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B 2017 4 Transformer XA Ak, KiE AR Z 7 T bR F|& W HR 694 T, k300 5) e bR 69 B 2 38 T TR,
B 7] OpenAl. Google F4Rst 89 k3r Al KJ™ 2 FAAZARE K 3 RA 5 TR KIATF AR X, AsbH @AY
WA, Af, ¥ A KR AEm R TEATL, AEBARAHTH. Tkt ki it g R 2, HERILIKLE AL
S A, AT I RARA AT AT L T BRI LR A2 e, LARM TRHE, £rk. &M, Lt 4
FRBEBBRME ST LR E.
Meta 782 T LLaMA KAEAR! 49 7 TR 3% A6 A S R AR K W3R AL TR AL A JR . LLaMA 238 B AR 69 TF R 448 R b AT
Wk, D 450355 2 40 #E S, @84 1.4 7712 Tokens. A% LLaMA AR A5 400 (2 48 4 £ R & F PaLM.
GPT-3 5 K& AR, JFHE DM AFIAEL EEIKT LLaMA AR 6 3K 3R E o — R - LA
LLaMA £ 4 Z AT R eGA AR, BESZENRZFM., TRERAZMEL S, T AHELE AR 6@ A AR, K
T LLaMA, &% Al FF & H T DARSE AT b af & B AT AL B8 52 4| T & AR L 69 AT e ZAThR AL AEAL”, LLaMA 47!
—ZEAHAI T TR, BRI T T KA FLEFFRE. BAT, AP TELKR L Al A FIREAR Hugging face
FIRE LLaMA A A E 59l 4K, 469 A b T ESHER LLaMA AR, BT w30 F 20 & A st AT,
BTV T LLaMA BHATF R 5 — KA TR 4.
KAV E T AR EEAFINERAGNGENRA, EERBGANE, & TGRS, AT K, HMEGFEH rA
FWZ T T Zug Rt Blde, Hi3EiEKF T 2023 4 3 A4 &A A Alpaca, X & —A%TF LLaMA-7B 2L &, A 5.2
77 48 A2 AR SR D 4R A3 B 0 318 KB AR, ZARA AT 8 3 A100 #A, AR K 3 B, F A TRAE 300
TC,
BAEIZH L, ARBERAGT WA, & 83k AL00 LAARA Al IR 45 5T AAALA 2,000 Adg P KA A k3R 45 Al R 4,
BENREFEHFFNWEE N RAL A 332 HT, ERRAEHEFENFFELRY 66 ZLUEHRA, AT Lk
HRANHT, BERAFTGT, S RZIPR LSV R G, HEAIRELEEN XL TRA S HGTIHT
A,
AN
LLaMA 48R F R AZAL e 4 sh M K Anik 7 F ATk Al SR R L 2%, KT @ AR+t 3 3 +40A7 &£ Al
AR T T8 RN A R, S AAT B TR AR A T AR M 58 09 K AL,
FERABHZT, BNEFHESL: 1) A F Lt KAER 48 A a9k, X R fe e S AR AN IR P & &) ) R a9 AL 4
T, AARFIERY, @A AR E. 2) WA F ST RBIBEKINE) . KRS WA P FHsRa94T
L HAE BT RAEE, LA TR RIROE LA, o RFME. FRA. 84 b T,
RPEIRT
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3. “BABRB+EBFI AR ERATRIEX, HFEREZEL 9
31 A EBFE N QA EAI &, FFRMEASTE ... 9
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3.3 HAWMBIEFEE, RAZEAICE. ..o 11
3.4 RTEE A FRH BRI ERA B RIEREE 13
A, BBl o 13
o 7 0 - 14
A& B X
BA L k3ad KABA T AT R AR T R . o 3
Bk 2: OpenAl ¥4 B RBRI T4 IR EJE. . oo 4
AR 3 REKOCA AT R AR T T R R 5
BA 4 ATFHFRABERNNGEEBRAZLATETT AT R o 5
B& 5. LLaMA A3 FAATEIE AR DS 6
BA& 6: LLaMA A THE@ ARG RIAERITI A . 6
BA& 7: LLaMA 38 A ATBRH A AL T RAT AT T oo 7
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B&9: LLaMA A ZHFiETEEBRI BRI . 8
B & 10: AR BIBE R BR AT TR, 9
BA11: EBFI R A IEAE BRI A IR . 10
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1. KERRAARBEMATR, BRERARIFRFR

1.1 k35 KAEARZ Y A 6 H R

B 2017 4F Transformer £ A ik, KiBEZHEAZ R T ORI R T A RGEET, K3
&) S BEAR A 64 BE £ R T R,

AAVHE AR 69 FFRAZ R A A T eIk
" RETR: VA XAINEA AR B m, AR T AT & AR B

HE
" TR AARIIY XAPINEA AR B ST, ARGA T PR R LY )
F I IATHR I

» RTFEAES . AN ATAEATE AR MY, AR AP R A A ) XL
Bt C3HA P .

= AR RASPARALATEA T, AIARRAL AR 7 Sty 77 KRS C A P .
BRL: 30 5] A BEME DT IFE S & 5T

A KAER BUFR KA ZTELEL AP FRAEX AL AR B, E A w1
GPT v TAETR O RES AR 2018.6
GPT-2 v ZETR B RIEZ AR 2019.2
GPT-3 v v I R B RIET AR 2020.3
OpenAl GPT-35 v v H oI R B RIET E R 2022.11
DALLE-2 v v oI R RE TN 2022.4
Whisper v v v TR EFIRA EIE 20229
GPT-4 v AT A AR 3#& 2023.3
BERT v v TAT R B RIET AL 2018.10
T5 v AT R A RIBET A 2019.10
LaMDA v v TETR B RIET AR 20215
PaLM v v 5 R A RET AR 2022.4
Google Imagen v v Z AT R B 5 & 20225
PaLl v H IR SRE 20229
Muse v #H oI R B 15 A, 2023.1
PaLM-E o oI R S 2023.3
LLaMA v v AT R E2 S 2023.2
OPT v v TR B ARIES AT 2022.5
Meta Make-A-Video v T AR A A 2022.9
SegmentAnything v v TR R 2023.4
PLATO v v FHaT R B RIE S AR 2019.10
. ERNIE 3.0 v v v ZET R B AR5 R 2021.7
ERNIE-VILG v v oI R E2: %S 2022.1
Te—F v AT A A E2 TS 2023.3
Anthropic Claude v v o TR B RET ER 2022.12
Stablilty Al Stable Diffusion v 4 v TATR B AR A, 2022.9

Fk: OpenAl EM, Google Al R, HEISEM, GitHub, Anthropic B, Stability Al ‘B R, EAIEAFFRHT

T ARG, AT RA B FAT LB AL S o ) A SME, RFR. FHL
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FVA B Al 6] 4 Ak 44 1 45

T LH KL Google F 2017 4424 Transformer, KA T2 RIEX, F/4HLME
B — T RIEF ) RE Tk, A4 oy KRR L& 3w # R sk, 2018 4 BERT.
GPT-1 ¥4 mAiEZ BA S LA, LR TETFREXN, T3 ATk ZHik L&,

AAME: Homel Al N RFERAFREESRETASASEERNELE. A
Stability Al A4, 28 k2T 2020 4, F 2022 4 9 AFRABEA Stable
Diffusion, a4 B 31 Al 4@ &8 4944 . B AT Stability Al 22 £42RARR T AT
14 B FEAR A T AR P AR, SR8 R A EERA P H4£i41,000 %, A
BRI A BRI N B E 2R 2 —.

H 7T OpenAl. Google. Meta 4754 k3k Al KJ 3t -F A #AR R K % KA 3R 5T RAEX
RALFF AL . v OpenAl A4, KAV vAE L9153 Al J 7 B A2 3247 &y FF IR A %) )

Vs

2019 A Z A, OpenAl vAZaF kA E. OpenAl T 2018 4 & A % —RA R X
YR GPT-1 tx-4h 74 FFiE; 2019 4 2 A GPT-2 X 4L %, LRI
Zero-shot RIL_ERIAKR A PR, AR TFEF 8 A 465 4 HiEL3TIN R,

2019 4 OpenAl s, 2 2 #)F 23] OpenAl LP, 744 & 2 4] ,x3) 444, 2020 4 OpenAl
A GPT-3, AW T A F w8 T AR A7 I, koA P LT i@ id API
#y7 XA AR KR, B TFatosr3in k. GPT-3 9L AmikT Al Zitfz, b
OpenAl & #7 &) ) R 46X .

A%k OpenAl 7T gt R AL 3 A AE K. OpenAl T 2022 4 11 A X4 ChatGPT,
RREF AR ARG BRI, 128 AT Al FF R EAB AL AAR K38 P IR AR %4,
128, RETH T AT L RegBIR3 . 2023 4 3 A, OpenAl Bl F T GPT-35
BaEF iR 5 403F Whisper #2249 AP, 3 A 14 B, GPT-4 £, B T4 FALHF K
1ERRE, HRGIPFAFIETR AR mT .

BE2: OpenAl 45 & 7 BRI T4 87 ] B4 NE

2019.2 2019.8-11

2020.3 2020.6 2022.9 2022.11 2023.3 2023.3

GPT-2i& L OpenAlz-4:k
b€ FRGPT-27%
| ARG

9/~ A

GPT-3#L i HGPT-3 Whisper £ #AGPT-3.5 GPT-3.5% GPT-445 %! &

KA API PR A (ChatGPT), Whisper APl APl %4, i
| ! ! RE AL Bl Bf & A LA EmD
3AA | o
' ) 64 A .

FiB: OpenAl ‘B W, B 43EAAF 5 FT

HAFI TR ARG AERA B T L3 Al | B ARM . 3% Percy Liang 5 AT 2022

%
£

11 AWt s, EFRAER AL T RAR: £ 16 AL SiEE RMELF, FRER
13 TAE 4 F R IR B ERGFF R R RARR . Al KJ RIE L 45T R K RAEX, ik

MFEFA T,
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BR3: X ZHEXET RRE LEHFIT T RRE

1.0
= open
mmm closed
06
o
|
o
£ 04
linl
"”MLUBOOIQ%% %ra,%r “4CH9/fas D@nb r“fhfwo .qﬂ,;’gﬂff %@N/Dﬁi% Mog C:.,,,CR4,.7
esb U@sg A O tre O( TRJE,ca”’ Ments
C]'OS (Openb ) )
bOOk)OO/()

%k &: (Holistic Evaluation of Language Models) (Percy Liang %), B &5 5 AT
B XFLHITT 30 MAERBEBTHEAGHL, B K EAARE AR RER P A E RS, REARE A LR EAT

1.2 At 4 &£ Al FEF%IFR?

Al KAEA! GE A8 IR AL T s ATk, T RIL= sl se A&, A PARIE BRI, & b A38
ﬁ%dﬂ%Nkﬁ&ﬁ%ﬁm%%ﬁﬁkwﬁéﬁm%ﬁki IR T ) S 4N
A AL SHEF M., Bk, BRIE@HSATIE RV %A 0 68 LR R A Al 3
RERA L BRT .

T B e, WNAIGRIR Al FEEA 2 25 XA 47 1)h TR %ELER,
2) M AT AP 3) 2 Al A BEAINERE, 4) ATHFREEF L. EFAET
T RARR BAT I LT oI R R A B 24, R ARBYEIBEAF L F X, LEZ
SEFHBE. ik, . B EHIBEHEABR ST LM E.

BRA: & FFEBRE D% E B RR Y BRGGT L 7 A

AR I PTEYN=M W% A A A
Wk B . WHMEK. ARG+ FAEMEZARA . TRHEABE
o API ZAIERK 95%, mA o bR EREIES IR
A AT AP T =T o . EEHE, BRRGHEL
25 #8i%
. BRRAALE—E . FRBEREANK, APaEL
B AT EAAE RERRMARGROTE |y estern s bt PR, APREA
7, ARG BAZ S A -4
RFFRMATA  +  HRBRARAIREK o«  RBELARRE . BB, TAARARAEA

KB FrERaART, KFFAART, FIAFART, BEIEFFTH

AATMCR I AR . B R AR, KI5 T AT &) RE&R 5 )| % Al KAE
ARG ) BB E BN & AR R R BEA, X AR B R @RE,
VAR AT AR AN

A APl MR AR E AR, Al 5 TP APl 89K AT LA # SaaS 4%
B =it Bk B &, \ﬁ%ﬁgwaM60%,MAM%ﬁ$XTik9wm
Al B HEA 2 RXEHH T2 A A, i, o 3E3E. AP
FAH S HORAIE B N3 AR R AR 5 A R o e, Mfﬂ%%ﬁﬁﬁ,ﬁmAm
T2 P NEIRFIET, man TR GRS LR FREER, §2BKEAT.

= A A BT RBEIE Ry Al R TR AT LIRS, et T T R R A
e, HESwETHE. EREABAK. BRALTHTHRF M, b, ZEX
13 A5 B AN PL AR o B3 2 2

A TFARAEAFL AETF LR AKX, 8RR TR P A KR Fa bR
EBNEREAG REQ AT B0 FidE, REERGLLEFMA; Ik, mAHL
TARYE AL 5 K B ATIE R R R AT AR,

ZEmz, AR RARA S 4TE K KA T LR AR S 69445, £ Al K & T3
A%ﬁ&mﬁ%”%T Meta 3£ F LLaMA XAER 44 FF B K 4 ﬁ%%ﬁﬂﬁﬁ&#%w
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LAt

YA R,
2. LLaMA 5@ FER R gEsac%

2.1LLaMA £F A F1K. BERR. TETFRFHE

2023 % 2 A 24 H, Meta Al xﬂl KA iﬁxvﬁwl %35 A LLaMA, LLaMA 7;—\)3?]
Transformer Decoder-Decoder 2247, X% B #] 1%g *vﬁi’viﬁi#ﬁ” ha FRGEM, LAY
REH OpenAl 4 GPT-4. Google # PaLM-E. % %4894k % E%Twwzﬂ@w&zki
AT B AR IR T R A AR S BR A M%i;%zﬁx*i&ibp&%

LLaMA #3824 HAZ G KR, 7T 5 A wA-F AR, L AHMALS 5] 4 70 12, 130 1. 330
ft.#4= 650 12, BEuTIN T 'f’dbi/zuui)gfk’\%ﬁ?ﬂ] éﬁ,ﬁ\&

B£5: LLaMA R¥ F 15 4T 75 2 AR )

B L AR R A £ Ay B ] EX &3
. 70 1z. 130 1z.
LLaMA Meta 2023.2
330 124= 650 1
PaLM Google 2022.4 . 5,400 1z
GPT3.5 OpenAl 2022.11 . 1,750 1¢
PaLM-E Google 2023.3 . 5,620 12
BELS—F TE 2023.3 e T

kiR: Meta, OpenAl, Google, & &, E4EAMTAT

LLaMA 3 Fi@ Al %i’xé’vv‘%ﬁw}%%zy TN %, BRI ER AR, INAREHE
KB, PXFA0AES, BEHH 1.4 510 Tokens., LLaMA #9914 338 & 48 b £ 7047
SARRVA BT RAL, H4e Google # PaLM 58 7,800 12 Tokens #4335 A7 ) %,
LLaMA JU-F =2 H #4E.

B%6: LLaMA K F i B8 Ji 55 69 TF BB IE LTI %

g E LA &b E &1 N BEENE
c Crawl 7% B s FREZKRMRALKLESE, €430 31
ommontraw ° ' ERER R A, @A 40 AiEE
. T HAEFH R LR R HIE £, SUE
C4 15% 783GB
REZ
, . FRARBIAE, FH XE SR EHEA
Github 4.5% 328GB ;,aJ
. ) . EHEEE, REd. BE20) . WA
Wikipedia 4.5% 83GB
g ﬁ‘ln =]
Books 45% 85GB o RHAMELE, 0520 7 ARE
. i FRGLHIEE, BAHEHMER, iR
ArXiv 2.5% 92GB
*%
o HEMPIEAHRR, BE AT AR
StackExchange 2% 78GB

&R E R

KR Meta, EAIEAFR T
R LLaMA R A% E 4800, (238 i3 K &= 698 B ATURSIE AT ) %, MAE L Z b
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& F PaLM.GPT-3 & Xi& 242, £ 5 HAAR e AR R 6418 B AR B Aot bkl 3K F , LLaMA
JE 8 MK TIRIZ 6 ME —. 2 AE —6)4F R 4.

BET: LLaMA 8 f 47 4% #£ BEAE FHEJRATA 477

R LA AHEF BoolQ PIQA SIQA HS WG ARC-e ARC-c OBQA

LLaMA-65B 650 1¢ 85.3 82.8 52.3 84.2 77 81.5 56 60.2
LLaMA-33B 3301z 83.1 82.3 50.4 82.8 76 81.4 57.8 58.6
PaLM 5,400 12 88 82.3 - 83.4 81.1 76.6 53 53.4
GPT-3 1,7501Z  60.5 81 - 78.9 70.2 68.8 51.4 57.6

K k. Meta, BEAIEAHRIPT

LLaMA A —2Z & skt sb 2K R, BRI T KA FLEHx4. Bar, AP TE
k4 AlAZA IR X Hugging face 3K LLaMA #R A F 5l 4R, 489 A
B T EIEA LLaMA A, BT L3 E 2R & ABHTIHE, £ TUAT LLaMA
HATHAR G ZKFF L.

22 NEFKEFTRARELBAF R ARREEE

HANRARR B RAR, AMRE T ALBE 695 S0P A £ — AP G 3k, PP BB X
MARRD M R ARER, AR X —IAR IR K A A,

Al KRG ZHat 2 2 S £ AR SR EHIEZ L. Google 3t 35 AR T5 49 £
PIFEATE®: MRTHRERE, KEREEAHTE, Al KERWEHLRBZZE
PRAESIBER EOIRT, ERIERKE. Y XKEAHIAE. 1R3E Google 49HH7, 4=
RV G ERHIE R EREAT, 2FEERI LRy, ol PR — AR 69 R A AR
BKR, EdRCELEZHMHEE,

LLaMA 7845 it s T S0 R B0 T2, AR 40 1 £ R B % 4091 4 4008
EACNAHAIEE FIT BRI, R, S0 AMOUBLE ST LLaMA 4%
R 44 75 4o 30 B A = KT A

B&8: LLaMA F# A 3 4§70 5 S8 B 494 .%

AR L AR S B AR R F BT E AR
LLaMA-7B 7012 *  NVIDIA 3060 12G »A_EBP =T 36
LLaMA-13B 130 1¢ *  NVIDIA 3090Ti, NVIDIA4090 ¥ #
LLaMA-33B 330 1¢ *  AL00-40GB #-F3#

LLaMA-65B 650 1¢ «  AL00-80GB #-F3#%

F&B: Meta, EAEAFFR AT

sTFAEAT LLaMA A E XA Al F L H m e, ERIETR| 48 A AR L &A%
MALRIATIR T, BN AR RS mAES S, IR A:

B EXRAGFE— 2K AMEEREE BRAGmEP, LAFHATREEE
—4Tdk, AR, FEREGELSER LI AR, E45 5 2 REREL Al
AARYFREZRRGELE, Al BALE LEIR5E R 48 A B — & AR
H % e iR B 5T & 7K M T R A

JE & @) A ATURES, YA ChatGPT AR &9 KAEA! W 49 K3 A A 44 T RME K
A, XAME RAAEARR 45 ZAIRIKATF BRI AL, LA AR R IF R Aol 38 At
RREC TR . RZ, BHIAE ] 0 E K AER 4695 EARIEPE AR 09 F) B, A BUR
Vi Atk B AT K.

B AT AR AR TR IKELABEFLERS, EAIZZEd, ZX8
FALAF ) & 2 AT e B 4B AR AT A PR B EL T 5 83X 75 12 Tokens 49 5 5 i B AR SR dE £,
ATUHEBER LR ELR T T LA G ERKETE.
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BERZATLARE, a3 a8 TRFINAAES. TAENEFE, BTHRERAFS
#9472 —, 2023 % 3 A 30 B, BIALAT S FRMERT RGOS, K AEmk
47k KAEA! BloombergGPT, Hll 44k A a4 akiT b 43829 % 2,720 1233, 5B AT
i AR R BAB A R K £ FE .

SFRZHATE RS, AATL3AE TR ) T2 kAT Lk, d 47 b 3038 R 2 A I 52 19 41,
F BB R KAHIAEF REBIR S EE AR GFGKE, Rmad TR %4 R
T FEAER R FIARTIRE

gk, LLaMA Bl B3R IR T ABAAE K S TR 4w ASFARRY, A& X AEA & #— 4t
TREG®RF, EEAFLETOMRBRLAG T, EEER. FHANME, HEFEEHTL
BB ERFLENTERME SRR, FLE 5 FRAa/E0ELE ALER,

2.3LLaMA R 4EE B PR, 2t 5%

A 4 i B AR IR GG TR AR R, LLaMA A FiB-& 648 A ATREE . MR MB35 Fikit
AFIN%, WNFHEBATE. LLaMA £ %42 5150 & B b St e AL R A%
BALFE ) (RLHF) 7k, X387 L4445 F ChatGPT. GPT-4 $4ER 4555,
{aix F3E LLaMA #4&: &..

Wk X etk L LLaMA AR A %, LLaMA T 2 \méEE AIBER YT L E, §A
RAE—AE R 6 Al R LR, #1FEATE 6B R TR E TR T8 R E, VAR
HHENF L ARENTFLAY, HRGa. et ALER, T AR T477 Ak,

B£9: LLaMA F 2 # 5 4 BE XL EH

FRRAT LA

LLaMA:E /A & a2

R BAERAI A

AT BB R A hf by LLaMA 428, vl A ARSR MR A A%, & #t—F 2R RLHF
FABFFRIERF AT, IRAAREELR RLHF FE)l %2382 1P
A, AR e R AE A i8R KR 6 A

B HR B RA: RLHF Fok e SRR A R I 4o iR LT, L BARIE A
BB, R 04 s AT S S, 1R AR i S AK S
¥, BIMBRSAREGH T,

—7% @, vA ChatGPT 4 & e947 e AR 2 2 Al RLHF 7 ik kA B4 o, THFHK
AR T AR RN Z B IRE]. B —F @, &F H N AR Al AR 0 E A2
RAEEFN, G—t9E R A 22 5T 48 -3 50 K AER 245 2 AT A R L A8 1L,

B EEFRERETHEGN: REGTLIAE REELH S, LEBREL AR L
AN, B, FTFEREAFLERS, AT “F4 @ AR LE, f
E AT A B BAT RLHF ) %, 5432 5470k £ 325 ML B33 K698 K ALEERL,
LLaMA 154 T A& F R AFAAR, LEZHENREMR. TREMAZMAED, TUHSA
=R AR @R L E, KT LLaMA, E£ Al FAETUARE LT b4 &, B A T
F I T TR ARG AT R ATRR Al AER”,
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3. “EBRRE+IBFEI+HABERAFLMER, REREEER

3.1 A “EHFN” ABREAI L, FEAEEARTERK

B AT, OpenAl #) ChatGPT A% i /218 F AR T 6952 KoMk, moA T 247k a9 404
HAE 8 KIAETRN Zh+ 3087 49T RAER AL A & Al FEZ H B AF at %, 7 24Tk
I LETER. Am, BERMNEB REGELE A BERF L, X—FEEXRLHL, &R
E A VAT M &

B ORISR EAF SR AR RIS R YRR AR, AR A
FHASATIRE, LM AR FIFIA) ] O 6 40 in e RIMRk B2, A itHt
AR AL, A EAEA F IR A 4R,

B£10: BT &g B A 55 ZAF 477k

ATARER

AR F IR 69 da iR /

e

iR G RARR B AR AR

o AT 6 T
RA e ARARFT 694 Tk, A2 R A 424 A0 in

KR REFIPRIEMRT, BEIEAFLIT

H AT, vA ChatGPT A &4 “Allin one” 325 KAZA f£18 AR O 2 B & T iR ag 4
e, fBiX KAEA @t 4 ATk At, R IR Ry R BRI A B K £9E, 4Tk
srif R Z R EMAERMEN R I ERE ., B R AT AT, #R k@R EAH 40
iR, EBRAEEERBER T LT “KIATR +H0RA7 69 T L8 X4 h B A,

B FLEERARRREZNOTR: SOFAARABLAR < KIART 4+B” 69T AT
A T ERABUTFLATRRE, AT MR T8 A SR+ AT LR, AR
G — R, XA ik A LA A G — R AT, A AT IR
B, TREAHZIRMERIIEIRE P F, MERTFEAT L ABEE.

B ATAT L BB G MME T 2R T AT K Al FFREPTilde. 5@ B 43E R, 1Tk43E
AR RAH IR, HEAETF TS BNNIE . &P BFAFHBAEE, sFIME R 0T
BEMEAMN . BPARSIE A A - RAR, sTME LT R TR E AT H4E ALK
B, hLMEEETY, EaNELLESHFRRER.

B gb, FAVIAA FAA AL AT L RIB R R E S8 TR, AT LR d8 KA ax Ay & K ALT
TR ENEES, ERBERNTFLTEE Al ERPTEE, M2 TIRESE AR
BEREA.

LLaMA KA &8 A AURIIE AT %, A 2 EE& T Ak a8 A AsktEaE, X&Evk
F AL 4L B ARATF M IR R TR P 8946 K S 00018 A ATURAESF K, e F A . RADA
B F19R3E % 5 LLaMA AR LB K ALARAR, B R 4k 691342 3t 44 58 & B AR 4 iR ey £ 35 .

LLaMA 45 4 & £ A28 ik 0,2 &Mk e @A 48, A T QAR EAE A AR FoR,
B RMA I L E T AR EASF I B, 455 3 2 —F AT RV AALE G 2RI S
ATBEAR . ATk, TOMERA TR GARRIAE 3L BARRL, ARG B R & BLAR IR A9 23
AR AT KD %k, A ALATR T 4937 e iR AR EAR R, KGR IAER A T B
ARG R I,
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BR1L: EBF TRARE A FENE LKA AR
BAF A gein ARE 2 BRI 4038

E A T G B AR A B EAFT IR

KB AL B IR TR T SaRT, BEEeiEAHEAT

EA T A SRR D4 EN, BF KA RKEF D F XTI %, £EEEIRE
$AE, R A TR EALE FEET AT LS, FEATHIEF R, BT 2R ER AR
IR, B Al FREFBEAZARH—ARITANATLS 5, BERALAEEREZ., B,
AT LLaMA FF & &K AR T X S I L H 2 EEEIK, A ZKM@mgdk Al %
W AZ,

3.2 Bt Fkml, #—PBMARR M

FERREHF I EEREERN L BEAERIIRE, B Al FLEBTATZER, &
RLHF stit kst AR ShATH0R, #—FRI;AEE AR & F 401269 58

o RERFEEFEEI: ChatGPT &9 R FEMA T A RLHF st 3t Fiksf A2 A #4745k
iR, BB ERIBAGEEKE, L A FLERPEIATIL, sF&HAURE P
TRICE IR, AT FOBER MRS EER N TAL G,

r BMKRVAFH G A ATH S FARAMRE Al R EZRAEEZ—, RLHF
8 B B TALEG % A5 Bh B K T R AR K E R A R s RGEAFREA, RefEk
Al FFEFZTOLELS Y =ER, O ZLRBFRFIN—F @megsrd, £ RRFIAER ALY
BT, RRARELEMA Edrd .

. RTEEAFREEN TGS THERPEREHERERS F ARG EARGFAE,
XEREE A FFRERNBLE— T8 Al Z414LEE . RLHF Lt HsR T 7 &£
Al FFE AR R HG S, X AN FLETOARBETHA P ER, AHBEIESFOZRK
BAESAE AT AR 9 88 ) HATIRH 553, 12 L BG4 5, AR AROA A
875 Xt AT P e AN E K.

RLHF st ik o A T A6 /2 NLP 413X 52 9L T A GPT-3 2| ChatGPT #93i%4X, FHT
MFERE| R 69 & R4EE, 23 44 A 12 B, #% IR DeepSpeed Chat, 24t ¥ #3% 3|
3#69 RLHF #UBL A %, BASBIERT RLHF W 4xE A A A mA, Al FEH A ELEL
A AURIFAE . E545.5, REREAH FTHRNAL G FAT VAT 243, IPT A RLHF
Bk m RARR A

BAVAA BRI F ] +OR” 09 Z XTI RARRA 2R &L AVARA 69 TF 458
Ko FERAEBERA, A, NORRGIMRT, RAREIntkdk AlARR 09I L it
2.

BR12: “ERBEBE T A H LR ERBETFLAEA

EHF Z

# EiES

-3 HRA

P R LU A

BV A E ik
R MBS, RRRFALFEALRALT, BEIERBLA
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33 A WM#AFFEE, RAKALER

FAE CAIATLIEEZ = ChatGPT W% A % 7 mAMEY +, 2 ChatGPT #

A E A FRBATT ME . RAVEE R ZIRE T 69 mANE G35l KARIZ, B oA &

RAEA 6| AT K

B TG EAGNE, RAEIR 650 1CAFAR AL LLaMA 45 A AR L, Meta &
LLaMA #4938 X F st oA 7 AR 69| 4 5 ) i 4 (vh GPU JNEFit), &A1 T skon)
- LLaMA #2750 3K B 69 Sk AR A B RAZ AL 69 )| 25 A

B £13: LLaMA Z#E R & F 4%

R L AR GPU £ A WNHKIEE GPU B
LLaMA-7B A100-80GB 1 7% 1¢ Tokens 82,432
LLaMA-13B A100-80GB 1 7% 1¢ Tokens 135,168
LLaMA-33B A100-80GB 1.4 71z Tokens 530,432
LLaMA-65B A100-80GB 1.4 77 1¢ Tokens 1,022,362

kiB: Meta, E4EAHZPT

wTRA G FHENE, LLaMA AL E 6951 7 ALK, DI ZRRAFIT. A
LLaMA-65B 4 1], iZAE% & F 2,048 3= A100-80GB %% 21 &, R =it 5
XAANGE S, BRGNS RAKEL A 955 7T, mELFAHELT LLaMA FF 4
R AR B TT AT B XN AN TR, BKEK Al FFL N

fRgAIL, BikEE Al FFLEHA 500 12 Tokens ¢94T L 3, X —F BT LK
B AHFE, A Google 1 PaLM 43l 4t 4 6%; I TFiX —FReh A7 L 4%
BATEBE T, LRRSG OB b IEASH AT 4ein, R R 2,048
H= A100-80GB #HATAER I %, L R o A A 34 7 7L, I kBT iR 29 % 0.75 K.

BR1A: R = o] 452 KEARE D5 5 15 F

& 5% AKX A
. 0 " .

H A d# T 1,022,362 = 36,512 J A . H A vA A100 49 GPU /Bt

EE ¥ Xl . Microsoft Azure VA 1.36 £ T/
36,512 1.36 X 6.86 = 34 7 7T

UE: T % 3248 A100 ALA .

B R AR 36,512
" _. o {BALJH 2,048 3 A100-80GB.

| 25 B 1) 2,048 x 24 075 X il

& Microsoft Azure, NIVIDIA, E4&4EAAFR

Jo R ERX A FRELREFRROAE S, EEERGINLT R GFE—F K, RIE
RTIEZ LB R D %A 10 X, AFzxEE Al FLXEEESH 160 %
A100-80GB £t Al B/ &8, RATVKRA KA R Al L H ERZEH X, Bk
% 20 4~ NVIDIA DGX Al100 R%3%, BNRSBEMAH 20 HEL, & 8 &
A100-80GB 2 5%,, B LF /) BB MAEBENITAAR T A 2,800 & L, vAS FIr
Bt E, W EBANEEEAGINGERYH 15.3 T4, BAREER, B EL
BRI LT R4 H 19 T, BPE# &3] A100. H100 4t ek, A& LAEA 4
W %% B AT 25 7 .

BEL15: RA G I b69EFARE D% 5155
1 5% HEAK W

B Hhdise 36,512 /Bt
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A E SR
EEAK #HHEAX 9
GPU #.& 2,048 x °1—25 =153.6 ~ 1603 o A#Z 160 3 AL00.
NVIDIA DGXA100 160 . e &/~ NVIDIADGX A100 &4 8 3
— =20
E7% 2 8 " A100.

L +  NVIDIADGX A100 £ #r#5h 20 % %
NIRRT 20X 20 x 6.86 ~ 2,800 7 7L _

JG.
P ZEAMERY 2800 10
O 7 . D | o
S T 15.3 7 74 VA8 A B
e NVIDIA DGX A100 * {4 %t # %
PAEAEHTH  65x20x24x10X1.2 ~3.7 4 6.5KW, BAA 1.2 T/KWh 7 Lk ) &,

it.

ERBAN%GFA 153+37=19 F

% F: Microsoft Azure, NIVIDIA, BE&GERH5FT

VAL RAV A T AR XA F NG INGEE D RA, EERMANE, & T %%
BN, XA TR, FEEFH RAAR L T 7 Zuk it 4o, #3848 X FF 2023
# 3 Axtsh & A Alpaca, EZ—/AEF LLaMA-7B A&, B A 5.2 7 454342
B AT R o ad 35 KB S AR, AR T 83k AL00 #0A, SRR 3 i, B
AT H T 300 T.

B TFEEBEARREANE, RNMRAGToM Tk, NBEEH B R, ANFE—7
NG HUAE T AR AT A, BATE AMAER B KR EREX A, B E NG W
E T ABIAEA 65010698 EAER, 445 L3 F T2/ NVIDIADGX AL00 R 435 k.,
AhE RAEAIE S,

B#16: EHXBERBEF D EKLMESE

1& 5% HHEAKX B8R
NVIDIA DGX .. e />~ NVIDIA DGXA100 &4 8
1
AL00 %% - 3 A100.

. NVIDIA DGX A100 £ #-#4 4 20

HhmasEN 20%x686 ~ 140 7 L
VE SN

. 380 Tokens/#'/GPU £ & Meta £~

i #9352 A100 /2 LLaMA-65B £
B Y| SR F T .
b .
e OpenAl A& T
N EH ) 380 X 3 X 4 X 8 = 36,480 Tokens/# .
A * XoxaAX DR Decoder-Decoder #2%!, % &
= P HARARTE I Y =42,
# o ALOO WHEIEHE AL AN
W 4 1Z.
P THZ 0 4 . BPABR N B 2% R P,
. 500 Tok ) . .
ik okens/% Al BV A 3R Aok R X250 5.
MEAE FF K A S 32’(‘)‘30 ~ 72A o ELUBR BTALIZ G Al vk 5K
F¥ER A o DUEEH R AL 1545 HE T
72 %15 ~ 1000 A B
1 A 8 ABRAK,
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17 AR

3
I

T HIEAK WHH

< ARHER ARAAK R

ACIIYNE 3 1000x 2 = 2000 A .
- = B BAKK.

WA ERFR 140

1w —=~287% o DIFEAESITE.
P A RIS 5
. VISR B iR TAE 12 B, A
12 BT, AL RIRE A
6.5% (12402 X 12) X 365 X 1.2 A FEH 0.2
B AR A ¢ U
~52 F . NVIDIA DGX A100 *1# #£4£ 4
6.5KW. #MA 1.2 T/KWh 7k
J @it
IR H A
28+52=3327% 7
%A
= ) .
N HFHEQREE A ; o Microsoft Azure vA 1.36 % 7T/4F
7 8% 1.36 X 6.86 X 24 X 365 = 66 F 7L
% B4R A% AL00 AL .

% %: Meta, OpenAl, {Scaling LawsforNeural Language Models) (Jared Kaplan %, 2020), E4&EAHt5 A7

ARIE BTG AT M E, & 8 3 A100 ZEA%89 Al JR 4257 A HAEIA 2,000 AdgF KA
2B ARG, & R3HEF REFOIERI N AARNH 33.2 T, HERAEHHE
FEMNEEEEY 66 FAE AR,

AT BRI RAGH, BERAFTGF, £ RXREHKFTAAESW R G, HE
AR KA B AR T AR A T e T 35 2 18],

34 KT ERXA FEAHABEFERAFBLZRESD

Ei#SEAART, THAPETREREEZLSFREZXLE, RiBdHEA APl k&

I AIREE, 12X Z b5 S Tl P A2 R Al FIEREH, KB RER AIF

KRB BERAER

AT LLaMA R F L fmmegEE£ Al A g 2%, RT E&E s nst, &

BRILBKRIHE T E B KL,

B BAINE: TR P, R B K F K Kk REAF L H )55 7,
FREARETFLEFHAME . b, BEANREFEEETBTIRAE —Rg 5 X 5
R, ERHHRTHR P RTRMEB R, T —H 3RS P 4B, TWiIe
AR E P R

B BARER: WAl rd, BAMGRAGE EAERIK. B, ERFLETULT B &
FZHERERMBEENRESN . THEF A AEASIEFREN SR EFIEHIET
VAR TR G h kAR, 1B K AEA 5 BAKNG) § AL, REEEEA S 5 A
M, AR SRR T, NENEHHIEEIEZ AR EHERE, XA GH B HAER
AT R, MR AL T 2355 94,

4. IHEEN

LLaMA 45 i T RAZRL a9 4 b AR KAnig T F ATk Al LR R BCE ., AT @A K+
EAF ) +R” e R AR T A E XSGR AR 2R, R 494T 3B TR R A v AE
M fb g K 4E.

BERAHZT, BMNAFRALEEL: 1) MAFL A RBER G gk, TR sk
HARU R Z G HRGEE T, ALRFIERSE, B B, AAFE AXREEF. 2)
PR F AT L BIE 6 K3 a) . X KAy R F A 9 AT L BB A BIFRAR AL, T
TR RIRGGERBEA, KRG MG FIILR. BALT. PR T ZMF.

EERETIURS www.ipoipo.cn

i)
cE



http://ipoipo.cn/

= = IE 5

SINOLINK SECURITIES

7R R

2

%
o
&

5. REiRT

B BINRRRIRAR AL R % IR

ZRERERSRE, &5 GPU S R St FIER SR bR £ IR, T2
xF I WA AT i S5k 7 2 B

B R R AT

AR KR 8] TR B A LA G R BT e W L R B3 %, AR R =B P B R
SROGAT TR BR, TR R A R AT,

B ATk FE SR K

A0 % A e Ao YRR SRR A5 By, BARAT A T 42 B B, AT A
L HIGK A B
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70 B KRR YA

EN: AR 3—6AHA NiZATk Likg g AR KA 15% A L
Wk MIAK 3—6 AN A Mtk EdkbE AR KA 5%—15%;
Pk AR 3—6ANA RZATLE SN EMT R AL —5%—5%;
ATk T kg BARE K& 5% L,

B MHAAKRI—6MA N
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45 5 9

B £IE SR A TR 8] b B A BB ERER 2k, CREIERLTEE LS T4,

AdRERA ) “ESIERRM A RN E)” (AT HAR “EEIER") HH, KEFAB @R, I F N RF AT T X3 AR E 69 ALAT 2055 H A 44T
H RO LHL SR HEL IR B BH. TR, ROETRALAN S AR H A7 XAE R . 3 B @Ay s A, AR, FEAHLHN “B&iERRn AR
NE)7, AR RIRAE B ATAEAT A R 3 M At

AREQ AR TEALIERR LT RAR A TGN HARFRPFTA, 2ESIERR L RTA R X 213 809/ 4t fo & Fo RAFEATRIE. A4RE
RBAEBARARGRERE, WRESA Tk, ARSI EIET i 5 LA R ARSI E AT R RF IR —, BEEIERTAE A AREFT 0,504
B A AT AL A R B A KA AT R ARAALAT T4, HARE F 6950, &R TR RBIRE Ak N T LA MG R 0T, &R F i@ s bh
AT, TRAMIAE, 7T RERNRRREARE, KARRAEfSH T EmE B EIERLC L H5IR0T. F45 3B UM £ R4 L0009 A BT AT 25 69 &
PV NCEE E:) 8

ARERALFZR, BEMREHTEHNA EREMTIER, ERIAYBAREARIFT. AMERBGEATIERARE BRI LN TRESA T RORE, Th
RHBEEURTESTARTH . RREITRBADIEFR R LRI ELGNAE. MEFK B TRATILEY HmEH. TEGLGHTRERERRGER,

EPRLEEEINESIERGAETRY MAREEZAEGAZ TR, AREAAREAFERT RO E—RE. ERAFLRELNTIRE L& kiR 0937
FH A X HRA 69 & e = 5, AE R LB E R ALITHE, BEIEAEBURBIREAR 24 EAREHEMELRENRGTHSAF RN, UR (EHLE)
FAE T . REAL . RETOREEITREE R CTH AT FE RIS ORLBEEZ, BEIERTHRE T 69 W B 5T LR F B 2
fTiedk, FEAEAT A% 3 M) B AHEAT A A A

A RBAKGHLT, BEIERGRIRAM TR A HA RS F 35 R 490 8) P ZATO9IE R T #AT S, JETARE AT BN 5] E A R RF RE S eI 5.

AREHFERLE AFLEGRFERLE TN T RAF@LKE, AFIZFLREOAR . BEIERF R B A ARE AL A BSIERGER.
AARE TR T ESEIE, RAFSEEQAATRER, #/EF GERARRRAHESHERAL) , BEIERAEHA RN E P F AL ITFR
BT C3 R (A B R WBTHIER; AIREPT LGN EBEBOAE BEANHNE P QHHRIL, BFRRE R, TEBAAASHEE P X THTIEARERIALNE
BRE % T ARETRAGETMIER RS TL, ARSI AARSE B F R ZAB . (&0 ESIERF LRERTRIT, EETRE, BEIERARRE
AR R,

% B 1 R VS AT AL IAA K ZE AL, W B iR IAA N K FEAT AR LI T, ARE T R B2 IE R 8 K ZE AR A A A AR
BN, BEIEFRT A AIAET i,

WARE TP ERAEA. BEIERMRRITE, RE—RHF.

& El%: 3 F Il

w,35: 021-60753903 %,7%: 010-85950438 w,3%: 0755-83831378

5 A 021-61038200 W4 : researchbj@gjzq. com. cn t& A: 075583830558

R 4h: researchsh@gjzq. com. cn R %% : 100005 WL 4A: researchsz@gjzq. com. cn

Wi g : 201204 Hohb: JLET R ER KB 26 F R4 : 518000

Hohk: L AT 5 68 1088 5 # KR 8 &M Hoyk: FERITAGERX P Owg 1-1 5
FAERKE T # & ZER % T3-2402
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