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GUOSEN SECURITIES

AL KIESEENEE, BHREHNE ‘, ERFRNE:

o Hla5%F S piRE R BIRMIEE B F T RS R EHEMEERE.

ATERBADTHMREBRU, TN BRAXEEAIBIRGEREAR, AFAHEXNARS; ERZBGRETENEBEUANEBYES
AMITA. HEFIRB—TENHRTBENMAEMSSIIMALNZE ST DEREETANRE R . EFARCS ARG EZ A EeL
EESMENFER, TZNATHEZE. tENAR. BRESLEFE. REFIZNEZINTE, TZHAATHEMZERK. 5
RGEER PN BEMEMEELL, KIIRNHZE NG ENEIRESIZRATURSREMEMERRINIERE.

® Transformer REIZHZIVNKIB S RELFTRAREMIZEH .

Transformer {28 B —FhIE RITHIFRE ML LM, KA THITET E TRV EFIFEIESS. Transformer 2B LAEncoder—Decoder 2244 9 &
fitl, BEWBHITAIBEANIAKFS, BETSIAN “SEENH)” (Attention) , FHEBAENAKFIIPIEEMKEEMIRERIFEZBHAR, EEE
AR HRXERFFHITIIZG, RLEBRBHITERE. XFLTXER REBEIEBFMRE . Transformer iRELUAERA FIE B ML E D
eI, EEMARIESNE LRXEKER. 4825 (Encoder) HiSelf-Attention (B;¥E=J1/Z) 1 Feed Forward Network (EjiHRM
%) WMNFEER, AttentionfEBFREANMCTHAMUEMIANE, FERTEE®EEE ETXHIEAE. B2 (Decoder) i@idEncoder—Decoder
AttentionE, ATHRIEAITTMANiRMmIEBESNXE; FIAHEIE Mask) HlEl, IFIFE—NEREZAENGDERBIIEBEEREH
B ERMEHEE R
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GUOSEN SECURITIES

AL KIESEENEE, BHREHNE ‘, ERFRNE:

® GPTEE T Transformer RAMHIKIBFHE, EFEREHDIE.

M RS EBRIESUHEPREEANMSGEENESZ—. GPTEE FTransformer BMETEHMNE AR TN B EIESESR, BiExK
EIERYIRHITREEFS), MM AERER; E4H LKA Transformer 249#IDecoder &R5T. E2018£E6F0penAl & HGPT-14%
BPISK, GPTHEAAAEFHTUR. GPT-1#0BEEXA “FullZ4+#iA" M BEIHZE, REFETEFIIXAWERNIES; GPT-274EFI
ZMEESINZESZEING], BEZHUNBERIBESUIBES S HIESER O/ ; GPT-3XIBEM THEESY, BRrEXMBLTXESR,
HaeSEIERRIES; GPT-3. 55| N\AERIEBRUFING], BEERAALXRBEHIBESEHITHESS), R ESERENES AXER—H.
o KiFSEREAEMINGEIEIEN A ENERGRKIRBEFH-

LAGPT-3 945, GPT-3BEEZIX1750121, L EAR tokenBIA3000121 . EERFAFEE N2 A EFEEF m BEUERINGIRE KR TR IR,
o) SR, RIZGPT-3tRE T/ IS E)EKRAEI0KRTERR, FNGPT-3FrEZE X E /3. 15%10°23FLOPs, PFrEEE J14121. 528PFLOPS, LAA100
PCleits i A, INZMEXTZEFIEA100 GPUT /15588, ME=E2)233737T; XTRDGX A100fR&5E51958, ME=293880. 5% TT. Rk
BN ERIR AT E B 2358 1T R, NS BGPT-3EHEIBtokenHIA7. 9F1ZA, FRECE R B 4. 76%¥10°24FLOPs, FREE H A
55EFLOPs, NMIHEIBMEZTEEFIEA100 GPUTSF/70. 658, INME=E29105. 95123k T; JTRNDGX A100fRS5838. 8 A&, MEEZX175. 122% T,

o ZEHXAR: TEE. FERED. BEREL, EXEE. BERE. 258

o RIEIRR: AT FRIHD, AUREHEETHE, AIRSHSEREFRTHE , AlMEBRIEE.
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| | Transformer i@ sti 4> 4f

| | xMEEsHBEHERNE (UCPT-34%])
| B | ~usEmstan

[ | RisiER
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GUOSEN SECURITIES

NMEFIRSSMATEENZERZ— ‘y BiEilsS

© ATE#& (Artificial Intelligence, Al) Bz, AAXHATEM. TR BALXEENEL. FE BARNEARZ—IFH
FARMEZ., ALHEMNEXRBR2ETENEBRIMUAMNEBESRFITH,

® HlB¥*¥> (Machine Learning, ML) 23X ALEEN—MIERE, B2—IT1EITHARITEN RS STIMALERZF 1T LUERBUH
RUEMR ek aE. EFALCERINREWEZ AN EB B MENER .

o HBFEICESHE. R, BE="EF. NITHELXE, ISFI2EARMENTET, BEEMELR VSRR ITRE XS
HaA#iT “BF” QN&GERD) |, FEATEGERGIKES TANHEEBEIREKEE . NRFIMEA—ERIRERGX, B ZNATHIE
ZiE. BAESAIE, Hlasilve, BRIIE, EFi2H. £Y4FHERA. DNAFESNE . IESH g0t .

S B
- I
il Ity VSM
s R . — A i
BRI woshipm, EFIE ST FRFIE: gitbook, ESESEFHTMEE
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GUOSEN SECURITIES

RE L HRA RGN B TR SR EMB MR E AY 5

¢/

7”7’?:1“47 (Deep Learning, DL) ZHLEBFEIIMFE, RAATLHZMLEE (ANN) AR%. REZFIJEHARDFERNHBIIEGH,
TR XEH “HET” REMN. ZER “MNE” KiH#HITH.

3]

o MAPMBEMENGH ERTUAAZE: BAE. RBEE. WiLE. Ed, WAE (input layer) ZRBIANFIEDE; [R5
B (hidden layer) ZIEHRAIEZEMFEE; MEE (output layer) EIRWMEFTUNE. REHEWEEE S E ZI2EEHH
Z ML

o HLLTRGH[FEIRE, REFIHEMERERESERE LLFER. EREREGEFIMLE, TNFENE—IMHE
EBBAHNHENE (AHEFFSREENHENE, RITFEZESHNEXMY) , RNUFEEENRIETIE. BIRENHERHZEN
#EITEIERE, FEFBRANENEAZIE.

L
H

7N

E: AERENHENEENEHRERE B: FEMENEEREFEREE TEERLZ
X1 S~ X1 ‘\,’AO ~ T4 gE
~ ~ _:\'\’ ‘\‘
X2 A+ x, SO Oy
.."/ /\/ A e
Xq -~ - o A B 3
3 X3 s
logistic regression 1 hidden layer |
X \O " ;O\ nO\\ - n EGEE
.4 ) O -QO\ 05‘0\3@ //
'i,,l' ,.:V‘ ! ’.{ \ (} N\ / =
x; XX ‘ lO OO > 9 LR L X0 A3 WiRES
/“ & \/ L Ol O /’IQ pogrricbi N MESIEBHEM, ARBEMEEEMRRNER
X3 \0,5;, t ol o 0w LHFE LW
2 hidden layer 5 hidden layers SR
dden layers ¥ HiE=E
BERIRIE: Coursera, REIE CREX) , BEIESHEFMRAEE BRIKIR: ShowMeAl , EfSIEREFMTAEE

WEPVRIZEEXZ G RFRRENTREARAR



CNNFIRNNZ &F MBI #HE ML= 8 ‘ EEiES

GUOSEN SECURITIES

o EHENNMEMEREAITERMEMSE (ONN) MBEBHMEMLE (RNN) F. Hi, SHRMEMLE (Convolutional Neural Network,
CNN) ZATIHHENUR. BahE. ARIRA, EMIME. EFE. ANRXE, SRRMFEGNA; HEETHREMEZEMLE, CNNEE

BirtENSEENEARE, SRZHTERERL TRENSHYE.

® TEI A4 (Recurrent Neural Network, RNN) EMATAEFIIEIE (BIINE BB HIFIRFAICA) , FREVEIE AR E K #5:
. HTIES (RBEERREBEFHLEENENTF) BEENTLIY, EFESERFRIEREXKNEIE, RIIESEARBRTRIAL R
FFHVEIRE, E&NMARNEITIESIRA . RS L. VSREE, B5Em,. aB3ERRFNA.

o TEIfHHEZMLE (RNN) BRBEARBS BRI ERMRTTR. RNNEBAELIESRIRFFIN, KLEE—MINERRIZRLET—MENE,
SRR IREEN U FMIER N RIE. (ERNFAERS : ATXMETENR, RINTEN TREFIIXAREITENLE, EEFTREZSYIE

BIREEE “BR” HEER.
E: &NHEmEREE E: ETHEZMERER

FERRIR: (REESRMEMENAREEETENARTENER) , BEESSFHRAERE FRISRIR: CREZFES (PR ), BEIESSFHRTEE

BEYRAREXZEHNRRERRERTMERNS
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Transformer #2384 LIEncoder—DecoderZ2#y 5 E fil ‘ E{Eil5

GUOSEN SECURITIES

® (Attention is all your need) by OpenAl . TransformeriSHEIf i
® {EASIELGHICNN, RNNAEIARE F IJIRBIZEHN, TransformeriREIRABREATET
T EBEER. BT F Transformer i8RIIERITEM, EBIITLERAFT]; [ probabitios
BHSIA SERHBLT (attention) , EEBEESCARFIGh ERFR M IRE: S 172 A%
%, EAEAMUES TR ERIITIIG.
1..-.. 2
oo | Add & Norm |
® Transformer LAEncoder-Decoder B4 A& . H, wmiGAHHZE4HGE (Encoder) ==
> 3 oo S S AL v e Forward
HRR. FRADLBEFHE2REREHAARIESE (Decoder) 2HAY. Encoder B TFIREURIRIE S 1‘_,
3 2 [_Add & Norm ]
BB SHSHE, i FIDecoder iR BR EIARSHIE S HUIE SAHHE, T4 ARATA RIAYIESL .
Feed
ee Attention
—— . . . . Forward 7 ) Nx
® TransformeriZE! R AHEEBHITEH., XFLTER. RAXgEHBFMHE. !
Nx | —("Add & Norm ) ﬁ
Multi-Head Multi-Head
[&: TransformerZ#] AT ¥ EE0iF B : TransformerPlEncoder—DecoderZ2$a g fill Attention Attention
| it 4
e / . ——
4 Positional D Positional
Encoding & Encoding
Input Output
— : THE M i kit ENCODERS = DECODERS Embedding Embedding
O—’ TRANSFORMER
Inputs Outputs
: (shifted right)
BERIKIE:  (The lllustrated Transformer) , GitHub, ENSIEA%Z Ko EEIE ZERIKIE:  (The lllustrated Transformer) , GitHub, EfSIEAHEFHFRMEEIE  ARSKIRE: (Attention Is All You Need) , EEIESHEFMRAEER

BEYRAREXZEHNRRERRERTMERNS



Transformer 2B &1 53 #r——iagk N\ (Embedding) ‘ E RSN

GUOSEN SECURITIES

¢ A ABNLPREMIBI 22—, FTRKRBIFCRNWLIRHERIEHMF RSB EE. HEVIRBRAEE Rword2vecHFHEWEIERY,
BTF&ESIEEmAN (ARFLTI) o a0 K& B Firs B AIRNNAR 2Y B F RO N E 2T FRIIRERN . 1REEREBIFIENIEESZE)
EE XK (Flangepyin3EEEflF: king, queen. man, woman¥tNiREIZHIKR) - H: EEEEE BT

® RIATEEZRZRFTE: e SO =

king — man 4+ woman =~ queen

» Vocabulary: FiBHItokenzBRES .

king female _ queen
> AEEE: tokenSHMBH——XRXR. AOBTUETIESE, bTUSBESY. \ \W
> B BB token B N— M EREENTSHAE (THRAES) . S
o MBS : RAFIFIRNINEF, BEFERAGBMIANNIEDRN—MIZEREZ. BERKM:  CTonards Inderstanding Linear Hord

Analogies) , EMSIEHZ R AAEIE

> RBAERENNIHTELN, posHnfiE, iRTUEE. MERDEBILREE I EtokenZ [BHIEXMIE X R,

: HANMERBNIERAREERTE : MERENEITEAR
EMBEDDING
WITH TIME
SIGNAL - 1] ; L PEys2i) = sin(pos/10000%/ dmedt )
POSITIONAL £ [ | ts | [
ENCODING o= : :
+ + +
EMBEDDINGS  x; [T X: | ': [ | PE(pos2i+1) = cos(pos/10000%/ 4medel )
INPUT
ZERIKIE:  (The lllustrated Transformer) , GitHub, ENSIES &K FTEETE BRIkiE:  (Attention Is All You Need) , EMSIFSEFATFeE

BEYRAREXZEHNRRERRERTMERNS




Transformer & L5455 #1——Encoder

ERRNES;

GUOSEN SECURITIES

4

o YRINLHHTAHRZEmMILEE (Encoder) ARk, RHEMEMDAHHRMEREEHAVAEIEES (Decoder) 2HAK.
> —Rgski, ST HEENMEEE, KEEncoder iR TXER N, TN EEncoder MiHHMIRTRER Xo

® T Encoder HANNFELR: Self-Attention/2 (B;F=/1/2) 1 Feed Forward Network (FFN, Bif&EM4%) 2BAK.

® T &—FEncoder, IHIRAFEMASERIEASel f-Attention®, Encoder XiAEEFHITHITET, SXTBAMARETXHHEITAttentioniRIE, MMIXKE

HERBMANAFHLETXHER.
> DecoderimfZ7ECross—Attention/E& (Encoder—Decoder Attention/Z) , FTHZREEIXHGMAERTBYE 21 TAttentionk F.

® ZdSelf-AttentionEHIMINZENBIIRMLE, ATRMKZ—IREEEZEMNE GFETIELMREIERE, WReLURED .

> 2EREREESREFNHZNG, S-S5 L—ERNRESESHEE.
> RelLUK%: BMEIELMEIT (Rectified linear unit) , MAREMEBIREY, BERURKEHE AT ARRIIELIERE.

> BUBRE: AEHEMEEGHERBMEEITMSINIELMY; WARSINIELMY, NEiLZ D BRMEMEEEY T — MR IErRE.

® T —Encoder BN\ = _E— Encoder V%I, LULIEHE -

FFN(z) — max(0,zW, + b )Wy + by

(x1) : (a1)
(X2 A} _' a2)
x3 2 EG )

: BIEEEncoder PRFITREE

B : 4xhS4H4-FRRS4HE 497 B % EEncode/Decoder 2B Ak, : Encoder 1Se | f-Attent ionFAIFFNFE/NFBLHRK

t
=

DECODER
G t

ENCODER

-t t
11 I

Feed Forward Feed Forward
Neural Network Neural Network

Feed Forwar
£} | 'Y
( Self-Attention ] [ Self-Attention ] [

T
Self-Attention j
1

FRIKIR:  (The lllustrated Transformer) , GitHub, EMSIEHZ TR AEEIE ERIkRE:  (The lllustrated Transformer) , GitHub, E{SIELS &K FTETE

BEYRAREXZEHNRRERRERTMERNS
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Transformer iR B 49 3 $——Attention ‘ ERERNES;

GUOSEN SECURITIES

® Attention#lfll: #WAIDET, RENNEEWIEISRIILERIANE, FEIREENWCE L TXHIEIE,

® AttentionkHQ (Query) « K (Key)  V (Value) =ERESKIT (53X Ra. ke v=2REE; HF~%0, K. VEI=1
WEFEREW W W ARESY, BIIIERET .

o XTHHER—AEmEX 5HMAEE (BFEES) WIERNTHE, AiziAmREN 2A5HMAREE (BFEES) W
kEIERR, SEEENSE; X EENPHETSoftmax R FHITIA—HLIEE, BEIXFMNNE, RRAZFEEENS
FIBMEREERNTENNE. LUZNEXX M IAEENVEIZHITIMECKF, FE|Self-AttentionEEIZLE R -

B: L0, K. VIEREHH B < AttentionifiZE & : iA@EiFENSel f-AttentionEfFq. k. vEIEIHELEE BE: DIFEMERREAttentionitHREE
Input “NQ Q
t Embedding o | . I we PH* i - H |
Mathdul Queries o O q: [
F 3
Keys [(TT] [TT]
Values Dj] D]:I
Mgt score @ ks ek = EEEE - = -
Divide by 8 (/d )

Scale

Softmax
Softmax : . -
X i 1 x = <~—{

(I 1]
~T
s T T Attention(Q, K, V') = softmax( ?ff:.’_k W

ZRRIR:  (Attention Is All You Need) , EfSIESF&5FHT5TAT SR ERIKIE:  (The lllustrated Transformer) , GitHub, E{SiE&EZFiFstATEeIE &ER}sRIE:  (The lllustrated Transformer) , GitHub, ENMSIFA2ZF5PTEIE

hathiul

Jogl

el
=
=
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ERRNES;

GUOSEN SECURITIES

EEEH

Transformer B LE¥Y 3 #—Multi—-head Attention ‘

B: @A EESAENE | 5
BEIFREQ. K. VEEEE

s2ts

: Multi—-head Attention/RIE/~EE

® Multi-head AttentionE)ZFEAHE], XA
ZAANER LT HRITQ. K. VEERFIZITIRET H 5 7
T Attention, B A EMAttentionE RIFFIZER
KT M T | ] e we| wh
[ Sose Dot Procic JJL-.
® Multi—head AttentionKRERAESHEERELS o
FHIERT, 0. K. VRSB SH =M RETE el o )
B iTAttentionitH, BALEIILIE.

Multi-Head Attention

Linear

ATTENTION HEAD #0 ATTENTION HEAD #1

W K ]
HRISkiE:  (Attention Is All You Need) , ESIFSZFREIE  BHRIKIE: (The lllustrated Transformer) , GitHub, EMSIFHZ K5 EREEIE

: AEFEEEAttentionEHEBEIX NHIHER

H

VIS ). |
lCacuIating attention separately in

eight different attention heads

ATTENTION ATTENTION ATTENTION
HEAD #0 HEAD #1 HEAD #7

S, =

ERIkiRE:  (The lllustrated Transformer) , GitHub, E{SIESEFsTETEeTE
WEPVRIZEEXZ G RFRRENTREARAR

E: ~EFz=EmbETESEHNGE

1) Concatenate all the attention heads 2) Multiply with a weight
matrix that was trained
jointly with the model

L HEN | EEN | e
| [ 1 I 1]

X

3) The result would be the - matrix that captures information
from all the attention heads. We can send this forward to the FFNN

ZERIKIE:  (The lllustrated Transformer) , GitHub, ESIESE KT FTEETE

El: Multi-head AttentionitE 5 E5HhIERE

1) This is our 2) We embed 3) Split into 8 heads. 4) Calculate attention  5) Concatenate the resulting = matrices,

input sentence* each word* We multiply X or using the resulting then multiply with weight matrix " to

with weight matrices WK/V matrices produce the output of the layer
Wo@

— - e

*In all encoders other than #0, Q

we don't need embedding. | I =

We start directly with the output | } T I ‘ - i=| | + }
of the encoder right below this one

ERIKIE:  (The lllustrated Transformer) , GitHub, E{SiFH & FM5TETETE




Transformer {2 BV L5439 53 ¥r—Decoder ‘ EIEANES

GUOSEN SECURITIES

® JIZRT: WMAMAGF (BEIEENERESR) ; HER: MAGFER (Blmask) HHIEIF.
® Mask (#8L) 4y HPadding MaskFiSequence Mask. E e, Padding Mask i FEFMANFIIKE, RIFMANFFIXITT; Sequence Mask
FTMasked Multi-Head AttentionZH, f€{SDecoder NEEREUARKHIER, MNMESMIE LNEERTEZHIALE M HZ5 R K Encoder -
Decoder AttentionfSZ|XFT{iIE AL .
® HDecoder R—FIUB~ERMLERE, HABILMEFZM L SRR AKEE R Svocabulary JHIAK—HEE, HiBid
Softmax B E—HHFTVI—H AR (AEA—ULEE—HHF R MtokenIBEE) .

> IgRRT, MERARY, NSERSKESERRNEMERSRAERSHZENRELRRER .

> IR, ARIBELERRME (FIAHABIRMXE) IR AIZA BRI HE R

BE: Decoder BHEMINSHLRIERERE B : Decoderifid it EHBLERFM T—  token
Decoding time step: 1 2 3 4(5)6 QUTPUT ! f sents Which word in our vocabulary

: ; = T dam
is associated with this index?

t Get the index of the cell
( \ ( Linear + Softmax )\ with the highest value g
EFETH EEEE EEEE s . 1 (argmax)

log_probs INENELENEEEREEENEE B @
ENCODERS DECODERS B 12348 3 + . vocab_size

~ ) ( Softmax )
EMBEDDING t t t + 3 * 4 T

WITH TIME logits  [EITIEIEIE [T e ey

SIGNAL B 12345 ’ b_size

EMBEDDINGS  DEENE TN I EEE IEEE EOEE A ( Linear )

PREVIOUS

INPUT i e ' tudent Decoder stack output (1) 5 )

ERIkiR:  (The lllustrated Transformer) , GitHub, E{SIES &Ko FTETE ERIKIE:  (The lllustrated Transformer) , GitHub, E{SiF&2 K5t AmEeE

BEYRAREXZEHNRRERRERTMERNS
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GUOSEN SECURITIES

BERTFIGPTE R FTransformer B AN IEES IEE ‘ ERRNES;

o WEIFSIER (Language Model, LM) 2BERIBES I (Natural Language Processing, NLP) FiELXMEF . T Transformer EAHUBERTRIGPTIER! R a K]
EENESZ—, BRESLIEE T Transformer RITEL TRMERKIESKE! (Large Language Model,
LLM) ——BERTHIGPT, —H R R EEMINLZHKESIRE. GPT | P ——— = — -

Qutput
Probabilities

I
I
® BERT (Bidirectional Encoder Representations from Transformer) BEWSERREWNEIBES FRIE, =XAT I
I
B (mask) MIKIBSHEE, RUTEMIESE, RIELTCFNZEHAHIEIE. 54, BERTNEHTransformer I
I
ZEJAYEncoder B4 |
I
I
I
I
I

|
I
|
|
|
I
|
- [ - 1
, . NN s ey S e i g s o ] s b 2 = (Add & Norm | :
® GPT (Generative Pre—training Transformer) REMATINLZHECHIESER ., BEMASIERBIEHITE t F-dormﬁ I
___________ ee |
A LY S 7 r A
BB, NMEIXXAERMBER. &L, GPTEMTransformer Z24HIDecoder 453 o I I Forward I
| G|
. R . Add & N |
® H201846H E0penAl RTHCPT-1ERISIR, CPTERTMAREEFBMBITSUAE, bakopernd F202F11A30 | ( (Gma)) .
ulti-mea
kY s N N = - kY S s RSN 1Y N e Fere = 1~ . |
F%75ChatPTSIRAI T, SEIARHA TSP ERLBAESHE, APREREKMAESRENENERE | Feed ptenion ||| |
L 3 2 I
0 )| 15 > o S ST S N :
Rk : EPSMERLEESRIAHER T Y - |
a S > J] X Add & Norm X
Bl: 2018526 PR & ANHYARAIBERTHIGPT AT S B)EHEE  ME s | LaddaNom ) |, | M asied I
PATransformer 22t 53 OpenAl  ChatGPT 2022411308 FFRGEM https://chat.openai.com/ I “lli'tg'n*t*if;d I Mﬂttgi%ar? :
Google Bard 2H8H AT http://bard.google.com/ [ 11 '
T B e £ B X*¥ Moss 2H21H NFEMR (B BT ) https://moss.fastnlp.top/ 1 At 2 |n At 2 1
AR B2F 3H814H B4 https://www.langboat.com/portal/mengzi-model 1 \\———— JURY — ) :
=3 IHh—= B | N IIvi i
\ﬁf;‘ Xibh—5 3816H JJ:_”_EF'W/FI\IJ http.s.//ylyan.baldu.com/ _ [ Bositicnal 1 Positional |
KR EE 3H21H ATERIE{EF http://www.datagrand.com/products/aigc/ [ ‘ D 1 @ ‘

) &A% ChatGLB-6B 3H28H 2R https://github.com/THUDM/ChatGLM-6B 1 Encoding 1 Encoding |
WLKHHi i HERT Soble MEEE &Y TiE 4B7H £l B AP https://tongyi.aliyun.com/ I Input 1) Output I
Jah 2016 L T Feh2019 360  360EMm 4810H 2l B I http:/Awww.360dmodel.com/ [ Embedding | 11 | Embedding I
Sraiting: e Tranine ek AR BB 4810H B EE R https://www.sensecore.cn/ [ 1] 1
16R day = GRUGays ZSSTPUdavS diyo:irl:?d‘;:gtn RCRY% X135 4817H B8 A http://tiangong.kunlun.com/ 1 B I

L - BRI 6 1N BEAER 5H6R B &% I Inputs T Outputs I
s A S S < <
Google Al ) RENLPER A B % % : e o e e e e THE kil L I
e OpenAl OpenAl BN RTETF A KM -
=& =B S RFFHL
FRIFIR: ShowMeAl, EISIEHEFFmEE PORSRIR: &R, EISESSRMTRATEE ZHRRIR:  (Attention Is All You Need) , EMRIESH 7 H5EATEEE

BEYRAREXZEHNRRERRERTMERNS



GPT-1: FNZ+RUAR S I E 5 SR E AY EEIEs

GUOSEN SECURITIES

® (Improving Language Understanding by Generative Pre-Training) by OpenAl

® GPT-1ZERMATINLGERR, BLBER “FNGHRR" WFBEEFIFE, BRERSTERIIXANERNIES.
> ERR: RRRERENE—RETHANERE, TUSBRAETESFINFEHALARMG TR —RIAH M FHREZ TR,
© Bl P(—BER)=P(—)P @I DPE|—FOP R|I—FH) ; P(—EHR) =P (—)PEE|—)P@I—F)P(R|—EH) .
> g (RMEBFS)  ERFREER CETRRBOTIIE, BERAUNRARBMMSBFRENCPTIREL. L0 =) losPlulu-r . u-1:0)
> R EEEEN)  SNHETIHMES, RABENARERBHITME, SAEATERS. NRMFSHENEMERE,

E: GPT-1 “FRilgr+iiA" HREREE

Text Task

0|ﬂjﬁ$ﬁﬂﬁﬁh ﬁ%ﬁ\gﬁﬁh #Mu\iiﬁé
prediction | Classifier Classification [ Start | Text | Extract H—-{ Transformer |—-| Linear |

> S¥%: BRUAEEMERS, BXARG S
':'5 i&?fﬁj\gg |:I:|Layer Norm Entailment l Start | Premise | Delim | Hypothesis | Extract | *-| Transformer H Linear |

P

e
pory

> gla;g : éﬁ Il:l:ll —Eﬁflﬂif‘ﬂ 1E§ iﬁ ’ #IJ ﬂ‘ﬁi’?’? Eﬁjlzli | Feed Fonvard | l Start | Text 1 | Delim | Text 2 | Extract |_—*-| Transformer
- NP Similarity = Linear
EPIEEE\QEQTI/’T({EXTX 27 [ Start | Text 2 | Delim | Text 1 | Extract | -.{ Transformer

N . \,I s rL E < \ |:|=| 4 i
> 1: E M H j:J Ii‘ﬁ ﬂﬁ EXjZZIK 7~EE 1: E M ( FH :.F'j:% A @ [ Start l Context J Delim l Answer 1 | Extract ‘ —-1 Transformer H Linear
X jar Self Attention P
Elﬂ \ %Eé) MUllip[E Choice [ Start [ Context I Delim [ Answer 2 | Extract | ,_,| Transformer H Linear

> i’i'_ﬁ_j:;zp XTJ'E gyﬁ\ﬁ_ﬁ_lﬁl— E’\] |\ET‘| %ﬁ_i&? j_'IEI*"éF Text & Position Embed I Start | Context | Delim | Answer N | Extract |_->| Transformer |——| Linear

ZEHRkIE:  (Improving Language Understanding by Generative Pre-Training) , E{SiF342 %5t fres

BEYRAREXZEHNRRERRERTMERNS




GPT-2: RIAZ(EFZHTINZEEE

® {Language Models are Unsupervised Multitask Learners) by OpenAl

o FIG+HIBMER QA TH R BRESRBES (BImEE,

HITEREF Y, B—OEBEERZSMESINEHEENL.

® GPT-27ETRINEGM ERESIANZESFE NG, @I IMAN ZFHNLP
ESMEENHIESE, BRSNS ET XX IER Tt
MESZSHBRAIES. HILSEIRGPT-24RB AT LA zero—shot Y /5
N ERENB T TFES, MAFRHITEEENREE,
® GPT-2R ZHUABINLPES EPHELAESIREIE. 1ES51R
HT —MRIENFIRIFES, WMATBLEEEEA—EIA
WX ANERNERMENFEEFZHITEREES],
> B, FTENLPIESHRIREAERE)IE A— I BRIES XA,
> R, EFINSGHEARRTUERFSY “BhFEREIE, RIBXAR, KiE
MAR” o ERE, FEEBIIGHGFRIUEREFS “EIEERE, X

1:%'; I\Eﬂl%ii.; %:7%” o

WRNEIEX Z EM R RAERREN TREAS

B: GPT2ERMA BREKR EEMMERRMEIER, HRFHR

4

ILEREE. ILIEME. REUAES) ERITENREIESE

EiSitH

GUOSEN SECURITIES

Question

Generated Answer

Correct

Probability

Who wrote the book the origin of species?

Who is the founder of the ubuntu project?

Who is the quarterback for the green bay packers?

Panda is a national animal of which country?

Who came up with the theory of relativity?

When was the first star wars film released?

What is the most common blood type in sweden?

Who is regarded as the founder of psychoanalysis?

Who took the first steps on the moon in 19697

Who is the largest supermarket chain in the uk?

What is the meaning of shalom in english?

Who was the author of the art of war?

Largest state in the us by land mass?

Green algae is an example of which type of reproduction?

Vikram samvat calender is official in which country?

Who is mostly responsible for writing the declaration of independence?
What us state forms the western boundary of montana?

Who plays ser davos in game of thrones?

Who appoints the chair of the federal reserve system?

State the process that divides one nucleus into two genetically identical nuclei?
Who won the most mvp awards in the nba?

What river is associated with the city of rome?

Who is the first president to be impeached?

Who is the head of the department of homeland security 20177

What is the name given to the common currency to the european union?
What was the emperor name in star wars?

Do you have to have a gun permit to shoot at a range?

Who proposed evolution in 1859 as the basis of biological development?
Nuclear power plant that blew up in russia?

Who played john connor in the original terminator?

Charles Darwin
Mark Shuttleworth
Aaron Rodgers
China

Albert Einstein
1977

A

Sigmund Freud
Neil Armstrong
Tesco

peace

Sun Tzu
California
parthenogenesis
India

Thomas Jefferson
Montana

Peter Dinklage
Janet Yellen
mitosis

Michael Jordan
the Tiber
Andrew Johnson
John Kelly

Euro

Palpatine

No

Charles Darwin
Chernobyl

Amold Schwarzenegger

R R N N S A S NN

83.4%
82.0%
81.1%
76.8%
76.4%
71.4%
70.6%
69.3%
66.8%
65.3%
64.0%
59.6%
59.2%
56.5%
55.6%
53.3%
52.3%
52.1%
51.5%
50.7%
50.2%
48.6%
48.3%
47.0%
46.8%
46.5%
46.4%
45.7%
45.7%
45.2%

ZHRIKIR: Bloomberg, ESEIEHEAFMRAERE




inner loop

FHRIRIR :

GPT-3: EEWHFE—KR=HKIESIEE

ERRNES;

GUOSEN SECURITIES

® (Language Models are Few-Shot Learners) by OpenAl

° 7|‘HI:I:GPT—2, GPT-3AMEIEMN T HRAISH . GPT—3%E<7§17501Z/|\%~&E4JEEWH%‘E‘
2. MNTHENTHHES, CPT-3XRTHITEMEEEEFHNFHIE, XFE

o iFm: 1, HEANIRIRIEM (FHRAMREARIR) ;
® in—context learning: XiEHHIT5|S, FHIPANMEHTLAR.

KEWRIZ, A2: SEREMH4

#Eﬁ!, ERE

> EJE BRI .

2, SEIffew—shot learning.

> Q: RERIZIFERM? A1: ? A3: SKRKE5EL. Ad: Do you |like eating apples?
BEZ: RERIZFERBD?

EBREFEREAMAX AR LT

POES: (REWRRZERG?
T EEHITSHERN,

> {U4R7Rzero-shot (05) : {RFLH L ESHEIA

> XHpromptigRiB:

® in—context learning=Ff1A3\: NEHE L

>  —AEflone-shot (18) : NFTLAHEFIEIAFI— ARG

> ZATEflfew—shot (FS) : NFEHHEFIERM D ERA

B Am= 1 — a —_— = ] 24 ab
5. ESERENTES BH: —{MEREFPARSHIRE LTS M
outer ioop Zero-shot One-shot Few-shot
‘ _ o R
175B Params
60 Natural Language
Learning via SGD during unsupervised pre-training \ Prompt
& 50 \
7 3 5 g 4
susan % it % ey % s
, g —_ g etio o borteue | § 3
g“ ’ ' % i : %. g 30 No Prompt
: B brig g i " 8
5 5 & 20
a (=] sih k a 1 mur a
5 14 deuk ek t 10
1 bread = pain 1.3B Params
i Number of Examples in Context (K)
{Language Models are Few-Shot Learners)) EMSIT S FMTHEIE BRER: (Language Models are Few-Shot Learners) , ESIiEAZ 5ot mEiE

HAA LT

B : zero—shot. one-shotFlfew—shot S{E Gt EAZ R ITEE

The three settings we explore for in-context learning Traditional fine-tuning (not used for GPT-3)

Zero-shot Fine-tuning

The model is trained via repeated gradient updates using a
large corpus of example tasks.

The model predicts the answer given only a natural language
description of the task. No gradient updates are performed

Translate English to French: sea otter => loutre de mer example #1

cheese =»
One-shot peppermint == menthe poivrée example #2
In addition 1o the task description, the model sees a single
example of the task. No gradient updates are performed.

Translate English to French:

sea otter == loutre de mer

cheese == prompt plush giraffe == girafe peluche example #N
Few-shot

cheese == prompt

In addition 1o the task description, the model sees a few
examples of the task. No gradient updates are performed

Translate English to French:

sea otter == loutre de mer
peppermint => menthe poivrée

plush girafe == girafe peluche

#RskIE:  (Language Models are Few-Shot Learners) , E{SiES& 5K ETEIE
: GPT-1ZEGPT-3tERISH
kA GPT-1 GPT-2 GPT-3
A} 2018468 2019428 2020558
SHE 11712 15.412 175012,
g EES 5GB 40GB 45TB
Nk Pre-training+Fine-tuning Pre-training Pre-training
FHIKE 512 1024 2048
# of Decoder Layers 12 48 96
Size of Hidden Layers 768 1600 12288

FRPRIR: BRZALE, EEIESFEFMREE

BIRARENTHERNR



GPT-3.5 (ChatGPT) :SIA AR IFRLE SJHLHI

® {Training language models to follow instructions with human feedback) by OpenAl

® H{FGPTHREFFERY O] 7H

ERERE, BREEALTEES

4

ERRNES;

GUOSEN SECURITIES

S RERTERREAER (REEX. BRINXAFE)

® GPT-3. 51 BT F A AR RIEHEIBE HITHMESE S (RLHF, Hlreinforcement learning from human feedback) , X

GPTIEEVHITHUA. EESAUT=5:
> 1 IRBAIRIHNEBEMEREHER, #HITEHEENRA,
N B IEEHRERR,
> 2. FiERewardiZH!, @it A TxHH G R FHHITELBHE
1147, % RewardiZ®, ZFIMHFITHIFITS .
> 3. XFPPO (Proximal policy optimization, iTifsRE&{L
, —#ehEIEE) , BETFHEIMRERE (AChatGPT
TN ZREE BN )@ H & AR ) LUNIZKGPTIRE!, f&
Rewar diREHT & K 1L
o ZERER: BEMWEAEXRBHOHESE, FHELEE=
SIROARE, gEmFEsRAEmE S ALXEE—H.

BEYRAREXZEHNRRERRERTMERNS

Step1

Collect demonstration data,
and train a supervised policy.

A promptis

sampled from our -
#plain the moor
prompt dataset. landing to a 6 year

Y
A labeler

n
old

demonstrates the @
desired output
behavior z
° Some people went
to the moan
|
Y
This data is used SFT
to fine-tune GPT-3 P
with supervised .'Q}s..z(./.
learning. 2

#: GPT-3. 5{EEI A REE

Step 2

Collect comparison data,
and train a reward model.

A prompt and

several model _

Explain the moeon
outputs are landing to a & year old
sampled.

i 4y
—_—

A labeler ranks

Y
the outputs from
best to warst.

0-0

Y

This data is used RM

to train our Do
o
reward model. 2y
0-0-0-0

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt

. *
is sampled from Welta nctory
the dataset. about frags

Y
The policy e
generates 058, ==
an output. 'W'

Y

Once upon a tim

Y
The reward model 0
calculates a ./;?:\.
reward for =)
the output.

Y
The reward is

-

used to update P
the policy
using PPO.

ERKIE: (Training language models to follow instructions with human feedback) , E{SIEHLZ R AEIE




KBS RBEHERNE DT RUE—LIGPT-3AH (RIGEET) LY EEILES

GUOSEN SECURITIES

o HHBEMM: E48GTIC 2023 [FAIGCHIFTIES £, NVIDIAEZEEEEM T

. e . e E: HAONESRER
BRSBTS T ASRFIEH, NVIDIAMINeMo FrameworkZE)IZRGPT-313 72 ’

ch B SRR 1 B N BRI AEABI50% L E . =
GPT-3i)llZxt¥ A token#y 300B
® GPT-3FEEIS B SHftokenH: GPT-3BH=1A1750121, G FEARtoken$  VIZMER GPT-3iRlsH= 175B
F i Mtoken)ILFRETE X H 6*SH=FLOPs
1A30001Z.1 » IR A EESR 30%
S5 A PR 4
® JIZATIEIZEK : FIRGPT-3MR B BIRINZRS B KAEIOKRTEAK - e —
BEME ol L ’ X
e S fy £ BTh A A= Y ST o 3 R R R R T E =R Y- s ] %ﬁgﬁjto enzy i
o HEIRIFEAE : A TB/ HEE=B i TMit; BRIESXInERE4x, ALSELEER 351237

N It e — . . . B MokenEIBFTHRIZEAH 2*5¥EFLOPs
FXIRO+EZEFIBFH425F, FHIBINFiEAtokentb 5] m4/3, MEH

GPT-3EHEIE tokenE 1979330124,

FRIKIR: OpenAlEW, EfRIEHEFMRATEE

: FIRCPUETTE AR

R e VN
)| 4% B 2B B — WIZRATIB) 22>
MIERPTARCPUL ERTREARS BHEHE
BIEFERE RRSEETH  FHSOCMSRES  BolenIEREEEAN,
I FTECPUS = A ERIEN
ERCEBEAES BARAE

FHRBRIR: ESIES SRR

BEYRAREXZEHNRRERRERTMERNS



XBERBEFERNENTKRUE—LIPT-3AH (GikilT) LY EESILS

GUOSEN SECURITIES

® YISMES: EERAE N2 H) B RE Z SRR ITIIZ
FNHEIR. LLA100 PCletsraf5] (H100 PClets/[EIE) , #R#ER]

B: V&M REAFRMNELRERSGE

A100 PCle H100 PCle
RO, PTIEHBEEREN: A token 30007 M H6rS LB 2 M S ST
o A ~ _ N T o S GPT-3IIAFREEE RS  315*10°21FLOPs 315*10°21FLOPs
;&E'] 75012, M=315*%10 21FLOPs ; %ﬁ%ﬁllﬁﬁ“}lﬂ%*ﬁ:%fwﬁk GPU#Ex GPT-3&FFEE N 121528TFLOPS  121528TFLOPS
. N— . N s s EGPUKE 1558 322
G ZRATIE] 9259200080 ) , NI RGPT-3IZ4&EFER 1A gy 1.5FET 36577
- ; a RIGPU# 2337 %5t 17537 %5
121528TFLOPS; £5&A10053%E /178TFLOPS, BFIFREGPUEE e P B
AN 25 AR FH/EX BN RF[INCPUHKE 8 8
715581, MRAIBRSSEHN1958 ARG 5 B 1958 108
o *EEEME& . *ETE_HL{J-]‘jS/L}ﬁ , GPT_3/'§ E %*&igtoken%é&%?gB:go BRRIE: BMEEEM, EEIESFEFHFRAEERIUN
{24, MHESBRR R IE HIREAAT60%10"21FLOPs 5 5 FRHETBAE] 1L A BERBRATANRARRSE
BHARM GEIRATE986400%)) , MIxtRGPT-3HEIEMEE A100 PCle H100 PCle
A o Tensor Float 32(TF32)  156TFLOPS 756 TFLOPS
A55%10"6TFLOPS; Z5&A100B%E /178TFLOPS, S & FrEEGPUEY BHYES 78TFLOPS 378TFLOPS
cpujax  CPT-MEFEEHRM  4760*10°21FLOPs 4760*10°21FLOPs
E 7063151, HMAIRRSZH_HN8.8A 8- GPT-3#I2FEE S 55*10"6TFLOPS  55*10"6TFLOPS
FFEGPUE 706315 145748
GPU 1 155 %5 365 %5
Xt GPUMM & 105.95Z % T 53.212% 7T
DGX A100 H100
AIRFH/EX 2RSS [IONCPUHKE 8 8
FrEiR S e E 8.8H & 187 &

FRIRIR: FEREM, ERIESEITR AR R
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¥ R RRE &Y EEi%

GUOSEN SECURITIES

® IZk: HFAARBIRINGHENLE, BIXREREHENZTHNENRENE, FHEBENTEINRE.
o HEIE: feFMINGFARE, (ERAMABIRHERFF|ETH &ML
® token: EERBEMHEEKRBN, BRIXADHBARAKELSL, BREFERFAVEITHE

¢ FR¥: —MHBENAZBFRTHE, H—TMHRNERNEERNZREERN, AILUER, FRABFETHEUVERRTISH. BEULZSHIR
EREAR D ATUSE R HFP64, BIFEFSHFP32. FHEFRHFP165,

® FLOPS (loating—point operations per second) : BfNFRzEX#H, BT AEFozENREITESIE P,

N — frbe e] . e »,
® TFLOPS (teraFLOPS) : ®f#M1 AF{Z (=10712) X;FHiBE, Bl: ZE{HEH100 GPUSE
VTN - s H100 H100
B : ZEfEiLePUsH &M : R{HIXA100 GPUSH SXM PCle
FP64 34 TFLOPS 26 TFLOPS
N e z g A100 A100 '
SHRES #f (Rx) | 8 (T | PEHREER 806B PCle 80GE SXM FP64 Tensor Core 67 TFLOPS 51 TFLOPS
A10 — P— — 9.7 TFLOPS FP32 | 67TFLOPS | 51TFLOPS
T — SR TR ORT TF32 Tensor Core 989 TFLOPS* | 756 TFLOPS*
Ate S0 0 Core BFLOAT16 1,979 TFLOPS* | 1,513 TFLOPS*
A30 4700 32430 il INSTELORS Ieneosose ! _
Tensor Float 32 155 TFLOPS | 312 TFLOPS* FP16 Tensor Core | 1,979 TFLOPS* | 1,513 TFLOPS*
i s i R FP8Tensor Core | 3,958 TFLOPS* | 3,026 TFLOPS®
L40 7600 52440 ,?;LS?;’;\E Of’re 312TFLOPS | 624 TFLOPS* INTE Tensor Core | 3,958 TOPS* | 3,026 TOPS*
GPU memory 80GB 80GB
V100 10000 69000 FP16 Tensor 312 TFLOPS | 624 TFLOPS*
Core GPU memory 3.35TB/s 2TB/s
ARO VIR sy BREY INTS Tensor 624 TOPS| 1248 TOPS* B |
Core Decoders 7 NVDEC 7 NVDEC
A100 15000 103500 £ EHE
; GPURTF 80GB HBM2e 80GB HBM2e 7 JPEG 7 JPEG
H100 36500 os18s50  RALREIRE ; o] '
GPU BEHS 1935GB/s 2039GB/s Max thermal design| Up to 700W 300-350W
' power (TDP) (configurable) | (configurable)
ERSRIR: ME+— A, BEESEEFMRAEE ERRIR: RIEEEM, EEIESFZFMRAEE BRKE: REXEN, EISIEEEZ e

FEEXZEMRRAERREN NREAS



EiSitH

GUOSEN SECURITIES

GPT-31ERIRTGPUSAI R B B ERREE P

® RIFEFHIL, 1MNEHERIT50{ZAHIGPT-3MER R NI H FR F R MG 1558 0A100 GPUR F, XM {EN2337 A%, TE1958
DGX A100AR552%; EIHEIEMERTEEFE70. 6AFIA100 GPUR ), XRN{EAN105. 95237, TE8.8FADGX A100fRFZEF. EIE
—&DGEX A100ARSSEREM19. 975 % T, MAENSKMERDGX A100ARFZAFN{EE 5H3880. 577K, HEIEMELDGX A100fRSB/MERE
R175. 122 E T

® FEfHiX (NVIDIA) B—RAIEEITEAR, HGPUZRMEEARFTE., ATEEE (A « BENSE, BB EF
(AV) \ HZEA. TFEHMIDEKMEAGEFEES. FY23REIARWMANA269. 74125 TT. Eik LiALER, GPT-3HTIBGPUMIEIAE]ZE
HIX A RIFY23UL AN HY39. 4%.

® IEIDCHIR, TR TEIKAEFHIRIRESFr, 2021FH P EHEHOEMIZEAIR ERFE Eik, £IkIRFZEmiIHH E=791353.9
8. #E&TrendForce##E, #(E2022FKFNIT#2%GPGPU (General Purpose GPU) HYAIBRSSES RELEBRBRSZERELFIIT 1%,
AR LA BIERHEE, GPT-3F1IEAI RE S =ATN2021F2TKA | RFZZFHERV65. 35%.

El: FHEHFGPU~mRTEL E: EHEERFVANER
300 BN (fLEL)
250+
WEETAE BEETAE  weewmas yo o 2004
FRES  REME WE W Higge ARl BEERENEE Be mewm maonm
(TFLOPS) (TFLOPS) 150
H100 SXM 2022 4nm 26 51 1979(Tensor Core)  3958(Tensor Core) 80GB 3.35TB/s 700W 1004
A10é)x8'\5|)GB 2020 7nm 9.7 19.5 624(Tensor Core)  1248(Tensor Core) 80GB 2039GB/s 400W 50
V100S PCle 2019 12nm 8.2 16.4 - - 32GB 1134GB/s 250W 0-
m m m m m m m m m m m m m m m m m m m m m m m
< <X X <X <X <X <X <X < < < < < < < < < < < < < < <
O O 9 o 86 o O 9 9O = 24 4O O 4 2 I O o a N N NN
- N w S [3)] [¢>) ~ © © o - N w B ()} o ~ © © o - N w
BRRIR: BEIEAEW, EEIESEFAFRMEE ARISKIE: Bloomberg, ESIEHZFFRAEIR
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TAPEEK: BFg&ESIE (EMS) TRk AY EEIEs

GUOSEN SECURITIES

o ARRMRIETTUEREN NSRS T R HE BRI SRR RSBl Bk bl , AR EBiEATS
SETEIE TEEMSEE, SREEE, TIEBA=ALSEATR, LS EREESHTEFLS Rk,

o NAEHELSBNEERERBRKESE: 202F AT HEWSKA2124. 44125, FIEIK19. 6%, HREULE
Bl 5%, AREHEFSEERSSE. FHEERERSEESHENMNE, TEAER, TIH. 3%, BR.
HPE, BRZEMIMIEN SRS BNSMHERETEE SR THERS. RSB0 BEEREESESHELR, X
FHEREER, EHIMIR. ARSI, R RS AR T B AR %5 E00N BRI E S LIRS 5872 5.

E: Af~mfE E: ARREERSLE

Ep— LA W R R B

- EREEAEEST - 5CHEXigETE, SSENRMmE. < UTHETI + MEEST A ER 100%
- VIBEUERD 400G 37238, EISRU. D B RAE 90%
- BEARSBA R RAE EhER 28, FAKME. 56 ERE - PIERTA. HBPE. BHSETA 80%
Open-RAN AZ=%/ S, - B MES. WMS Ziff. Tk App. & 70%
- 5G B =Y °
- “TUETE MR - PHM. APS. SEEZIT. AGV. loT = 60% -
- BEFNRSREEEETAmE EREAT R 50% -
- BERBEARSR 40% -
2 - , p— .F > 30% -
— 1 . e \ (== 20% -
- 4 ot AT
=5 oo s = | R 10% -
y ! = S ,_1- =3 I 0% T T T T

2018 2019 2020 2021 2022
FERRIR: TUERARAE, EEIESEFMRERE BRIRIE: Wind, ESIESE stz

BEVRIEEXZERNEREARETNAEAR



PR SR RSN B R &y E5is

GUOSEN SECURITIES

® NRBEIKMLMPCB] B, AFSMNGOEABEZNMEMNS, HFERMBEENZE. BIEF OEMEIUARS
ERFNAIERNZOTmhE, FmERSS . R FHERES.

o NRIBEMRHIAR LSS S5 ARIPCBEY70%: A RIEGSHKARFZH/IT A~ mESLINE/~; HPCIUH, MATAIMIER, Graphics
Hy~mm, RZFTGPU. OAM. FPGASFNIRAZIRIEHY = mm AN N FHTUBB. BaseBoardhY/= :‘.ﬂnE?tkEtljJ\, IEfETRAfIUBB2. 0,
OAM2. ORY/ =R ; 3ZTIRMLI, NFATFPre800GHY~mE#tESE ™, NAT800GH~mEXLIMtENRZT; ETHEFLO
MIRTEIREYZHHD | Interposer = am, BSLI4MHDIRY~miL, Eﬁu?'ﬁﬁﬁﬁéﬁﬁHDlz‘-‘ﬁ:ﬂ: BBt E T3k, B HAINPO/CPO
ZRFIH) Interposer FEmBEIZ FHIRTM; EFSFMESHFMINZL BRI E S %40. 35mmLA_EPitchH) S M~ am .

E: AR~=REE E: ARGSEEWSLE
L ECRIR TR WEE LRI LI SIS -2
W H 3T AR H AL F AR W ek
100% 7 e — — - —
80%
LC(Line Card) Server Products
60% -
40%
20%
i 0% T T T T
HDI(Higth Density Interconnec) Hylbrid Products Heat sinks(Metal-backed PCB) Heavy Copper 2016 2017 2018 2019 2020 2021 2022
FRIKIR: FERHEN, EFIESFEFHRMER BRRIE: Wind, EfSIEHEFHRmEsE

BEVRIEEXZERNEREARETNAEAR



ERL: ERMALEROCHRAT ‘ E{Eil S

GUOSEN SECURITIES

o NAREMAIEESRHRI &, TETALZRESCHTmINLSEARCH, BOTITEA LS R IUBZOLIESR
R, REZZiE—EF. KEHNE. JIZEERES. BEER—ESHNRIILERCRFmAEaHEMARRRE. o
AEETmEHE: KinEaELIERIP. ZREECHEMEFR. BEEESHEMEFR. EMRAERGFEF

o NRIERI ZHFEERAR: HRICHLINARAEREE T =in. B5mEsECHXEMZERFR. IZEN., LE=FIP
R, AI#ERTS. 8. i AEMEMATEGETEEKR. 20224F38, NAEREHH NG MR -FEMLU370-X8,
MLU370-X8FE & Wtk B Tk B L3370, ERERLMLU-LinkZ R EEFEAR, TE@mEINGESE, ELERNBIZH

YOLOv3. TransformerZFIZ{EEH, 8 RITHERLGRIFHITIHEFEFINIAZEI350W RTX GPUAY155%.

B: Aal~mhE B: AF2021FEZ W Gt
Eamtk PR ERELFTE~R 1 Bt i)
BIt100 (MLU100) &H R =im & BE iR+ 20184

B270 (MLU270) &K K= inm & fEiniER -+ 20194
ZiREg ,H&huaE:

100865

11.1%

Py Y 7£290 (MLU290) it R i & RE IR 20204
B 370 (MLU370) & F B zim & #EMNIR - 20214 Rt R
R Z B 1000 SEH1E S 20204 :::ii :Z
MGEFERE NGBS RMEFR BT220 (MLU220) K KB EEEMEF 20194 P45 SR
ERLIALIEES 20164 L)
KRin E BEAL TR SRIP ERLIHA IR 20174
IPSEAR B R ERLIMIL IR 20184
FRSRER: BREAANE, ESESEFHRMEE ZRRIR: Wind, EfSIESEFMRAEIE

BEVRIEEXZERNEREARETNAEAR
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