT replicasS 01230 EACH
AlZEE 7%
- InstructGPTS| Step 1, Step 2, Step 37t BF FHE FIjLASE ZHE

- A stEE 2E S SUHE HIYY 229 EE7tsd HE(OPT-175B 8)

S
SO0 = sfjoret

- 332 SH0|| Y= SSHl0H(LREAE) 2 otgs ot O TA(XfelY|E H(olH,

=
o4t B 02 5)

* SFTEH&(Supervised Fine-Tuning)
- 2JF MRS E 220 SFTEXMOZ MIEE 2 Z0Q19| 8t H|0|EE 0|23}

Supervised Learning =&

© RLHF(Reinforcement Learning with Human Feedback)
- 7 ARdskset 2EO| SFTSES =715t slig 2201 TSt InstructGPT ZXtof|
W2 RLHF et
- ofmf 2t =0i|Ql H RM, SFTOllAM XAt St HO|E S 0183l PPO 7[8te] shg T,
O|2XM Step 1~3CHA| SHE2 2 TORIE, =2 X8 GO0 Ciol| St 23 714

ts
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HEEN, XX, S37122] HlojE 2ots RAISt1, ok et M= 2(aA

i i

e 28X QR A2[olY| /5t S22t U HRdt XS &8

- GPU 74494 7120 SiEAIZh DIMET St AIZF 52 D2{stod GPUS] B
R&% 2

- 33 HIO[H 2] EAR +Z/ZH/7t

OH
mlo
_EE
2
=
o
i

0
Rl

21

N
>t
ot
H

* 7|Et HEEH, XK, 337 1HEZ ZHE|0UA= Chfst CIo|E 9| £ X-2t2|- 2ot Sof thigt

) ©©

0!

2E(HAL MHE =2

@ HI0IE] =F-FA| Yot

A G|ofE] %) HEf

- E7tH AIE #5317| 2l5tof oot H0|E & 7|2 HI0IH= S7HE A= E =50

N

=0 7 I2HI0IH = SIHE AR &2 271 Al 71E YH0IM 2S(F0] S)det g

- TS0 LFSIA| 2H20| A 2L IRY 2 20FE

Y

- HRE, XX, ZB7IBOIN BR3 HI0IE UCHDR SiXtER HopER T
H H20| HR(5E~104 HEOR K& 43)

- 7L ARISIES 2Tt HRRH, XA, BB7IROIN 2R3 HOlE I 47 Ta
(AR U EREIE, HMBIE 50| 52 24 4F)

- TE{ CI0|EIS A4S 913t RAIE 246t 0]0] T2t S HIOEIS 21
o Y

SHSH|O[E |t ot

- ChatGPT 7[HIe] 35 RS 75517 *8iME 2t Q1= =X, 22 §) &
SFT, RME ?Iet & 271X ot H|0|HE F53l0Fet

-SFTHOH 4y - SSE0te| =Hel E X =ot&s ?Ie 2ol-8 728 ZEEE

ClojE A iy 72X 2E dHOolLt H|o[E7t LS B2 'Prompt Engineering'

2023 IT&FUTURE STRATEGY

20|84 Atsdd 7ts
S

% Off) Q: "L MBIFIE AH[GEH 7|F L2AF" A: "HBFY FIES 2 FHHCZ 2=, M8

2t SEEX|H.

RM H|OE] Y : SSE0F =08 Hol-Ti+-SH-TH Fx°| ZEZE Ho[EM

M
WA O, SiLES| TETEO| Chdt CH-SE2 GPT4, ChatGPTSS 0188} 75
orr X

7hSOHH L

I— x-“ol o ct
*0l) Q: ALY HSTIE AH[EEY T1E 2T (AL "ALHM JlSse PR Hz,

Algof miat ZatX|H.. A2 "HTEAR FE 1220] TIFE|H 20008H 0|4 £~1of =lFel
DS} CHALOICE, T: A2

- 2} ofelH 12k O|4+2| SFT, RM g4 HIO|E1E 7| SH&|0[H 2 2HE0 & 52H

O|Ato| sH&H|0|H 7135 O|% H|O|H B2 =2 'Prompt Engineering's 0|8l &t&

EVEEES

Holef 9

- GPT-4 replica 371 TIHK| ”IAE H|O[E] @2 H|OJE & &H|-7ts 5t HE|Z S
CIOIHE HAI 50l =Y = A=S +H/FH /715 HMAIE =5t LR HOEHE
&l 2E

ClO[E A

- SSHOEHZM 38X
FAS =
=

UHEE A S BN UEEE Fe
= [=Z]
= =

CllO|EfMIof Zet=(7| 2(510] 7|2 X2l A

33 ZACH Al EHE 2 XHE naAret

o
XU AIE F1E37| fI8E =2 ARIQ HI0H, Al 2H(E12|F),
ohe) 8 29 HHIAOH et =2 DefAFSS Of2fiet 20| Felgd = A

QlmaHHFY
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® replica2)
AlZH(A) )
7|2 Hlo|H

sttof
712 o]

S3C0|E

®
Hols IR
o) ool
Ly
colef
(etame,
st )
®
omey B3P
= o8
0
%
®
2o
=8 | z=3
(0) W
S ET

® 7|2 MHIA
ML gops
(S) MH|A

* ChatGPT replicaZ 0|83}t InstructGPT 22! 44
* GPT-4E 0|8%t LLM2| 712 ChatGPT 4.0 replicaS0| S7H=H &8
o Cioio| 2 Shaof Zest 7|2 oloje »8 U FX|
RIZF24TH AL 7|0l AHSEl 7] 20H|0|H R E 23t e (F0H =
HE5)
S3H0|E XS, 2YUSATAH, AlHub, 2717 |28 SolM 374 7ts
ot Hefl2 FH|E HlolH 28
CH=T AMH| A0 b7t 2 20FC|O|E &

il

DTEDE0]| chet 26HE CHeh OiE IOIE (InstructGPTS| stepT0ilM ALE)
DEDE0 st o2 tiEt & M= of M2 2M4-9 43 H|o|E
(InstructGPTS| step20i| A AFS)

OIETET}

- REHMO0| 22 FEE QP SIHLHEEFIZY, Hi2 AlE] +2

A o =
Sz TE e, 24 32 S),

- HefXQl HHE R70IAHLHEAE, ASAHE, A S),
- MH|ATHE7HsT HHE (STE X 2 Z4 FHE, PixH/0)] =7t
HE I w2 5) f70tE R 01 gue + A= HIO[EE WY

LLME 725317 | 9l Chie GPU Kfelo| 2e5|oz 2agates
Ol Z74CH Al 752 918t zone ME2 7451 72 GPU Kt
PRI

SH2 9lPt Ch 2 HOIE|S A& U B2l 4 2L0jof SHHIolEd
AlA" D)

ZAH AIE SHEAIF 17| st THElE &
InstructGPT7 |8t &t& THA| X[ 51
- SFT 8l RM &tE &, Zstels AlA|
-2t elE2 oI SESIA CHS THAZ oS8 20X 7 |E a4 EHe
AAZHEE2 XY

Few-shot 22 XI&F

2 Ms0f| met XM B AE = Ui

HHILE| O] HF 22|

7181 HIOEIS SHatst| 2Iof0] ARRRIOA Eftoll et BIIS
Bl SZHERE BY), RoiNE, BEEL, B ojn] S0z 1k
AERHEIIHOIElS] S7 HHE X4HOR BUIE, YW 215
HOR 378t AAI(EE F7|XO= AA)

HL
e
i
|'I'|-|
El
Ho
e
i=]

s TEIEO| U2t @2 Cet =YY, QIEIR 22 WS NS

* T7hEHTH A7 |8 SS20HE Z| Xl A10{EH# MH|A
* SSEOPt Ot F2 kst g 3|

EX R 2
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7|22 (Foundation Model)

7h 7122 o] Ho| 5l £

7|22 (Foundation Model)2l E42 Emergence(£Z3)a Homo-

genization(8&2H 22 R Its

Emergence : 7iE8 2H9| 522 22 LS JHHMZR 7|SO|Lt 520
LIELHE) SEE 20| &= Hde 20lg. ols, AR T2z (feature

o
XE)C2 FYEIX| @i O B2 H0o[E7 SEECEM SAKCZ RFE= A

(Fine tuning, one-shot learning, zero-shot learning S)& 2|0]

Homogenization : CtFet REIS0| stLte| HHE SoiE [f, 2= ZEOo| RAst

=R
Q't
B[
Ot
[
10
—_
=
O
H
ne
o
inl
09
rot
Mo
=
u
MHH
N
—Ho
Of
OF
—Ho

ZX : On the Opportunities and Risks of Foundation Models, 2021

i

- AP |K|esks s =0 BERT, GPT-2, T5, BART S0| ERHAILN O [EIME =85t
N

O 2ot o QU 2 2 2HE SO0 O 2 22 HOEMENX = 7ts

- 2019 O|<0ll= BERT AMB0| BESIEHM AOEES AIBSI= APV |FESE0]

NLP2| 8t2/FH O 2 Xf2|oisti a1 Foundation Model2| ACHF Al
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- Foundation Model2 ®™ai|gl= &2 7= &S O|FHA A& NLP ZE2
CHEE BERT, GPT-2, T5, BART 59| 7|&2 tHeliste] S&:sts iR =2
(HIAE O|D|X|, 34, T U|O|H, Yotets SC= SthEl Sei79| 0l2)E 20|

RO} BIEHS Ol L

L} 7|22l 28

7|22 (Foundation Model)2 Ct¥st AFHAC 2| 2 AN M 20t M52 E0|H
e A2 EO| 7|&H J|¢tE M

- QIXIN Hard oI HE ES 2X|0]

o
Qt
©
EN
N
!
=
Q'I_-

7122E2 ZFY(Adaptation) 2HE S S5t ST =010l Hefet £ e(Task)S

ZF(Adaptation)2 AP St&El 7|22HE S TOl0l HEAZ|7] 8l aiE

EHQIo| 27} H|O|EH S AFE3I0] 2 RS in-context learningdh= 1S 9|0[gt
- ZHNHS E010] DHO| HE Tt 2248 =Y 4 QoL npHTt 0]t ghast
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Z7X : On the Opportunities and Risks of Foundation Models, 2021
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oioleel S&

7} 712 HIofE]

o102 & shg 0l HRgt 7|2 HolH +8 2 |

GPT-3 St&01 ALSEIUE HIO[EA YH| L 28
- 7{135, WebText2, Bookl, Book2, Wikipedia

7 |Et 27HEl A0 2&(0| OPT(Open Pre-trained Transformer)) St CI|OJE{Al

HH 219

- RoBERTa"" : ROBERTa ZSX| LH9| BookCorpus®t Stories E2, CCNews2| HH|0/E]
HE A

- PileQ] 2E%E 0|8 : HHIZE(CommonCrawl), DM Mathematics, Project
Gutenberg, HackerNews, OpenSubtitles, OpenWebText2, USPTO, Wikipedia,
PushShift.io Reddit

Multilingual 7|2t 2 at& 2 2[et 37t C|o[E Al
- OSCAR : Common Crawl Z[gte] HH|El 15274=2] C=01 & H|0|E (gh=0]
38GB) (https://oscar-project.github.io/)

Multimodal 2t&S 2ot 27+ H|O[E{ Al

- LAION : 5,85 billionZh2] image-text pair HIO|E (https://laion.ai/blog/laion-5b/)

L) st=0{ 7|2 Ci|o|E|

RIZHEACH Al 7|Y2] o5& H[O]E
- GPT-3 SI&H[O|E A LY ©t= T 0]E{2] 6,5008H C0|E = &5[20]
- AAMO[ S E Hel Lo HojH 74, E23, XAl 7HH|, BEME ZE(21]

- JHQIEE HA 3L HIA gt & FH|E HI0[E = 2|5 1.96TB HlojH Al 28

A =0
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- 5600271 B2 HO|EMIQ = St= 2|7 |TITI0F] 2,9008H, 74 50 %], Ho[H =22
9Ex|ol| i

- 24, S8 YA UE 3 7 |EFHE 1010 TSt K2|S SFA| 942 ryan dataset2 2 SH&E{(22]
=

- ABIEOR OIE|X| oS MAES MAE 4 9IS
- S mEmeol Z2{Xl RHIZ0| ofnfet ZTHE MK AFHO| Treto] 0f2iS

Ch) SSH(0[E]

SSHO[E XE

—
o|F 20f B0ilM RISl LSt LBRIET} =

- ¢t=0f HIO[E] 20ke| tiefet LS K| ClO|E{7F Exifet. | A5H0| T 2|2 EHCH Al

D SIEH|OHZ Hel VisY e 7|t

e PIEL
- DS RE CIOJEIS 71 ZEO2 KT e ClojE 25

He7lEEM
- Sl s EEST M Bt  HlE 2o s EM(ER, B9, 720N §)

2f) melR'd HlojE

DT EIDE0| CHot 2HHE CHE 0§ |0
- InstructGPTS| step 10l AtE
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- Standford Alpaca 52,000 H|O|E{4ll, KoAlpaca2| 52,000 H|O|E{Al &&

- ARAE lo|MAZE THS T Dolly22] 15,000712] Sk H|0]H (https://github.com/
databrickslabs/dolly/tree/master/data)

- HREEMER T[E 2g0ts Mol Hel 8H 211 & Bl=Tt &2 HO(108H 7
O[stoll Ciet 2HIE BHHE Aoz Mgt &8

- Al EIAE 7]7tof AFEXIS0] Helpt LiE (prompt)S DBOIl K&t

2 Ao[(102t 71 O[SH)ol| Cifet 2HIE EHE =

Kl
rc
H
4
N

xtojo 2 MMl B2

=—
HIE B 44 Al GPT-3.5/GPT-4 21t &x

mo Hir

DTEDEQ| et o] CiE & M2 0| e M2 24 H|0|H

- InstructGPTS| step 201IAf Ak

- step 10lA] AFSE| = ClIO|E A0 CHet ks 3t B S of2] LLME 44511 0]of| CHt
SMe=E 2F. 18] 7t LLM2 GPT-4, ChatGPT, GPT-3, GPT-2, OPT-175B

= 13

o) EE{ Hlo|E

HEf/E H0|EI] SRHAIS BHST st SR Chet RS i A TS
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- Z{CH Al 1TRtE TEBP| SIShA SHERI0], AmE0f, W=D, HlofE S
Che ZiEE Kfelo] Be

* SIEI0|(Alis Mo, AERIX| AIAT, S8 AAE ), ATEQo|(iejo|, melel, afo|uiafa)

- Pt W FT0| SRS ZTE Juh AHIA Y, HIZ, DT Y Be| SOl 9Rg
TI4HOR 48 4 ol HLxx| T

L%t
HEETE
- ZTH AIZ 2Bt B TP 7S 2 AAS Hpekn, oIBXIS, 8 Hlof, 2etes
AR 5 BRI 2T} 7Y

ClOJEf £~ S Zr2(AA
- ol&0] HRvh CHfet HIO|ES £=Tdta, 0|5 QHHSHA| MEstn galg = U=

HAS ge elmafof =

* Ll 22 HIOJE] 7]Hke] =7CH Al 52 #£017| 2l HIolE] +=F, 73,

olma} sHakA BHd
- 2740 A9 Bt B MEIAS

o
= T
ot 7FERI TRl SuE 4 2
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E7CH Al 2Eol| ZEdh= 2pFollM Ll 5= U

LXBE7| 2Bl 71X F = A 2R[26

rir

HIHE Hell Sl V|2 EE RES

=

[ 2USXIS SSOIOIE{of Cish ME|Map 2AY =t Wot ]

@ AIHO|E Tt 7|& 31—’_5[27]

- Al HEE QR E X ADFSH0] QEC| H|0|HE 2ESH | @ot WUtV |s EES B A=
O HE
@HI0[E £X 215
- QIBX52 et&& Hlo|Ee REnt 27H lo|H &X/AaAt HE, RZ2dGHAIZ,
HAME S9 274X H|0|E{ S HIEIH|O[EE 2P XSSt HIO[E 228wt AE|
HdE2 TN NS = A 7= HF O
G HoIH fRad H3s
-SS5E HOES REH HEE AT = U= 7|=X Yot Ee
* ZFCUSAQ| QIEM I|7| o5 HZ @9l CRL(Certicate Revocation List)

OCSP(Online Certicate Status Protocol)2t Z2 A7t AIZM REM AT WA 5

@oole EX 2
- ISO/IEC JTC1/SC42 Q& X5 =[0|ME ISO/IEC 5259: Data quality for
analytics and Machine Learning’ AI2|=& &3l Q1= XI5 AARIOIM AEE =
Hilo|&f ZEof CHet 80{2F HO|

-SE 5 YUY, ARSI 70|E2tel, SE ERAA TYLA A HA
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@ Privacy Preserving Machine Learning[29]

- Z2[O|HAl BES I8l K-, X2 Z2t0|HA|, Hefots S Lhfet getso|
M= AL 2EEISH Z2IO[HA| EE0i| 0124 Z0| A0 £ 2 =T 7HE felet

=]
* SYUS : st Aefol HlOJEIS S5} 10| AN 4 QU UBIISTA, MBI S
o

oot HO[EE SERER HESIH S2ARC0ME Y= HElZ HMGP| 2| LHFX}

- YEO| U] = TEE AH| ThM| StAL CHE FHE 2t 2| 2RI RoHES 6101
EFHRlE dotE 4 Y= St LRl =X

@712 38 Al 28 ot Jlo|=2tel o
- QIBXS 8|~ 28 Al YEIY HOt DS Y3t
of) 7194 7| E R/ AATE/0I57| 242 3K 5

- 27} M2 private ZACHAI 22 2= 9l 28

1
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S{0[E 0f THE 7|52 =9

CiloJEf A

@ =71l Al 2 (LLM)0]| Xt shEHI|0|E{2] T

¢ (Chinchilla scaling laws) 2020 OpenAl2| GPT-3 =& (Language Models

are Few-Shot Learners)[10]
- Ofel IR 20|, Chfot DEIOA| ChFet THHO|E] =2 CHot O|0JE EZ2| 40

oM HIAES liet

#X : LanguageModelsareFew-ShotLearners, OpenAl 2020
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7. SSEO0F E/CH AIRIZIZAHE S8

- Otz T2t Zro| E39| 47t Sotatol| what Crefst 37|of mE
E0{Z1, Train Losset Validation Losse| J2{IE HH abHto] Uo{LEX|

HEEY

ZX : LanguageModelsareFew-ShotLearners, OpenAl 2020

XBEHOE GPT-3 1758 ZHO| 71 £2 MesS E0FUCMH 1758 mi2{0[H 5
CHH| 300B E20Z Mj2{0|E{E 1.7 E2 HISZE S S

© 20223 DeepMind?l “Training Compute-Optimal Large Language
Models"[11]

- S =201l M Crefet 23 37|0f| CHSI AIMN O Z £[X o] RS 25| 2[5

L0t} B2 FLOPL 2T E 20| Heotx| =3g t2f B 3 7|(Ti2{0|E2] =)0

CHl ot GIO[E o] E29| o= 2087} 7He AESICH et

[ 2 570" £% 350 2 Flops L E24 ]

ZX : Training compute optimal language model, DeepMind 2022
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7. 330k ECH AlRIZE

MK
)

[ Chinchilla Cl|0|E{ X|=Z}o] (}2 C|O|E{Al 37| ]

Model size Training Training data How much data is that?
(params) tokens (round) used (estimate) If 1 book is about SO0KB of text (estimate)
Chinchilla/ More books than in...*
70B 1.4 Trillion 23TB The Kindle store on Amazon US (6.4M).
250B 5 Trillion 8.3TE All 30 libraries at Yale University {16.6M).
5008 10 Trillien 16.6TB The Google Books collection (33.2M).
1 20 Trillion 33.3TB The US Library of Congress (66.6M).
10T 200 Trillion 333TB All US public libraries combined (666M).
100T 2 Quadrillion 3.3PB All bibles ever sold worldwide (6.68).
250T 5 Quadrillion 8.3PE A stack all the way to the Moon {16.68).
500T 10 Quadrillion 16.6PB 4 books about every living human (33.28).

ZX : https://lifearchitect.ai/the-sky-is-bigger/

% XHX|=HEH) 1079 : billion(B), 1<, GB(Gigabytes)/ 10*12 : trillion(T), 1=, TB Terabytes/ 105 :
Quadrillion, 14, PB Petabytes

© 7|2 2 (foundation model) 7135 Xz}

-

m 28 7tst
e Chapter2 Ill, LLM 22| 2t0| MAE & ZE6HH tiX| MUEOCZ ALE 7HsTt =7t
XA Al 715 RS 2{$t pretrained 22 Of2iet 20| LLaMA2 70B, Falcon
40B, Polyglot-ko 12.8B!

APHSHEE 2

nz

2x L oEd 2fo|MA EWls e2Xz|
LLaMA2- Question Answering,
o 70B Apache Arithmetic, Language 3
= | 2TE3) | License 20 Understanding, Code
LLM | Ti20|E % - 4 ot
Falcon =0fd Completion, Summarization,
40B o4t = )
40B SOl Te* Common-sense reasoning, oF
TED) Translation
o Polyglot- Apache Question Answering,
sLLM | I{2{0(F ko 12.8B Lic§nse 20 Arithmetic, Language 4
40B 0|2t 12T(ED) ' Understanding
*“Chapter2 Ill, LLM 22| 2to| MA" E=x
327



H100

Stoa |t Apache20ROlA YASO R AEIHS (F=E= 20l A7 2foldA |« Apache2.0 2t0|MA AIBOR AI8THs
OIS ez somg)
o] | +2EELLM3 330] 50| 1Y £
.3 15 ShA AICpALL | SHAL = -
olof &= "ﬁju%' Polyglot- « 1.2T0j| $ifdt= $H20{ SHAT|O|EIS 0|23} AT00 256712
+ el F71eE R kol LaMA2 22 V1S 22) k01288 | APHSNS  IZEE ARlAQels oz FHE(4]
LLaMA2- - ot s 127 * 256%2,0008H4=51.29 (GPU ARH|8 Q)
208 « Falcon-7B7t 3847H2| A100 40GBZ &t&3i7| mi20]| thad] (E3)
ores) MG 100HS FFOIR 38407 A00 40GBE Al hsE A ol | - EB0E TRIE L +PEFT 43E
B o2 &3
sLLM sy | " KoAlpacaSl 712 LLM 2R(SFTE! )
oIRIFY | « QROLAE &850 A100 80GB 8CHZ S * Polyglot-ko v2 371041 (2023.8)
e | AI0040083840%H= 2 ooou_r% etz At FIOMIZ | - Apache20 201812 $USS= MBS
768HC 2 FH(GPU 2RHIE) Open ol o BE30] YUt SHAE
. « koLLaMA2@} 20| &718ts TR
Bl0]MA |« Apache2.0 2L0|MA ARIBOR ARIHS L%“é"* olLaMAzet ol Fois £
AESHE e polyglot-ko®t QAR 2o 2 £H
LLM o - 7} Fojer mATHK|2
201 L simof K@l 252t 918101 KoFalcon HeiEe TRIFE |« polyglot-koot RAt 2O 2 #
o (1EHA-LLMSHS) C &2 ot=01 H|0|H E &8¢t KoFalcon
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7. BBL0F 2T AIRIZIBNE SEUE

- 20234 5O YHE GPT-42] 22 2 m2{0|E{2] 47} 1.8T0|1! Sh&50i A E [ Falcon 22| miZ{0|E] 42} SISL|O|E2] E2 5 ]

EZO +£13T8, E2 & 22 I2{0|5 22| H|Z0| 8¢

[ GPT-42| I2{0|E] 49} SHATIO[ES] E2 4 ]
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Polyglot-ko version 1.0[53]

- EleutherAl0i| M H|Z 01 EACH HAOIZH i T2 EQI PolyglotS S212H0tH FEQ
188 52 512712 A100S AFESHH Polyglot-ko RES A

- 3~47ifE SOt Lkt @F H[O|Ef ARt YIR SRS S510 12T2] £ACH o=0] ZHAS
MZfet 2F 01%2 HI0|EE ME-S ] YElA T2 82Xt 2, Morpheme-aware
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O4= CllOJE] HAH

3) Symbol to word ratio filter: £7|=2| H| 20| L{F =2 H|0[& XA

4) Bullet-Ellipsis filter: 2A{LHS| 2t2150| bullet pointLt ellipsis£ L= HIE0| &2
CllofE] ®A

5) Alphabetical ratio filter: 22t 2Xt2| H|20]| L2 %2 H|0|E &= XA
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Polyglot-ko version 2.0[54]
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CHAPTER 2 -*-71[" AI LLM n*|
sLLM 7|& =5t

° (Yo]) AZE2 Hof, ZF S8 dHots 22 20[oHH Lt 22 Auto-

0i| Chell THS Eo] o= 2HEgtE 2|CH=2 oh= 7= 65

r
18]

° Chapter2, I0|A 215t LIEO|X|T 2AE 201 Bl JHHS ot 220l M H|wsh A
okt & ol E 2 [CHA| 9igst

* LLM(Large Language Model) & sLLM(small LLM)2| 72 S motsty| 2|stod
2HE EjAT, HO|E, 2 SS of2fiet 20| Halgh + US

o EfA3 c([d]=] stEE Y ofl
AAEzI CHS tho] 2tx7| pretrained
== A trz os BERT, GPT
up stream 2I7F * 27| ht A model '
CIRAER SAMERF, 2HH EfAS 2t fine-tuned FAE{ORO| R E
down stream QA S EN model BERT/GPT

"YAEZ EfAS H0[E" 8017+ R Z7| WZ20i| "2t fofE" 2 Fet

=

"CHRAER EfAS H|O|E” 8017t T 27| w20l =2l HiofE" = TEet
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7. 320k XA AlRIZHSEH
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T2 T2 gof MEF Cllolg| £3
) LLM Large o
- Pretrained Lanugae et Dol Iij2{0|E{ 2] 27} 40B 0| Ak
Ah"i%*ﬁ?_' Model Model (?:1 AER]
o Foundation EjA3)
model PLM sLLM =] D m{20]E2] 7t
small LLM 40B 0|5}
OjMZ=F . A weight APHEHSEl Dt T
oo FineTuned Y Weight 2.5
el J sine oo
AP EtEE 2Ol wei
U weight | (CH2 253 of“j 58 2 | weight
mH2{0]E PEFT* i ElA3) A5 = prompt tuning
22 0|A S = AFE s El pElo)| HES R
i—z Il:j! Adaptation X cllofE “ b . ;' - ofl L nﬂ-p\
=3 =4 le' —|—7|'—c|>——r |' ||:”E -lﬂ._"‘%g
N (LoRA, QLORA)

* PEFT: Parameter —Efficient Fine-Tuning

** UUPMOZ £ CH AIE O[0F7[E W 100B O|&+& Olof7[et. SHX|Z, “2.2 LLMS| EHZEA"2|

LI2E = 10B~100B AfOJol|A Cifet 7]50] Z0dE (Ci2f 40B~60B 22 FFE)

o DEIO| 71EX|E HESH| gb= ot A A 2
T2 -2 gof MEF Cllo[E| £3
zerosshot - gig 20| fAAE blZ 43
learning
QIZIHIAE | |n-Context one-shot ool Zofel dlojef 174g Hst F
Bl Learning learning cre BiASE 3
few-shot ~=EEIET) cojolclolEls o 7 HTt S
learning EE EfARE £

B mij2{0[E] 2EXQI oielR ] - PEFT
* PEFT (Parameter-Efficient Fine-Tuning)[56]
- PEFT2 Cret mi2{0|E] 2501 0[N (Parameter Efficient Fine Tuning) 78S
Hugging Face LH2| transformers 221t 2 A S&HA siF= 2to|=a{2(Q
- LoRA, Prefix Tuning, P-Tuning, Prompt Tuning, AdaLoRAS X|&/st1 QOH
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- DHO| DE OPRHAS O] FHOHK| YT ARH ERIE 910f D (PLM)E Tt

[ O =

CHRAER| A0 8IS
-T2 PLMS OlM ZFHE Gl 8L 880| ARE|DE, A% (37 2
O PHEi=0t 014 ZAet0] Aot 9 M HISS A Zol= WAloR TH| 0|M Zxet

et fA d52 2Y

- Of2fj J2l2 20B2| Ci &2 LLM 2E S VRAMOI| JCHE 2 E(load) et 222t float32
£ float16, INt82 YAI2IAS M AR == HE2IE HHF([57].

£X : https://huggingface.co/blog/trl-peft

- O7[M LRt #XIE O 22 3719 HO[HZ ZAHCR #HsH= PHe 20|
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=] (el T o
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ShesoiR| Shm R0t 510, QEEO| FEM KR BT WS 2Tfot0] A Kkt
SO B5510 Z0{01 HIOE{0f AXBtE T2 0|N|EHE

ZX : https://huggingface.co/blog/trl-peft

#o| 'Y (Rank)"s BT & EE Ho| Ukt SO H4E o0z, B, YT
% = WS0| M2 SA0IX| 241 ARSI 48 ojofg

B 3 : 9| M2 W(column) 2 Yt STl 59| 7H4:

% 23 Y| 712 Ykrow) 02 Ykt SUHL WS Ji4
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CHAPTER 2 _*_7"[“ AI LLM n*|
sLLM 23 2lo|MA

O 2ojA ER

o QEAAOBIO|MA[B3]
- QEAASWEIO|MA BEHEHAIAR(OLIS)[64]9] QEAA ATEQ0] 2I0[MA

o HO
710|= 3,001 M2 YAH = AFEVIs S 2ol dAE LIEN 28

— =

[ A5 AL JHs3t2l0|MA Bigt ]

=3

. Apache| GPL | GPL | LGPL CPL/
A A 0| EXI Ol o] ASH
2lo|MAo| EX gl oAt | BSD 20 20 | 30 27 | MPL CDDL| o
Sx|/HiZ /e At 2o 0 0 0 0 0 0 0 0
HHZEA| 2tO|MA AHR HE 0 0 0 0 0 0 0
MEEATINE == 0 0 0 0 0 0 0 0
Attribution T X|AFE QK|
HHEE A| '—tﬁ-?-E I‘"'g‘ g|_C"_ derivative SZ?,%E derivative file file module
(reciporcity)2+ He| work pcr)g g;(ra?n work
Z8IXEHE (Larger Work)
syuetaopasEsg O O °c 0o 0
23 Al 24 g 11X 0 o] 0 0 0 0 0
HAIM E3 2lo|MAC| Hof 0 0 0 0 0
2IO|MA|7} E8| A5 H7|A|
2lo|MA E2 © © o |0
O|Z, AHE, AlS0| CHEt
AgHigt °© | ° °© | °
2Z0| 2ol 0 0 0 0 0 0 0 0
xHolo| wst o] 0 0 0 0 0 0 0
A

* BSD(Berkeley Software Distribution)& 20| A& BSD, MIT, Apache 20| ATt Tate|H A
L& 370 227} o MR AL A IR 7HsSt 2foj A

|>
gl
n
[0
=
E
o

* GPL(GNU Generic Public License), LGPL(GNU Lesser General Public License): XFRAZEL0f RHTHGPU)2E

O|MAZ £t AATES HIEA| S7HBHOF SH= 2tojMdA
* MPL(Mozilla Public Licesne): &2} RHTHOf| A 7HL St 2l0|[MA R AATRE ZIHO|RE JHX|= 2fojMA

* CDDL(Common Development and Distribution License): 4 OtO|22A|ARIS| 2l0|MAR QE AA IZHES
2l ato|dA

* CPL(Common Public License): 0| 22IA Xt 20| MA R JHLXIO|H| R El BEO| ZIHQ|RE Hofst= 20| MA
* EPL(Eclipse Public License): O|2&A Mtte| 20| MA R QEAA TZHEES 2|3t 2t0|MA
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7. BTEOF AT AIRIZIEHE BB

@ LLM 2 2 2fo|MA

o LLM 2219| 2t0[d AT} OfiH SF=0]| gt 20| MARIK| &fAM5] Tiefe BRIt AS.
Ofziel H#E E™ ZE, LLM C|O]E], LLM Weight, RLHF H[0[E{, RLHF weight,

=M S0l thig 210 A S 2felsh= 20| 2RE

[ LLME2RSSELHIIE ]

ZX : Radbound Univ.

* UAEQ| Falcon?| LLM2 CHEE QEE| QIS[65]

[ Hugging Face0l| 2EEl Falcon2| 7|4 LLM ]

ZX : https://huggingface.co/tiiuae/falcon-40b
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)

72| LLM & H|0|EfMI0] STHE[0] *LS([67]

[ 27HLLMSHEOI0|EAM $i% ]

Language : : Context | ,.
Model Checkpoints Paper/Blog Size Length Licence
T5&
Flan-T512, Exploring the Limits of Transfer Learning | 60M -
™ Flan-T5-xxI | with a Unified Text-to-Text Transformer31 | 11B 5123 Apache 2.0
(HF)10
UL2 &Flan- -
UL2 20B: An Open Source Unified 512
uL2 uL22, 20B A Apache 2.0
Flan-UL2 (HF) Language Learner11 2048
_ _ Cerebras-GPT: A Family of Open, _
Cegg;as CeGr(;k_)rrgs Compute-efficient, Large Language ”113’\2 2048 Apache 2.0
Models7(Paper1)
) _ Pythia: A Suite for Analyzing Large _
Pythia pythia 70M Language Models Across Training and 70M 2048 Apache 2.0
12B3 f 12B
Scaling8
Dol dolly-v2- Free Dolly: Introducing the World's First ;g 2048 MIT
Y 1219 Truly Open Instruction-Tuned LLM12 12I§
RWKYV, The RWKV Language Model (and my LM | 100M | infinity
RWKV. | ChatRwkv2 tricks)6 4B | (RNN)2 | APache20
GPT-J-6B4, Ane .
GPT-J-6B GPTAAI-J4 GPT-J-6B: 6B JAX-Based Transformer6 6B 20484 | Apache 2.0
GPT-NeoX- GPT-NEOX- GPT-NeoX-20B: An Open-Source
20B 20B8 Autoregressive Language Model3 208 20488 | Apache 2.0
BLOOM: A 176B-Parameter Open-Access OpenRAIL-
Bloom Bloom13 Multiingual Language Model8 1768 | 204813 Mv17
StableLM- StableLM- Stability Al Launches the First of its 3B- 209611 CCBY-
Alpha Alphall StableLM Suite of Language Models10 65B SA-40
We are excited to release FastChat-T5:
Fasfl%hat- fa;g\‘/%g our compact and commercial-friendly 3B 512 Apache 2.0
’ chatbot!8
Building the World's Best Open-Source 12B- 256 -
h20GPT h20GPT8 Large Language Model: H2O.ai's Journey6 | 20B 20484 Apache 2.0
MPT- Introducing MPT-7B: A New Standard a4k Apache
MPT-7B 7B7MPT-7B- for Open-Source, Commercially Usable 7B (ALBI)3 2.0,CCBY-
Instruct1 LLMs10 SA-30
S . Releasing 3B and 7B RedPajama- _
Re?ﬁgﬁ?a Relsllé?ﬁ;n;a INCITE family of models including base, 37BB ? Apache 2.0
instruction-tuned & chat models9
OpenLLaMA- . .
OpenLLaMA 7b-preview- Opent.LaMA: An Open Reproduction of 7B 20484 | Apache 2.0
3000t27 LLaMA31
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ZX : https://discuss.pytorch.kr/t/im/1510
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Dataset name Used by Type Language| Size Description
Endlish A pretraining dataset which is similar
proof-pile proof-GPT PT 9 13GB | to the pile but have LaTeX corpus to
LaTeX N
enhance LM's ability in proof.
i A high quality academic paper dataset
peS2o0 / PT English | 75GB for pretraining.
StackOverflow Raw StackOverflow data in markdown
post / PT / 3568 format, for pretraining.
. ] Primarily A cleaned and deduplicated version of
SimPajama / PT English / RedPajama
NMBVC / PT Chinese / A Iarge scale, c_ontlnuously updating
Chinese pretraining dataset.
falcon- tuuae/falcon PT English | | Arefined subset of CommonCrawl.
refinedweb series
CBook-150K / PT, building | ~.0ace | 150K+ Araw Chinese books dataset. Need
dataset books | some preprocess pipeline.
LLaMA buildin The most well-known raw dataset,
Common Crawl = (After some datasetsgPT / / rarely be used directly. One possible
process) ' preprocess pipeline isCCNet
nlo.Chinese A Chinese pretrain corpus. Includes
pE:o = / PT, TF Chinese / Wikipedia, Baidu Baike, Baidu QA, some
pus
forums QA and news corpus.
GLM (partly),
LLaMA (partly), A diverse open-source language
. GPT-J, GPT- Multilingual, modeling dataset consisting of 22
The Pile (V1) NeoX-20B, PT code 825C8 smaller, high-quality datasets that
Cerebras-GPT includes many domains and tasks.
6.7B, OPT-175b
ca4 .
Huggingface Goog}le i A colossal, cleaned version of Common
T5 Series, PT English | 305GB | Crawl's web crawl corpus. Frequently
dataset Tensor- LLaMA be used
Flow dataset ’
A diverse open-source dataset
Multilingual, consisting of sub-datasets like
ROOTS BLOOM PT code 1678 Wikipedia and StackExchange for
language modeling.
Push.shPalrs OPT-175b PT / / Raw red'dit data,long pqs&ble
reddit paper processing pipeline inthis paper
Gutenberg - A book dataset, mostly novels. Not be
project LLaMA PT Multilingual ~ / preprocessed.
PT, finetune, . A Chinese pretraining Corpus sourced
CLUECorpus / evaluation Chinese | 100GB fromCommon Crawl.
ZX : https://github.com/Zjh-819/LLMDataHub
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)

* UAES] Falcon &&H|0[E{ Al *ODC 2t0|MA[70]
- (RefinedWeb) &t&01l AFEEl T ClIO|EIAlE ODC-By 1.0 2fO|MAT[HICR - AFBAHHOIHE 3R, 8, A8Y += UL = 518315, EMS Eio|2h= 712 2at
3712 [68] - ClloJEfH|0]| AS] HoloF He|, ALSXI0A| 2= = Hal, AFBAE XIHOF & =2,
-T2 0IRY =HEOE XSS e BHEAUSH CommonCraw! H|O|E4le EEN P2, G of| 2l At Myt R 210[M A9 B2 HE SO Cie LiES
e, SEHA g e Sl #1270 EZ, 40B/7B 28) Mgl
- 2AHO|H EEE =0[7| 2fs HUEUACH O|0|X| HEE Eofot HE|ZE H|O]H
HZoHH ATlet X =XHO =2 0|8 7hs
% TlI(Technology Innovation Institute)dilA] Falcon LLM ZEAIHE Fotst= 22H A7
HFLIE| A SME EHATIS2LE Hot Bh oflAke X|2 ofl Y
- 5{ZH|0| A0l A SIHE HIOIEHE olg 4= US
[ Hugging Face0|| 27HE! Refineweb2| A LIS ] / ‘

EX: 51ZH0|A AOIE

* 2 Glolel2 Falo|ziE HEX|, # HO[EROR Fofut 45 =S HHE 3158 Hlole

1

(Falcon LLM) MIE[69]

364 2023 ITRFUTURE STRATEGY 365



(7]

366

https://www.boannews.com/media/view.asp?idx=117814

https://byline.network/2023/05/0515_04/?ct=t(RSS_EMAIL_CAMPAIGN)&mc_
cid=b69e73e1b1&mc_eid=1b1e870585

https://openai.com/blog/our-approach-to-ai-safety
https://learn.microsoft.com/en-us/legal/cognitive-services/openai/data-privacy

https://systemweakness.com/new-prompt-injection-attack-on-chatgpt-web-
version-ef717492c5¢c2

HE MCPT S & Al g 22t 710|=2f2l, NIS, NSR, 2023

https://zeball.com/6825/does-chatgpt-give-the-same-answer-to-everyone/
https://www.promptingguide.ai/kr/introduction/settings

https://www.freecodecamp.org/news/langchain-how-to-create-custom-
knowledge-chatbots/

https://arxiv.org/pdf/200514165.pdf
https://arxiv.org/pdf/2203.15556.pdf

LifeArchitect.ai/models
https://lifearchitect.ai/the-sky-is-bigger/
https://www.youtube.com/watch?v=vzbGNxzYWO0A&t=839s
https://www.youtube.com/watch?v=vzbGNxzYWO0A&t=839s
https://www.youtube.com/watch?v=vzbGNxzYWO0A&t=839s
https://aifactory.space/learning/detail/2419
https://aifactory.space/learning/detail/2419

&= https://replicate.com/replicate/llama70b-v2-chat
https://www.youtube.com/watch?v=vzbGNxzYWO0A&t=839s
https://valohai.com/blog/Imops/

852, 0|2, "HESIEA A0 M| MLOps TRt &7, Q1B St v.23 2022
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0|7, BERTS} GPTZ HIR= X110] 2| EHAMH SMa pI2|Qf 2T 0|2 T7|X|

28, 2021

"Emergent Abilities of Large Language Models", https://arxiv.org/
pdf/2206.07682.pdf

https://hai.stanford.edu/news/examining-emergent-abilities-large-language-
models

https://www.assemblyai.com/blog/emergent-abilities-of-large-language-models/

Suriya Gunasekar, et.al., "Textbooks Are All You Need” 2023.6, https://arxiv.org/
pdf/2306.11644.pdf

https://www.techgoing.com/microsoft-built-a-small-llm-ai-model-with-1-3-
billion-parameters/

O|HI2](23.719), "@EAARZ GPT &=Lt HIEL XEMICHLLM 2t0k2 S7H" https://
www.edaily.co.kr/news/read?newsld=01508806635676160

https://root-nation.com/ko/ua/news-ua/it-news-ua/ua-meta-and-microsoft-
release-llama-2/

https://about.fb.com/ko/news/2023/07/meta?t-microsoft2F-er A -XkM|CH-CH & -
A2 E-lama-22-M 2L/

https://www.aitimes.kr/news/articleView.html?idxno=28691
https://huggingface.co/spaces/ludwigstumpp/lim-leaderboard

https://docs.google.com/spreadsheets/d/TOSKVQWIHX5ZAkcg8AIRIbQLQzZX2wW
Vall0SqUu-ir9F s/edit#gid=1158069878

https://huggingface.co/tiiuae/falcon-40b
https://www.aitimes.com/news/articleView.html?idxno=151548

https://www.tii.ae/news/uaes-technology-innovation-institute-launches-open-
source-falcon-40b-large-language-model

https://www.tii.ae/news/uaes-technology-innovation-institute-launches-open-
source-falcon-40b-large-language-model

367



368

https://arxiv.org/abs/2306.01116
https://www.aitimes.com/news/articleView.html?idxno=151595
https://en.wikipedia.org/wiki/EleutherAl
https://www.eleuther.ai/

https://now.k2base.re.kr/portal/trend/mainTrend/view.do?poliTrndld=TRNDOOOO
000000049829&menuNo=200004&pageUnit=10&pagelndex=1

https://www.news’.kr/articles/?4319060
https://www.newspim.com/news/view/20230824000837
https://www.aitimes.com/news/articleView.html?idxno=152497

https://www.chosun.com/economy/tech_it/2023/06/09/
V7QIEJFFMNAYNPX7L3452EEFDI/

https://www.aitimes.com/news/articleView.html?idxno=152514
http://m.ddaily.co.kr/page/view/2023071918002307573

https://www.thebell.co.kr/free/content/ArticleView.asp?k
ey=202307101526156200104565

https://www.techm.kr/news/articleView.html?idxno=112412
https://huggingface.co/spaces/HuggingFaceH4/open_lim_leaderboard
https://www.youtube.com/watch?v=a0TB-_WFjNk
https://www.youtube.com/watch?v=a0TB-_WFjNk

0|7|&, BERTS} GPTR HIR= Xti0] X{2| ESHAILN HY 2|9t ST 0|2 THZ|X]|

2EtH, 2021

https://pypi.org/project/peft/
https://huggingface.co/blog/trl-peft
https://aifactory.space/learning/detail/2419

https://aifactory.space/learning/detail/2433
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(66]
[67]
[68]
(69]
(/0]

https://github.com/microsoft/LoRA
https://lightning.ai/pages/community/tutorial/lora-llm/
https://huggingface.co/blog/trl-peft

https://olis.or.kr/images/egovframework/olisimage/common/OpensourceSW_
License_Guide.pdf

https://olis.or.kr/

https://huggingface.co/tiiuae/falcon-40b
https://discuss.pytorch.kr/t/llim/1510
https://github.com/Zjh-819/LLMDataHub
https://huggingface.co/datasets/tiiuae/falcon-refinedweb
https://arxiv.org/abs/2306.01116

https://opendatacommons.org/licenses/by/1-0/
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8. QIBXI50| 27+ QI Zap} sli= Alck, BB EojoilA FH[sHo} & &
1. =7t ClI0|E T2to| tHatet # A

@ =7t HI0|E] XHado] HIAIE 22|

@A ZE LS 2l CIOE T, B2, &8 7o|=

He 9 2220 Hlo|E MEvt et
off 2ZE0{7} Mi&E To{at7 |12 QALt?
2. s S E5t luh. 2.5t 2|5t 7|HE TA (Why Software is eating the world?)
@ Herehs 27 Al 7 9 ZHE =9
@ Al Hub ZHE Ui 3¢} 7|5 2%} 66
§ olmAes olst Saor olma sl FelolA 5] Liok7} 2o 0|27 |7tx]
- —_— o [=X
o 25m 51 mmore sarel mefo et 42 5 T 22 79 S0 ATEA00 o 22512
STV g“_ [ —
o e e 22101MH| A5 St MBELICL X 4 Soll= o g
@ Al Qlzate| sHAlol ZateC AtRlo| X20] Eotg 9lst ZM Ust wot
£1RiS0] ATEQojof of¢f ChHIE 2ol e RS By
4. HE(ZT) MH|AC| Hsle} Al S0[0iM ME SH3 £ 19| M2|ZHa| SIAS0]
@ AI7[E MHIA B2 9IBt ALY uHAl, Ao 84| S &4 T 8t 240/2k of AfgtLict,
@ BZEQ HH1 A0 chgt A7 99
@ Al 7|t MHIA B 23t FR 9l 22| Mol 0k5E o
03 HER|&(HER| M-S 2H| X VC EHEIX}, 2011
5. Az|g 4 Q= AIS 9I8H K| Of
TRl 22 A T3
@ =715 el @2 S8 2712 ¥ 2st U it 250
6. 27t QImat= M AIZ Ta{5t7| I8 M BhR| 7 v
@ 27} 8 olmatz Aol Al EX|-22|
@ 371 4 QImat e W SAT Al 7|STto| B ofs Bigt ojH| 213 X|S0| AXELINE Toj&t7|= Solct.
® Al 7|=2| oo CHst 23tA M sE (Software Ate The World, Now Al Is Eating Software.)
THAX|, 2019
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https://chat.koalpaca.com/0llA Z=2%t L81t XY =28t LIS Hlwet T, HOt XHAR Y FEE 2

7|

* Certainly! Here are some effective ways to maintain good health:

« Eat a balanced diet: Focus on consuming a variety of whole, unprocessed
foods, including fruits, vegetables, whole grains, lean proteins, and healthy
fats.

« Stay hydrated: Drink plenty of water throughout the day, and avoid sugary
drinks that can have negative health effects.

« Exercise regularly: Aim for at least 150 minutes of moderate-intensity
aerobic exercise, or 75 minutes of vigorous-intensity aerobic exercise, or a
combination of both, per week.

» Get enough sleep: Aim for 7-9 hours of sleep per night to help your body
and mind recharge.

« Manage stress: Engage in stress-reducing activities, such as meditation,
yoga, or deep breathing exercises.

« Practice good hygiene: Wash your hands frequently, especially after using
the bathroom and before eating.

* Practice good hygiene: Wash your hands frequently, especially after using
the bathroom and before eating.

« Unterscheidung between healthy and unhealthy foods is important for
maintaining good health. Here are some tips to help you make healthy
choices:

« Eat a variety of fruits and vegetables: Aim to include a variety of colors on
your plate to ensure you are getting a range of vitamins and minerals.

* Choose whole grains: Whole grains, such as brown rice, quinoa, ..
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4bit/
Llama-2-
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hf

The Vice Chairman of Group emphasized the importance of establishing a
performance-based personnel and compensation system. To achieve this,

Teddysum/ JLUCHH Y24S olgetiF= PO BIt AAYS Hulotolof SiCh= 2|0|Cf. GPT-3.5 | clear and objective key performance indicators should be established in
bllossom- = Ol 2oIH MZ2 QA A| AR T Zato]| Chish H2et HWIHE Sdlf 2xIS (175B) all personnel and compensation decision-making processes, and accurate
Llama-2- = ZEote], O AX0| 2 MY B2l Al 37|, 2™ £F, A SZ, O2|1 ol2{st evaluations should be made not only based on the growth compared to the
13b-chat- | QOI0j| gt X0 ZHE [ HOX|= B0 2 EXHH= HE SHE 610 JUSLICH previous year but also taking into consideration industry standards.

hf-lima-ko- | w2 M2 2 A|AHS A S KHst= o Pstat B S 22stE, 01 Sl

abit | oimg xmste Ol of £2 £E0| ABHS RZsIEE AYLICH . b/:omi/ "IE He|Ehe HTjof 7|gist OlAlet HA HIAIS TASHS 20| SRICHE HS
:ol pTgta T LTS FO|E HHSEIH "The vice president of the Department stressed
ESEPNPESe 1 ;I %B the importance of establishing a merit-based system based on performance."
MSE 7h EL|C
4bit/
Llama-2- = F&XQI EHHO| LIRX| g5
7b-chat-hf
. In the following article, the CEO emphasizes the importance of performance-
L 4bit/ o based evaluations based on clear and objective key performance indicators
ama-2- A ) . : I,
70b-chat (KPIs) for all employees, including those in leadership positions. The CEO

hf notes that these KPlIs should be established for each employee and should be
based on both the company's growth and industry benchmarks.

o = ol
Teddysumy I8 7IATE #oist FAi2.
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QoM Fois THA0Z HAYAZI FL Instruction Following LLMZ 2|3t SFT C|O|E{All

Alpaca 7Z0i| AF2%t 52k SFT H|0|E{Al(LLaMa 2 2)
translate next article from english to france

Olee= ABHILE CHEHWO| A ion- i 2o o O
The Vice Chairman of Group emphasized the importance of establishing a Fef E= Bii=tuoilM Instruction-following LLaMA Z2&2] Alpacas 75
performance-based personnel and compensation system. To achieve this, ot i AF2%H52k SFT H|O|E{AII[19]

clear and objective key performance indicators should be established in

all personnel and compensation decision-making processes, and accurate (
evaluations should be made not only based on the growth compared to the “instruction”: "Give three tips for staying healthy.",
revious year but also taking into consideration industry standards. “input”: ™,
P Y 9 y “output": "1.Eat a balanced diet and make sure to include plenty of fruits and vegetables. \n2. Exercise regularly to keep
your body active and strong. \n3. Get enough sleep and maintain a consistent sleep schedule."
2
{
"instruction": "What are the three primary colors?",
“input's ™
Le vice-président du groupe a souligné l'importance de mettre en place un “output": "The three primary colors are red, blue, and yellow."
systéeme de personnel et de rémunération basé sur la performance. Pour y i
GPT-35 parvenir, des indicateurs clés de performance clairs et objectifs devraient étre "instruction”: "Describe the structure of an atom.,
-3. . . . P -y “input"; ™"

(1753) etablis ,dans ItOUIS les proceslsus de_ prise dle FieCISlon e.n mahtlere lde_ plersonnel "output": "An atom is made up of a nucleus, which contains protons and neutrons, surrounded by electrons that travel in
et de rémunération, et des évaluations précises devraient étre réalisées non orbits around the nucleus. The protons and neutrons have a positive charge, while the electrons have a negative charge,
seulement en fonction de la croissance par rapport 3 l'année précédente resulting in an overall neutral atom. The number of each particle determines the atomic number and the type of atom."

. . . . ' 2
mais aussi en tenant compte des normes de l'industrie. {
"instruction": "Translate the following phrase into French.’,
4bit/ o . o "input": "l miss you'",
Llama-2- aking into consideration industry standards. "output": Je te manque."
Please provide your answer in the comment section below. )
7b-chat-hf provigey {
“instruction": "Translate this sentence from French to English.",
In addition, the Vice Chairman emphasized the importance of creating a /input': Jaime faire de la randonniu00ese:,
4bit/ X . R output": "l love to go hiking.
L 2 culture of open communication and collaboration, where all employees are 3
ama-2- . . )
encouraged to share their ideas and opinions, and where the company's goals t ) ) )
70b-chat- K . i . "instruction": "Generate the third term in the sequence 2, 5, 9, 14,
hf and strategies are continuously reviewed and improved. “input; ™
Finally, the Vice Chairman emphasized the ... ‘output”: "18"
2
{
=X KEMEHA "instruction": "Translate the following sentence into Spanish.",

"input": "The blue sky is so beautiful.",
"output": "El cielo azul es tan hermoso."

2

{
“instruction": "Generate a function for calculating the mean of a list.",
input": ™
"output": "def mean(lst): \n return sum(lst) / len(Ist)"

3

{
“instruction': "Translates the sentence from German to English.",
“input": "Er mag Musik h\uOOf6ren.",
"output": "He likes to listen to music."

b
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Il KoAlpaca 22E 9|35t 812 52k SFT I[O|E{ Al

rot

¢ Of2f= AlpacaZ &0
CllolE AU [20]

=2 USHRR St Al7|7] 2Isto] At

873t 52k SFT

{
“instruction™:" 1S [XISH7| et M 7IX| HE LFAMIR,
“input":"",
"output":"A| 7HX| El2 OFEAIALS & M7, SRt +HS Fot, Mo 252 sh= Z4Lict!
b
{
“instruction:"M| 7tX| 7|2 M2 29101717
"input™:"",
“output":"7 | M2 W2k M w2euict”
I3
{

“instruction™"CHS 275 ZZHAOE HASIHR.,
“input' ST 40|
"output™:"Je veux te voir.

“instruction":"CkS 7|AIS XHAle| UZ QokstM|R.",

“input":"QIE{HS B Meo| SRt ARt E[QIOH, P27t ASSHN HIXLIAS f¥sH= WAl HES Yo
Oto|C|ofet ZES A&stn MBSIAH M MAIZ St & Q| off FRGLICE,

“output":"QIEHIS 2|7} HHRIM o2 RSt | HIXLIAES W= WAIS HAAZI FTt HEQL|CE
}
{

"instruction":"2X0| 2HEOE SHIEZIR?",

“input":"AH2 FZES 71X D 51 AABLICE,

e

b
{
"instruction™:"APIZ} SRIX| HHSHYAIL.",
“input":"",
“output""APl= S& T2 % T2 T2 OIE{H|0|AS| OfX[0|H S &l AIO|EL} AT EQ0{0fM2| S Zhele ~alfstr| el Ct
2 ofiZ2|H(0| Mt A A S 4 Q= QIHH|0|AS MFRLCE"
b
{
“instruction:"Z0| 10cm, Lt| 5ecm@l ZlAFZ{E 9| 50| AH|Aketiict!,
"input™:"",
"output": "OI E|AZ{E 9| S0l 50cm?YL|Ct!
3
{

2L Qe

"output":"&2 8—5{1 o2 ghaL|Ct”
}
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(52,0007H Cl0|E] 7|gh

[ SFTCIOIE{Ale| Cibd (SAtet FE071F) 1]

000742 E0JE{7F Ofefst
2ol St

LR

Z£X : https://github.com/tatsu-lab/stanford_alpaca#fine-tuning
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QELA J{Cll0|2E
TLi/2| eig

O =L &

[ Open Ko-LLM E|HEE[22]

°© YAE|0|X|2t SH=RISHEARI TS HO| et e=0] AU 2R (LLM) Bt

2
PN =]

2|[HEE(Open Ko-LLM 2[HEE)7t 21

o 741 ALK, SKT, OHZAl, ZE|OFR (42Maru), SRS AHATR(ETRI), 123
|:|-|3+

ot S0| Ko-Alpaca, KULLM, Polyglot-Ko 52 HEES

=} =

-

SHES SR, SSUTL URE S I REAA LM
=g e

[ 2 Ko-LLM2|C{EES| RHE Mt 4]

oo T

1

EK : https://www.upstage.ai
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9. BBRE ZrfeloRY(LLM) LE4A B

0 30|58

o (REXA W) 3l YR/ 1Y S0 2E

24 LLME TSI JEHeZ &8
Jtset ZEZ DUBHH IHLSh= S|

[ @EAAysIEl0O[EILLM 22 HsH|R ]

EX :OlAQHIAE

S a2 LM EE*'OI =2 JEHSHH 7|1E E Al, 712
HEZT| S Z2t0[B (W) LLM $=F0il =EH[23]
- HIELS] 2{0F 37K O|= &

22Tt EP—.:' 5| g&otH g etof Zepol8l 28 +E02

[l

= 37Het 3= 01.A12] Yi-34B'E REAA AR X DX|QI 76.3%S

- (Z2to|Hl) %2 orAQIHAE M HHSE MMLU(CHA 2 HEJEHA T 210{0|3H)

HIX|O0F3 H4=0f| 2H GPT-4= 86.4%(19), 72 SUE22 81.2%(2%), HEZT
2R2E2=765% 7128
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AHQIHIZH 2L QE A A HHD} RFI[24][25]

Ay

HIEHd2LH= HISEY 3 5 SSUM SEEM HES 2o 48 SWE 2E44

SW= TH Ch[Sh= FH 2=

23 QE A A SW(Open Source Software, 0|6t 0SS)2| SE2EE M2 Mg

- YR OlME S SWEL 2EAA EXIS B8l 547|Y S48 St 23X 24st R

-85 Y2 S 2ot Y iR 20)| st £ SW A Tts

-AHRI2 0SS TRl S St SEE R Bl @4 7 U Alv|&el nizt est RS
S ERE QEAA UG

- ZEE0QI 0SS 2dotE Qs 0SS 2=} ol 0SS ZEC=E Salgigto| Tet
ol HE ol Zcknt Mol Mg 2=

>
m
|H
Hu
é
Im
N
to
rlu
_kg_r
ol
ofy

GPT-4 Turbo[26][27]
OpenAle| GPT-42| Xt7 |l GPT-4 Turbol| E&2 CH2at &

ajo

HIAIX| Z0|= %|C 128k7H HEIAE E2 X|2(300H|0|X|2] THof )
- GPT-4& 2021 9# O 7EX| 0] e A AH|A 23, GPT-4 Turbo= 2023
4R FE et B0 EA FEOol| Chet §H0| ks
- GPT-40] b3l @j2f E22 36, £2) E22 26 M2t 712
-E8 gA Mo, A XMLE ) 22 X[Eof| 2| 2H| m2tof Sh= ZrollA
OlF @Y Lt LIS M5 W3l Rutt JSONOR SEE HHsIE M2 JSON
==

- GPT-3.5 Turbo= 16K AEIAEX|R o4zl B 27| JSONEE, HeE o
==Y

S 25p| lef DHI £ S IS AP

- o
| FA0 22 M22 Vst g2 E mHs
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- (RE siM7|) MEBIA HMBHAOM python ZEE ZHstn M, TefIet XI5
A, Cieet Clo[E2r MAJ0] ZatEl oied X2 BES BEH o2 UG Itz 2
FE 8l ot EHE ME

- (dM) =3 o2 HiolH, MS 8, AFZXIt Mt 24t 22 28 9Re
X422 OAABES ot ZAM0f Cheh UMY S Al Mg Hert gleH

-
M3 29l 24 2025 30| B 98

- (g5 2F) AT Flet g2 £ HAX| 0] g+ SEHE S

- OpenAl APIOl| THE &l HI0|E{Qt MU 2 HAS Sh&dhe O AFSEIX| oM A=

HMESICHD Pote|= AR 0| E AN = US

- Assistant PlaygroundE O|83tH ZEE ZHASHA| 941 Assistant API HIELS At
StA Ol
=2 T MO

H|, 0|0|X| M (Dall-E 3) TTS(Text-To-Speech)E E&st CtE BE 7|5

I !

- 0|0|X|Z Chat Completion APl /=22 Btot 2444 4, o|0|X| M2 24, J2l0]
ZefEl M 87| S& X9 7HA2 0[0[X| 37|0f w2t t=7 10801080 0l0[X|=
0007652217t 22

- O|0JX| APIZ O[83104 DALL-E 35 2 &¢&. g% 0|0|X[F 00421 HIE 22

-TTS APIE Soll HAEO|Af IZtFe

DE MY NIE. 22 1,000kt 001582 A8

54 dd. 671 AR 23 343 271X

2 S{AE{0}0|Y
~GPT-4 DIMZHS 93t ASEel A T2 HZ R, GPT-4 0[4| ZHY

TR| T} OFF A SEAS

o oo
- X Trl(4Alo] T £2 BR)0f 3H= 2% GPT-4 3t
- EOIRIE A S 7L, S E0IR10] WESHEl ASKL HO| RL A 81 ZRAA
x
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* 7HH0| SOt X1 @F ot 7t
-1,00070 E2 E 7+

OIB18% T GPT-4 L} @J2
-ofZ2l0|d SEe B7| St RE K2 GPT-4 70| 2L £2 $HES 2uj2 S2)

o 24

Mz2 g

GPT-4
GPT-4 8K :$003 %% :3006

He GPT-4 32K
212 $0.06 3 : $012

GPT-4 {2 128K
oleq: $O 01&: $0.03
GPT-4 H{E 128K
Ql=1: $0.01 3 : $0.03

GPT-3.5 Turbo 4K
GPT-35 @ &= :$0.0015 =2 : $0.002

He GPT-3.5 Turbo 16K
2121 $0.003 23 : $0.004

GPT-3.5 E{& 16K
3 : $0.001 £ : $0.002
GPT-3.5 H& 16K
3: $0.001 £ : $0.002

B $0.008
oMl =8 2=:$0.012 =3 : $0.016

GPT-3.5 = GPT-3.5 Turbo 4K O|M| =X E&j|0]d :

GPT-3.5 Turbo 4K 5! 16K O|M| =H =&
:$0.008
12 :$0.003 £ : $0.006

o MEEH H

ZX : https://openai.com/blog

- NAH EHS K|S S 122 5. Copyright ShieldE =€

- X2 Aol Thet R A%0| HY|Y F2 DAS Bestn L 8|8e KE.

= [=}

ChatGPT Enterprise 3! 7H2tAI Z2HZ 9|

* Whisper v3 5! 22tM C|2H

O R AEILST Vs XE

=2 T 1—

- QEAA XSS ZEO| CHZHEQ! Whisper Large-v3E £

- Stable Diffusion VAE CIZHE CiX|Sh= Consistency Decoderg @EAAD

I

Stable diffusion 1.0 + VAEQ} S2te|= 2= O|0|X| S JHMSIH EIAE A= 8l X1M0|

A A
W 227} 2(0Orca 2)[28]

o OO|2AZATET| HFot A
=

=
LLM ECH O =2 5
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HAHOIZE (sLLM)2.2 7B, 13B Oi7HH=~0{| S2ISHX[2

9. 3R E HUANZE(LLM) 2E LA Sget

[ 2EII22|2A S ]

ZX : https://huggingface.co

o JhME =2 2ol O 22 Ao 0| EM I 2 10| BHe| FESHE s/t
Aol ol=
T MMOo=2 "Ho

* 2102(Llama 2) 7|t RS HAEIDIOIEE $4 BIOIEAOlM OIHIZHS 483t

- HIOIEII @27t 20/7H| B, 214 S 4, B14-0IQ-44, HT g S Cheyet

X2 7128 J12XD SN0l 2 B0l el 7 BTl X2 7|53 BHI=
g =2

* 227} 2 RS olof Ofs, 4| X2, CEbi| X2, 28127 81Z, Sof, /2t 3

TAY S 1570 FHIE TR = #IX|0t=20i| M 27|7F 5~1081 2 2{0F 2, FIHELM
St ot dss 2

* Q27} 2 7B, 13BE HIX|0t3 A0 M HZAHOZ [lama-2-chat-13B/70B 2
2IMELM-13B/70BELt 223t M52 E%'
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9. 3ZEE HIHAZH(LLM) LEAA ZHatot

[ RE7}2¢2}7|Ef Ao{REe| HSH|m ] [ FastFeedforward Networke| 7HEHE ]

EX : https://www.aitimes.com/news/articleView.html?idxno=155371

W FFF OF7|=1X{[29][30]

CEUALD DS 2 £ Cloje} 2 24 HlO|HES s Hzta oojg o '
A XIS
T o

-TAERAZ M2 BO{H Q= HI0/E RA59| 9|0|E Ofdlist= EHIM(attention)
2|0]0{2t /= H|0|H Het2 HEthes I Z|E 2)|0|0f(Feed Forward Layer)2
=

-OE XQEHOIHEBE

|-
=
l:ll:log [ 3 A5 =
T—= )gooﬂn_o FEE

o U0l Cist =EF T|E ZE= 20[0] LY Ho| gMotE "t gitts
HollA Zhorststo], UE dE Z4(DMM) S EH*ﬂOfE ZHE AE SHCMM)E
Arggt
-DMM2 ZE U Dj7HEH0l| Chelf HIERZ S| RE RS Fots YA, CMM2

=212 0% E2|(binary tree) 2 BIESt D, Qo] (2t RHE 27[510d 44=0| 7218
AESI =22 Melgt

£X : "Fast Feedforward Networks" by Peter Belcak and Roger Wattenhofer, 2023
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9. 3ZEE HIHAZH(LLM) LEAA ZHatot

° 7|2 HB5HY| flol EMAIE J[Hte] BERTS| I|= F{E 20|01E FFFZ [ Ao{=2o| mj2q0[E] = FIt M| ]

4
CHAISE HAE HE(Fast BERT) &S W20 ot& 8! =28 Aut H|set 27|t
7

IE HE 22 fARE d58 2[31]

EQ|3Z J|8to R P#E CMME DMMH|SH 24 &7} 78HH BHALEl

°
-
o
a
i

m

[ XI4EOZ WiZ oloj2Ho| MsH|m |

ZX : https://www.tensorops.ai/post/what-are-quantized-lims

20| HRZ St MIZ22]|Q 27| £0]7| 26t 2EEF (Model Distillation)
IE= 2XIsHQuantization) 71 S0| 2wt

- YRetet ALl 2ot gs ol

o

=01, Of2l 2ol A EZHH =40f glo] A ] M 2 X0l ALH 002,

1

- of

m

W EA 20| LB 012, A W F4 2H0| 2A0B 1022, U i FA

[ R

T2 AT = 28 Y

rhHn
R
g

ZX : "Exponentially Faster Language Modeling” by Peter Belcak and Roger Wattenhofer, 2023

© X3} LLM[32]

* QXIS LLM(Quantized LLM)O[2 A Z3f 715k |0| HUEE L3 Tt ij2|o|

F7|1E B0l 719

° GPT-4, Falcondt 22 LLM2 Z2ot 452 35t/ | 9I510] Of B2 OH7iH=}
ZRstn 0|2 KHalst7| 2ot 2 StEfof7t 2Hast ZX : https://www.tensorops.ai/post/what-are-quantized-lims
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9. 3R E HUANZE(LLM) 2E LA Sget

* Nvidiaof| A £52+FE Int82 AAISHA|F = 7HE0| ot 22t Z#5([33] ° 0|2 S0{ LLama-2-70B 2 GPU H|Z22(0l| 22|24 CHZf 138GB HI=2|7t
et
[ FSA+HSYSE SRRATI=ENE ]
- A100 80GBS| SI=2017+ 271 0| &f ERoHA| = X|2H 0] RES SFAfRIAIZ|H H X2
HZ227 2F
o 22l 37|(FP16) xfet 37|(INT4)
Llama2-7B 13.5GB 3.9GB
Llama2-13B 261GB 7.3GB
Llama2-70B 138GB 40.7GB

*llama.cppE O 8%t 4bit Xt} Of|A|
£X : https://www.tensorops.ai/post/what-are-quantized-lims

o Aot B JFEX|0| ERTHHIE 5 £0| ZHO| 37|18 F0|H YEXo=
FP16(16bit)0IAl INTA(4bit) 2 E
ZX : https://developer.nvidia.com/blog
- DHO| T M2t SIEAOION O B2 ST AME|LF Xjelo] Ha| U g5
Motz 20| US
< AFYOIN £ FATS ALBSH= 20| O LIS HEHgn} il 228 B 4
QloL}, DHYUEL Cf I SIE9I01S CiZo 2 LR | 2o HUES Wof < IR0 70B OJAF BEO| Abit2 URSEIO|E M52 SX[E 4 QLOH, NF4
2 E5th= geto| AL 7|82 450 SYE FX| ots AR LM AUS
[ 23253284 ] o xfet 7|¥e ojn] EHE 29| JHEXE ZTHHE PTQ(Post-Training
Quantization) 7|1t SHAO|M 7I5X| HS T2 MAE ETAIZ

QAT (Quantization-Aware Training) 7|2 &3t 4= Qle

EX : https://www.tensorops.ai/post/what-are-quantized-lims
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» GPTQ: Accurate Post-Training Quantization for GPT
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* 4bit NormalFloat
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* GG(Georgi Gerganov) Machine Learning

« llama.cpp 2t0|H2{2[2t F2 ZF. LLMS (2 1R HIO|H2| A2 7HK| 1 U0
e 2ot ¢l7| 20lM2 HZ

« GGML #Al0llA] GGUF Alo2 Xgie|of 254 U =8

=)
pal oo x JAO-'EEIO"

452

EX KA

2023 IT&FUTURE STRATEGY

-

—_—O

7
HIg, 212{0] 27

b

- Hchelofg ?é Al 71E 22 Ho[ElQ SR ER| IR/, St H TH2, o
SH2[7t B3| o R olzin
- B G| {0 CHBt O[SE T =

- CHAE GPU X1RIS 0| 23t0] 2 o452

=-- 7

r|o
d
o B
E
10
A
o
E
>
i
d
N}
el
0]
Q't

L]
[
B2
o
>

HEX|A9 ER) LLaMAE 2,048CH2| A100 7[HICE SH&E|

- 2 HPC 22{AE| 7250] 0f2{20, ShE2o] Jof 20| Ehtstes 48ot= 20|
s
-LLM Bt A 8t 2OFEM0| Ol 71| 1 91, Ofehi= LLaMA| &A1 TMe) 3182
Sl 20| 0] w2t A40| watEt 1f S HIOJEALS) 2718 S7HAHOFE Kof
et Ercio| 2Rt
- 3, A2 WA O AZ0| UAP| B2 SIS B2 Bteel K40,
7 12 S el DU TROIA0I 2101 5l Hiz, PHDE0| B8kl CPULS
£41 97 =9l 52 Tk ChSsHo 2t

ZX : https://ingyuseong.notion.site/

453



N

| 3} S37|20IM ALSE|

2
il

ro
o

Of3HiHof &

T A= Chefet 7|HSHA MZ22

b

S
=

=2
S

.

ol
il
b
K
ofu

* 20Et HESkn QF9IFR B alsh HE ol
« (712 210]) TH=2! MH| A= O35t | #12 o= 7

<

2|7} ot

=
S

I

t2|xtol|7| S=EE 4

el

424

LA 2

=0| =2l ME[AE 2 di=
A g

=

=

{

=

S:

22

=l
=

=

st
8, T M2 S

50| £[0] A0{0t

I

o
of

7| 20l|M ArE3t

=

HHSHA

el
|

5

I, X|Yslol|l M Bi== &2, XA 7, XYRRX]

% M2 Ct

=

- SS712 URIM A8ElE SETIL MTZ2 80

CHSHA]

HARA v41 ZEA))

I

=
sy

LLM 2| 271

£

.
[=X
o

=1

* DIPHEAAHS0| ST YA T Y30 BLEX| IS YR FL2 TR

* FE KFI0l|lM HIO|E], GPU 7H84E £0 JLHS| LLM 7|
WL 25(200811~) FTIAR| HIX|0H2 (2023.3. &

(LLM EZ Z|93 %) C|X[E

A1

t(end-to-end)

(.

7
BE 33713 82z |E0| =X| =5 OlojEel 2ets

F

[

HES0| Bt

I

« (HIO]Ef 22F)

AL
T

8-

=
=

= 7=

=

to] 22} LLM

i
|

2 (Foundation Model) 725

- LLM 71 7} a2 L5 | =20l 357

.

ofof g

<+

E=IS IPNEA

=]

T [0l A

F

prl
=

7|

=
of| t2} 0|12 SEBHA

k

=

N2
[e)

2

k=X
=

|
=

=]

GPU XI#40]

oo
LS 1—

JHIOZ L LM 2

=

=

St 0|

(B2 SIS 7%) YoM FTots 23 220/
-2 7[EHR Jrjelol2BS e

q

=

7

[

=

g A=3E 7L

st
=20
)T SH=Lbof w2t R

s e §

[sYs)
~
=

J|utoz

=

=
}=l 2= Foundation Model E4 H|A|

33729 SSHolH

-Z
Z]

<+
B
o

455

O Bt &2 Ct

|

=

0| X+

[

=)

o t=2] Lol LLMS Tt

(Model compression) 7

A

LLM 22 7[2F XpA0IN2] 7]

- Cdtol

A
e

R
o=

b

P
=

of

F

i
il

4 3371

RLHF 7|

=M

[
=1

[

== MSE

52 ¢ga20|=AI7]
TR g 4= s 7|22 EolofoF

o
o (HE| IS 7|=Q| HIAE J[Hto| | LM BLH=

A

2 (foundation model) 22
- ChatGPTt fAlet =8 HEHAOZEO
a4t

{

il

S:

1= o]

F

2023 IT&FUTURE STRATEGY

S

Of| Ch

ZE|ZE 2HO| 2R
- 04 : CCTVOIIM

=
=

454



456

Z2E AIBI=A| AIE2 20301 1547 /7K B 0= o 4Lt 2 AlE=2
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natohg/news_181901.htm
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