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F— R T FEA (1760s-1840s) R ARAMA EAHVIILES, DRG U, L
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FHeIR . AR BRI EFF—Z 20 A T AE X EE, AT ER
Fo T Ak XA EF X TE, ML ZAT L3S, CHEARRE IR, Yhith
2. AREIR,

11 A b bE4
A3 GDP A £ %k

Source: World Bank (2023), Bolt and van Zanden - Maddison Project Database 2023, Maddison Database 2010, HTI
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1.2 BB R A L = R R

& = & (productivity) 2 BMH TR R PEEEBAG ZH, AE—2FHK
NEMNEAFER, TREFESEATHETF. RIFAEZE, RRAS R, &
JEAIPTTRBNITH I L TR, S AAE TR E A, HALZFETF (Toal
Factor Productivity/TFP).

AT B I Fxfb

Source: 5A#7 4], & 44, EVdatabase, Petrotech, “The New Siemens Gas Turbine SGT5-8000H for More Customer Berefit”,HTI

I AL F L RAEE TR S 2 X REFIRA, HRRA TP, Hlde, AF3)
N UE, JoR DA ELL, —NRIFAGRDHEL S 750 B, @ AAE)HhET
ik 300kW, FAAAEHLEG hFETA T 1000MW, AR GG H HA FGIEER, T2 MR
AZ R KMHEART A H4E; R RAEIBRG BT, 1954 F 5k AR K FAAE R B ag T &
ik R AR 1% 5 E 6%, EA4 O 30%K K, 43 b AEd SR MR
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Source: Robert Solow, HTI
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8 ILT, B PR R A — 4638 Ky X4t
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A L% (Artificial Intelligence, f#& Al) ZAASRMAIEERA KA GR AL,
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Al Fe AKX BAZATAMNMI LR, Al EA KGRI AIRANE ik M .
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Al B EIEEARNE, REME, AXLH A WXZBESRZ LA AEBRNR, £ A K
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B 1. E54 54+ (Moravecd’s Paradox)
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Al st h it B L E R, HEFZHARES, CEARERHFTTAL
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EAL RO S, A TA AEESL EFH4ein, Bk, A A4 MH @it
FAK.
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&R A A RN BT E AR B RE, B A AN TRIIROAEML A F64E
R RIB, XA SRR T K EA BN F I Fily, TH-FRLRAMHZ
B REE, EARSNEREAGREN, A M GKEREIE, ARSI
A7 A A AL AL,

PPARAF eV EegiEE SRR, A RAR—MELERGHA, CHEFRFE T
YERE, SEA AT B R A AR A AT B RTTHR,

1.5 % 258 X5 A4S

FFRRELREET OfF 2 2EX, ABRRURBER AE X T, O ILAEXR
oA s LTI SFaTALE 3R Ae L Bk #4534 ) AT 2358 X, 12 AARR! =X,
VAL R BAT AR A BATE R FA W T3t AWK Rm = A 8 R AT A
AT R, AKRIIENRE, 3T KIAL LI A3 S IEFATIEAR Ao 709 SL3E
Rt N, A HROZEBTT FAEMNAFHATEXN, BBy ESFae s X Ef T
AZ Rk, BIERR G FES YA L R R aTiE, 5B RRAURE L4, Am iR
F1x B eie K.

F—HFAEX —_——

Source: ##F#7E, HT

Al for Science (AKS) 3 H AR RBHT A F AL T, AN L XA & 697
A . B AT A AR B S AR IR S 69 -5 #h5E R AR T8 — MR 32E 4 508 KT E,
JBE R B R RAME R, BRI AR 38t AR 24 A0S K, LR AR EHK
BR AT B R, A F N AR RN S L S E AR, A
B3 3] AREE A B KA R G R REERTF T 9, 1243/ RILIRS) Fedk JEIR 3)
8 A XIPAG—. EHIE TR FAFR T, ANAS T AR K A3 o9 2t b AR IR
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Source: DP Technology, At A4 feAF R, RAAHE, 24REHE, HTI

AlS B ES AR FRBRER T FRE. 2016 5, MEFIJF AN THEHE XA T
fif kAL F 19 A, 2020 4/, Alphafold (DeepMind 7% #9%& @ i ¢ Fm42 X, ) .

Modulus (Nvidia & 89 AT HEAGMEF - F &) FHhFH A4S T EAa% 34, A AR
B LB ik R, £ 2023 4, A4S T H4gREAGE O AR A
T A, HENAE . EFFARTAE TIREH R, G NS A LR AR
CHEARTAR, 2B A A4S TEGEABAFZRARA 25, BAFEFZAEGTELE
K. RESFF, AASAHE AL A4k e mbiZ k0T 20, SR M.

RA A4S TEERE

“HR T ALK E” Modulus, B HE R A 69+
Faf %tk 4% %47 Abk1,000~100,0004%, R T 269

WY K Modulus (Nvidia) e b ™t o f s fo 6 B 5 92 96 2 55w M 2. F DA 55 AL
R RAZGERNFA (0.25s F 78 M K%
GNOME & 3L 7 2207 #F 4f sh Ak #1ll (48 % F A KA K8
a2l . 00589 4miR AR R) , b AT AL HIkEHM, #
A GNOME (DeepMind)  wgis gk, oMbt Rita s KHREE, 4o
— R, BFRE
. DeepMidH FA A 447k 89 M 25 £ # ik i, 79 A1 B 44818 73
N F 4k
2T HEHM AlphaFold (DeepMind) B 0 % 2 4 300 K B AT A A 0 A
i 7 BE e AU AE 22 EVEscape At 45 A AR T K 4T A 1] 89
EVEscape WP A R AR EMAZ B F T, N m ek
> X — P R LA e A 2
EFHR (Harvard/Oxford) He B—PIMFAEZE GANETE R KAk s TIERE

THF, AT RRBRENRRY KFRTHALE R
2BFN R AR
Source: Human-Center Aritificial Intelligerce (HAI), 3b ZAM A7 4 %, R HAHE, S4RARL, HT

Al ZREEEEARGEHNGZHRIL, AUS H2AERFHRNSE, ST Ll h

( Hans Moravec) A%, AX&GBEEEMMT oA, Kb AHER, Fi@EHe, LE
W THL, FIER. AFEARFRS. TEABRORA EALENIF NG S
EA KRS 695 M, 2016 4F AlphaGo sk BEAKAL T, &R T Bateg e A KRBT E
I F DeepCode. Al 442845 GitHub Copilot 4F 3K E.it AZmF2413%; OpenAl £ 2024
S AUIE RRARERY Sora FTH4E T rTRALAR GG K SAP AR, XA U T B
XA R EIER A, e A BRI Ak kK, o EAFGTRE, AHIA 6
A Nl kit —F 69 &
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Source: Hans Moravec, HTI

1.6 #® 1% AGI Z 3%

A Li# A% 4% (Artificial General Intelligence, & #% AGl) R A& HAXR 4568, XA
AAXHA TR, EIEFTALITLA GITAR RATY. €A LA 2k
BAMALIEGRAL, BEALT LA BEF T, BAL AL S RE AR
Fo R P R EWEE . F 5], IR FefF kP A

BT KETHEAGAREAAGHER, B0 A EIANEE FE2RITT ALY
R, QIEAGESE. AR FEERE. A, CERFER. ML FREE
Fo LR FEF o155 LR EE TAL, CRES AT, FREARLLKTINH
INMES-, sboh, 10 BHRAG A E 200 E KA AR A AT A A 43R, Hh)
PABALEE S, FRAEA IR AL Ly R

M AILO0ZF] AI2.0

Source: =75, HII

Al 2.0 B RIFRA 1.0 BEAREAUR. SHERGIRE, #—F & AG A&, 20 KA L
FH AN TAFE BT ARV 4 i 09 B A 3540358 Fn 1R 09 L mh KAEA! 9T 238 i A & B fm i
7% B4, FIF S0 AR b fbhLA-, Al 20 89K e XA 2R XA, NGHB)
AEB| 2R FHFRRNZANE: F—NEANME, £5 Hh T EE2H 2%
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2. HTI & 3R A %5 $8 B 3 2024 (HTI Global Al Landscape 2024)

HTI & 3k A 47 6b B4

b ik (NVDA.US) Heee (BABA.US)
%8 (GOOGL.US) 4%

IBM (IBM US) & K #2,(688256. CH)
AWS (AMZN.US)

%45 42 (INTC.US)

# (AAPL.US)

i (QCOM.US)

& 4l (TSM.US)

(5930 KS)

o

L2l BA:
Arista (ANET US) £ 1 #5 (002396 CH)

L ﬂ 455 (000938 CH)
¢ iR, (000063.CH)

CISCO (CSCO us) ‘# T A
Coherent (300308.CH)
(COHR.US) 7 % % (300502.CH)
Finisar

Mf A (INTC.US) h, Mi(aoosm CH)
AMD (AMD.US) i 3 itk (002156.CH)

Arm (ARM.US)

IBM (IBM.US)
Cisco (CSCO.US)
HPE(HPE US)
Dell (DELL.US)

41 (002.HK)
¥ =(603888.CH)
33115 1.(000977.CH)

Snowﬂake(SNOW us) BL By (300738.CH)

Palatir(PLTR.US) % 1 J48 (600050, CH)
L
(000063.CH)

% 1 10 (601728.CH)

FoEi M

AWS (AMZN.US) 1T ¥ e e (BABA.US)
fit 4k (MSFT.US) % /L (BIDU.US)

L (GOOGL.US) s 4. (700.HK)

Meta (META.US) EoF]

sk
4k (GOOGL.US) OpenAl
Meta (META.US) Anthropic

it 4 (MSFT US)

mA: #} K RE (002230 CH)
% & (BIDU.US) 4 3

F ¥ &2 (BABA US) ¥l £ 77 HE (300418.CH)
Bt (700.HK) AZurd

i 5 (20.HK) -

Highs Bl

WAL (MSFT.US) u /L (BIDUUS)
4% (GOOGL.US) Wi ifL (700.HK)
TensorFlow FT ¥ &2, (BABA US)

)

v E AN

fAL(MSFT.US) 77 3£ 4444
gy s (300624.CH)
(688111.CH)

Doulingo(DUOL.US)
1}k (002230.CH)

F) 7617 (300033 CH)
& M AH£(688327.CH)

—

I & 47(300058.CH)
& 5 AT (301171.CH)

LAY Rl
# K it 7€ (002230.CH)

sk

it 4 (MSFT.US)
9% (GOOGL.US)
copy.ai

Jasper

JL T
w /I (BIDU.US)
1 A
(6331 11.CH)
i 1117171 (2438 HK)
ﬁ,w(zn HK)

4

sk
Midjourney " fl(E"D'-' us) Meta (META us) @ fi(BIDu us) HourOne
DreamStudio = Bk Boomy By 4 e synthesia
Adabe (ADBE US) ¢ s 177 1) (2438 HK) b (20 HK)

By (NTES US) RS

ﬁ # (20.HK)

|

o fl(EIIDu us)

R (700 HK)

4 5 (20 HK)

4RI (002230.CH)
HIK)

Source: 15 f%, PR FLFLE, HTI
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3. Gen Al 4 S HARBATELK A H

4% F L EARER, E25 AR5 XAER (Discriminative Models) F= 4 g, XAZR
( Generative Models) .

F) 7] XAA (Discriminative Models) : A T A= JasakE4%5, EEETESRE
ERGEIE. SABBAE TR, HABR RAERIEIE, mLFETFIHNFES
Hrb AR S 0k R, DR AT KR TN, AR XARR E&AP RA iz AE
B, R REE oy RRE G0 FF, Flhe: BERT (ATEIMHNPES) « &
Bk K e P46 6912 FiR A % (4oFICO) « BN A4S,

£ R X5 IR XAR

Source: Learnopencv, HTI

7 A R AXAER (Generative Models) : 2 AR KXAF SR, £—E485 A8y
B I AR AR, AR A AL R 5| 4 EIEAR B ARG F BIBAE R, A )
T, WwREMA DA EREE, CTUERERRGAARGE K, MiXE R
5RR R k)| e B FEARE R/ RAANL, H ERER SIS R ARG, AR AE
8. A RXAR AR 2 R TAFHAUR, 455 R FE A AT HAEH RIS T,
f5]4o: GPT. DALL-E ( B1%4 &, ) . DeepArtf=Prisma ( B{1&R 454444 ) F5.

KARR RK 5% Fok s A0 20, KARAGE 72 2 KU RAT 5045 L AT
%, F3I]E—AIFAEAAN], AT KA AT AL, F KRBT, 4ofe
T 4 AL S B0 IR A AR ZSIBEIAT R D %, RE REATHE, T AT RS
AR R i d1E %

MAFIAEEF, ARBER L EZ 7 TRV HAER . KRN S4AER . B KA
AR =AM, AR EFIAT MBI E ZILBH R, AESETHELEE, AKX
BRI HFB R B, K, BFE S THEMES, B XIFL R
AT EH1ES

& R XAZA A £ RXABR K EHKIET F I 2RI AZHER, CiBetES)
% BB IR, B, FMF. WwoGPT4, B33 94 M fEX, AR 8
KA I, BAYBGEATNM. B, ERIANCTZEATFAZAMERE R
R FAR, EREERFH @A A B RR AT, AGPT35A4 4], Hil%keyid
2 I ZH = AYEK.

F—FRINGBRERE, ALAFE R ATRAGRI R TRAEFTILE R, AREFI6
# X A% GPT-3.5, 4 % Supervised Fine-Tuning (SFT) A2A, 1% GPT-35 #1¥ B fg 45
A, X — HA ATy GPT-3AR A )|k 7 KARR] , KT %5 A F ARAFE) AR,

B FREAER, fe SFT AR & [N T A R BN R, BALAFER *T45
Ry AR B AT HE , P 19 45 R Aexd AR AR A\ R AR S ATAT ) 4
I FREMT FABEDAFEE B  THEE, 2B EANEEHIT TS
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# = REEFHBHA (Proximal Policy Optimization, PPO) , 4.2 ChatGPT & &
a9 &, AEALB I E FegdTodusl, ST AR NAIEHATII %4, B ARt AR,
R 2 ChatGPT #irth 5 Re9T 2, BP R FAARIE L IFRATE 7P, 2 A TagtE Z AT
B, RBE B ST,

GPT-3.5 9 hitfe

Source: OpenAl, HTI

AN LB AR ) — 2 F 2 H i Kt A4e T

(1) A2 M%HAR (Neural Network Technology ) : & —FF 45 A 4hiv2 & G ts My Fn

AT k. AVE AL T AN B, e EAd B, AN BEEZ R
Yo R, TBIRE R AR A ATIR IR AL 38, #r sk B A R TAMILE B, AP Z P 43R T
VAR B Ze SR AT S, CAEA T EEAHLI F JART JIZ A .

REAYZ ML

Source: IBM, HTI
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(2) 25 HEE (Neuro-Symbolic Reasoning) 44T 442 W 4 Anfs 5 HEFE 4 R4
Jrik, AR ARG R B R T IR A F )5S XA iR EA TR REAR IR
BEA 2R %, BACRBLET R BFXFE, REARE G 5E480T %
A Ao LI b

A EFTRE

Source: Semanticscholar, HTI

(3) REZ# (ScalingLlaw) =48 £V 4AEA By, AEALME AL MBI IAE (e Bdidt

7). NGB E AT ETRAPE I fm A AR, X2k TR BIAE AR An A2 )T
FHF oI fEF TN AR B 69 R Ao K. AGPT-389 7 ZLidA2 ¥, OpenAliEfA 7
R FAE, B K03 A48 (AF|175012) , RERZTHEAGARIES
A B4 ). mEREAE (Moore's law) 2 A T F-FAkFeit HAUBR AR, FUR3069 2
LNAETRLN, FAREI LT RN MAEHE, BR8N AR Im—1E, T4
ﬁ%&%ﬁ%*ﬁo@Aiﬁﬁm%ﬁxﬂ>ﬁ%@%?ﬁﬁﬁﬁﬁ%ﬂ%ﬁﬁ%%
H .

RE A (MAWNRRES, WBF )it ETRBEE )

Source: Epoch, HTI

(4) BRIEZAFEHA (Natural Language Processing, NLP) : @353 A 047, 8k
DA BN ARE, X HRH AR FATHIE A AR B RIE T R, AT Y
A A AL

15
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B RETREHEA

Source: Deloitte, HTI

(5) RAASIER (Dataset) : #3495 il X2 4 AKX A AZR 69 4E X
BB ROSF GIET Sl R, F805 WEAARAL F 5] B #4704 Rom Fo sk AR

R ALB RS

Source: CSDN, HTI

(6) RYESJH% (Unsupervised Leamning) : #8495 3B F B 3h R AL X AndF
AE, REATAFRHBEAZE, X TARKA A GN%EXETE, TMEARK
K RAFCHIHIEF 5 5 24 A e Foin.
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BB L ANEE I F*%

Source: BigQuant, HTI

(7) %#F 3 (ReinforcementLearning, RL) £—FAEF] 5k, ATFI%HER

BB RE, AFARMELER, BIR L KB LERE, SRERLEFIRREK
0, A BT ZIE ARG IR AF B R, WlRE B AT Ak, i TR
Bl A T FERAELERRVFF R AT @D IR, BILF D T2 B FABAE
B OHRAL BHRGREAR. Blde, FL9AphaGofE il it A2 P A T i&ILFE 3
Rk, AFRRAEE TR,

ELES

Source: Techvidvan, HTI

(8) #FEJHAERM (Reinforcement Learning with Human Feedback, RLHF) 4
L b F 3 8 AN F ] B AFAR G AR, BIIAR BRI 5 691342, LF ik
FIRE, R Rest, 21F 3 5AR 4 (Reinforcement Learning with Al
Feedback, RLAIF) & 447 i&1b3 3] 04 303 I 88 AAFABRR 0 BUR . HLA7 454K
TALMIRSEL P IRAF R, EIMFH —AMNER G RAFRAE. XA ik AR AR R4 5
Fo B e ARG F3) AR, AR RO AL, AR BRI,
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BBAG F T HAK R

Source: CSDN, HTI

(9) &A% (Transfer Learning) & —FALE 53] 7 ik, LF— AR EXAMLS

L F B 0y im L R B B —AMRK 6 RS BER A  k, EBF T RS AR R
20, REIMEFNFIRF e, LEREHIBARGHELT, EHFI 8%
2 E ARG,

EHFES

Source: CSDN, HTI

(10) B&#R% 3 (Federated Learning) & —Ft oA KALE 53 7 ik, AR ES A
FERT B L. ZIF 7 XG9S RYP SR FEAL AR T, A -39 SaB AT AL
A%, TAELSBER G E, S#t—FRAEFRAN AR, AR P8
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BRAEY

Source: Geeksforgeeks, HTI

(11) iﬁk‘m‘f W 4% (Generative Adversarial Networks, GAN ) : GANELFEAAS3E o

AREFFIR E. AREZRERSE A FEHRADOGBEIE, RF)F EZKK \—5-4?1
¥, BER U‘ré’:ﬁ‘ﬂL T2k, ARBRAAAGE BRI AHIE LG SR

Source: Javatpoint, HTI

(12) A= JaEAR (Autoregressive Model) : i@ id AT — /Nt %) 49 4 sk R TR F —/N
Z 6 s, IR T AR B F IR A AR AT,
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B = JaARE

Source: Otexts, HTI

(13) ZHA%AE (VAES) : B4R A i uam. %S’ A5 &R R —
NGB TR, FRRBRIE e BRmER AL ER, IAZHOESTHA
X2k, 2% Tm . MARAREX T B HAE L. 508 RAREEE A
Bt @, X AE AR BN RIE B R P ARG, 2 RIR— 8. A%
WA2F, VAER RBTA % BAnfRr 55, b4 e B h Ak AR A,

E 0 AR

Source: CSDN, HTI

( 14) #4eH% (Algorithms Optimization) : A FII4AA, AEAEA AL RIML
ME REL, RSBER ML, F IR E & @35S E T % (Stochastic Gradient
Descent, SGD ) AeE TAY, VAR g iEM ¥ 3) R HikdeAdams. Blde, FHASE T IE2
1 R E RS BAERT S AT R, M4 A ) S (mini-batchyE A R fE A, X
K HTRE,

A Fi%

Source: Researchgate, HTI
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(15) EZEAMSH (Attention) : AR R ETFHA T LS, RELEKXEA
MR, EEANBVEERKA T ZEA, Bl BT ARIES RS THEZ D
ML) AEA (4eTransformer ) #6495 A 24432 KIE BAR B A FodR I A4 oAt

A F AP

Source: Researchgate, HTI

VA £ 89X st R AR TR 09204F Pk K R, B 2)20174F 49 /i 0 69 R X Transformerdd
Bk, FATARKAG LR, M AE20224-ChatCPTeg A% i, it — 3% 4 m XAAE
RIINE B K T AFEHIE T ATV % 09 AR A B RE BAT 2 S8 Mt AT 2 235 %
84 B 4K,

3.1Gen Al ¥4z 3R
3.1.1Game Changer -- Transformer: Attention (& A #u#]) is Allyou need

B (Transformer) AERZ —Fb 4k 3B K MAESIE N HAE SR EF I B/M, 4 RA
PRARAZ R EE . 2017 4F Vaswani AL & T X (Attentionis All You Need) , A~
28 7 Transformer A27) 4942 O848, AR E T A RiE 3 L2 (NP) ARk, AR
A B8 R IR Ao 3) F AR RIRAET Hmh, @A NP i L300 A a9 AR 2 —,
2017-20224F Transformert2 2 64 B /)& K& 25038 Ko754%, o HAGAAREA! 4948 42 42
F 3 K8t
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Trasnformer & F HE K

Source: Nvidia, HTI

A8 LU A BT ATE 44 BAY 2 W LA fBIRA1 22 %, Transformer A& 2% R F)
B, R—AATFIEEAIBIGATEMELEM, LSRR AEZS AR, AR AL
32 Y AN ET KRN T 9T AL E , 469 EAFHARIRKIE BRI K AR, FHEN
BEFATH . %A 2 M il iiab 2 M4 £ 28 TR 56 5K famaits, A
FrAP 2 W& iz p B T A3, BIAP S W& NE R T 5 2|34 28, AAZ T,

Transformer B 3 & 2ut Ao R E M, 5 E AR5 LI fe B FA A RAILE &, 5
& & A F S PAXNLP 42R (4o BERT. GPT) #43kah,
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B #& Transformer &94%) 18 A &4y

Source: Researchgate, HTI

Transformer 2% £ 2 H A AR 5L k: %A% (Encoder) F=f#5%% (Decoder) . 4
o w ZAAEE 892 (Layer) A%, VA FASLAM NG (EME 4L ) :

G AL BIAX: X R NX AN AR )84 S0l BB LR AR AR (R G L F , NxB). #4435
EARBAATEAR: %k HiEZAHH (Multi-Head Attention ) Fe A 4549 22 M 4

(Feed Forward) . % sk B & AAUE A FTrH AT 7 F 69 R B2 B 1) 6% £ 24T
HAE, WRATE PN R T AT AL B AT IR b A, 40D SR AR a9 1F RN
NI GV S A — 25| SRAFIERT .

fif A 353K X AR ) Nx AN A8 ) 698 AL 35 220 s AR (R EIF, Nx=B). A /Mg

BERT A% BEHA/NTF B, LaLS—AHI %K 025 HIHTFE
( Masked Multi Self Attention ) . EXANZRSM G B IEZE AHEIR T a0 353 AR 09 far ik 3

AT KE, FHHBIIE BIAHAT S F 6915 E AT AR Fe A R0 h 5 7).

JE % Al B A MR AL B IEAR Z 1], K —AML B 48 (Positional Encoding) . 3XANME )

RAVR 3 6FAZ & AN ) ¥ B R A B 09 Row . EAF,
AR T VAL R )3 REABRARGHILT, AR E R BRI 55| IR F17 &

3.1.2F # 4R (DiffusionModel )

¥ # AR (Diffusion Model ) , HAZ SRR AR B iR il hn sk B 4% SRR T AL
B, REBRFEREE VAR GHIE, X —iAZART $IE T KA iy 4t
2, ABREHEARRGAERIAET —F3e9 7 k. AL T RGO A RAER, ¥ #AE
AAFFE (AR T ) WG IR ZRE (HRAEE) AR D, ALER
1§ A . BIRIEE. EFRIAERFES TR TETERNES.
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AT BEEREM T 488, TRk 5 #E Gism L. EhiHh s
ARG Y. LOPRGLELT ARSI PRRESENRS, HE AR
AT R

I #ARR B R T4

Source: Nvidia, HTI

T HARR 454

Source: Researchgate, HTI

3.1.3DIiT 4 & ( Diffusion Transformer Model )

DIiT & — #4467 ¥ #AEA ( Diffusion Model ) #= Transformer 2244 &4 A sAER!, €l
it 3% R A avk B 9y B A2 S Transformer 8y B 52 & AWGIMLE A, ZZR
. REE, BEEOREE R, DIMUEBRERFESFRIAKE, TEAR
E, Y RE| B RS RA HAATIR, A A RAERAR IR E 2R HT X —., THET
AR, HEAREESUODTEANBER AT E5.
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DIT R F

Source: UC Berkeley, HTI

DIT &R

Source: UC Berkeley, HTI

3.1.4% s AR (FoundationModel)

FABAER R K& AT TR Anh E AT AR BN GG KIAEA TR 2R, L&
iR AT SE AR AR, AR B SR A R A R AT E| B a4 AT A
2, X AAB AN TR 45 T B A AAT NP A2 4 A2 ), 70 B MH 484, Bk
AR 6 B IATENLP AR 89 -E-R Fo i

B GPT-3/5, AEMZ g s BRI M2 b, EAFIAR AR K, XAEAE T
KA T B SIS ARG T 55 T 5 6352 AT, %ML, 354,
& LA AN BE 0913 B,
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A A AR 7

Source: Renaissancerachel, HTI

AR R R AR

Source: Stanford, HTI

3.1.5 2 A KA (Multimodal Models )

97@%*‘7@%71‘1 RELB AR S AP RAHAR (oK. B F. AAF) 69K
JE AR, B RS RRIARSHIE, T }%9‘{$”’%ﬂ/ﬁffﬂ S ALE, RIS

KRR 6% He KT ;4& SR AR R KT Transformer 224, @itz & H A AR
Bl AL & 03B 19 32 5 K BR,
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BRI ERE

Source: Aimultiple research, HTI

IBIFEZ T, MWHAER FE HE R34 T4 69 AlexNet 4L F £ 470 PBFLOP JH T
% M 2017 5 & Ak Transfomer ‘& 225 7400PB . 2-3k4%9 Gemini Ultra & B 7 x5t 3
8 AR Z — N E £ 5001C PBAOP 495/ . BGATREE R LR AR L, &
TR AR EAIE &, PERRAE TEERIRMERZIT R, MESZES
KRG E R, —He A 453049 Gemini = OpenAl #) GPT-4 2.4 J& 7 Flat 4L
22 47 B ffe LAMES 0988 /), HETVARLIEF M4 GPT-40 .

MMLU 4 E
MMLU: average accuracy
Scurce: Papers Witk Code, 2023 | Ohart: 2004 Al Index report
AN 8%, K baseline
DD\------------------------------------------—----:/'
/'/‘
soN //
o~
/_/

¥ % >
> >
% ~
: g
1 e
2 ///'

50% ”

b 4
0% //
75
2
30%
20m 202 200 2022 2023

Source: Stanford, HTI
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WEFIBRE

Source: Stanford, HTI

3.1.6 &4+ F4EA (Mixture of Experts , MoE)

Wb TR R TR 5 IRE 5 S AR R e et A 2 —, AR —AF
Ze )RR T AR YT A % AR St T 3 A, @i AR S AN AT )RR - RS AR IR Y
+ R kMR, REBILELR. Ch 3N TG TFER ERASmRE—NER
A IR GAIRN AR TTEK . AR E T A RMUHE RS R, KRV THEE
K, HEAAR B AR AL A E e I RE, A SEARAERD LRk AN
122, ZREALGFE—THK, LEZHEIA ERORIMWBEAGF, oHh K
HERAF EGER, ABRBEAN%GEILHE, F2AEE R0 -PEAHE R A
Fa AL BEAH]

MoE & #

Source: ResearchGate,HT|
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MoE A &2ttt

Source: UC Berkeley, HTI

3.1.7 RE 4R (Agentic Workflow )

R LA RB T AL ES S BREN TR, EENTEF BT
FEZAREERAAR PR E L. €RY T4 Prompt Engineering A=42%!
ML A IRF, RS T LM E A @& FRMESe0hst, 5% . A,

R LM i &

Source: Abacus.Al, HTI
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3.1.84& & ¥ 3% A & (Retrieval Augmented Generation, RAG)

o & B R A R — AP LA T 15 840 % (Retriever ) Fo s 3EAR (Generator) 49 8 K&
TRAEARR . Cili R BAKE SR PAS R AAKAZ L, AR A R BRI & 3
1915 Bt NG _E TR AR A RiES A, RAGER AR XA AFIES T LRI
&, BLAEA BObA) RSN 4nit kA AR K . EAGISURLE R, b, kT RGB A
AH A ERAGR 45, AALAAALR G BB, 82 4> W AURM B R,

bok €Y N

Source: CSDN, HTI

32 AR BEIRAR

321F RASEARESZ S
HEBEREANERBEEFRETN RS, A XAEREREL. B 5TH B KA ot
B AKX, EHARKF LB ATAT L, R AR LR+ ik, 265 BARA.
A FEEFRE, FRABEAERRL TS BEALESS . IS 5345 R4 R
TR ARG ZE, AR R —FRRALIETAS.

vA GPT-4. Claude. Gemini & AXE& 4R AR, @3/ HITHAEFF XN EZIF Lk
1%, MAEBG| AT Fa R, EER MR, AdF. EHE. BERES S5,
) B AR 04 RN G 22 B KT R ARAL,
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TF B R KARRY MR £ S

Source: Artificia Intelligence Index Report 2024, HTI

it g 2021 ik, FRARAGY L) R E e, 2023 -, 65.8%¢4 R AR A VA R
REA, 79M18.8WaY AR XA R, 15.4%H) AL PRk 3719) .

A B ARB TR E R G 2t A

Foundation medels (% of total) by access type, 2018-23
Gowrne S maes F . D Chem Jia A daa insoet

.....

Tinkation mrakely (W of soh
£
i

Vi

M
;!

}/f

Source: Artfficial Intelligence Index Report 2024, HTI
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A ARB TR G HRA S A

Foundation models by access type, 2018=23

By Bormrmweees of i, 2093 | Churt- 004 A indes mpart

Ll
I B Cpen Limited [l Nossoess

&
-]

Fosumml ol e mastsh
3

w
: 2 N
ol e—

Faris) 2T 203 22

F
i
=]

=g

T2

] .
&4

plars]
Figpss 1,513

Source: Artfficial Intelligence Index Report 2024, HTI

T B KARR AR AR b B Peigk AT FIRARR!, RILBBRAGK A, g T
BALR RS, . BEFEE ST E EELE, 2 Uama3 X AR E T X —4
Br. Uama3 422, KA RAFEEIRME 4 Loy RIT R, Mo TH5X %%
A RAA AR E . 4o, H 80 CASBAEAL MMLU. GPQA. HumanBval 4 %z A&
B, EZIUETF Gemma 7B F= Mistral 7B Instruct ZF 427, FAAIRE W2,
Llama3 #9 700 1C ASAZR M A ABAR T M) JRAR 3R89 5424 Claude 3 Sonnet, FF6E5 48K
#7 Gemini Pro 1.5 #4847
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TF R H R RALR Mg & Rad AR

Source: Ark Investment, HTI

MRtk gt E e RIS, FRABBAERA. 2H. 2FFmLLE—ZHE. 1)
TR RARR 6948 8 AR, B T REIMF T AT, EHELERIZSP TR
P BAE A, T A BARRARRIEATHR KA L ) F& . (2) 7R KAA B & F 69T 5
Bk, EAHETARE O FE R, EFRERAR T AL A b HATHGE, AR
W HiE R R AT, RE LR RARR G a8 B, Q) R RAER 4L 45 B 45
W ARIEAL R B i oA 57 @A iF R, Kb AR LAMEREA, LR EHES
HABFo AU Sk Fo, AT AGE S HB R o doif FAR L Gy, RE G HASH B
@) T RALREA B TR fo i = BAM A DB A, & KT IRAn R AR 2B AHE )
7 B ) FERAE D, A2 RAEX T, B VR HEER A AT fritdk TAE
3. ) R KALA 6948 BLF A A T SRR EAA-F AL, FTHBEAR 207,
1R A T GAR IR AY T BAE Ao 6] 374 K.

TR L H R KARRIRT b

Ik H R
AR MR BEAK, =3
12 A A B, REARIES T ITH TR g
£ H RS ik, iR ER S5
Za Mt > o A% S S BAVE 7 B T AT, AAREHLE|KE
-y Fr 1A A WA FL PR, AR ) e AZ X ART & A

Source: HTI
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KARB TR A BRZRR GRZLE, REAGBRABAETHEAERGESES%. @
R B IR A G TER RZ BT VAR I, A A KR 3R0E A At A G T RRE R IR
ATASRETER, MRA ST RERLFARITAA LRIKE, —FHTAFRER. A5
YRR TR BE T A48 . L B ST LAEA LGP, FARH KRG 64%
N EE O (1) HRGTFR L HEEi&R KA IDE. T EMHARIMFFE 09 APl 3
O, %8 FRIIFRE, Flhe, Xcode A i0S FrR ERAET RIFHIF LA4RE, X
;%msi&%%%ﬁ%ﬂio@%ﬁ%%i%@%ﬁ%ﬁﬁﬁ%kﬁamwﬂﬁ
By, BATRE R AL, 15 It & A F AR, Android 9T TRAFEEA T
X% FREAR, Bl XDA, XA RITH T soin k F A GLE. Q) THEWEA
AR —/MER A SR AT A TFAF RS2y w iR AL &= 18], App Store % i0S
T EHRAET A NE T ARt T ey o mpuhl, RIE T FLF oA, it
RIEZR, RABATAARB G| FGEFLE. BEAAT 2B IR T LT
i%%ﬁ%%éﬁﬁﬁﬁ%ﬁﬂﬁi,%@E%%%%&%i&%%,%%ﬁﬁﬁ%
i

PC 84k A 4T

Source: Statcounter, HTI

F R LT B

Source: Statcounter, HTI
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322E %4

By tik AARREXHRD, A RX A 9N %2R AT EFER
$ A, AR AR R FEE, FTASFEASRKRIS A FART SR, T—RA
4 5] IR HRAGEIE, AT BN B4 TR

A Computex 2024 L, NVIDIA #§ CEO ®A=RZAMBARKEG B R, KL MET
NVIDIA Omniverse 1£ A HLEE AD 4T & 64 S, ALBRATTVAE Omniverse F Il %
AT R AR, B EZFAHSE, KRB RMERRZ, SFABREEYRLE. £
Omniverse AT %, RKXAZE AR T BIAILE NN L6 238, Pk Wit AT )| %
FaF 3], B TAE A RME N UBAPTE =411 EM: D 4427 4
NVIDIAJetson Orin, E4T4ER ¢4 Jetson Thor, vAZ% Omniverse, T —ik Al .23k, A
IR 2 B HLER AN vl B & AT Rk,

£ & s — A B8 T R A X L HIRRAT R AL R BB, TR
3D MR A S B RGBT PAT EAPEARE S0 BFF R R B LBsA. B H%
b AR RN E, FHE Kk A B, Bkt 2. E4, Googe.
DeepMind. #F#7dz. FR. BAPAFARE K AL G & AR F B R, 74K
JE HENHRIR KRN, SRR AR A KRG EEZIR ST,

F Ak AR T A B A R 1E BB T AME S A T B AL ALRIRIT BERT 6 TR,
Blde BB, RAMEA. TLUIEA. HIHMEA. EFIEA. FIIHEAF
ZHBEAGZ G, T KRR T A TRt B AIRIE T 04 BF L4, kg &
ARENMBABARP Z— /N Heik LR AAIR, LB AR AT R LT HSIR & 2T AL A
AR IR A AR X KA ASA AT R e . TR AR Aeds ),

AT A oy g 47 fefE Stk

Source: FirooziR, TuckerJ, Tian S, et a. Foundation modelsin robotics: Applications, challenges, and the future[J]. arXv preprintarXiv.:231207843
2023., HTI
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TR LA BARRR

Source: FirooziR, TuckerJ, Tian S, et a. Foundation modelsin robotics: Applications, challenges, and the future[J]. arXv preprint arXiv.:231207843
2023., HTI

E AR S P L AR L B, e, Google 49 PaLM-E &R % UM 5
MBAFARARLE A, RTIBAIL B IAT B Je 360068 1, Bl RGBT
L7, REEHRERRD? 7. PaM-E 89 RAEHIEA, UM TAEMEAL £ 5 4
8 S ZARERE GES. DeepMind KA T RT-2 AL, @34 UM ¢4 infedf 32
e ) BRAMBALZ R A%, RTI2 RERZ TIEALEF LKL 69ES5PATE /1, Hlde
FE ARG it 64939 % F iR A AR R, RT2 TAB BB A LA ITE I 2 &
8 P EHR, T MU FRTF TR A 45 0 S A5 5.

PaLM-E 4 #

Source: PaLM-E, HTI

FHEHEKRTCERFT EG G E KL S, o mish B, Hiiitk] T 2025 %
JR AT 4 B AT AL A Optimus, FH# AR T+ K Z FIAEMES. 4R Optimus fit
Jo B BFH, Feadhlig b A SRR MR R, T RG] AR O A R ST VAR
B PERFANGHBIHIIEA, AR AIBE AR )R 7 oy Lt 28 R AX
&, W FL—E R, kKR A E T RARKAE A, sk, FARKLEZE AT Project
GROOT A AL AL shAZA Foft & £1F Jetson Thor, A ATGHLRAGTF RILAETR K 49
BB A .
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Optimus

Source:4F 74, HTI

GROOT AZ & 44 THAAZ

Task Prompts

-

Language

O——®— & —
Videos GROOT Model Actions
Humanoid
Raobot
L — W
Demonstration Observations

Source:3&Ah34, HTI

37



12 Jun 2024

T E LN

M £ A E K 0942 By Aok R R R ek, BFH e mAh Rk N LRt 24
P, FALZERRIVFENRZN KT AL AL EF X, T HH R Statista TR
M, 32025 5, AHREL KT HIAIFA D) 225210 £ T, 2030 FHA2 1T 643512
£0., BgRaeaslE L. Hm. Bk, RERSFARG ERNERAHD, i
P IGHEEKR., B FMEAANTFREMB ARG T LS, EARNERE A
DN

ERAFFRT IR

Source: Statista, HTI

3.2.3A1 X2 (AlAgent)

Al RE (AlAgent) & —FF 6B BRI, AT R RAPATHENFRIE. BT
G ATREE, NRIE L& 8%, AR LA KR T A B Are 6t
LLM #9beik £ R A N ARIZEGMIERAE T #1695 5%,  H3% Ko 320 Aok sbt 1k a8 4%
REAE Al ARZE 69 455 AR, PR BN AR TR A 21T 4. AR4E (Asurvey on large
language model based autonomous agents) , #/\Jﬁlf*‘l Ay N RIZE T 4B E LR
o GuiuEEse. MRIBBR ARSI AR S A, B B AR LA R EZ4Y B AT,
AT A B MABE IR R E 07 X ﬁ%ﬁ%@%NKﬁ%H%xE%ﬁiﬁ@,
Hy F R %{@il:ﬂfﬂlﬁiﬁi MR FRARYE B AR R4S &, B RAT DT X], SRR
FBPRT AT 89 TR, SHAEARS N 1 T HATHLRI ALt 69473048 4, B3R IRt AT
XA, ﬁ%&&maﬁ umﬁwm&ﬁ%v»aﬁw,Tuﬁmﬁﬁﬁkﬂﬁkz
e E, Blde, FEMEE B SAHER PR 8 B AR, AR SIS 64 ) A5 8 AT
32, FHAR SN S F o e 4T3) K.
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AT UMe§ AIREARTTE B AF R EZ MR

Source: Wang L, MaC, Feng X, etal. Asurvey on large language model based autonomous agentsJ]. Frontiers of Computer Science, 2024, 18(6): 1-26.,
HTI

B UM BT, AREEELZHAER L EIRET TR L HE| AR TR
FHFINEER, T A RIZE R RTEE 225 T 8E R R IR T et
%. Z R AphaZero FALRRAGARFRZAL, Bife B AT 6. PN T
SR IR F AT T R, (RENELDE IRV THEZFHEF I e h. K
Ak, ALFRMTAN —HL@EELETFRER PO ZRBIRE. X FF T8 AKX
A PER, dods, A KRIBOZREBEIRE g ) EFaPeik, Blde, dEARA, In
N T 3R, &5 M K FRIIT R, M4 RF AR B E KF £ i AR B A
4] # 49 Voyager, —/~F GPT-4 49 Minecraft A K32, shAEZNES R TR &
Ik T AL R TT, 2R T ALK KE.

A REARBAZA B, 1) E2HFATELE, A KRR T RA R #AT
FRIAR, Gl Ao iids. A RFARMRE ST, L ERASHFAR, HEH4E
F 3 F R EF Ea A ARATAHIE, ™ UM R KRG RAREH AL TR T H69
R 7k, CREATSEE, Bt 52553, Ao, F83 2B FHEY
I AT, AR B RAFEATR, AT UM 69 A RIEALEIEEXEAH, BATFL
Ao BT, ARAFERF. AARRERFTF 5 E. (Q £I2HR AT UM
th NRIEAEL KT, HENFFERM T/, ATMALE. Tk gk, MLBEA
HHAXALA . @A A EANREFATREINSE EXEHS. HARAT AT S
BAF TARAUR, AT UM 69 A KRIZH A aesmh. MR, JHRATASE R T T
. () EBRARAK, ARIEEINE FPATIEGFTEOLE, HAF kB LTZR
FaNACE IR RIS . — 58, A RIETME AR, 5 P 3T A, 34t
HREHE, BRAPHERER. F—F8, N RIET LY A 5% RE D R £
e B E 569 NPC, HEIRMATEA R, EHEENES), FEHRNE, RIERK

I,
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AT UMK ALRIZIK R LML %—ER

Source: Wang L,MaC, Feng X, etal.Asurvey on large language model based autonomous agents[J]. Frontiers of Computer Science, 2024, 18(6): 1-26.,
HTI

3.2.47T &% Al

BEABRKA G HEREFRERIER NEET”, REETHEMR, 124 7184
AR AN Bahs . BRABHEIE B, TEE N bRk A SR E 5L T
.

AR 3B Been Kim F A E 3L, TTHREARME I ALT4595 —BObTRMER 4 Reg A2, MR
5 5] AR 64 5T RAE AL Fy, AL RAR S 5 TR MRARAL AT 4 R R R TR, e E
Z, BRRF A S YRR R E Y. R, REAZENEETAARETLE
AU S S, B E 2 AR AR IRAATMEA FEIR S A1 4ofTARSBHr ASCIE HEAT TR 64

R VARAR . RAR £, AR S IR R AL BT,

Anthropic #§ Claude B FA 4R % Al T BM 7 B BAF T % ARB, WAVAY, HURT
FRAE M ST AT 22 P 4500 AR ARG AR B 5 SRAR B 44, 18 i SRR AR AN A6 Th VA B
CANZ A6 R B ARFFEANARL T, RmIFoa AR5, 1948 M4kait
B # NG AHRRALIEMB G REA, BAFSHEAAS L ENTAEML
KA NG R B, X AP B SUMAEAFERANVIRAEARIE A 27009 F ) RGN
BAHAT A,

At 2FiX — 1 #, Claude H FAZE 2023 4 10 A % % % (Towards Monosemanticity:
Decomposing Language Models With DictionaryLearningh —3_, FIB F#53], &I
F ChatGPT 4942 Loy ff ) #4000 AN =T AF B4 AR, A0 SUIR T A 22 W 25449 R =T A b
Fl#. 2024 5 A A A4 Scaling Monosemanticity: Extracting Interpretable Features
from Claude 3 Sonnet) 7% & 2|3 st.i 69 Transformer, A\ Anthropic & ¥+ A 4 =
A7 Claude 3 Sonnet IR T & 7 AA G /0 SHFAE, XL AFAE AEAS 2t a FAT A
FRL, EEMATH EFBIMFATH, Flde, LAGFIE. B RART 694525, 5 %
HAER BB Z B ARA 0, St EESANR ik ) a2 Ak 24 (Flde, BH %2R
7 KA, VAR SRR Rt )
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X AL B ARG EN TR

Source: {Scaling Monosemanticity: Extracting Interpretable Features fram Claude 3Sonnet) , HTI

TRBEETUR G A R GRWEERE, TR A AR, —F5 &, THEFL
sHFEIATAN ZAEIEEXRE S, LAREERUH . £8NHK. Az EREFZHN
M ARk, 5 —7 @, Claude B INZ I 4FIE 503 BAD £, HBlhe s KA T 69504
iR G 1A RO HFAE;, L (@iETH S Fm B 69100 ) Bk, HRIpfF
KA (BFEFR) ; 84, CRAEAR (B4, FIR2AMKRE) F. RHTH
BT AT L LR GAER s 4r, QIEHEAKmIL. RN R EFTS). Bk A

3.25 A& RARMANIRAEIR %

# 5 X A BT 8 B R REXF 8 AR RA) L Rt l, (A RX A BARE
b v 4% benchmark A= iFAZE 3R A TARATH 68 ) 64 7 38 4E, AR RAR BINAE
N BB IR A .

A B XA B4 RETEALRFR R, A A XA TE G Regih,
A G R EMR TR EALFRAL T @ BIRER Z0%, & A ImageNet.
SQUAD 4% 4t K e MR AT E4F R B RS T M AIE T T A, REIEALRIT
ALERAGEARE ). BRARRXFF @M. e, —MNEILRERES T K
BFEamaA A%, EARN T RKE. RAIST BT 645 h 2.

ABFEX—FH, LRI LWMFALIPEAANATITERALOTENIRER . Flde, TR
B A 9 HE4THE (ChatbotArenaleaderboard) %% 4, AiFA P A4E 5 R E 6907
RAAE AL AT, AIEATE AL PR T EE5E, I
AH PR T RN B S, A P HE RS RE, AR LIE ELKS]
. BRI AENEIG F & K.
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I R AT HATAE T 2023 F, § BT KRR FRE, oot R
Bl K AEZ A (LLM) #91ksF. BRE202442H , ZF 6 L ERMBIL 207 KEZZ,
3 27, OpenAl #9 GPT-4Turbo A22! VA 68.7% 449 4F Z F4% 4% 4, Google 49 Gemini
Pro AR VA 213% t94F ZEHEL % =, (AIFEZ L, o abgm A mmiX 2RIk
F R, EIZHATAE L LA, X —F R T H PAREAE UM -4 4
TR, RNTTARREH £S5 FLFE 5L RAMNBEAZHGHATIE S A P IR A F
W38 AR, HACAERDARI A P AR,

Chatbot Arena XAER! 34

Source: (Artificial Intelligence Index Report 2024 , HTI

3.2.6Al &4 BEBITF

2 Bt F (Super Alignment) R 48R IEPTH ARBARBAL T RO R BA LT
(A) AGIRBAEGIENF B FTE, BEATF R AN ZoFs AR — N E S
MEA, BARETMRITA S E 36 Al B iy N,

A 24P IEZFRAATE, 2AAABRGR A &N P A B Tt
B J= A 0 A AR R, AR BT e A2 T A AR A 89 B AR AT A AAEA A, B
Wb Al K32, DB AsT N 691345 E, X—idf2 4] Ttk A 69 B ktbibfe, &
NABBITFFEA AN ZGF 0 % E R BB etz b, FE M Apuh]. AR IE
WAL AL RAE], AR N R Gt b MBEATe AL A A, FIaF, @id e dgk
SRR AT B, S ERN NHRIE RAE G, FRIEA AT A WA TUEATAE,
M T G 3P B Gb TR e g A
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RESFTEE

Source: OpenAl, HTI

So 4T RPAREAT Ko BTG AR R M EIRARA I FAE AR, 2023 4 12 A, OpenAl
HRAFER llya Sutskever 5 AR ki X (WEAK-TO-STRONG GENERALIZATION: ELICITING
STRONG CAPABILITIES WITH WEAK SUPERVISIONY , A 5% BA 1. 3 shAR A A K 15 BAuh]
(4524 3] 5 A KRR (RLHF) ) /£ FxT A AR (Superman models ) T 4 &
MR R, Fit—Fat; 2.GPT-4 £ GPT-2 ¢ ME T, #XFHEHLALKET GPT35
BA| e rht, SILT “553)5%:248” ( weak to strong generalization, Bp 7E33 424! &4 05 ¢
T, SRR GG RINABEA ), BPRT F Ak R IR KARAL, 2024 £ 5 A, llya
Sutskever FeABLE - BIFA fi v A Jan Leike B & & IR, iXaf T OpenAl #8 4t 7 A
S REXFG.
;KR
Our results

Source: OpenAl, HTI
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4. “AN TR+ 84T LK BE
41 BHW: HBRBRNFEELSER, RABL

AR EIBRAEERESE, FLESNESTTHRALEEE. B Satish 9%
B, EBREMATLHAIRA PEEE 2021 F3E 04251k 595%; MAIRRIEHH KA,
Bk £ BIRMSERR G, PN ERMEERRFZEKK. Statista 42T, BE
205 AR, AHEBFENSERR S5 5N R Ak, bE. B HEK. Ak, L
b ROSE R 97.4%, A E, RIECNNICE#IE, RE 2346 A, +ENKIE
10.8 12, %221 FjRkA2IT 4.9%, HIXMAEIEFLT64%. A& kk, RAVAA LKW AT
Ak 44 3T SRS A G A TR, A VEAFTOBRARTFLFERAES R B L2
W, BRTEBENATLG T ZR LB ARATEIA, A 4 Sot 2R 445 kR -E 4R
“SnA BT, RIET Al RS EEB) R A 8] R A K IS,

60 595 0017 70.0% 120 90.0%
57.00 990% 595% 7049 3% 2 764/ 80.0%

50 53.0% 60.0% 100
o 645% 70.0%

50.6% =
6.0 o
2 2.0% 00% 80 0.3 5326 25 _m 60.0%
45.8% 47.9%

35.0% 40.0% 50.0%

60
30 40.0%

30.0%

2 ) 40 30.0%
20.0% 20.0%

20
0 10.0% 100%

0.0 0.0%
0 0.0% 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 20236
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Source: Statista, HTI Source: CNNIC, HTI

B sF &K EHEN Bk 698 KAABH| AR A F T 2018 4, & 2021 F#NE L
# K"HE. 2017 -, Vaswani 532 Transformer 22449, 27 BaT KARRATIR TR
) F ik /A 3l Transformer 45 #6938k, AR IR E 52 3 ARA R4A 3] T AL HAR,
2018 4, BIITE T KIAE T 3% TAEA BERT, 424 2 2 F Transformer 4 34#)
BTV AR, HEAM B ARRIT 3 1AL, F4F, OpenAl 3 7 A XTI %
Transformer 424! ——GPT, R KIS T | AR5 A IZARGG L. g, AT BERT
B P AR . ELNet. ROBERTa. T & KZ# X | 432 AR AR IL, T 43 R
BB RIES AR ES R,

2019 47, OpenAl 4k4:dfish 15 105 %k89 GPT2, AE&54 mak ey AR, M3
8 17 R BEAR . MUBENIES. BiEE, RAhik4Ed T 831044k MegatronM, Adk4E
T 110 12 5%key T, MEkIER T 170 1054549 B R Turing-NLG. 2020 4, OpenAl
e TRXIAEEZ VAR GPT-3, HAMAZ|T 175012, £ FF A4 49aT e ;fwf&
’J’;}%%ﬂ HAEMACLE S| L FACB R, Heea% LI, PR, AR ABEHEE

J&, fkskAe AR AL 2020 - 10 A BT A A T 5300 1244449 Megatron-Turing A 9*%
A RAER (MT-NLG) . 202141 A, Bdk4Ed 49 Switch Transformer AR 534 16
FALH B ERA S LEANTACBEZ A, FIF12 A, 23R ET 12 ﬁww
#4938 FlARFE S AEA GlaM, & 7 FUNEAR 5 5] AR a9 fEAR 1T GPT3. T AA 2,
AE T HA A ERIFA IO R YL, IHSROGLBEIFTEAL R, 2022 ﬁF,
A — AL A KRAER JAIL, de Stability A & A4 I F BB 64 4 F AR A
Diffusion, vA%& OpenAl #3549 ChatGPT, ChatGPT & 1% bk GPT3 £ 5& K 49 GPT-35
A 5| BRIRAE L H, FFELIX AR (8 AR Azure Al AR Bt SR AR 6 b 6 SURFR AR,
B 3 AT Y| 25

44



12 Jun 2024

T E LN

B sh X AR S Hxttb
1 b & AR AR SHAMR (B) FANGRERY AT,
2022.5 GPT-3 175 3008 tokens NLP
OpenAl 2023.1 GPT-4 1,800 EZ 1S
P 2024.1 GPT-4 Turbo 1,760 16T tokens ZHES
2024.5 GPT-4 Omni E2ES
2022.1 LaMDA 137 768B tokens
2022.4 PaLM 540 NLP
2023.5 PaLM2 340 3.6T tokens NLP
4 2023.12 Gemini EZEES
2024.2 Gemini 1.5 EZEES
2024.2 Gemma 2/7 NLP
2024.5 Gemini 1.5 Pro SES
2022.5 OPT 175 180B tokens NLP
Meta 2023.1 LLaMA 65 1.4T tokens NLP
2023.6 LLaMA2 70 2T tokens NLP
2024.4 LLaMA3 70 15T tokens NLP
2020.2 Turing-NLG cv
o 2021.11 Florence
Ffhk 2021.10 MegatmN”L‘GT“””g 530 3398 tokens NLP
XAl 2024.3.17 Grok-1 314 NLP
Source: &/ 8 E ™, HTI
B A KRR AT

R A it 1] AL A S (B) MG HBRA
1.9TBIA 1% #2292GB

2021.11 M6 10,000 . E2%S
HEZee — LA
2023.4 i L F ) 70 $HA
2023.10 il L F 2.0 1,000 A
A kS A 2l LA
B3R, 2023.9 ALK AR 1,000 ﬂk;ﬁ;ﬁ;gﬁh A
2021.4 & ENLP X AL A 100 40TB# 45 NLP
& 2021.4 FHECVRAEA 3 cv
2023.7 #+3.0K84  10/38/71/100 3T tokens NLP
BE 2022.1 ERNIE 3.0 Titan 260 4TBiE 4B NLP
o 2021.11  #4 C(INTERN+) 10 oV
A 2024.4 B HA#5.0 k83 600 LA A

Source: &3] B M, HII

LLLBREK: MEABORRAIIA, EH A IR RS L ERTEA

A # OpenAl # £ 2HFA, WA AIGC FikAUBA BT, Ik 2019 4 3 A shat
OpenAl #ATT 10 2 £4E%, 2023 4 1 F 24 B, N8 AEFHEEHRCE
OpenAl 2~ 3] I KBtk K B, PR S SERIE R RN S ZNE, MK H
OpenAl #4T—IRA B Z F. IMAETICETETT, Ak HAE AT EEAR A9F AR
R, EAVRA, MK AIGCAR Y TEASL, TohEERRLET HREFRS.

5% K6 HA) A AR E R T RAFH A

B 2019 fEF OpenAl FF 44, MEKMEMRA T OpenAl 9 K= HEMES . iy =
JR.%-— E4 OpenAl &9 = g APl JRG-Fa#f 50 F PP ) TAE R SRR FF, Rl £
Azure £ SVERRE AT ReBBATHHA, WS, KT 20 SR E T A T4 Awre
LI GBRIABA TR G BE N, EIMAART 285 TA CPU A 1 7
A~ GPU, ¥4 GPU ¥4 400Gbps M- 5. ARIEHAK 20 4 Build 7+ &4 KN4,
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R EPE MR ESRI A, FHFETAE Are L%, X 85T EHINA I
Rz FHEABA G EFRE, CIEPTRIE . THEEL R AEIET S 7T Ay B B
A Azure R4

3% K 09 B /) & ChatGPT R Wik ARtk el MAIEE KA, GPT304 M 7 175012
INB BT IS, T GPT44%A 18 HALHdL, MTh ESNANERARZEY A
= IRS. AEFETRAAE (B, BEHFdlif SR8 B HIE QML) AT feitibE]
ARBEATRE (FTAZNOE) , IEFE2RABERGITHE D, RATAA, #Ek
8 5& K E ) B A SRS, AHNE)E NGC AREZ T RIF&ka, AX— ok
i$ & = AAIRS T 9 PTEE: EARE AR EIRS T, 4R4E Synergy Research
Group #4827, 4Kk Azure /& 2Q22 T i 8 €438 %] 21%, UK T ik AWS, JF2
I _EAZ

S R BABAEIRS B (1aaS, PaaS Fe Ay Z4F)

Source: Synergy Research Group, HTI

AIGC H ik B, WAKAE B HHS A4F LRI e 4T

1) 5 OpenAl '§Eok: B OENMKEEOME T—RRAETHEE (M) -4R
# 2 A 8 B EA NG, X—HA AW ERS T4, HRIRT ChatGPT f= GPT-
35T HRY, mERE Rk, M, XI—FEAERRELITH Bing REE. it
sh, a5 Open Al &4 A4 49 “Prometheus Model” L4 i ] 23 44 Bing 4% & Ik 4k,
H T RSB LA AN, FTE it

2) BFRARBERER-BAR §REZTARER (Megatron TuringNLG) : &4
5300 10544, JUF =4%-F ChatGPT 3 #) A=,

3) B A EAAEAR Florence: ZARRE RAEMHELE (=) ¥ AR E (%
%), A#EAS (B ¥EIZSA (M) , MRGBY B3| Z424., @Bitsb kg
Web FUAZE 5 - SRS IER 18 R AL 5 Z RAE, Florence 42! o1 MARRAMIE 5 ZAF i1
EHAGAES, QiEnk. k. BAMEM. A FE (VQA) « BIERE . A
& Fa HAEIRA;
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#% 3 Florence CV #RIH K EH

Source: {4k, HT

B L, MREBRE RESHE, BERSERTR, RETHOHA 2RA

K E Build 2023 K& & A— %5 #E M Azure OpenAl.  Copilot Stack. 74 T £-%|
WA B RS ARR A A KAR”, A ChatGPT 2N & RS RFASZ . H
K& 7= 5% Windows Copilot ( % #6817 ) , Bp /£ Windows 11 F Ale A—A A 855, =T
AR B P RN ST, 5. MEFEAMES. I, ML EH KA L OpenAl
ChatGPT #8F) #97F 2%4&# (Plugin) 478, M #ARS/E ChatGPT 5 fkik— A7 4 fg
B 7 7 SR 42 A 6 BARAEE,

2023 4 2 A, #dkdpdid OpenAl /AR K EIFHFR Bng H£31%, FR ALA
B b Ed, RIBEMILCEOLNIZIAE 2 A 8 AWM AR A LIS, BB &5 ER i L
2 TERTAEH, WITHBing KT EWH BB AKX —R &, Bk 3E, 2%7Bing
AR EHAwWERM: 1) A4 E: Bing#54£ Open Al 69 FT—K UM ( KA B Z AR )
LiE A, LEAHRE R, FTREIO R LN, 2) HEFE L, M5 OpenA &
£ &9 “Prometheus Model”=] 12 53 & 4 RAB M4, FIAF Fnsess; 3) BFA TGN A
T E R, MRE AR SR THADS SR RHESL %, MmEIT —+5F
RARRK MRS . A TIANAARE, BRIk B E et X
4) B PRI B, #169 Bing ¥ R A K. AR — ke R RS

2 8) S T A Al 688 Bing A BRI FARE S, XL, NaAHH
£ 4Ok G T IR (A 22 3k 50 SN 180 10E4, A
4 CAGR 4 24%, T AIRHF 5T 19%Eik ) . 4RIE eMarketer 5238, 2 RELT
JTE T3 22 FHAE A 5700 12 £4, E P A0%AI KL, FbitE T e mar b
HER T W, TSR GHE T0%. AkkA, AFAHREHALEY Bing H &
IG5 B) AT T HHH, LERERT SN (F 3|25 £ XA B AR L
BN B /) Bk i BT ) .
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EHRBFET RN (T EE)
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800 766
696
700 537
567

600 523
500
400
300
200
100

o

2021 2022 2023 2024 2025 2026

m RN (AT ET)

Source: emarketer, HTI

2024 4 5 A #9444k Build 2024 T2 # K& L, #MEREAA T 60 #F A 37 = Aok 7
£, BHETMA LN E, BIER FRER s e T eE S TR, 28
@I

1. Team Copilot: #7449 Copilot AANABAZE T s A LR 45~ fAKIR&-4sm —F) 69 H) FA
832, J P TvAfeTeams. Loop. Planner %k T £ &/ Copilot.

Copilot /= f 4

Source: {4k, HT

2. Microsoft Copilot Studio 4 t 447 89 Agent KIZ5h 8, iLTF & 4 AL ARIE 457 A2 5-Fn
T hE, TTVAMERTAAM B RIE AL 69 Copilot, FF TVAFF T4E, #MiE Taheh R4
3B A= B4HH %5 4% Copilot”. FBT, Copilot Studio F 49 Copilot 4% 2% =T vA 4% Copilot &
B, A PR FHAE 2R S R BRI

3.4k & & # T B GitHub Copilot. Copilot Extensions #= Copilot Workspace, % #7#9
GitHub Copilot =T % BAFF & # f2 A4 AL 75 d Y TAE, 4ol BF K. % BHEAb) it
%|; F&f, Windows Copilot Runtime 4% Windows m A& 4E Al -4, X #F PyTorch #=
WebNN AE 4 stol, fk4kdfE th WebNN, 4 FF& H42 4% A 4535 19 GPU A= NPU #9 AL 35 5
SJHER.
4.%6) T K HF 3K Phi-3 234 Al AR Phi-3 £ 7| .4 AP HAEe94ER), BP Phi-3-mini
(384¢44%) . Phi-3-small (701¢%44%) #=Phi-3-medium (1401244%) , H Phi-3-
mini EARZ N Azure Al - & . AT 4F R 4R T Phi-3vision, X2 —2 B 42 12 A%
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8 B AR A AR AR, A% X FE AR I A R A K. BT 694ERE, Phi-3 £ 7
R —/APH 30 [CAKMIEBET R, TEMAAGKERAT TR, 8 AR R A
RAE L KA AR AR T 3069 432 68

Phi-3 £#%

Phi-3

New New

Phi-3-small Phi-3-medium

148 parameters

78 parameters

Source: fik4k, HT

5.4% 3k Fabric #H 4%, i S2AT45 48 (real-timeintelligence) , R4 2 Stk FEF IR 517
RIE, G AR PRI GEENITRS, W P itk IR 35 B Bt
B 203, A, K Azure Al Studio 4L A EHT, LA API R R, T T Bk B E
6.8 AFA K BH. ST A & P R RS ARAL 89 Cobalt 75 4, B AT
8, % 4 Microsoft Teams ZF IR S4B AL T 2L TR 3T 6 X 3 BN, MEGETWN T A &F
Azure Maia 100, A% 5 AMD 2k Bla1E, AEAFHERARA 5 — /245 #T ND MI300X V5
JE A = IR SBERL T AL, iR T, FARRRLETE T, HATIAMEK
)=, 1R TRI8, Aok 2024 £ 5 A, #Ek Aure BERHCBERT 30 4
(13000%) #93K. MARIRAET R EROL ey A ik B, FAFTOUMA R TE
Al Jnik 35 AT IR AE,

4.1.2Google: AGFH, BHTEERNTEES

ChatGPT #9 B) ZAE X 5 ak 4565, KR 4642 B AT Google Z Wrad 4% % 51 4 3% 4t
3L 4%, Google 4944 % S 4 5 AR IHELARE, BALT 5L 5E T MK
4k 4 B T a9 ab b . Google M A EA A K 4F E0) M E K, BN RA B At
F ChatGPT &) St Aednig 3 b f AHGIPRALE AL T BRI S f T893 R,

RSB — HOEE

% F ChatGPT 49Utk 69 & R H K vd oA RAX KT fta9 4 Google Al ot Fodd & b F-49
¥, /& ChatGPT i /5, Google s R AE, T BHH OILHE A B F,
VA B & SR A B AR AALEE AL, 2023 S50k 8] M S1AR B 4% ChatGPT, 4@ A% A
ARG TAE. 4B CAHETIRY , BRI OIEMEL. o EF S N31T 8B AKX
T EIAE, FBHIFAFIH A AR RE Fo = dn,

FE5 At 20241/0 FAKA L, 59K CEO F ik Rk &4# (Sundar Pichai ) 7£%ix 110
SAR ORIV, 4 KA LT 2 Google A= Al £5A-6493 £ &, *F T OpenAl.
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Source: &3k, HT

Gemini 1.5 Flash: Gemini Advanced L& =AM Az, M P SA2iE 100 7; #R
Gemini 1.5Pro @ & &3 A P EXIEE, R SHEIF—FF Token L FIRH| GRATH F
FiEPHETFTE0 FPLFH) . Gemini 1.5 Pro Zm AXFHF L TFTXEH A 100 7% Tokens
F452) 200 7, FEAR B E3F 35 MiET . @A RS Gemini, AMLAE AL LA
W ERKIA . RADE ., TSAFE IR RE, ERIE Ehe G oo kb 357, todody
TR BAT AT, A E. BXFRRKEE. AT HCR PRI R AR E
R, DHFERLAZEAER Gemini 1.5 Flash. Gemini 1.5 Flash ¥ 4 XK MABIR 4%
#+, BRAKE035EA/A F Tokens, CHA L He0a0% . B BTIE, TALE H100
7 #= 200 7 Tokens PAANRRA, LER THE. ALK . BEFAM TR, Kt
FAEBAERIRF S,

2k 44 Gemini1.5Flash

Gemini 1.5 Flash

o Te A @ s
24 o

Speed and Multimodal Long context
efficiency reasoning window

Source: &9k, HTI
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R MR Gemma 2: Gemma FFRALA T4 2 A 54, #7 ik Gemma 2 KA 231 224,
A KRB 2TB, VIH RALM MG aeA 2%, & F Gemma2 B4 270 e/A5 sk, Hirdd
T 5 Llama3 70BAR48 £, (2R 447 R4 Llama3 70B 49 —¥F. Bd k=, Gemma 2 2
—HRBEFA. ABHTAIIRA, 4R T Gemini BEA GG AR ABAATH. IR £ 49
£, Gemma2 ALK KRRV ER EELA.

SHEF Rt% H: DeepMind 7 7t AP TE HTE SN T BRA S ARKATRA H7 E
., Mok, ARBIHEBE. IR A 2N BAARE T+, B
I b 7 BT Gemini AAER 094 RX Al =, 3T, 4o Project Astra %5 4880 F.
© 5 NotebookLM 254, 5 &A GPT4o 494 /) 435 . B eigitd, rT—A
AEEFIENNEALD, FEGEISEEAF L, FREZEHLAE. HRE,
ProjectAstra Rz Huif 5k 7 & AR, Ho b FofXAD, AL LT HATIES 23).

BAKRTPURE: KA TiE4AHERBA. R 4e9k L322 T TriliumTPU (% -5
R . BTG, FAREANEH AR RXATH AR fo TAE I RR AL, R4
LA TPU R E3E52694H 5. A AAN&hEk. Trillium GPU & & 7 5% A 4 B2 Ao %,
2R iéﬁfﬁﬂ%, HEAEA AR AT R A 47 12, K E2024 FREAEOA P (LIEZE
F) o,

Y% F A2 = #F ChatGPT &) &t /73% Fofe o4k

2023 %2 A1 4 B, Google % Anthropic & %L 412 % 7T, FRAF 10%M&4y, R B Google
Cloud # Anthropic & =47, 4 H424EAI F /. Anthropic & OpenAl AT #F %3] &
X 2R Fr3Eid (Dario Amodei) . GPT-3 & —1f TomBrown 5 A 2021 4 &%,
il THRMBEA Claude, £ ZNEEA T L, #AET —AETFAREH X
% . 520 1A% B4R AnthropiclM v4-s3, B4E514% OpenAl 49 GPT-3 422! . Google iX
—RHFINEHLTUIET Google ZiHF-F & RIRARK A NS U8 XF, Nmdbd
Al 7 3R Te EH .

M7 Anthropic, Google Z 4= Cohere #= C3ai % 7 &-4F, @il iz & Fo4F 4 6 At
R AR A IR AT

4.1.3Meta: Fr & KAZRARHF, #3) Al BREAEESHE

B4 ZBER EX, Metaty Al KAERVATFR A HAE, T Lama AR HaHsh3F L4
% F IR, T4 2022 %, Meta /2 EFFRA T 49 1750 1254 KAEAR! OPT-175B, & X
MAREZHARRAN X LE —RERRG, TN HER . D AREABAL KD
A3 I NAEFT. 20234 2 A, Meta X A TFRAARR Llama-l, %Kk 658 &
F g AR A K % B MK T ABAR T 175B A dk4g GPT3, ilig R AF BALR F Rk
W KRR Z —, FSF7 A, Meta £AF BRRAER Llama-2, A84x Uama-1 38407
FE . Meta 697 RAER B K% = 5 TR F AR & dt— ) G fioR, mRAF
2 AR E R AR, K KIS T KAER 6y B dhAL,

2024 % 4 R, Metadft 5 AR B BRAER"E Llama3, £ AMRBRAR SR FHAL
EAAER . Llama3 4247 8B (80 1244k ) A= 70B (700 1054k ) M AR AL AZR
Meta i£ i& 5%, 400B 49 Llama-3 &£ )% P, Llama3 & F#2it 15Ttoken %, 484 F
Llama2 48 £ 4697 1%; XFF8K KK, it tdtokenizer B4 128K token #4388 ;
B B IR . ARG A R e 5 AR AL A AR K it Meta A T &.3F MMLU.
ARC. DROP. GPQA (A4, #3. LF X6 FAA%E ) . HumanBval (KA5H4 &N
X ) . GSM-8K ( 2k A MK, ) S egmliksE %, Llama3 8B &4 Ak 4k 1 AL MK, A7 2,
Bl 47. & MMLU. HumanEval #= GSM-8K L, Llama3 70B 5% 7 Gemini 1.5Pro, 3t
48, JE Meta T R 5 R BAL G HIEE T, Llama3 LK @2 4% lama2, 4.5
7 Claude3Sonnet. Mistral Medium #= GPT-3.5 iX #& 4n 4 4R |
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Llama3 #)+R&%

Source: Meta, HTI

Llama3 & A AK I Rf650 38 MK R

Source: Meta, HTI

Meta # B RHARFERE, AFBKEMARELS A LA, AT Uama 42
I 49 £ ChatGPT X, Al B X8) F Meta Al B &4 abatis . L ER. BBARF S
HRe, CAEAN Meta K369 % AR AEAEF, 4o Instagram. WhatsApp. Facebook 4.
1% % T Meta E Ka94E 3T 6 B P BEARIUAE, 42202 B P BB %5 69 Meta Al & 3L
T, BRTALFES, MetaAl L488 T Meta ik 6947 4LAR454F= Meta Quest < 2%
&, EREAREARIRTT B Al B R ALtz

4.14F BREGHE: BAT. . LARRERE; KRR TERHEANLS

B KRR AL, ZAT AR RERE. 2021 FrATE A KA R L
HF. 20214, FAKRAT B4 (INTERN) KAER!, A 1001269 53k %; FI4F4 A,
ek ZIROPEIRT LA AT #E NIP #8 KAAE TR %438 AR, REHEA 1000 12;
BKAATRFEAZE o BRI 4AER, ABIALL 2000 1. FT 2L FEFRER
L e KF R A ABAE LB 1000 1269 F X STV %4AER M6, 7 A, & Bkt
I8 3.0 4r RN KARAR!, AMIAEAF| BT, 12 A, BEAMEE IS 30Titan 424,
A FMALA 2600 12, ik IR 69 M6 AR ASGA R 10 Z 10, IR AHR 4T —
NE A,
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T B 6 KB A REE TESE LTS, £ RRAURE REIRA., AR AR B
4 (INTERN) #4#], H4& (INTRN) £4%. BAR~EN. & X 0% . FEMA D KT
% 26 MEIEE L, ATRBA THGZHIE (10%) , 484 FF H OpenAl X A 493 5%
J+ B AER CLIPR50x16, F 3452 FAKT 40.2%, 47.3%, 34.8%, 94%. RloT, HA
REEZ 10%0 T s 438, F3945rEshfeamIK T 2% (100%) T #4048 ) %4 49
CLIP.

GPT-4 X A )5, BARMBAFELEFERmig, HhHEHeERENIE. 2023453 A 13
H, OpenAl XA T EAATLIBFF493E Z42A GPT4, HEh EA AL S—3F, F/E
W KRR EAR GPT-4 8953, 4 A BHAHLL A SenseChat, T2 &8 L A i@ L9,
7 A A ER A F KA 3.0, 355347 GPT-35. fE3R 0 MALIEATAZHR GPT4, b
2023 4 11 A 7 B GPT-4Turbo X A, 244 4 | 7 %4 A 6000 1 53 B AAEA B B #
5.0, #&4% OpenCompass +#) €% se2F 47 GPT-4 Turbo K-F-. 20242 A 16 H, OpenAl
K A7 Sora, VAZEAUSAA RATIRIT /B AT —46 1AL ubAR

4 F BoaE) ZR B ATIRRA EXIEE G H XA =5, (2R EBRBITRL. )
Jo = AL, 8] B9 5 B TA 3 AR “FR| %k KARR T AR5 12 A3 "0 R AL 4,
I\ 2020 S FF 45, CATELAE NP, OCR. ALEAL. 355 % AMNRSIFRTI %A As
A E K, TG —FRIAT A8 BT S H IR M AERCR, R K taR A T 8]
0 Bk AR, LAEWRT IS, A8k, FRehlE S T L B ARILNME.

GPT-4 XA B M KRR L& A2

Source: &3] B M, HTI

BE: BAARTE, Xs—FXRRL@EM® AL

B EAEAR R ER AARBKIHNE), £ AFTLEABHRT, HLFHAAKAESR
FRRERE, BT ERNIL, A& I b 505 RS kSRR s
I, GAIFRBAARBRE, LI ELELAEANE =, F XL
4, 1 AR RET @miedR A,

e i Ax. ShrmBHAERER

> BEEHREE A AR, RIE IDCIRE, A N ERET AT 5 Bt
o, 2022 L¥FFHERANRBE S —, BRTHHAE I 281%, XLR2F
ERREEGOET HNAE —, MO s A BEREE. FE2E, 4=,
Wi =
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> BAAAIEARRL, L&KE KL RAR . 2021 55 E AL 2REH
27 (3RET 2024 F40E77 ) , KA Tnm 5|42, T4 256TOPS@INTS 1A A
128 TFLOPS@FP16 F- /. #k¥E Apollo FF34 B4z &, B GH CLELIKN . T
YR, BB, FEEREFGY TR EFEY. WIS TALHALL
555 % HE S ARAEE, BT SR E SRR GUARE E AR
JE S SIARRR RAR T 55 B\sk 0938 B, YA BEE—IK ey ARE 5 Al 58

B B OSKMEBRT THLBSHI%, FREEFIFERRERET REFL
#

> U KA. 2019, BEATAEE 2018 A A 69 B RiEE A FEAEA BRRT,
TR h KA AT 4838 2 AR I8, R B AN T AR % 4nif £ 64 ¥ SGEAHEAT
Wk, —BERARAREP NP AR, 21T 258 R, “L"PAECRA NP
(ARIBZTRIL) HkE, P4 8R . FLAEH. P EUBS TR RAF
4. 202511 A, SOSKAER —RME A 1L A KRR, B2 Aeh KRR 145
KAER . AT U RABR G =Bk Z, 2@l L ER, KAERNEECHEH
AN, 2023 3, BEEAIOKAER 40, LI, AR, THE, Tlew ke HE
A BERA. LT EGAE RSN QRN EARL, WEEFIT I8 S 694— TN
P K, BRI ITNG L B RN IE 342, UL HYIR SR ALk R T B MR 2 42

%

> RERFE: ARETEARBERPY, WRRZAHLE N R HERGE R HKE H —eT
B ER, RYERHFLEHERS A FRFIFE, HKE WAE
SUMMIT & 2022 iR 5 3] FF R B4, BE 2024 11 A, «XF 4 8% 535
B LA, RS20 oFLEm, KT REQNET 6775 MR,

LS KRB LFE

Source: 35 KAZAVE M, HI

B R LKRER A0 BASR &, 2REMES

2023 BEHRALSL, GEBISKEN 40 5 H L5 H. GELE. WwiRk. BE
N&. GERBFESHTTLA@GEM. 1) BEANREHA A N B3k, 2N
BRI, BREMEAE, LR i 2) GEXALTATHEERE
fE. LEFEAE. PPT 7604 . RS S shabag AR, suobh, Cif GeARIE AR L 153
RAET 488 R ALK, 3) WAA B ATIFRARERT, FIL1000 &2 8, 14
BEL, CETUABRGF YT RS, CIRATITRLER. AHITE. T
A BIEEELESF, 4) BERAMMEERST T—R"ERET FHiL 2000
FRAPE. 2—% TERORES RE, BE&EEMAM, TREL G AN R
FoigtE; 5) BEAMBEAANLEETH, LESHARBET XA, TREFE
BEMRFA A2EEH). Freb TS BiraLRkg. 6) 25 8—F 40494 m0 L,
BEMEST GBl, HoA PR EMEBERLER, 7) BEALEET BELERE
T Al R A SR B JE 2 fTE4 T 6, AXLS—FRTT EXNEAG X,
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X8 4.0 BR AL E S
S X — T 4.0k
HMEERKEXANRBEZETASH LN £ R REEE

wEANF % o5t i Ao £ 9 AL AR H
A A B A b Y IE G A AT A % 4R Ao e
WA R A AT LA N AR R, BB LA/PPT &K
. Heik gk B A B P 69 B R
k — o KAk £ 5 HE S AT K TAE
M & BALIREHF “F—A” BRITARBETRE, BERDEAMTOHT AL, HAERERS
o E K EBELTAH—F 5, AR P GHRMAFERAL
WHE TS L HER, M EAE, BFEH G RA LR
i ve B FRMAMGAIASEACLELS
AA AR KSR E, AR, AR AR A
PP i i it K 69 3 365 B AL P 49 A4 B3
B ARAEEF "Al BT, LH AT ARAEEH N A
At RR AT (deik AR ) M4 R X
GBI bk F AL B, OAERIBILE . HATIH R A RS,
HARBETRE., HRIEEH ot L doin$ ]
Comate GAmINF, RERDADZ A, AT ARETELORDEAE. AR EDA

Apol | o % #& %54 ERNIE Bot #= Apollo #(#& &y LLM, T o A T £ &5 5~ &

247 LHRENATERBATHFS, TAMS &K, 5P A LA A A
eHE AT RN L BAFALAI TS, TERAINR KL, 555 RHiEF. WAS
BRERNE g o LN 00 R BB A, A SR, QIR B A
;i***g A AT SR, TRRBA AN . R A R, RS A e i

Yy

Tiantian X HHRRILGA T

Casa

Source: B &, HT

W& GAIEZEK, 2&HE GPT-4Turbo

20244 4 A, WAHFABREAT B B 5.0 K8EA (SenseNova50) , EFAgtre @t
A% GPT-4 Turbo. H B # 50 B4 3% KoY KB SAEMh 4L, HIEmT 8% 0 X8R 2
YR HAE, IR EATHIERR F e B T T LT, HRARESE
KAER (MOE) ik, M KiZ ARG E M NIL R4 AT o) LT, LA AL
i 10TB 49 X ASAEL T (token) o i 24 REABLATI %, B EALIZAER 2P L
IR PR B A GG AL, E AR AR, ETXH Y T A A% 200k, EL
%kk%ﬁﬁﬁﬁ LATE IAEE. RIAT, AR TSR ﬂ“ﬁk%ﬁ?
A8 T ﬁ%aﬂﬂ&a@%i%%ﬁ ALA 30%AG HERE TAEF B AL SHM A
ﬁ,ﬁﬁmnmﬁf”” BRHE A RRA LA G869 30 F A7 b B ﬁim%Tw
o Fa YL,
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B B #f 5.0 BS54

Source: # %, HT

AT 202344 AEdiéhn B 4A042R, B BH SO Y, KR HEs S
FA . FEAARRIFHERT EARLES. B B3 40 XA LT Ash A A 4842
R B R, BEE F S WNfiR AR, EEIEIERL ) . AR I RIE RAL
HFHERD, RBOERBAFSEEESZTELRS. FERKBZEE (UM)
SenseChatV4 #9445 GPT-4 48 4, AEEARIEAF EARL T GPT-35. LR B, BHik
JE 5 T SenseChat Zh 86 AH 581 F APl, X2 —FFF 4160 % X T EAA AL, KK
B T FEAR 69 RITAZ, EMA15E95 B 24N Mot S5 R ) P A1) I KAER! .

SenseChat V4 #= GPT-4 %t 1t

Source: # %, HT

H H# 40 ARBREEFEOTE GPT4 8L, ARDREEIMTFOERALE, K
S T ek eARE. B R 40 LB SAARLKRD, Ry KT RAEE, HFAEsmin
R, AR ATEHBRF T RERE, 5 GPT4 X e ki Sagr, £
LLM, 4% %)2 SenseChat V4, f&J& X AL & Fothy il dy £ I &, 7£ HumanBval 2%
SRR THFEEG—RBIEFE, I, SenseChat-DataAnalysis VA KEA! f£ H3 5T 3
‘%;%ﬁ%ﬁ&ﬂﬁTqu,Eﬁ%@%%%ﬁﬁ%%%ﬂ\iﬁﬁéﬁﬁ%%ﬁ
1%,
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SenseChat-Medical V4 ¥ 4% =, FEMAFZES PHK GPT-4

Source: @i, HT

SenseChat-Medical V4 #= SenseChat-Vision V4 & & 554542 . M itA ZHEEA L L4R
B AL FARE WAL, A EFIRMEAALT AR, SenseTime #9 3t F LA 2% . SenseChat-
Medical V4 3§52 T % 4bxPi A A A B /7R WT a9 L), 1R B4R GPT4, JHfE RdkaF
1& P 2L T GPT4. Fl#4%, SenseChat-Vision V4 £ MME A ENHX T &9 226 1F 0 4h K
A ZREEAERR L T H AR, AT AN BIRAGERFATL B2 A, I, L
K 3| B A AR SenseMirage VA £ B IE L 46 ) E ARG T BE#Y, £ 7% 3k
BT SEESATIFRBARGIE.

LA FHENITERNRE, SERBRRSTELk

%4 REAARFHRHRBRGZRETZ—, FE 2021 FH 2 AAEFKAER,
EhiE 2012 FRE LT BLH FERT { wALE GARNOAR, R GQEER
RIBZTHIE, AT Gk R SFAR, B AIGC A & a9 R sk, 2021 %5 A,
A& ) BTN IR I E KA ARG /AT E A 40F NP KARR! ‘Db A2 45 &,

2023 A F X E REXA @ EAT LK F KRR 30, Rl T HERABG LS
B HERARR 30 CAEBNX"ZERAM, BPL0 &4y 5AAKARA . 11 &69 N A
AT b8 A KARE . AR BEVTVAGEA P g 2| %09 2% bR, L RA e
o fRAEET, AR P TORT B T LA E AR S KRBT R AR
WA, AmER S AT E K.

BARMET), AXBRAES T BA NOFARE. AL FIREAHIET A GRIEFH
W h A akeg A E=T 6, ABRFMITERM CANN. 25 F AIERFS
MindSpore, AlFF & 4" £ ModelAts 5, A KA TR AnB ARG A7 XIHAT AR ,
B FAabmF A, ERSGREHALFRARAE ). AT HRAGABR, KRR ke
T A MRS LR 2R GPU #9 1.1 45,

EFE NS RIHFT, A HGEKMEERIT BT KR 54, £ A4BERHE L
FARAERERIIRE, T4 T — KA > WAL B 3ua FAEX, Bp BS8 R AMTR KA
R R AR AL B, ATEABI R A B AR, Ak, KA
R0 QI FBLT VA R EA R EATL Y 7 H R, A ARE = oA KA BT KA
R I AAT L A
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& hZ=FHRE

Source: 4%, Geekpark, HTI

£+ RXBERNOESAMMTLARE IR, HEAR, LAZEFEIN T8 RESR
SHAEER R, ERT ATHESH G KR 02 TR GH LT 08, BEA5e)—
Wi HAER; SRIGATIR, Ao REARM BYF ST AR /R RA] 67 AP 5F 4 . 430 % Arakls,
T EE R TR R ZIL 5%, EMAAR, H&FF/ L AENCZEAE 8 /Mg L
128, STVAB B A %/ L4742 T49 1000 % Mandx.

Foy@, EF¥IRBEEMTREAZH AT BRERRS, &5 B IEE
AR AR RS R TAHES AT R A% 5 2%, waH =% LT A, =
B 7@, ARAE AR A SR A BIR TAEAZ 30%; 4 Bl, @i NL2SQL #=
AutoGraph % #e3& 1, ZI SQLE|TAME Rt A H; mH L2 ELEHES
Embedding #= NL2API 2 K, T LI, S, B 2978 Ek, B ROELE
fig A 32 ARG Ak 38R e B4R 5 15%.

M EBE: ARARHETEN RS EHRE

M 2 b &t BAT eG4k, HHE AGCARRITT TREB AL AR, I IDC (F
N EIRETH (2022 EF4F) BRIZ) RERT, 2022 ¥ S EAHERSETH
FHARIAE (1aaS/PaaS/SaaS) ik %) 165.8 12 £, & laaS T [ kg & 273%, PaaS
W R 3Gk 45.4%, HARTIHRA, MEEHL 335%, F4RZ)] laaS 7 5+ T
B EEhH 345%, ¥ AT HE—,

1H22 B H K =T 945 (1aas)

Hifth, 24.5%

FAIER, 34.5%

AWS, 8.1%

BT, 10.3%
#£55, 11.6%

REZ, 11.0%

M

Source: IDC, HTI
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ExBRAER, MoAERAK TR 10 L, B LR A GE LR T, FEE
Bk BRI AR 2020 540 B 3h b L S AR AT 4AER M6 TR B, FB)4F6 A4k 3104349
AR 2021 4F 1 A AR AHIAREX FIT, RAERERKG T LS BEER,
202145 A, BH FACKASIALAER EXEAMEA, 18 LT AL M +; 2020
10 A, M6 9AKIALY &3 10 10, mA BT AIRZEK A TR %4AER ., P2
=G AT, BABR BT LIE I SESKAER, M6 AR 40 NgxF A,
B if A& k1T,

HERRSER, CHESKALAYLE, MoER L ZIAEH, X ChaGPT = &ih
EARARP. 1) FMEZATFHEIEZTEL. BARA . BREZEABETARG TN A
FE, QREFRER (FREH. st ERERT) 8%, BREE.
HEBR (A TEERAEME) . Faeail. kR, FERY. HEEFS,
2) b, M6 KAEAEY CL3% Hutd) J ) QAR IRT AR B A4 1 4 Skt e RAT . A
RIGE M EHBOERBIR, UAIGHAET. IMAEFFEHHERN AT RS,
M6 AR fikit. BAE. FASF®HEAARE, KRNFHELHEELT. HlElk, LF
TR, AFEAREGFTFREELS; 3) FIEMR“ChatGPT’'RA-TARME. 2 A 8 H,
M2 EET A, MBI RAEA ChatGPT JEAHF A+, B a4 FARMMNE., L—H
K R AT L TRE A8 SN A R T ERR & ChatGPT #7 sty i F AR B, Rk 25T 48
¥ Al KA ARG 41474 5 ) T IR B4 4,

FTE Al =&

Source: T Z Al -F-&, HT

PR BAEA AEREAERE

Ji iR £ @ i Al Lab #47 A ABXIRFF R, LR 2T 2016 5, RaAFR 58 H it
HEHMKE. BEBRAR. AREZRAEPMEFT, EALERX. LFA (BIHE
FERARAMHR. FEREARES) . A (BERNBEAFHEFF) foit
X AIF, BRTHETAI Lab 89 A HAREMAZ. QQ. AR MIRA QQ & RF M =5 F
CAFF|EHAE R . 2022 IR ARHMFABKAL, BREAARSNE AR, &
Ak AR K 69 BN E R BT kS, RAERMEREFRIREZ ., KA AFLLW K ER, &
RERFEN (CRE) . PRIRBASFET F46, MIRE. W%, EZ ) HEGH
E2AR, RERZNEWIEBAYTHEI, A, ETHF. BHRER, ik
A P A ETFAER A

MR 8 Al KARR R, HRR OAERRT: HENRE. AREELE. S
BAZEMR LEER IANRFEANATEHHRRIIME A FEER. 57w
KAER AR, BRAUEE T BB ARSI, T IR e LRS54 & 2035 0 5 | AF
M, BITARMLE AT, RAFE EHRBA A LA A B XA B K5, ZEA S
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%o TR A EARIZIR. k. JERG S ARBEIR, 2022 F4 A, “RAA K
A A J£ MSR-VTT, MSVD, LSMDC, DiDeMo #= ActivityNet & K A5 £48 &
1% o BATMEL 5 — % 6 RS

Fh FP.RE RFAAAER
FR:

R AR ZEAGC AR ZERELK, F&. AR KFALRAEAR Chat A
TR BAT &

> X AAR (NLG) : M20194F 44, = A4EEL AT g AFASAEA K-PLUG ( &
$#ZF1012) , A TFLEZRALHKY, AIERKERFHHLLE, LIER LA
A (10 AMF) . Aok EXE (100 F) . BwABLE (500 F) =%, REA
AL EAER. B HRLEEHENCLEE 2000 3ATANRE, TAY
B on LEA RBEART ZHARXE 30 Z10F.

> EFAR(TTS) : M 2018 744, mAAANETAREK, LATHLK ERAL
6.1 BRAN. T A AN F G R FE 30 4P a0 AR, IMEARNS MRS E
B R EZ 0 6)E GV GAE R, 482 ASTILE M BT, % Bk E 3 156952
S RIAR BN NATSL, FEFP L X B, JRE. RITEFELFT S
6, EEAORIEFA AR, SaasS sheE. ARk, Al AEEF S5,

> AbEA R RE T RBF R iE, S5 etadiE kiR X, F 2L S
FRE AR NME S, AT S AU 23R T xbad R RAR AL 3509 98, = B
b T TR S PAEE . FAEREAZRF HR T DB R R EERA R
%, FIT BHAEME LR AE) F AR 93 KRR AR, /£ WikiHop #0454 L,
VA TA3WE R, B ABEAREIKTE T41%4 A%, Wb, mEAZ#HET
TRAIFHTFETUN 178 TARRBEFRENEFHRES, ABEDAY
30%+A A A, RSO B E REATILART 80U, WAR 50% R AFE R K,
QIEFE . A, PRk Ry, BASRE,

> BFAAER: FARTA 2021 FIHEALIF AR, BA A& A FF) 2D
T4, 3D EFFEF D FBEZEBFASRIEAR, B, RFABRKTHL] 2N
A F S 4ak. BE AIBFAUR.

> @A A ChatAl: A 2020 FEX AT B'ALFELA TSk, 7 AZITELAF
sHES REHK. Fob, OERATREREAL. 7 FEARRE A%, &
R RRIR G K. FHLBGAEKR, ERARINE. TREFAF, REGFLEE
178 7 % =7 B RAA S8MLLA P .

2R 108, FAZHATEEBAIFREERFE R BELSTE L RRIABARE,
3 b & BRR“ChatGPT”: “ChatiD”. T AR B/ T ChatlD 9 &3 i i 34548 B “125"3t
R, EFETH, 1257 ROA—NFE. AR AANEA. LA 6245 ChatD %
BAMATET &, BF A RiES L b BB Ak AL 00556, a8 it A g
FACE; 2 MBS RN ARE . 2ok 5 MEAOEATER. AVSTiE. AP EH
AR LR, HRASE, BAREfeafT LI ARERSOEA ST,
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ChatlD 3% 4.8

FEKRR: ®AZ, HI

=% 3ah:

2023 )k, FIIRIREA A XAER FA SR Fow, Tt Al A EHTRE
5. AowEIMEE TR P okah oy = it d s 14238, B# FRWALELK, a4FA
%% . Bk, #HRF2 8,

Flow & F A% = 5% €48 Al sT35 B F 2. & (H519& Cici) #=#+4F GPTs &9 Al bot & -
& 3oF (5K Coze) . A EE, F7 AL ZERER, LAY AL 2024
432 %] GPT4.0 K-F., 2024 5 2-3 A, 2 &4 DAU —EREFEILS—F mRATHF
—. Coze JLM¥ DAU €32 B 77 A5, & ARHATH Ak, KR RRET AP ARG H R E
.

e F:

B F A XIAGE B X GARE ELMABR D %, LKA HMESER. HE A
ST R FARR. T 09 ACC AT EZRET A PIARIRGRF, DB I k3% o4 ok
&, A ERGERT PO IR A B EMA. BRATREIR. A48 HEF AN
ERAAREYF.
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22 HiredScore ALK RIERET 6 mh T S 2024.2.27 R

23 MykoAl xF 1% XA L% ReTr & 7 38 [ 5% TN 2024.2.26 270 7 £7C

24 InsightRX HFESRSH EE3 B 4t 2024.2.25 AIE

25 Figure Al Al ATGEAFTE A ERER Bt 2024.2.24 6.75 10 %7

26 Abridge E 775 i& Al FRE R g7 C# 2024.2.23 I5fCER

27  Firsthand ALFRREFERA SRS GRS 2024.2.22 A
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ERFAABFE, b, NMEFTHERRZTEKR, BPmtth SRR, ALLE
1Y 45 .

2023 F, ZRUAE AHKFH FRFE. B AR L AE AR ET AR
JE )W B BT HA AR A, WA ERE I N BAREITA . SR EF
Moo, FFRAET RRFAKET T, i NVELII; T8 ¢ il 4y
FHFRME g AN F Rk S, vARA. FERFRIEAREA D, T EITEEL AN
kR, FIRNIPRGEF T,

FEHRE, SRR FiE TR 769 N 4880 F N8 Bh3k”, i E BT EHF
Fif. BEF T E FATERINETSF L7 EOMHMLE R, BiTEN TN, £
QIEHEA R I, HFEHFR. THFEZT. HFHERBEF AN A
3 = A B IR TARRLE,

#) 7 AT BB 6 G HAE g R Al BB F o) B Bha”

Source: # A HE BT 5 A5, HTI Source: )N ¥4 B 3B 7 dE AT, HT
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433 EM: Al Z AR EMBMAE T, 447k R Al BHX,
A3 1FF & 3%: Al REEIFARM, BSHRAATLALFE

AT (A) SRAT AU AAT e 7 A T IR R R TE RAK, A,
RERRBEZTAR (UM), @i g FhE RRD. RIKRAR SAEAA P ARE, X
RARACT AT R A9 RX A AR

B, ARKEERMKMTF LR A. I TOWI #9575, KA A BRZheg it B
B 5 B ER VAR A A, 2SR EIRE (RO, A AT, FFAETVA
T Y% BARAFTE 6 BHE] 49— 3 A I 2t b A v, OR8] 40 AutoML
A= AutoCode % T A-5:IL4Y, e T AAXMME 5] Sk R AT S4BT A RKAD. A
DAL AR HE T ETUARZ RS LA BFmA, BLHRTFLE FHHE
KA ER, WATTAFET 5 BA1E S, Lok iR RMAC A P RE .
& Azure AutoML TAEFAAZE

Source: Azure, HTI

ER, A BERZAEBKRBHFE. BidEH N Hik, TRETOUARDGBZA
RA| B bug AedEik. ANLRIRARA T TERERS THRIPRE, B AE
TR A28 T RN LIS R L. A shem) AL R A Foik B shA R A ],
15 AT X SR BIA RS S P e e R, T Edw Testsigma #= Applitools i@ i, 'V A T T4
B RZAKAE, FAT L0 MKEE R NE. Kot T 4e DeepCode o
Codacy i@ T TR AKARF AR 6915 A, L4552 iR febk AEIR A0, X T B A XKAL
Yy B RAFiw KAk LA ) 9] AR, $RARIF 4 09 R A AR B, AT BOF K A
JEF- BAfg s IR, ke AR v IR,

Testsigma -+ & DeepCode F &

Source: Testsigma ‘& M, HTI Source: DeepCode ‘& M, HTI

Bk, AN BiLHRBEZTLAE (NP) AR —F ¥k IFL. NP FIAMEFIH
kI RARBARIES, MAERERA R ARIEZTMANES 2%, Flde, NP &
REWRIEATF A, ECNEEBAT )T AR R4 HLZMA P 206 LT
I ETMRALIPR AL AFEBALIE B 5 Jebhad o, T AR EAE A FoAl KA PRRL, AN
KR IE PAREY, XM R S8 iR AETE, 5 ARG REE AR, EAM
1, 3EIRT AP B EAR G 5 FE, B R, BB TR SR NP Rk
4L 335 F- oA Fa S RN, BILILIE A P E B AESL, R 4B T APATIIE AR
KRB HE R ARFESFES, RET AP EFIF L Sk,
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ek, AlB TR SATRAKMT LG R EARE . TR ATH BAL ANE S 5] ik
T RABTEAT AR FARRATION. AR F, FR AT =T A R TR P ATy Fe
AR, Blde, FER A STVER TR AT R AR BN SR M AEARIR, FRALERF AR
Bt Ee. AR TR AT T AR BT K B B 5 AR A R R b, Hedmid i AR
F AR FAT AR FAFATION, Mk FRE Al A ARIE 69 SRR A R R R, &
FHHEL T, TSI AR AR E 24 TREOERYH. Gk, BA
B AR AT et AR B T 20%3] 40%, X FAATAARGGRELEFR;, HI
VB NBE AT EY S B B3 A0 T . shal, TR AT B R it Reg R AR T 60%
3| 90%, & BAR B Ak ETIE AR TR TR, B KA AR T KRR A. &
J& . RS HTE, BATRAEGEFERY T 30%2] 40%, S5 BRMAR 26 R HR
Ft, RALP 94 IRF IR B R R .

TR ATHRAR R B 69 Fh

Source: £ H4%, HII

B Bt , ALE bugfs 25 &8R4 EA &R, 5 24E FH G 318 bug m Fets
25 &, @iE A AN ik, FEAETUFA A TR g3hins)| e A8 2 b e
bug. & Zh1% bug AmA| AN F 3 Bk aife o KAD, AdminAl S Ee bug. b
4, Al T +4e DeepCode 1 BFJE 5 ) HATHESNRAOM, HBES FRITEST T
M bug FegARIE., o, T E e Railtownai i@t HUSs 5 5] Foik #HAT ST AEHE ) A=
BWE, Mg bug e AS L eiEAR, A Shit bug 15 N BARA A Bk B Shis A
KA & 49483%. Buglab & —AVA T B R ES 369 bug e Fefs FAER, €@ o4t
FolS B RFRF . A BEAERET AR RE N AEE., Xk TARR
BB S 2 bug, T AEIRAERADMALIE I, - SR BART Ao Sk, £ F X
s N IR ) 89 T BT VAR FR ST L REFT =, BV SR RIS, 55K
P oy HOART SE b, X6 T L@ 3T A SRS B, Y T AT MK 6 B ) Ak A,
FI T TR IRAL G B FAF A
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Railtown.ai F& BugLab ¥+ &

Source: Railtown.ai E™, HT Source: Buglab ‘& M, HTI

e TAKAE Gk s8] BB K &, A Gt SR B4 XAF R g S 37 69 3R
B, NEIME R N IRSHGTF R RAL, TRERAN T EET A AL E. BRI
IBM 43k Al K5 356 2023 648 &, A £ R4 P og R FARBAL ., 42%h69 KAk T
+ b AEREMNCEZRRIET N, FH A0%E£IREEA ZHR AR, o, 38%9
&b T & b Ad &m0 8] E AR E A X A, 2% EEE KL F . % HF0m
AERIKE A WG iraE) itk 24 A AR bk T AT RIFUE, 5069 L3 F
FARE A 893 ITE LAER T, WA X244 A Al T 5F A 6948 T 3E
. B, A FROIKRAFZ R, BN E) TARRIEAT 3, HMEL5 )
T RRARA N W74

4328 R s%: ARXA MBHZIE, LEXT+EH

& & X Al (Generative Al) #—FF| AALE S J kA 2 HHBENBER, BFETC
A 8 BABRATI 4. ¥4, OpenAl 49 ChatGPT #= DALLE 2 4 mX Al 9 HBA KA.
ChatGPT #8495 A m EMAE 4G LA 15, 0 DALLE M 3T WARIE S ARG 4 4 R B 1%, X
e 2 GeiB it 5 5] K S8IE R A m#T 00, SRR A . W ERTIERA TELIK
W _EHEHREEHTE, REL 0T 0ELSI (Google) . B E (Baidu) Fosl i

(Bing) . & kIIFBiDR KA Flaffek | ZHEM AL, AFMAEHE, E k7]
FELORBE R TR RTARRER,

ChatGPT ¥+ &

Source: ChatGPT ‘&', HTI

A&IE Gartner #9TRM|, & RXA LY REERRFFNAFHE I EMRERM. F)
2026 %, B FAIERIFANBAFLERBAGER, HEIIENHELERT
vy o2 —., D AbdF T R AN Rl Rk, VAT MAE SIS &5 ) A BE 3044
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. Gartner 8 EHAMIT - b, A F AR A RALEHAR %
Wik fod, RARB O TRRE, MARXATH AT EELERABREET]
%, BARAREMGIE S| HATH R P &30, HAE A RX A 4 f 95 Ak
Moz, R ERENTH LEHRERS.

AR K A A ZKKERY, ZBRPEFEGR RN EFLEETRY R, F, LR
K Al 7T A4 &AM EFR SR TR, ChatCPT S A R X A #9532/ F P
ARE R, ARABEE, M IMULZIRAA X R 4448, R 2B IRSHF R KA
R P agdE RRE, LR, ARXNARGEERER, H4548 k7 Fa I PRt
8 R AR HATIRER, SRR, W ARK A N AR P& B e E T3 8k
Fo L, RETEEHEFAE, i, 28X A ZREALHAXEFX. £AaX A
BT F . BEFeEINE G 2N, e o F g Fe A0 H P AR, )4,
B0 AR RT| % SGE LA T4 ZRAER L7 A EBATHE, KRR AN 3457
KT el i35 XL EIFRE A P& Rakb.

ey A& 5% SGE

Source: £FkAL &, HI

ARX A HERAEARERI BT EAHAIZTRN A LEXZEREXFH. A
ChatGPT ekt & A, R EB AL ERCE A KA BRI E]
%, OpenA AT MTRH E Ak T M. DK OTF W ELL L LS, ik 58T
VAR & F Adm A BRShe4 3 & Thhe, RN 2M5r i, fusadinat
B 2. S HET RS TS AR, (245 M) E3 097 hre Aok S vA
Y2 AT RS, AR BT KT I it ARXA W ZEAE RTHIES)
BB B B BAT IR N R A, A R A T AR B nd e, A TREG K,
B P REREET SO R L, THEFE L5 Ee TS LSS ATAR A, IBM FE
BAEGAIE G RBRMIFRERET, KRR -5 BH Z x5 &5 6y 7 &
BRAEXT A FTEZRA) ok, KR BB BB /), AR SFH T b ke R,
HERTUWIMA LRI ELE, R, LRI NG T FEH R L BABEXZ—
ANB 2R, H5IETIHENE LEEFBAL A KR H ARG R R L5, &
SR ARIGRI TARGHE B R, (20T KCEM, RETRERGZFME, LA
oA AR K ARR g fefe A ik 5 R .

76



12 Jun 2024

T E LN

BREERNGE

Source: B-Fk44 &, HN

432 ER%: ANBA=HEZL, RHFHREEE

ML SHARCRA L, ZHER AL L RA BSRARG B RS L, =T
HALBR G H AR Fo BN TORSTT N, AA LI RIRBET 17 0 5L 3977 F 0k
KPR, MALFRIBENEF S, REFIFHEATE, FITETHE
4% RRALIE e AT, JES) BAT Bk R AT R UK .

AR BERA T QG F A BE, @ik R LS IR, NSt =it E
FR AT SMAL B, BARTRRT, RFEMIEF R E. Googe FF4& #) Tensor
Processing Unit (TPU) % I8 FhmikiR B % 154, 1% 42| Google Cloud F & ¥,

B ERNT EHIF IS, AR RAAE ST . Google A TPUMEAIL &Ik, R
F T I FRLE RGO B Ao LR

Google F & #) Tensor Processing Unit

Source: A7, HTI
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Al F Ri# it fhiEsgE (AIOps) , ERAEHEPEHERLEEFETE, T L3 ANVS
lambda #RELRE B HF 4L, BT ER A EK, FINA LB LEAHET RS
A, A Gee ik B, BAREZ A, L5 o4& A8 AWS Lambda F= Al # K
O AT P EAE, RAEASHEACIE IR S, 3R R P AR Aokl R R

T 133 AWS THRE

Source: AWS, HTI

ZHEFLEERABERXENHKE, A EXETEMMEFTOLESTEEA. MK
Azure FRAEBLIRA] . B F IR Ao AT AL S, FF R E T vAFHE 26 h 58 £ A%,
B 5 AR, BERAR Azure ¢4 BMERR AR SAT B 3%, A T VAR 515 Wied s it
Fo kB

WA Azure B 7RG GADRRE

Source: Azure, HTI

Al £ 73 B4R B R A B TR AT £ 48y stk 1BM Watsoni@l it =+ FL424E A

KBTI, FRER. A ASIBITEF RS, Fohdlk RIE fiss, 2
IR SR EF T E, BARAL RN, £aAIMFF Watson #HATHEE A=K P R
4, AT RREIBAR A 104 e3P 4E AL T, Al TTVAfEbITAE AR A it 4
FRI B PARE., 52 2 KARAT (RBS) ik # K I Watson Assistant. i 1T Watson
Assistant, 74& 22 FARATH AT4E9% A SHALFLA0%E P PF N Wi,
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IBM FF #4RAT-F SRR R TR EM

Source: Watson, HTI

AlFe R ZHERFL R ARG T, WERER. EREFASFAFIERF. FTEEE
ZHBey BT KW, BEARTAEE., T, FREEE., T EEARILES AR
B, BIEEHERERKE A 1, SA5ANFER, HohBATLZIE SR F
A B ET KA 8 22, 83T 2R 308 R o Ar ST AR, RV A, 1R
B RGBIEATAE, R, AMNELERI AT A ZE T REK, 25 MNE
A Z AR A E RATR IR AR, ASFIWT MR 996%, KA G WERAik E IR
3L, BETECRENBEEEIRZ 8 TR EENGE, X—F AR FikA)
J) B AR P NS R A 5] P IR T IR KM G LA 4L ), A% R Aeg Bt R A
034,

FT 2 = EALE ARRAH 5

Source: F 2 & FF &£ A4+ X, HTI
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Wb, FTERETRAXBIALR S RIANL S, BRCEATARIIA. FR
BN, CEEGHMFHRAR. SEPRMEE. FRRFIMT. LH-BHRF
Ak, B ERARBRERLFUACEE LKA, b BAAL 40 MRFMEL
o, EAEERDTRE, CATAFR. MG BE AT AL A AR
5 Fo KGR HAT By, fEFE T, 10000 o A R 4G AR E 20 BB ET R K
AR AR RAHAT AN HALE 2, KRR SR B 498 12k, il itad i LHIBAT % AL
AT, ET R Kt aAe— Bhoinle, 385 RIS, elefabtll, JRURM A
R, BIABATE BN, AP RE AP RAAE R BA K EIE, A T ET
Rl KT A 9 R AR A6 200 FTOA AR, AN SRR 45T S 2000
7 AR,

M2 = ETALZ KB M2 = ETRIE K
Source: Railtown.ai R, HTI Source: Buglab & M, HTI

Ak, MAEDGITHEGA, AL HRNELYTZIN. 2 5H5REZFBRNL
B, = FAEATREAT LG SR Ehn yiz feifN . A% R AR E
B M 263105, FIATRAR 49 RARAL L vty B, RS TAT LR 09 K B MR, f
B B . AR EFHATFR, REZHE PSRBT AT E
M, BB g, % = 5RA6F 5B TS KRR =R 5 F0 TRARSE, HWEE
ImPE. TR EHEIE, BETRGLESER. R, ALFfEh =it HR
BT 5. FARAIRS, AT R F Ak, =itE A TEFRFERf
) B AT B FAEER Fo ) BT R R

A3.4 8 R 3%: Al &3] T LMK, TLRATHH

EF R, AIFRBRGZBEEL LT GAMKRIIART J2XE. ARDEFEKEY
ChatGPT . Copilot. New Bing 4 #], 4¥ 4 & F GPT4 ( Generative Pre-trained
Transformer) AR 44 st 04 B RIEZ LIBH AR, BA S 29 mARS, EREHHER
F¥af PLM ( F=onar FIEE ) « MES (HlEHUTAL) « BRP (kb FiRitx)) fo
A2 KAL) FAEBRKFrh, sk 93 FA A A sh K- F TR 2 F 0 Rm, &
FERAEFHBE . KR FARAL, BEER P RS,

KARRSTVASRSA PLM 3kAk69 B A, =St 4B B8 32 (PUIM) 2 —F 8 TR~ &
Fit. HliE. 4B AR AE SR BT BTk, KAER TR T XTI
#yatis, EMANE RAER, HFAE BRI 69kt FE . T8 A A T 5 L
A, XA ik sml i A KA AR, RGO RE A, FFEARE AR AR
FF 0 RWIE e B R AREAL. BE, KARRET AL A B A1 A B e AE £
A AT R B 04 @ At E, BRI R £, TSR E AT KWF SR, M
A PIM 898 325742, RIT SR Ehek P g, T E2ARLAWAFTE: 1A F 4R
B £ 6 R IBE TEARA: 1A KAEAN GG A ARIE S A TEH R, HoA P B0 E B fats
% PIM P 693038, i) dsenl g, KRR VLG ShIE MK E L ALIE, RIE
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Wk F, TTOARBI A P ik ifeid B4R, $ATE R EHF A S BE, L
TR TN RRATECE LR TR 04, AmRSHIBEET EGBE, FTAHR P
RAEFZ 050l Tt 28 X% 5 e HMME: KR T AR B) A P 247
2% B Aath A SAY, FlheiB it BB RNET B P kB, FIR. Btk
F ook &4F, RIREBIT O ELEMILEIR, Bk Ry EEAS, fhabidid s e
KA 2., pHE. BiF. HE 2ZHFS50AESERIAS, VBRI AT ER TS IR
KRG E B LT ER . 3H I FIRE: KR TR e AT fik &)
gt ., B iLat PLM 895 HAT AT 3R, KARR SToA A R TTALE 3R, #8hA P
FAFT MR B RS, ARRHIERR, MM REREIE, 475 Skt Bpat
F: Foikatidfe s, PR S KRR BATIE S R AR AR,
Mg EE BT 34, HE A e TR . BOM 894 @Al , TAAT PIM %
2 SR fniR, A ZGXHIT A PR, JRIRAME KA S48, e drE R A
15, MAEELLENBERBRGS, KT ik Bikatidfe, ®RGKHR
T, ®EHPIMEAFEG S A,

A L4546 /2 PLM 34464 5 )

Source: Medium, HTI

KB TURA A Fi T R, 48P T42% (MBS) 2—F A F5%
Bf WS dx fof 32 4 FadAZ 0912 B LA . KRR T AR IE 54 F I AFA FE AR
xfiE, TREA IR FERKRES. RELEFFEE, AERENGA FIRE . A3
AFak FAE. XA A FE AR BIFTEA T REFTRANEL, #d
Bt 6y R AR, RIET, KABALRTARIT 5 A4 T ALY ZEFsE, $RAE A P RAE
FF. FHEAEENE L, MmRES A S Tk Ad 5k, T2 ED
ANF @ 155 BRI, 38 KAER ST S BY ) P i B 14) . R 15 PSR
BATH ., TEK. RERS. WHERFR L. A Todd g RES 5A6RE
B R A, fAREEL NIRRT RP4A. BB ETARIE R P a9, B
A RAD R GG RAVEFG - RI T, F) BT AARIE ) P oA RA, AEIRAE TR, R
B 7 XE. 2FFETR): A5 R KALRST AR BY A P TR i i A2 o 5T Ak 49
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FlA. e, 55, B PGB A — f SEIER B AR, AR A FE TR
lﬂé%iﬁﬁfﬁ%% E R R, ﬁﬁﬂ%%mlﬂTMﬂm¢E%7%&*

AT ﬁ%‘?éﬁiﬁJk #P RIREF, BT AR R INREIER, W REA. T
. @rﬁ% RBHTAN G EAEAT M, 34 SEBIB AT 1A AR T 8)
R P oprl i A2 eGSR, $5An. AR, WPTUkkﬁﬁfkﬁﬂi*i,ﬁ
KBS TR A A AL RE. BR. B4&5F. FEAEEMT-TAFA g &
BT A BEEFHA, ﬁ%ﬂfﬁﬁﬁﬁﬁﬁ,HH&TMﬂmﬁ%%ﬁ%&$ R
%*%Wﬁ%ﬂﬁa%mﬁﬁ%%%ﬁéiﬁW@W%&4%%ﬁﬂlﬂ 1 K
AR ST AR B A P AR A, SR, RS, mPTuﬁﬁ%ﬁ“ﬂMlﬂgﬁ
tiE . AL MR EFF X, %7%;ﬁﬁ%%%LmA % e )| T B ST A F F 16
ZGERA, 5mfkﬁgﬁﬁﬁ%ﬁkm,ﬂﬁ&TMﬁW%i@ﬂ#ﬁﬁ,%ﬁ
Fo B FREAR ISR F, AR PR A AeE b 8 3] B8 4R,

#) % PAT A% (MES)

Source: #K, HT

KEBAAFHRELEFAAEZ, RUTREE, RETEANREREPFHEE. &
W RBR] (BRP) & —AFH T ok MM R IR, & ek Rl 7426912 840
%%okﬁﬁwmﬁﬁ%ﬁﬂm%ﬁL%%%éﬁ&ﬁ%ﬁ%,T%ﬁﬂ%&%ﬁ
R.ITHRRE. B ES, FARMEGITEE I, EAT RS
ES LTM%%Aiiﬁ%Wﬂxk%ﬁﬁa%% RELE, RSITERRE AR
FikEE. B, kﬁﬁQTMkk5AkmLMﬁﬁ,k#aa%Aﬁ RGN

ﬂﬁﬁﬁ N IIVNEF ZFH, AmRI ALy AN FRE BEE, i%ﬁwAf@

1B RBZTHZ TR %4 &mkﬁﬂTU%%ﬁk%ﬁAmkﬁéﬁ# | & EFr T
X, Blded Fabkl. KRR A ERF, ARG ERE g R aAartE. AP
AR ARIBE T F R, @ RAER I b A TR R ST AR E K, )
%:"‘%%ﬁTﬁﬂiﬁzoéﬁ%#”‘%%ﬁm%/mﬁ%ﬂﬂw‘%%ﬁ%ﬁ
&4 RAREEZATTRI"SE, ChatGPT T WAMRIE = db. FHe. 3T, AREMNSE, HAF
Jh %t RA R A R AR AT HE T R B, P LR R TR EIE . B R
FREHHF LR, 280 RME: 128 XAER ST AR B A P & 38008 32 R 742
Fatk MR K F, ARG Z BT LR EAT ., RER FELARBZH AR EHN
ZAP I ARAG A, Hhe Rk WE R, BB HE AR R K. TR, KA
ﬂTuﬁ%iTX,h%%Aﬁﬁiﬁﬁku,%ﬁi%ﬁ%i%@% PUARAE M T
TARKIRM,  FF456- CR M B3R B A4S F DU A A RL 64 B B3 HATAR BLEGHR1E, 4R
BEAR X 8915 8 R Swéﬁﬁﬁﬁﬁﬁw%ﬁ KAERL =T VAR B R P A R 32
W 547 HAAE BTN, RNEBALRITREHIFEGES, LAEHE TRGIRE ., ¥
EE%MXﬂTM&kQ%% AR, MALEE ﬁ%kﬁﬁk$ﬁ,hkﬁﬂkﬁ
AFP I ARE R, QAL ANSATEA. TNTAZEGAEKE. IRAEE
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WAL, EAATE A E A ANRR S, KABATLE S N LM 513 &4 46 248
¥, KAL) RA I A A g AT A XAt Rk 69 P AT RAR R, AT, #3E, PR
LRAREAIT KEPOT A AR, 4.7 BER W RSRIR: KRR TR B P §Ubk
R ARAE L, ARG R R A GRS, AP TAREARET NS
N BRERAFE, e “REZEW L o8] 9 PMs B F R ERHEE R 2 ]
I 3] BYIEMIRLE BT BT KA 3] AR, KA T A4 i AHeY 4978 4
o FRTRIHBAMRERIELE, 45N Sk AFE AR APARE S X
B

ERP Fo A T R4 REE-T7 )

Source: Existek, HTI

RKABMTAEIFA)F T KHIE. KRIEHRARES L P A B H 2, Tadid
3t BB FAE 0 AT FeT IR, A DA ARAERAGY R R R R R, KBRS —FF A R
S REHAR, TR 5 PegstiE, ZRRBRA FE RFER, A A8
FiFa Mg R, Am b KB HRA AT E R, KR T LB i 5 K348 A 0 2
%, EIEI R BSITER . R T SRR E, FIFX T G AR P .
AT VA B A A FAFHLIE e R R KR, SATEIR IR 09 kA, AL LSiAE, 4R
Ho AW FE A F B S . ERA AT E: LR KARBT IASRE K H38 5 4
e, LS BT ERAF WERAER, EREFGM P IZ HEIERE.
Mg BoF, ATHRBATANE A RESLEZFHAR, 5AF #ITH RS
8 3R, B BF AT AR R LSS 52 3] SR, ARIER P 898N, B Bh I RABRL B9 EIEAE
4. XA B F A RO R AL A3, RASIE AT L, 248 ) KA
BT UARZREIEE AR EN, 1FL40% FIFHEN RRHHKIER. BX. T
%, ERE SN RIBLAIE, ik BRF. ATHRBRTAAN A HE
Ek. AR, BRAFHEAR, ABEAR XA RIRGEIE, BT AR R IEE
. EH. HWEFER, RERSMLORIBIR S, X TARS B L B 7 L g ek
EHE, RABIENKEF T, 340 RER TUAR G KB Ak, &1
8845 BT R MEIE T AR #M¥. ABF, ARENAFAANEEAER. TR
W BEF., ALK RBEATUAAR ARXATILNE ., BILFIFHK, EOFFE
KELAE R 2 B BT AR Ao B KBB4 7T VAR T Bh A Ak & Q)37 W I & Aot >
o Rge. BEXE, RIHIEGESE HFRT] D, 448 8 KR T AR & KI3E A A
T b, RS IR R A FE. . BT E, AREEAFTIEY
HABLEFR. BN RS, BLASFRFEFITFNER, TSI RIIRE b o94t
Ko B¥ XIKE, RATAFFINEREER, oWy, 4. HREF, RS0
AR AT S0, AT A5 BA Ak B IT 3 MM 35 Aeds IR, IR MR 092 A Fodl
M,
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3 2023 4 4 A 12 AT REAT, B FAMEKEL FR 2L ChatGPT A4 K& 49
ARK A A F, Tkl i ehikit. A2, Hlik i B4 48 BT dh4)
B Ao E, AT IIRISIREEIME, BT FARIE K 11T 49 Teameenter & Sk 4
JE) B0 BARAE (PLM) 5 #8K 49 P45 & Teams. Azure. OpenAl lk 4 #9353 AR VA
B H At Azure AT HET HEE AR

Teamcenter & PR B PR 4 Teams

Source: Teamcenter ‘& I, HTI Source: Teams ‘& &, HTI

BB A TE HehATE) B 8 ScottGuthrie & -7: “ALAEE 53 K T4 ehak o455 %)
B ERMN A F XAtz B X, "B H/ T, RNEATIFROAE
B S TALLELR, A EEGE BALTAEAAR, LIRSS, B R EEMF X
VAT, WAABRAR P APy R)F . TES SRR ERILE EA L, BREAKR
ARG B Aol id T A BRI R FIRRRE AL R 24 E, R A )
1A By KT, )5 48 T AR AR E PR 3R S 3769 Teamcenter & 425, X S48
BT TARIF . — & A b 5B 4 64 H] TN G895 B3 TR BAR A IR, 3k ) AR A
. flde, MRATAFRAZ AR TMEASHLE, HA ORESLEPREZ %
Wit KRR EFA. @it Azure. OpenAl IR%-, % AAZA T oA REATIE E X 4935 4
B, BHREIHBRE, HAE Teamcenter MK %2838 B ekt TRRE|E S
K, ARMLTARRG B, BV 5RO £ T E 60T ], A EA S Wik it A4
AT AR, A3 E 4.
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Source: {4k, HT
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A4%F: BIB T SISHMAT EMEA, Appleintelligence H A h 2 K
441 KR BBHE KM FRATE, BEF SBWSHR#AT FfHik

LA & BRA S H RIR H AL FE A s AR IE S B B, CPU 89 MAEIRFT L2 HENE B
FEREAERR, MR ESFTRIEAE R, mIARRIEL 4 GPU, ATRE S ikt A
(‘accelerated computing) , FFR A4fF & B AT AL TE. M 2R SR e E
RIS T FAR R K.

IDC 4 k342 FHA F A% A E AE T Blackwell 4489 GB200 A4
& R
Source: IDC, HTI Source: Nvidia, HTI

FE FARIA GTC 2024 L, CEO #A=h4% i3t Ahik 69 GPU A 71| /= db T A4t Fak E mik
100 4%, HhZBALEMmY 3 4%, RAALIELY B50%, X AEIHAL T LB, A
AR T BiBE A, RAET —FTH S L RAHIZ. GPU #5413 ke A% S8k
PR AL 3R 5 R AR A — T R

34534 GIC 2024

zu@ﬁrm?&%t
i L ICAT i

ACCELERATE EVERL
»

CUDARAT (A FMaitBiEN),

Source: Nvidia, HTI

e GPU 83 F ) BARAGAEHImdE T, A% t4kdB s (IDC) R F5 T A E HA
WAEFAL] (AIFEIS ), #A%kdE (Data) & #7748 (Intelligence) , GPU
89 h NI K M@ SAE P Sa)2EE, BABT SHEBNLEA, RAEKRASIA 60136914
BB 4RI, o —/MIME 10 10 2T R9EAR T s, BRI T YME 510 ETH) GPU &, T Bt
R 5T A—MMETFACETIATRF L. SR, sTEREIE T SHETRE
ZRAAELAE T, NZINE T %4, RERETOE, a5 7R EZHT
AR,
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GPU & #fi$2#

(RTEHNE | BT, BEGEEEH 60 &

Source: Nvidia, HTI

4.4.2 * 4k

Al BF R E 3 —R A6 LI 4. B AAE RX A A KR, FH—RA Lk
I A KRR etk AT 6, ERENTR. BERFAFZRE, £ A
T &R KRB R KA R £ s KAl KL ) 6 RIL. iZ A AR ahiZ 56 fheLie 2k 45
BRE . KRR SRR, BRI HAR . ARKA MAEE, AEFRERT, TRE
AR B H 25, AT R P D AR KRAER T @ls 69 A R FIRE, AR PR
) 5 KAZA F & Bt 1A) 69534 K IR 4.

# —RAIEAEAEZHFSH . MaaS BA % T BEH R

Source: A T4 #8AT 11:2023 F—ARA LA Atk aiX s KB ) , HT
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F & R HPB38 K, GPURAR R es2 . A OpenAl h ), % —k 17501 4
4 GPT-3 K4E Z-44 J 5 #9% 3640PFlopsday, 12/ 7 1024 3= A100(GPUII % T
34 K. i GPT-4 A4 Fi£ 2| T GPT-349 5004, 1£/M%2-3%7KA100, W41/ A A
AR, 4B, SNAEFENE RALAET IUTERIA. BT D%, PG —F
EZHENER, BRI %N EYAE. Al FHLE K OpenAl #94]%4A 3k CEO 432
HFEAENT AR FELS T HAT FEAH KA, vAELFHNE) 68— F TRt
%, FHEHFEARLRIFES. BIAALTILEARETHAH GG, 2T 43,
T KR ENRMG RS, TNEZRIE MR Z AR LIFGPU A 4E,

H100 A8 Hb_E—4X A100 M £ B F 324+

B A100 H100 H100 « NVLInk Network

10w

-

Speedup over A100

Source: Nvidia, HTI

GTC2024, 3&4%iX KA & T Blackwell R #4449 GB200 A2 &% ki, M AR A FEMAL.
1Blackwell «J» 7% | A 1040124 da4R%, KA TSMN4AP #4142, #/~ Blackwell )~ 7% F 28 5%,
—/~B100. 4~ B100 GPU F=—/~ Grace CPU 28 a%, T —/> GB200 A2 &% K . 2Blackwell
A 20PFLOPS 44 Al B 71, 192 GBHBM3e, 8TB/s A-fi## 5, % Hopper /& FP4 #Li& A
H RHABE, R B %—A1.8 T 10554 GPTAEAR!, F 28000 7K Hopper GPU,
M A2 15 kR ), 4%k 90 K., {240 4% A Blackwell GPU, RE -2 2000 7K,
B #3090 R R BN AR GRS,

& GPU 3B P IR a9 RH, MU H3) GPU X R, FIEE§RAMRS B L CPU.
DPU. HBM #% =& K. DPU & 4 3B #rAnse A4 B2PT T, bR T W%, Ak

o g2 449 42 ARM CPU 4%, vAURE2 Hypervisor &9 TAEf &, 7 HBM 2 —#37 i

B, G NG RF RN DRAM, ZFE AL FHPCBM L, 5GPULH 7,

;BM KA AR ELE AL GPU ERAER —HHA £, RAEE 569 NG TF A EIKE
£,
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M CPU/GPUY" B#78DPUE A

Source: FHEAT Ak NVIDIA % 2887 50 5 A8 X047 2788, HTI
HBM /4 43¢ & B 5 GPUBHE 2.5D# £

Source: FHEAT Ik NVIDIA % 2887 50 5 A8 X7 2788, HTI

4ABVEE R REAMBANGBEEZXE A V% GPU X 34

M A ATA A ABAR RO R, ARMBANGHE EX I PUK LH,
B FIBAPITE SHAES (ol RBT R, BRRIFALIMRE) , HEEE
3K F AR AR AR R 5 B D . ST MR R K SR R A T A 8
HokiBAR, abitEARIRE T EHNER, KA GPUM LB MR, 2
P& ENPIE T N P S PR L L E

GPU: Jl Fhmig KAL) SE MR HATS, Wik B 53 b 647 2 N&)| hedb iy, HAL
Pole FRAET A FHATHHE A st A, BEAEREHE ST S5 H 0
B . FAR AR AT B 2 T Blackwell 224449 GB200 A L% F , AL E Sfe 4L K,
4o R Z|%—/> 1.8 T 1L AL 49 GPTAEA, % £ 8000 7K Hopper GPU, k4% 15 Jk R,
ey A, &% E 90 K., {240 R4 A Blackwell GPU, RE %2000 7K, FIAH# 90 &
REBHHARE S S,
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Bk A F g Bk, KAER ZRAPF DRAM E R&#F. 4R4E TrendForce & #
BINEANT, A RSB TEHHAEEE Rk, BA@H RS %49 DRAV H-is
Au3%%) % 500-600GB, M Al MR35 £ H4A% N % K 64~128GB, -FHERETE
1.2~1.7TB X8, A4 F—RIRESE M S, Al JREE S 3/ GPGPU #91£ F, B ik
A100 80GB At.E&4 5%, 8 it £, HBM /il &%4 4 320~640GB. 4 1%/ HBM3 44 Anik %
K M 458, 2024 7 35F K45 K464 HBM3, @ 2024 “F34% A 442 4% HBM2e, b
F AL 60%, H%RTHEZHFHHELN, KHHHBMEBKREERK. ARAE
Al AR R gk B e AS ST, ERIRE S ) Bk B R £, SER B 0IR 535 DRAM.
SSD vA & HBM #9°F K K.

#BARSGBEERABRSEFHEHETES 2022-2024E HBM 4543

Source: HTI Source: HTI

Bk A F g B3, KBRS R AT DRAM & Ré%F. R4 Trendrorce 4 7%
BINREANT, A RSBTE R AERE RmK, BT M RS %49 DRAM Eis
AeE&% 4 500-600GB, ™ Al IR 435 F 44840 E N % 5k 64~128GB, P32 TiL
1.2~1.7TB X4, MR FT—HREEEM S, Al REHE S 3%h GPGPU #9128, B skid
A100 80GB Ae.B&4 &, 8 7kt A, HBM /A 549 5 320~640GB. [iA4%A HBM3 9 hnik 25
K 43k %, 2024 7 39F K% Ki@444E HBM3, M 2024 “F44 A 4242 4% HBM2e, Ik
FHAEL60%, H%&THEZHGFHELN, WFHHBMEBKEERK. KRRA
Al BE R Bkt 5 2o e A ST, RN E S o) ik B &, FHR i 30IR 42 DRAM.
SSD VA B HBM #48 £ k.

KB FLAE: SHILELE, THEASH TR, LEMHLTERE kst d
#, EMeIES R, WSk A, T TIHRLEGRER, REES T
&, HARFPOIET BNEETHHRAETHASETHN=TEE L, LFEK
K BT b &4 &) 2B AN 69 AEA AR (FeE STARMSF ) Fu 2C MK Tt B R B

(42 AR, MAFTIAE) 1, AFREXGLIETE, AL BTE R EE
H B BRI H L PCB ARLEMMESE. P, RBMRALILRE, £ T3%A
. B EE G TOSAVAMN B A 69K AT4F). ROSAGVA IR 25 4 69 4 0ksn
). BASFAR, P TOSA & 2|7 B+ LAy 48%R0SA & 2| T E4F & A
4 32%.

REH: THHHFFTE AAM, AL HZTETH., BRIE Ofweek KidANIE 5]
LightCounting s ##& 2022 44 HEAEk TOP10 4 3%, B b4k 7 2010 LA &,
R WAz BATRNE (WD, & 5RAAEA ) ANEB. 2022 540K T,
Je4) AH45 Coherent %) TOP10 # %, Cisco (Acacia) #HEL # =, 44 (D) H4
Fv, RAHRHLF L, BERTHLE S, HHEHLEL, LT LRELS
AN, Intel BEL F AU, RRERBHELF .
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¥ P FRIEA] 2021 fFF4RA%5| Lightcounting Fml, StAZ3kad TR R K 5 450
CAGR14%#R# ¥4 %, Lightcounting F1+t+ 2026 4 #4214 %) 176 12 £7T. % 5 F 3B+
S H IR 56 MAIRAT By, P E RALET G it — iR,

BT BRBARIR, 8006 F it AR R AN R ER. LightCounting 5% 47 # 2
T, ARMAEN. LFFEFEHBRATHLE, ABREATRPRFFLEEK, LK
W AL A B AR AL PR AR 3 KR Bk ARFH AR

A A8 RIUAEMIE o S T % AR 2016-2026 A K W StAEHAY £ 0L A TR

Source: Medium, HTI Source: 36Kr, HTI

MekdE: FARRESHAERSRETR, TRATAEN. L4 T, N4
AT 5 O AR AR Y| 5 AR K, T LKA, KA )9 4hxd GPU 4R AEAS
MARET E 50 ER, BHAEFEAREMG - T — A7 6 T F b kIR
Ft A ek se e A E, IR T EAG AL A 69375, 3 A 18 B %) 21 B ¢y 3EAH
X GTC K&k, HA-Wd FAVAE N EM MG T ASRL, R T AT E#R
8 e SR, o BLL AR I MR

AAARIETE KiRE A%, Appleintelligence 4 sh&se & R

Al M F R RT3EE—IR, ARKSARE—AE, NAEXSEZH5HXE, &
H AR R LR AL, DIE A TR R, AR RART. BaTF Tt
AR5 %75 Deloitte 5047, Al G R (451 %0 235 )4) T ALK A 2018 SF-44 29 60 12
£ L3 KF) 2025 44 900 12 £ T, XA 694 Ak R 51k 45%, ) 2024 4, @
% A SR HERERBEE I5LH, FBEKRED 2% 25 ToRF FRERERE
(K4 %),

BATHY A% N % h 2B RILAEN £ T ikE, b am b TR
% AN SR T3%, R, 4% N SR EARA S W MR £ T L&A 546,
e KA. ADASY A B 5. HAREE. THFREMESE, UAF LT kips
8 Al BLR (AR, FEIRT . T ARAL. ILBAF AGY F),

AIPC: Copilot #43it, WA RILERZ. ARK ABERGBRE B K, Fhi&
+ 69 Al ka8 AFE R 3 PC #9F K. A% Canalys Bl SR AH6g a0 5L, BATAA A
PC & & L&+ A% R ASRVARB MG Al EAT R, dofd NPURLIER, MmiEid
H A4 A AR R sREAT Al A, T LT, ARYE Canalys 4638, 2024 4F 6744
PC ¥, AIPC & b4t 20%; 2 2027 4F, 134 T#ALshat fne 37 A MikEE, APC
& b Wik 60% VA k.,

MG AlPC #4084, k3] AR A B, 2023 &, FddR B 55 7|34 T £ &%
NPU # 7Ty 4L B R B2 % Ultra =32 2, XBite, FJE, BRAR. | AR, 2%, = 2. 4em.
RALSETEL L& AIPC &b, sbobh, #aA 238 i3373% Copilot 42 VA IR AL 453 RTE,
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AIPC 2B ZE $& Canalys 2022-2027 4 Al PC # 5Tt

FALRIR:  Candys, HT FAtRR: Candys, HTI

AHARIRAE: BN, & RIRET SR RMIL. KNP, 43 ARIRETEIL T
7 %, Micro OLED+Birdbath 49 7 % £ & Fe. %42 R 35, ¥ Micro LED+R&k F845 %
B i AARERBG T, EF, SR T, vA Micro LEDHRIE F AR &4 AR IR
8, HERA A KAER G E B,

B A7, #4F MetaRay-ban % AZA A Sh RmliXF , BRETTT vAE #h4 2AT A B R ATAS 5
RAEH I, BA MYVU AT Ayme A KAEAIAL 464 o Rosins S0k 52 3) 4%
X, BSEFFFRS TG, REE. FEHEF (FEVGE) . FATSIFY

AlFA: (E=F2F b4, =284 N T, A DT de i, AR4E shEAL,
2024 41 A, = 2 HEHK A FH Galaxy S24, 28 R {2k E4E =R A% 100 7 3R, K
# L A I EK. Galaxy S24 Al Tt E B m R edmE. Bk, #E3 KHdE, s
FAR PFidiE (158) . BEFAMRBIKXSZEAS%.

HEEA, Glaxy A AFEeA LA B OET E. WPS, £B%. £+, 54
R R ZIRSE. £ BIRAEGG 2 f AL KRR MiracleVision 5= ZA8#H6-4F. WPS
RALR P I AEAE IR S BAVIAA, R B aTss - RABHAE XA T 4E, 1225 vA
i8 i OTA 7 R FI Mk FE . HARMm S, Al ndF AU o9 %) e afF X ix.

ARG R BAERYRAMHEE T, Apple Intelligence EIRFHLFEEHHER, £
WWDC 2024 23R F L A KAk, FREAT H—KIEMA %, €45i0S18. iPadOS 18
%, VARIEF T iPhone. iPad A= Mac 49/~ A% ft & %—Apple Intelligence, EXFFBFE
B A BFAR. K FERIEF OpenAl, £ A hie: g b aikGssfosit, 1213
FF LSRRG TIF R, R P RIARSE E3ATTH S, 1) S 53 T2F
Wik, e TREFES, QIELFAE, gAML iE, L&A, 125
FR PO FARE, WiRER PSRBT NB R, g 2EREF. 2) TH#HTL
FaME. XFELE. BBRARFIAS. 3) AFFILE LR FE GAotf k. 138
%, B A P IATATARHE. 4) ZFA Apple Pencil 55 £ XH B FhAE mAEE
5, BHMEARIRIEG B 0GR A AR LA TAF B, ERKRZH A AR, A
PC. AlPhone. AlloT 4 Al %5 fesksnhty 2R, T HE R kIr— gk,

Apple Intelligence & =

Source: Apple, HTI
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Apple Pencil +5

Source: Apple, HTI

# — R Siri

Source: Apple, HTI
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4.5 fb IR B AR AR AR

Al R G ERE ZXEHRIELEATE D, HRIEG AR, 2023-2030 FHE+
8, A ERAGEHE AR BIGFAE] 15%, 2] 2030 FHHEEKAEA L, HEF SR
B AHERE, BNERXETLHRBHRER. AHAGT LS, MEAFAL
B AT B bty B R SBATFON, TR AIRR AE REFEEK, HAE AN, ARRAdE
U i W, A FH R AE2023-2030 SF A A K FHEIA 15%., H P, IEA Fiit 2022 £ 2030
FEERHERFIGRKFMNT R %A AL EFE 2.4%, 2.4%4935 K F £990 /N4 &
W AP dE), 32030 SFAAE P B A FER EEE S A EERAGLBEIE AT
3% &£ A& ¥ £ 8%, RN A XIFEBHKIET OB AF KGR, PMTRELERITEE
3G £ 4TGW 4382 R Bt ), H P49 60%1EH KRR, 40% 1% 8T A4 48R .

4 R BAR F o FEF (2019-2026)

Source: IEA, HTI

A= b gy 44 5h F B HdR S AR B R A, T Al LIS SR
12 2023 4 10 A BRAE Aty (B A miksb s i LR ATFhHR]) Fit, %) 2025 4F
3 E o9 B HARIEAR 14 300EFlops, A7 AeSE /749 & pbikF) 35%, AdE T el 2
¥ £ 350010 F M., (REFEAGKS (2023) ) #—FHnl, 2| 20304, KEH#
¥ F 8 a9 AR 2] 5900 12 F FUAT .

A3 REEP A FREL AT R LR (2022v52026)

Source: IEA, HTI

W W A4 4R Foud hFReE K, 20232030 FARE RE KRR LR
25%, TZdHP. £ KREF. REFLAABERBAWMRRNEARERZE 20 #4 60.
70 S RIBIL TR, T0%H Hr &AL M &it 25 4, A T A! 50-80 4 498 £ed B3R,
HaAEREDT, LRERBEEBE, RIE EA £38, AREBIFHET,
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2023-2030 ¥ ¥, MI% KA 2L F) 4500 12 27, %% 20162022 4719132 &5 25%, Hik
Bk, AREREK T2 HTE. £8. BONEF, 2022 F£E 4 R FTHAEH 664
L E, HEeEART 4800127, BAKT + E 49 5000 12T, IEATRR, 2023 FF= 2024
o, P AL RHUAE A 726 10 EUAn 793 1LE 7T, 20242030 4F £ F @447 446381k A
9.3%, 2022 RN RMAZFIA 540 10 £ 7T, 2024-2030 4 £ Ed MK A5k A
7.5%, PRERigk,

A REE BRELR (2022 4) A RBFBTRE

Source: BNEF, HTI Source: IEA, HTI

K F BREREREERKE B, KRATHRTEREZEDY. SUER FEKED AR
&P, M2021 5F3| 2050 Fa3R bW K EEm—15 %, AF| 16610 2. Bw
K IBADNE b K& B K EH 90%A b, R IKZIF4RT, 2021 “F3) 2050 - FE K I
3 Ao 50%, MR EAFTIE T HyAe KL ZFR a0 P K IE A 150%0A . PRtk
SN, 2021 4wk WS KE 69 = 52 35 18 2050 42 BTk AR

AREAREET, REIZEATNTRLESEKE (FFAE)

Source: IEA, HTI

ERBEEET, HEPSHRETTHARR. MEANTLYTELE, HAHKE
RE ¥, SEIEDIIE TSP RALER S, A IRRARAE ), ARYERC
RATEITE) CGRERAEIEA) , A 2024 FA2, 3B P oOiE T LMiF kS L 4R
AE R Fo A L, FTEBARFZFTAT AR T Fs ek, FEUNEZR, PTga
34 AR P S B 2032 SRS IMASME R T FRA AR, SR ELA 2023 SFAL, T ArA e
R ELE] 5%, EE (2020 FALREY B RBUSHRIIE T S8 §8R Fak KR AL
RS, B fedeirfeimfE &K, VAESIRERURI. Bool, ZIBET SHgReiE A K
Fhork, EFEIAFRE A ZPEAE, F)F T H AR A A it 4.
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Bk RRHMHALREL B ERF L EMLEF A (2019-2026)

Source: IEA, HTI

AR AREFE R BERGE, it 2024 SEuks 540 % AR, ARIE IEA H3E,
2023 5, IR K[AEHARARIRIZA L) 4800 12270, RILHTH Hik BH KL
Fo, ERIRHSHA L, 2022 4, I KR ARON BRIk £ 55 AR IR B K4
55%A= 33%, H¥F, ¥ EAEELSE SRR ALY 50%. HRAE EA T, 3|
2024 =, FAREKR BRI FBAR T 5000 12 E . B b TFRARAERMNAE T I,
2024 F 4938 KT AR R AREE, (2R R MABR A kd AER 1R A%,

AR AL R R EF KA (2021-2024E)

Source: IEA, HTI

B ot T &) FE R BRI G ER T3 BAFE AR RN B, R 6 E K. 408
b iE BE B R WAL R, BT RAEAT AL H R RIS R L, B R
IR0 ARG IR, R T BULE® 69K B A X AN, EA T A%
WL B 6 R R B R (UPS ) A v ikt 5 = 06g %K. AR4E Databridge w &, 4
LA P8 UPS T TR A 9.57%¢89 638K E K, M 2022 49 317210 E T
3| 2029 £ 2| 601510 £C. mkFENHME FAAEF ST RKREIGERE BIFES, T
S NI NVIRA PR (S sk 3 & RBATH R T Aol iRk L HR
bl BREFHHBAREENLE TR, SRHENT KA RNTHFRER, L5
R, RRFTHAGBRBROITL. L HN, FHTHLRRMBEEH ER LAY
Z —, EEHEGELER B AR, B ATUPSHE & 69k 4R UPS X B TVE, mRA
F I o SEARG) BI04,
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38 F & UPS T 3 AR 2028 4§32 244 62 12 £4 (2023-2028E)

Source: Data bridge, HTI

WRRA ABREN TFHREFCHRPTHEHEKEZXEZ. PUE ( Power Usage
Effectiveness ) 2 #48 & &i8364% ) 6945 R B BIR VAR £ 5| 3048 b ou it k&0 he 2
#4948, 4B Uptime Institute 2023 5 43R 435 F Wi E, A 3KFHFLPUE A 158, F
% b A 2018 F Ak, AHFHPUE—ALERALS5E 16021, £&dh T—2i%A
FEEYT K, wib ERRMEME] IR, WP A TENFREREAAEF
T34 PUE 5T 170. %4h, Sk AFEE 0BT SHEE G, it Efon 6937 &
389 PUE L RKT 1.40. HATHRIAAT. R A K PUE 3640 “B RAF" A %, B
18 BAKEY E MR R IHIE T ik, RT BRI, EAF S S4bEeT A
BEHFEPSEIETHEGASHN R TR OIS T AT A EHEL . RRE S
Al HERIKASZE (DIC) « AENKFABIRAVE . 440 2 LIRS . BT St
FAAIRER (A) AT ARARAKE, KA HHE TS ORERIREF ) FoATANE
W % S ARAA R B b, FRMA B8, AR BAK L AT HIE &% 38 4% PUE.
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4.6 % R BBk

£ B L3at a3 A 18 8, it £ R4 @£ FSDVI2.3m A3 A 30 8, FD
V12.3.3 A%, FSD & /Z4#% 18 Beta, /& %47 Supervised(Z Y5 &), EX &6 24|
K, F@eLEEDV 200 ZAsbiind ML T4 — MNA . FSDVI23 EF %k £\
MOl T KAZQ)FT, JSH B8 A2 AN R G T 2 TRARGA AR T F 30 S AR LN Fa L
B ARG Tk, RANIFERIZR S ALB M £ 69 AL 3N, IRF T V123 B
TR PR K % 50 Ze 350U T SRk 4 Z AR ARAK 3] Hubd ik FHAT, FFALE 90% A
AT Bk P IR F09 L2IR e BV AN

4.6.1FSD 3% 3|35 & B 5% FDV12.3 53T4K.Beta A 4T RE 2

23 B F AR R AR SN LR T THRER R BAEIEAT. 1545
W BRIERAT . RATHEFE A E . vABGE P58 [ 5 3 ARG R IRA )8, #4
% B % 90%91E A mIRM R EATEEGr 4 A 2 BRKT EB — b E48E
x);

AR ABAL: S E NERAFE V123 B TTIR ST AR, R $598 4 04 BRAY SR/ F
#e, WOBAEBATAAT AT . TR PR, £ASEFTEERAE WA ZIRE R
Bt & K T 48 SEINARIE T &,

VA B #93h BAF AR EE: AR T AE B4 B 490/ FAUE S R A E S
BFMAGT], TAETF AN LS. ERIT, RTRELISTE 9, LE0E—K
FHE T3 (R XKR)F RE) B RAL RO FAL, AP G-I AR 18 0975 2
B AT A R I EERNAEN D] S ANE T EEIFT TR, ERRIUANH
R o BAVARB A B BT L4 6985 85 668 BB A F Thhe;

# B FSDVI2.33% R EHE vs EZM BT FSDVI2.3.3&KF MW &t A/ 5L

R P &)

Source: TeslaFi, HTI 3¢ Source: TeslaFi, HTI M-

B AR PR EAR R B KNI B 745 V12 MAE R 4n-)2 35 AT R A AT A 8 358
B, ATRAERES #, B EREERRIRS, MVI12.2 3|3 VI23 A T 10
X, V12.33| V1231428 —F, T V12323|V1233 & 241 5 K, CABARLITE I
B ARG LE T B — R BHINE . RAVIAA ) 2R R4 FSD 4K 695757,

W [ A& FSD 3T I & g bkik3g K, 4 B 5 4TI hnik ik K09 KA B0 . 4
F23t X EAF10 A 23] 100eplops 49 %5 7), ExitEr @bt —F ik 5L Em
J 2 18 44 £ BE,
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Robotaxi & A ¥k, 45AT35407%E 4 ChatGPT BT 23 $ %24 | 5 B 454355 A8 A 8
B 4% 3 31 Robotaxi, 45 ¥ RATOH A% A (Model 2/Q)44 24 =X, 4 AL
X B NTTEE AT & FIaTiE A T4 7 Model 2/Q % Robotaxi, & A171H) Bias 745 Bt
% % Robotaxi #7548 A2 fEEAT T £ A 2], A Model 2/Q 492 /= R 5 3B &
o R SR 3560 W5 RAnd B e st % Aok, B AT EE Ao &K 49 FSD F B 45451
4 US$12,000 #= CAD16,000, M £ FSD T 14 % US$199/A , /& [4/% % US$99/ A .
Robotaxi 4f i E4F M 4T — AN B -1 6, AZ A BB AEIN, THRA 4 &
Fh R E FDIE FE, AN ik i mZ Fmin. RATTRM FSD 3k 44 Ak 555 75
BAVRTIK 70004 B, F T80 4 AR F LR E QML R LT 154048 B ey £
4. FAVAANE) 4Q24 #2444 FAn b Robotaxi 49 28845 7, FH3E3h FSD #t A &35
R Fo o B AN 09I AT 1, AU AT 354 25 64 ChatGPT i %) 31k .

J& 4 MR ARB Robotaxi ARAF R A B FSD 7 kiSg 35,5, EHRMPUNBREIE K.
3B 4 i d5 4K AR 18 92 W 35 TeslaFi.com 4231, FSDV12.3.3(Supervised) £ B #74 &5 FSDit
KEmP GRS, BRELERA4 A 8 B, ELATEE P AT 19868
AR AT EEAY, A 572425 T VI233 A, £ 30% EMEHE) TRITR. @™
NEIKF P A, BT FD 4 A B3 Attt S A BRI MRS, Hilidzdb £
1 & FSD #5 2K F A 2019 4 50%K-F—3& T E B 7] 10%4 & KF. &KA1IAA, FSD
V12 i A B2 RN FAE AN 3% Koz Akie ), MLA k%R mik, 8 A Robotaxi 3 T4 &
B E ) PAT R RARE AL 5, AL AL FD FE B RE THME L ZFTHHA
F IR, A8 RERAIR SR A 5 A K

Bk £ FSD £ BB
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0%

2016 2017 2018 2019 2020 2021 2022 2023
Source: Troy Teslike, HTI ¢

462 % BEFERER: HREX VS %
7

B R FKA ORI X T RAEXR, (2 £ 53| st XA L B, RERF S
I gy BB E G R B AR KA. Rfn, F R BARMEAT B O EHE
W, EFE/IANRAXRFEX EANLE SN, FHEIRI% 358 X ey M ae
Fr v ] ?E’fi

HaRBEK ERSAEAM T, SRR, B, FWifb T AAME T, 35
FRAES. RS AT EREIE, BBk oM R, FINTE S % £ 4547
B, A BASMATIR A g, RILEAR e RAE, Xk FRARREE, AFIT
BV E BT S, Jm B B Bk E) Mobileye, EZ3R4E EyeQ 2708 R, RAAEA
K97k, +ITV0 TR ESIG KBS, 70K TS H 4 H B A, £
R, AR EF AL R,
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R X R M

Source: Extrahop, HTI

A A X vs 353 5%

Source: Semanticscholar, HTI

A RHRB) % AR IEEF ) ENRFIBRARKALBAMER BN (ERFA. FHBR
SKEHAE) B BB IR Al (dor @ SHRAE. iRak ) 094 8 SIRAR, SHERIL
REBRALATAHFL Y 7 X, (ABAnE|BAT) . 238558 — KX T HEAE R
B, BARTEME, BYANN A EFIITHA, £ $2RBARSHE] 5% )
fRR T, XA LA T B ARG ik, AR SEEEGF IR, mEE
BB 2| DTN, AT o AR B 694, ARRIT I AR R IL.
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3% 2% EHE

LiDhR

ESTEERING
RADAR —_— @
END TO END NETWORK
—-— = THROTTLE
P s e Il i
EB

- . X
CAR PARAMETE H.'/

Source: Thinkautonomous, HTI

4.6.3 % BAT L R AR RIKE TR

IS AAERERREBEFRRL, M HRBRAFEY. HATH—FTRIAE
KR, AR P RIER, FTHREA WEFIAFE SH, TH QLRI
o pb Tl R AR A G ALAR IBAE R 1000127, T R AT I ARIA K T | AR ALIR A
Eehk R, 045 e B4 30. =¥ HusAmILEM. R, Bk, 25
Moo fe iRk @)k B sh AR X, BPRARARAMNREZ—, AT EH. 254
Y. B FHULR T 5.

Tier 05 X ABAET®: BEFITR. FEARELRESE. BEFITAEHEEL
AL B RR AN, FEX TREAFRELL i, A RLAE,
YT 2 A ATARE X GG VR AR IR, RA. TiEfd, BAENESAH. ¥
. FUEELRITFRRFEGEON, BRI GA G LA E SR,
BHEAMMOL OF 23 5 10 AEX L, @A NE s My IRE, TN E
A K IR R R AT fedl, AR SRR T E.

Tier 1 # LA H: NVIDIA & #:¥%, Mobileye Sist2h, BEHEEELH, Hih
KO GhGh, AHEDRERFECRBER T L, F4OT G wkEl 3 BRI R
%. AIAFTAET, RRIABXEPNFAZ] 10000 12 £ 7T, HPAE LS5 LE]
30%, AELSHRZRIALSZ— RN, EARCERE, [ A%
KRN, ZRESWR AL R DRIVEThor % 4 FFA AV BRER . B3R
2 3] Mobileye 11| % 2 & 4R A% #080 E— RAL 8RR R %, B BBV ERGH THMT &
At 0%, WA QA ERHARNEK, ABFP AR Bk & L HIEYVL
£ K, Mobileye #9“Z &" 27 O TEHLFELN AMERFENEZR, Hofd
Uik FT LR (e AhiA, B AN B TFEFRLZZRF) . ME SRR
FERBEETE (b FL. BERF) B2 AT A RRAEE ZIR, 4T
REBEFEEMRE S, AFFLASH, EETURMRAALH IP, X
HE-F46, RAARADS.
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% B AT LAY

Source: A k4, HT

4.6.4 % G440 T F A ARK TR

B A £ @sE = FRAAREFNBR, HEREFTLK, BETAFE. BNELNZ
SR RACRELE, VAT YRGEE RS ES, SRESH T HIFEL 64
=, MAARAAEQAL., REMIR, 2023 FE AW+ ELaFREKT BEARAFE—
K. 2024 FAn, AFHAn. poipid, MG ARG RSN ES). SATESHE, £
A F A GG E AR, 2023 E& E il 04 E 5K 5221 FHE, AiT B AR
HERE—KAE R 0T, i, KR, EREFDYBRA HiEINT Y, H4E 2023
FF AR, b I A A B MEEAL L AT B0 T%, MM & L) A 14%.

K. HIid 2023 £HSMER

35%

K pRIHE Pl IR il
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miA R B e m 4N S b b

Source: Wind, HTI

B A TGt AAHEH, SEZREEZNES. LT RLOTRT, £
W R — NI AH ) ERAGE, 4FR A S R E T HERIE ERE", BAFIK
ST EEHMA, G TR AERNAER KA Kb, CAHAIRSFELEE T 5% 4
7], derbIbid g U8 & AL AT EIR, EH 109.8 7 4, Bk E9 FAEH 80
7 7, P MEGA 69 & M%) 60 L, AR M 49 ey 50 5. FET, HRiE
FE B R RMIAERF TS E A (FREMNIAERARRLRE 200 fit, 2|
2025 4F [ 2-13 A7 A M BA F4E 2% b S A E AT 50%, A4 R w14 B E 4
R kR, B 2030 F, 123 RFEAmAEE L bFHAR AL T0%, 14 RESHIEIE Sik
PR AR IR T EIL L. HRERBALZE NELRROBSESENZ—, £F
8 75 BE AR A B T RITA £, e F R AT 15 A4 R HLgiR 342% %
156823 47 ,
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2023 & AR A £ 3 SME R4 5 R AR

Source: A& Z oA, HII

S HiEs: LA, AW TLRAAMGBEA. TH) AFEER G2
#, o ESFE @G BT, £ AEERFE, ST TOLESZHAZRIRSE, T
FE2HVAAHERS. EEERPBARTRA. AL S HENESFTEANL, N
bk ORI LA L TE T, BAKSHESFREE AL AFNE T,
¥ % 4 KT I N B 0 RERDFR oL b NI R R EINF Bk 5 E, £
AEREREF, FATRAFADEER 2EFRIFE . BANTERENLHH, SFH
o E AR ARSI R FTE (4obb il ) | 2R RFHF DA A AL, £A L
A AR F AR TR T (dodeh) .
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4.7 ATMBA

ATBIMBA, RAIFIMBA, £ ANFLELBHTL, § ChatCPTHEEH#, 4

XA F 2] BRI A K G4 n kR B AR ARG ), mRck A B R R
oz ST BIENFTA N 569535, FF4e 53] MIBEN., S A F AT e

RGN, A LA R HRAT A LS, B IIAT IS ASF B AT X

Z@i%iﬁﬁﬁw&ﬁmﬁ Tt 4% LR A9 BIE P24 A L R AFA
AT,

A TR B ETAREE T

Source: Intel, HTI

ﬁm RASFEIA LA GG B 5, HURATT VA TS B Ak BEH4T 4 = )31 Audt A5 2. B AT
TL 6 A A AeER Shag LS AR A &35

é] EBFHMBA (Autonomous MobileRobots, AMR)
%%Amnﬁﬁ%%¢%%,NM“WM&M£A“%%ﬁ:
it 3D AHA P T A AR R B R &

%%&%%ﬁM
AR A A1 69 BRI o S ARME S ATHE BT
o RIATHARARMBLER

ARIEAT WO RE), AVR TARAMESASToh ESARK . Blde, VW AMBAR WAL
B g —A~ R A BH 2] 5 — kBT, AVR T AR gt T )T B A9 948 F A TARA R
0 S AR kB S dE, BT AR RRAL S0 RAEREAR,
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b X HHMBEA (AMR)

Source: Intel, HTI

AR (Articulated Robots, 2 Robotic Arms)

AN TR EAE 2 XAUBARLYS b, & 45 Wﬁuﬂik AT G AR AL R 25
(4o 2D/3D AAHL) EBEE, AaE. EEGER, A0, /\4&%44:

ik, WA E ZRATHFRIATE TS, Hlho AF 2 o7 @ 0945 A4 B 46T E—

KR WMk, PBAREER S VKT PR FE LR 9K, RiExA—ZenE (8
Bmm AL E ) AR E, LR FAREY AT w1 IR,

R

Source: Intel, HTI

LA, vAintel &9 Al ik 7% 5], KA T Intel 4 RealSense & 55 FIFK EARH A=
OpenVINO T E-&Le9butE, =T VA Bl BIRSE T a9k, FHe XA 75| SATHE 49
B, XN MBHBARB AT E AR, FA8T. b, Tt eiE
¥ K THBEAT AR RS TEE .
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W HEHEA (Collaborative Robot, Cobot)

Cobots &7t At &5 AR A defifn o1F. K S BI KRR M BEAEYATIES
B % B P AR B ) TAE RS HATIES, 12 Cobot TT A5 TALF 2, Hahe
MERESES. CNEFATAEFIAERE P RTZ. LR ETEs. —
AT LT Cobot FBALRIIN RS I FMTITRIALSE, £ A 69IRAE
Cobot T AfEEA TASEN N A LT, BT ARG TiEFFH T, HukiA
JL BRL, HATARR 6 T 534k,

WA MEA (Cobot)

Source: NVIDIA, Computex 2024, HTI

J£ 2024 4 6 A 2 B # Computex X2 _E, NVIDIA & A& HHBATF L ATF H o b T id
%, f (BYD Electronics ) . #17-F (Siemens) . Teradyne Robotics #= Alphabet 7% T/
3] Intrinsic F +JUREAHABAATLARF 4 KA NVIDIAIsaac LBEAF-&, AFT—
RATZH G A ENEAMBEANF LA >, B TP IR IS4, A ARE T
AR R BB KA AR R A B AR 7, Ml L) ARt d S Ha, 2%
A FARH YIRS,

4.7.1% 3 N E5FEAEEY A XK AHMBAE R

LM EA S FE A R — TR BAIBANG TR, ATHE AL A LR 05
A A TAARIG o ANRA S 0948 5k, E-2e P B ER S 5 3h A 43 ER 6 8 Z FIR3E
T, BERPIPRBRT BRSIEALE, RIS T T IMBAGLER, 5K
AXEREREFRLA TR L. B3 T B R 7R RER 3h /) BF R 694 BRI AE
WA ST AT IS ALYE R, &y D ERKRTFRGRIF R 94 4. ATGAEA
YA AN RS, BF FRHEE TR TEZALGTHTRESHEZS.
3 IFR, 2021 FAKRI UMBATIHENEAE 571 7 &, 2025 FTitiL%] 69 7
&, MEBAMLRT,
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£-H 65 % vA AT s (2023 4 ) IFR: 20254 L b HLBAFEMETTA 2] 69 7 &

Source: F&AE A 4], HT Source: IFR, HTI

4.72A B R emtE, BHIAHMBEASERRA

B AT AR KEE, AZR AFRRKGERRZ —, NBEANRIES) THFSEAL
BB K, EALRRMETORA AR Fofdh iR FOK A T 08 1342 PAL 3
TEREZOER. ALFRNGZZMAHT @AHEZIRAN. BER5]. ARIBZLAE
Fot REGS, LR F O TFIBAL ) ZERAEETZNET L, L, B
BiE. Faesd. FRAGRIET RFREM M RA IR GE RN L, B
A I REHLISASTOA I EGFHOE 5.

AR B A= A2 COMPUTEX _La9i8 3t “Al 4977 —= RAEMIE Al Al 55 B IEREHTEZ
#, FEGAEF L. WEAFHIE Al JEFEKGTE, 77 TARAE B LA 474>
. HRRMEAZARL, ANEELRBIIATGINEA, BEFLE, T30 /HET
LEFub, MBIEHE G F L, T B EI G, EAFEHE TAE, )i —
B I BAIE F . CNIZ )9 ZF) IR ALy, H R — 12 /E G 51645 4 2R
5. MEATNEATGT @, HA-MEk T “UEE, ZHE & A Fr 5E ) Fr - JRIERE 5
D Z B IRIET EA KK, LR A7 SAHF, KAATGIEASFF b PG ENTR
T T FEIE T KNI GA AL GG HIR,

AR RERRBREABMBALGER ., 3T 2023 F 2 A ELERAL,
ChatGPT T VAIE B REI MM BAFIE S, AR A, o=t Fiu. BAFLY
RIEHF, FHTEITHRIEZTIRASREM PR A, I, 59K DeepMind & # RFX
HLIEAFKAER, FH 30| 445 4E % Open X-Embodiment. AFALIA#E] 28] Figure
5 OpenAl &4F, 3% 2% 09 KiB 5 AR A A8E) Figure0l b, 12 L4532 Y%
% FVERSVARIZMATA B A5, B8 KRR 54l ie o4, ERIIREA
HHBAL R .

A 1 ChatGPTfor Robotics: & #H/RR FoAEH g8 #

Source: «ChatGPT for Robotics:Design Principles and Model Abilities) {4k, HTI
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FigureOl i it KRR EMIET BPITIES  Hobik WalkerS AT EXERERE

Source: Figure & M, HTI Source: kst AT AT, HT

473 G ABA VS AFTHBA

REMFRAMBANZAR: BAR—F O MLANE, FT TR IFANE
L& - BEAREMARRG AT S, ReBiotth. AR, SHERIFHFEILE
B, R—FrEAZEREEN IMNE". AT LHBAAG, TLEIBEARLE
ZHZKH AANTE%. OREIFMHAR. = K30 PIRIH . HRIL. 2
By SAT ARG BHA%. WREMEAL. BT A%, MBA—RERELZ
% AR EEZ%. 156 2%, ORI 25 5. FRE. FAIRIES) S F=
AR 55

I ABAR SR I MBAREERG

Source: (MLEAHBAR LA HEA L) R4t X5, HT Source: elecfans, HTI

AR ¥ International Federation of Robotics ( IFR), ALEZA—#&L A T LB AF RS
BARAKE. 1) T EHIRARZEE L LAIRD % X FHRTFRS A BENBA, 2)
JREABARIG A TR . IR Ao 2R F A IMNEA, THAEFS.
FEdp. iEH. B RREFIAE, ERRER. BLRS. B KFFAUREA
iz,

T B AR R ENEAB B

Source: IFR, HTI Source: IFR, HTI
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MBAYPESHULE, FRUEZERHRE. NWEAZARTAELBAELE,
Ak, KA KT AL wAEE. e, BALERRN ZRE (R4k
BEFGHE) NABRRATALRG TR, IOEHE. SRR LW EY
3. BAT, MBARGNER EETIEHE N AR, EE2EF TIRSFEHIIE AL
B, ok, dTFAER. B3, HEFH ARG, DR AF IAGRF A AT
ik, REAK. KA Fap b BA RGIITR H 4 &, A, 30F. TR a4k
Aok A B LR 35 TR RIS Shtd 45 ST 4637 ZSAMB ALK, FIAT, AEHL
& H — 50 Fm AR AR TR, TG T A HAEAZ G, A FRBHIEA
B AR T I, A BAET AT . KNVAA, A AN HREALRRE
W, MBEARKRAEFZNLY .

B AL RBITZR

Source: (MLIABAR LR AER L0 gk L5, HT

AT BAL N BFANBA, BHARTALFROZET S, LR LELSIMK. &
F. HRES. BHER ATHH. GAESZFEINFAGILTRIM. AR
e Tk EBMBALR LA Bdn, RF . ATARREES, BPATAEATL
F B LR EANNTARFII., EA S0 A B fe. B KING 5 125 4t
BEZREATHO RN, X AR R AIRILA EASEE )T 54z 448
# 52 PLKT,

ABMBALKLG: Bk, NE—FATUMBAGIE—BRAIL, BRI ER
AEIBA, HABELAE S REX. 1980 4F H AL 4 WIODR HLBEAET H =K
MBEA, HiZz) A4 aFULm A4S 325 Fhd IR sh wALLe R . HiZ shAEX AT 2P
( zero moment point) #EAY, FH4% BRI E RS 697 k. ZETRATEALIR A GG
Besndy KM AR ML AT, TR EE. HA 20490 5K, At FAfatitd
FHARAIIELEAT TT, ABHBARREEIFEEH, IBAREFITE LR
RAEIT AR R T GIRBIR T EMAC T R . BRI 5 R VAR EFNATAAER
JE WIS R I B)A B A BRI 4, HEN 21 #48, MBAEDAIE L, L&
B EIBARIRNABAT A4 ) I BAR B E S ARG AE R xS RIAT B, 1B H) A St it
— W HERA—RMALEIR 5, BT E&IR3h 35, wAARAER S,
F T4 K F R EAABA ST ENBZA

Ca) PEO19%6 5£), (b) PI(2997 ), (o) ASIMOM 2000 £E)
Source: {17 AMLEAIEL HIAY HESF, HI
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A 2021 FHAESTE A B L, HHEA TABMBAERBE WA, 202259 A
(db £040E) ) BAMBEAHIBABRIE A4 A B, 2023 5 5 A AREERE X
& F, B TT TeslaBot ATBABAR B XA L Moy &3R5, 2023 F 12
B, LA T 5§ ZARATAHLE A & Optimus Gen2.

“ERA MBI

Source: 45 M A2 TS ARG, MLEZSHAZART, HT

HFAEEUALDERE, ERMULE—RLHAENE, EXZ—FRAIFRFNE
ANE], BMBANTFEAE T HMBERA QAL T L AR, RIBHIIE 5 M3
INIRFNG, “EERAEE TR EMBAR RINE R, BRI F4H48
Bl ey T2 A B (FSD) wim (% K ), 144 Autopilot 48 X A2 M L&H K, F] AT
WA GEERACEL., BB, AHERAN R LG, ARFIIER LRIAEA
Bt g, @R EARZG G ER, BALA T AT, HFIIEATUAIEAR
FL A B3R ) Al R R 69 R

M Brdasl, AWMBAREERS ., #4o Figure. KM H . bik. k. 1§
Flrt & ae. FRAHEL . KBS NS ot T HAABIREAMNTLRA AL .

A RAFHBZ AT
T AARS £

KRERS S
B SR Atlas 15k  89%kg 2.5 K/A 28 A £ % % R IR 3)
(& TFER, RFAAGEIIK Atlas KA FF
BEARLHK)
4N A - 63kg 2.9 K/A 2AHME &, L3R 3
Optimus Gen2
Figure 1.68 k  60kg 1.2m/#y == &, HLIK 3h
Figure 01
ok 177k 52kg 1k/% 20w A AL 3K 3)
CyberOne
14 Aot 5 8 1.65 %  55kg  1.39 K/ WA a8 E
GR-1
A 127 % 3kgt 2K/ 23434 A BRI
G1/G1 EDU
% [ 1.65k  65kg - O+ L EHE Y LA
XR4
Source: K. K AFARHERE. Figure B, ALEZS, R@FE . FAFHL R EFMEART, ©FHRR. REEE 8] BR
5, HTI

KE  FARE XFE/ARE EEE Y3

4
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A4.7.4 BAFF I E R AR, BFEEHRRAES L

4% NVIDIA. Intel 5 EK4R4E E % 09U A BAEA) , MU AZKIFG) A BHF AR E
% 04 I RAEAUEAF N LR GTF KNS KAER BT R, W &, FE Tesla 47
BB A AT E kB AT B LA 4k 69 REE TR R RGOSR A, B IR
A b gE R R AU AR A A K|,

A MBEAFRLER, REERGFTAHRD (KE) FHHEMLE (M) S—FT.
B G AAFRIMALAE, TR IARHOT R IR — R F 09 RA, A
FIZHHEM L, ERGT @, PATE. B HRE. Bk BRI RARAETE
04 A s TR A

PAT B ARBZ AR A AL VIR ZE, Hilid — Rk a9 3 B k3R
1.

Bt R ARE SHR HRIE Shfeaedbiash. ANPATR S T ARz, T BAT
FALFR, B A, REPATEARST P& (B E) AAESZ). 14
KW F T KT, KBPATERRBPIUTE 03, @O AFMIB IS, T
Wt fHE S A RMIEF). FORLA, RARLAT . FHFR BRI, i b6
A AR POY K12 ).

HHPITBTEE RAEPATBTER

Source: robotics tomarrow, HTI Source: robotics tomarrow, HTI

FEBFEDEHN RN EESZHEL LRSS, TEEXFTHIIRR, A
WAL S WA BE SRR R L AR S, AR ARG ey T I RE. A
RN M ST, L LAERKGER, PRAFFEIMR, AFmitT. fhimio
T. RO, feinmlis, BABFTIHNR, @EAEEE. REETHA. Z
ToUERK . ST, STACHE. HRAE. R LR “AT L Fe
BEHEZBRFRS LLHT, FIENILEEREEBER. MG, FRRESHAL
J5 A4 Bt T LR S RAE L BT A,

WAL AR HIE AT SRR BRE

FAE H4ERM: BB LLRITREE, BFEELH. LEROLHZ A% ETF
BT Ak a3, (AR . K, MaRshE. TAERAR A BASH
H: HFAer T, TR TR AN, B RN AN SR AR, B
RAEMEM L, T RN, HIIIIRGAR | FdAge s, vAS® & R BE AN
BN B, RAERIENRA., EZ. AR, . PR, InITFfud F g 3)
AEAT AR T 2 A . ARIE Technavio U, 2022 43k /7 46 AL HAETR T
6.12 10 £ 7T, %) 2028 43455 8.991C £ 7, Hia) H o4 K% 4 8.01%.
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F R BEAR TR b, LR AR, AR J) 4B BALEG B
Source: #+ R AR EF, HT Source: AR FEARE A, HT

RAE HERABA Z 4], B AL RAERIALE A B . FAE F 45 AL E R vA
JLFE A BTE AT, L AR AL F AR G VA R Th B AN ISR, AR FEEAEE
B — R aZ AT R BIPE R, FBARSE BARGY AKX T R kA AR ) 4E 8 AL
89N R~ Fed e [k b de. B b, RAE A 4E SRR A T ¥ %3t 7 @A — 249
BAREEL, F2AMAEMARYIETHE R RFE, AR LT AR k4
BEFEEA, B EEZEH, SRR, BRI EAGGTEARSMER. B
AT T AE BALEG R M = S £ B A R EARG) TBM TAE A B9 AL, Parker 23] 49 K % )
TAE IR AL, B A BENGFH RAE HE AL .
3 RAE NIERALEAN T HAL
WE Ak &4
IR GBI H) R A B B . AR EAR GG TBM2G AE/R R AL

# R EAR (TBM2G) £ /5 % FHSHE AR, FRRSKE P RIRE 493 — R 48
AL,
A BB R AR SHENEH TSR, BALAT BiEKk.
A, RAEFAAE,
RE G ARG AT, BALAT BRI GRE. RAERAL. Tihd

Parker M. HIRAFEEH. BFHAE (EV) @i, HAFAGREI, R Fitd
M. AEAREI. HHBA, URFH R EF kB AL,

2023 4~ 6 A 28 H AR RFTEF) H kT, A8 IA N FHOIESERERE. L

Aerotech

#5h

R EME em s e e A 1 52
AEASERAL, BEFHB . HAhS. HIEHRBFTHAFABMEA
2023 46 A 9 B LiE e AR T, 2022 05 R IEZAEAAT LI, IAIE
P AEAsE, B EZRIMBAKRREA L, T 2HEWSHE. BEL. RE
- FOMBASR, RAREMAIR. ZORAI. 4 RAE H 46 LS s 3
.
- 202347 A 14 A EEFH HF & kT, EHMAREMRELAEAFERM, RERT

R F AR B4 BAT

Source: &/ 3] B W, Wind, R E3) %, LikeZ3), HT

R FRAPERRERS, EETAREAS. Kie. = SHELIHIE
T A ARG R, =H A, T A AR AR AL 2 RE L (AR
TG QA A ) ELEM ERRT EHeheist T 2MmuX, RAMALE
HEF . XA TFLEMBRIE AT BTSRRI AR B AR A, R EE S
Fodt ) IRE KM@K, ARV T 4T 8 & 9P aeai4e. b T4 T a8 MR emit
WS HGIE A AT R T BE, MR AR BT R, EATRNRALETHE
B EHLAT Tk A B dG 4 4 Fedbshdb b, Bk, 1EASHEMERBRIGEE TSR
B, T M ATMBAFHALTHERELR S, TSHRLILEMETMR. FL. &
BkE . TR HF RS AURINA )RR AT R, SR RAIR, D SARE AT A
FREATRNES; EEIAR, T OMELIEEBRBA TSR ATHTE; ALk

113



12 Jun 2024

T E LN

Iz H AR, AR AT H T A Tk LR A, ARIE Business Research #5438, 43R%
SR B R AUT P 2022 G TIHHAEL A 7.48 1CE T, Business Research it 3
2028 FiHFH4iA3] 11.86 10 ET, f£ 2023-2029 “Fe4TRMA M ey B A K E A
8.0%.

R R AR A R R SR
Source: Faulhaber ‘&, HTI Source: Faulhaber ‘& M, HTI

Z OIS AREAR, BAS B, 2o eid FThaR), X2
1R e AL R, BARE WA LB RN LB, BEEFRESR, EL
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Source: 4493 S ABME A F5, HTI Source: (ALEART ) M BRR B ELR) 2ESF, HI

W BB KA R PAT E BRI R R E

Source: FFMAHLAIE AT, HII
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AT EEF =, B ARRE DR K.
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5. TEALESEZXR
5.1 Al J+F

A KAER ER G & BT ARA PR B, RMELERGREZT, “BFEAKRHIK
LHALE, THREF—EMFE. 2H. FFALHRFRIKREA . AEAN KRR TIAE
HFAE KAZR 93 REE . B AR VAR AT RS, X MU A R P igdEoiE
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AR, ABRBINGAGn ST 3 | A2 A KNS AT R AT AR, KT BRI A
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VA EAEHGTAE Al R EE, MR A R KR LR, % a9 K SXEVLH
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Betofe, EH Je. FIEULEIFEF B3 A ERGR RBAIL. B AT A RN KA Ko
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Source: Artificial Intelligence index Report 2024 , HTI

sbit, ZFEEAFARNRLARRLE AR, Fldo: —ANFRE AARE MEREHATIE
Hugging Face Open LLM Leaderboard, i#iit— & ZAR MK, *+ RF) KAEALE § /¢
JL AT EAIRAE, AR BATHES . H AR 69903 .45 Al 2 Reasoning Challenge.
HellaSwag. MMLU. TruthfulQA. Winogrande #= GSM8k, i# £ 7 &-FF i 38 Ao 124K
f&; VYABIKTLMSYSChatbotArena. MT-Bench. MMLU = ANHfE, 3 FAEIR RALE ALY
xt & e A=t fe £ IL 49 OpenlM Leaderboard Chatbot Arena. i st 45~ MXi8 H %47
ZAFNK, B ELAEMIHEARER R EAR A, A A R G R R BA R A
FARYE, BE 2024 4 6 A 11 B, 72B+RILZAEEKAEA A GPT-4o, 40B-72B HLAL K
1£ X AER S Llama-3.

OpenLM Leaderboard Chatbot Arena &MAZ A7/ T ALK R e AR

Source: OpenLM, HTI

B A XA EER R EFEEREFHFANELRRKLEAY. Hlo, PEFERA
2022 4 3 A AT 4EHATKAZR IFMAR R BRR,, SFF 2023 4 12 A EXEA T FH7 KA
A AEMNKA R, §AEES WR KR ENRA— ) E R, A KA ER
RVATREARR B A G6H A £, GEPNF ER%E—. PN F XE—. F5 5 LR A
EF, Bk, REET—E@E) TN KA L ERRIRR , $BEAF MR
. BFHMIRF G HRNRF ik, KR G AFF Wl fere h SR 92K,
“Fr FHRAR B E KARR E MR ) KA v F, BPMERAG AR, MR k. MR
FEEFNKXTE, BaTOH R CRIERI GAR EEMNR-EARFEARER) 7.
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“Fr FHRAEA A MR IRGR R, KAER B4k 30 KA P HIRE LRAER 12 RAR K
AR 18 R, —BNRLEEABA . ATk, mA. 24, TURISAHEMB. fit, F
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Source:fz i@ [z, HTI
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B MR, —RTF 2023 F 11 AR RAAFRIRT T TR (extractable
memorization) : BP TR Snil kb )| 4 HIE EGHELT, 4TI LUMs 32 IRAK R
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IRG2CEM, FIKBHEE, RESZFAL AKX THAGLE SR, HATEFH
2 E R, AL, “REEEIREA-RERIREA L, §EKILKIET SEX
R, W FEATREHIBINE, SR AEFRIIR IATHIBGORERLIE, AR
BEFE . LR AR I R AT HIE G T A ik, KR IAE—F @ VAR
B REIRE HKF, @ idse B—IRMus) 3B b Ak Bk, ¥ KE HZeMAE, &
BENARE, FNABEANBNEGNE R, H—F g e LR KA
P S EBIAAE, FRBRAGE B L), HIH ABHEELR, FBTE
THARQFT . AR ARBRE R F 6, FFEMALEIE T SRR AR, R
BT A2 0 Tk, B LR AR AR fr LR IRE S, L HERE 2L
B, IR FRFE RREFRELARE.
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6. R R AFREE
6.1 P & 479k & % B ) Gen Al § Jb4Liziz
L FT E A R Al B AR T B AT LS

(1)

(2)

(3)

A RKAFERGRAE EEXME) : B AT A TR RGMIEELEZRE
FHAE, HFRRAENZRXFELA T, BT ERS T EAE, AN
BE LTI AR EALFELSTIFE MG, BN, QIERFEFL. %D
TR E SN IR RIL S k., R, LEd R e maEt—y
RIZR), QIEEEFEZTEM. BHEEFo)E G LS F @A AR,
T B A RN AT AT AR . 5 SR FH R 2 4] 25 59 AL

A X A BE FRA (ML) @ A BROATERA. DGR ABRAT R,
Ao, FEHEBNGEZLNBAAXZTRF LI, BMTE AA
RBAAXR TR BAML EB AL A FHT 234 M A AFROF L
A8 4 KEGRAZ —, RIEMIRIRE, OpenAl 89 TAZIF 37435 T 80 77 £4.
#& 4% The Information #915 &, OpenAl AR FFEARR b, ARFELFH (&
FEEZ AN ) K500 7 ETE 1000 7 E4ZA, HATLA ] HILFAT
B, HP 2023 F7H 5T 651070, FEXFTM 921 12T, =MFHET
B 643 1250, Piviedy Wavidfz o, A% B3 A 7 AR (BRI %a k. %
PRA BIBREFLERA . BRI LA ERAARFE) 5T R An
A8 049 T4, sk ZPTIRE M 1o 2,

SHAT ARG BR (“A+Z "R RGERHAY) o BAATIL A LB A 497 Ak
X, N W BIE TR B ERER, R HATAH. ABATLAES, A &
B P S aE Al RAE, EMEEEN+, kA TS, AF A TEEI
& R EF ORI, BARRTE LA RATT LB b T E AR
& Fa 75 RSB ) AN R AT A R R N T AT AT AN R,
K A B A58 A2, S B B e i AR B BARA AT T 44 5
FERE, AP IR ERATIERE Z AN S, AN A TRERSGER
8y i RE,

AT b E A et

Source: HTI
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M T 3EHME. A eAert E gy iEmer, A RX Al £ REATLE HE L RRAD
Bl . ATERMT 89 B HUR A AR TR T AR AR A 8 B 3842, TR
FAHERE R A AT A LA SR BREXERAAES AT, T H, @
FRAANEE S AERK A SR LAEESNTm, 1) WERE (FHLEX. B84
X BEHRHGH ) , 2) RAMELFRE (BAETITH. RERHEE. tEE2T
) . Blde, sPFIlEREAYmET, ARX A 2B EREA L L
WA ERAAZ, RGH7BAE, Ly ERAMERIK, R A 3t = dafe AR B0 A
M, xHRASGIMBARESRIL, TR ITRELMS, £RX A T L%
RE R A R R A, L AR T R AEX A T F A S, Ak E
B E IR RAITHAR, (RALELEAT R A R L E T, Bz kst 4 mR A 69432
BEEG, EvRkOMBEREZELE R,

AR AT LA RN Al & st o

Source: PwC, HTI

6.2 B LARK

ARK A HHIEX, T26G CwA PFRERES ZRfRS, & B#HA PR
= RAELSEABRS, RAATHHICE (MaaS, Model asa Service) #= APl 3% 2 i
A, VAR Al R ahiZseR4. v Google Cloud 4 %), H#A mX A £ 4ofTakA 3| 2Bk
W Ak B ae A A, B %, RTMEL A ZE (Applications ) , 4549 212 A
Cloud /=549 CsaAn B sg I . Hk, s & (APls) R 4% Google #4549 — & 71| /= 5
API, 15]4= Workspace. Vertex Al F=E s A2 A 2% (Gen App Builder) . vABAEA!
Z (Models) .47 Google #) X atEA! . Google Cloud A4 pkAF & bt AL A B FF R
BRAARA . RUREALEE (AlInfrastructure) , 45692 & K5k sh s % 5609 2,
QIEF N, Bk,

FESBEREAEST, EFERE @aS ((Infrastructure as a Service)) , 7 FTimd A
Tk 1 AR BAesk o B4R AL PaaS(PlatformasaService), 4-4EF4 TR, £HA %
% FLAEIRAE SaaS (Software as a Service), 248 =3k 49 8 F B4, ki, Google
Cloud it X HFAAEKAETF L 69 A ot R AR AL, 22, REER Eah, A
BFaipa BERAZS, HRAERRAF. REHNAESZATEXWENREEE, T4
3 N KRG 2 AFedds L.
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rHELANGMELESRA

Source: &3k, HTI

6.2.12C b 4 kARMF Bfe RS

2C 32 R X T 2R A LA STFARANTFHAOEREIR, ERX A 4 SOTA R
( State-of-the-Art Model, % A7 62t a9AER ) ¥h &= o kA Brosg R, 2C Lk
FeRae s X T2 08 1) REAF T8, REAFRE, K3 FGHRF, 2%
REATATORRFTIN: wi A, BB s#ti &, MELAFEIEL AR
Bl 2) #pEEE) Coeg AGC TH, @i iTHAEX TI: wegEE. &R ANIMA
B, XABRTESF; 3) BAAGSIER RN T & il ke E R AR A
A

EAVIAAX B R L F DY E I FRREA = /) T B89 AGC = 5%, BP

1) A KRB FEBERE T . Glhe, £ AGC HIZAT, £BG#ALXI A
F3AhEHRE, Ao 2nl AERARER, HFERIK, 2ELB%AH
AL 3 KAER! Miracle Vision #6-#t A Az A |h THAA2, HFENEPIREG

(2023 A4+ B EFIRLIRE 06 B 25, AT3HH FIRLIZE 29%F] 720 77 ;
7 9k, ARPU AL FILLARF 23%) , B A KAZA AR T 1007 1144, 1284 %45 4%
A& FHTEAER, FAGE A A TN,

2) WA ESHAEWAE, Hlhe, #2K4 Copilot iBitl GPT4 AB5RILE, VA I
GOINBNFZHR, TR B R P EIARFRIIRE . LR EFSE I TE .
B A7, Microsoft365 Copilot #4945 # 47/ 2 C 3t &P BAR A 20 270, LR
PO R EALER IR 30 £, MRAK FY2024 % =& 0y ksh A EIRFE T Copilot 49
KA, ©O4EE 60%49 500 %4k Bl ATAR 4% Copilot, A% Office 365 #91%
A K 15%, F2 24P RN (ARPU) #9325+ 4= Copilot#g 3 B. sbol, &
Fo Ados. BEEFR ARG AEE B E ARG ARMAT .,

144



12 Jun 2024

T E LN

MAU top50 #4924 & X Al B f 25

Source: al6z, HTI

6.2.22B k 4%: =RA5EARS

BB LEX T EZZBLARE, FOTHARNELIDLREF QG FRES
Bk . 2B L EIREE T X 35 1) A =R KA, 4o APl KA
KAER, 2L token RILH; 2) A EIE; 3) RS EWHHXIUERIE. £ 5.
W KAER, SRR ABIRIZ FIR S, desdk. Ak, TR, BB A

MAT R F, EHEARNRBAERIRGEABSTA FRERA PR HGITL, iR, &
BER . HERE, LARMERL R B SRR AT, wEE . ARk SRR B
&, NREEF X ERA, BAAH ZHEMGFARZE A, BAN =4 X4
FEHAE AR Ao AR 2 oW S P FAFAR 2. MaaS X, B A %4, HHfediE
BITAE, R ERRLA . FTARE B M R XE A2 E, T 2Rl B AR & f 4t
R, HERAOHOHE, RABGHTFLRSZAX, £, aEARKCEREXKT
Fo b Ak T @A RAEA A By LA RAF R,

b, EANVAAH C R, RABAGRKAET XAREEAF A TG AGC =0, FHF
QI A BRI E Z Sag e, ABIRARZ s KA 6y ik, pidm A RGNk
OpenA %; Biw M, A¥H KA E Bwmlkd, WA REE P A A NG, ek
B 28 MRE
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Source: Tencent, HTI

6.2.3MaaS & & H AL §eo3) 6947 O WX

3T W 4113 (Subscription) : MaaS A4 SAAS, AlAE TEA Fi: A, B3t
JB) A B) Rk S AR, OpenAl /£ 2023 4 2 A 1 HEXEZ T ChatGPT 49 1 X%
TR, XA IR S % A ChatGPT Plus, A IK3 20 70, iTHEHEHIF
HF SR, i SRR EA KT ChatGPT a9, & bedd 51 of) fL AT 1] |
AL R hEb Ak, BeSl, LA ChatGPT Team 24, HAF AT 25 £7T, K
T Plus 893 aesl, TTHBAAHE . FXELSOFEARFARL S 9T L4
%,

B T ChatGPT ©8 b —R EZ 942 Z ) TE, #y KA iEd, TUAELE. 5
W, BRA. B bug. EFA, TRBETFAEATIANE L. FTA, KRR
ChatGPT Plus 924304 Ji2 6 T35 218, RATVT M —AN 8 494+ 5, B AT
184 F ¥, H 30%RE EATH, #RBFAHH 240 £UH 5, SFibstakik®) 13012 £
7T, HeR Rk ChatGPT 4£ A4t a5t 4T office g A& F T B, (A F £ R 101CA, T
%4451k 3] 2000 12 E A L, M HRIARRHBE AT 20 2A—AA ekt 5
8y, FRIER # ARG TR L B M09 T B RIF, e Rhe B RRTTRAA A
8T EERA Gk, BTG TR e,

ChatGPT Plus #=-#3#1& ChatGPT 2t bt

Source: OpenAl, HTI
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6.2.4 # N H At 7= 5 AT 5| AN (API)

M 7 AR K G BEATIT KB A4, MaaS B T AR L X b A KL RAEXR, . )
do, BiFIRAE AP EOEARESFTL, ATEAE AR APl REK. KBS, A
tokens ++ £ ) 43k . A P T T OpenAl AP A GPT 4 71 XA, RIE42 REF %
A6y GPT AR R SATIRA R 3. BFFES, L FFREA A A SON XK. 2
1k 2023 45 10 A, 2K % 200 A HE AL APl EMEAFPEARG R, BT,
GPT-40 bt GPT-4 Turbo 1.7 50%, #I A48 7 tokens % Al A5 £ 7T, #4787 tokens
WA 15 £4. MFPRHOZRET K51 5Fd 2 O RBA, £ A A
&b ey M RA 0.8 TIE H Tokens. Kobij| % B Rigs k7 “SRApiRiTE
8 K AR, 13RARRRAR AT 125 77 A Token, sb2 3, REZ 1AM BLTEIRE
T8 A 75 T F (ZEE) MXFE. TUARENKEESITHAR, FTE KR
HUAR AL TS Ak, o] kg KR H A

OpenAl API

Source: OpenAl, HTI

6.2.5AIDC ( AlaaS % IDC)

A L% 48445 F ¢ (Artificial Intelligence Data Center, ADC) &£ & 7 A BF R4

(AlaaS) Fe EEE WA & (IDC) , Ak A P RS IEAfE, ALIE 5] A AZA 3R
F Ao AR R — AR, IR GN BA T B IR A AR AR A = A F
7 EH ROGTR I, 14 IDC HABF KA A Gaey £ ] ADC, =244
ARG R, AR A B I E G Ao TS, RSERAE ) Ao 3
B, A IR E dek fbfe SRR S, RAIEHRADC L EILT F R AR K ERE
BE, FATRCEIA O0%, TR X2 FIH FICAHARIAER ) %, )| AL,
A& T A 30 RASE V% A WaY 7). ARIBFARIA 2025 WHF—F B VR, HL303E F
ok SN 226 12 ET, FIRIEK 427%. HATA R A 497 sk 2d, ADC 1E
HRKGAN T, ¥R A LEBREFORAZESE.
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& % AIDC

Source: SenseTime, #R. B4R, HT

6.3 LEFREEE
6.3.1 = & F A IR

VA & b 4k A F R A, ALE Ak B YT R o A & (Foundation ) . HiE 2
( Manufacturing Layer ) . & & & (Silicon Layer) . 5 7 /& (Compute Layer) . A2A!
/% (Modellayer) . & & (ApplicationLayer) .

(1)

(2)

(3)

(4)

(5)

(6)

HEE. e, M, ZHHNMAFTR., BKRENE, NAAE2R
W, AR, B IR VABAE Y TR AR 84 X .

HliE B AT FFRAEGEIANERIRT . L FFREE (4)wASML.
Applied Materials . Lam Research % ) 2. & F Xt & 4L e 40 78 & AR

( EDA&IP, ]4=Synopsys. Cadence¥ ) 3.hENKL/)” (#lheé&iRbF) 4. &
AR EHEE (FllekfF R, Z2%)

MR B R ERFFRG R, L EAERERLHE (AIC, Hliesdie)
Tensor Processing Unit%F ) 2. s 432 8 (CPU, #lhw3sd R, AMDE ) 3H
4L B HE T (GPU, #ldeAhis, AMDH ) 4. 1.4 (Memory, A ZHBM,

Bldw = 2. BAHEF) 5. A%KEH (SoC, 4= FidtgSnapdragon. R
)

EH B HBHRRRAGEAKRTAEE, 1 K F (OnPrem, 44Dl
Technologies. IBM% ) 2. =144 (Cloud, #l4=GoogleGloud . Microsoft Azure
%) 3.4 %iHHE (Mobile, #l4e¥R. = 2%) 4. 4% H (Ao, Hle4d
B, S 5. Tkt HE (Industrial, #lke®I1F. ERFREF)

AR FRe9 R AR AR KARER!, @.350penAltgGPTAEA! . Google Gemini.
ARG ZKAER | B R, T 2B e TR F,

JI R Be: 86N R NARE R 6 51 R #A4F, @.4EMicrosoft Copilot. Bing.
B IS —F . WPSAIZF,
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Al 4T e ERFR L4

Source: Techovedas, HTI

B BT &5 A A & 3RCPUR A Bt A SRR REEE, RESARKGEL, =
Rt &, BAVKILAR) AR A F A T AR KA 0935 B B8, 4 & &.46PCat
KA Wintel BB (fsiA 345 R ), FHETKRAIARM + F HLiAE % 48 Google Android,
Z R 4B ARAWS +3E 4535, DARAIRT AR 69 Sk +OpenAl+3E 15 1A F 5 KA1 L IUPCAHTAX,
Wintel 3R 8 & 48 £ F3ufs, T LBMHRGE, HF & E51580% AT, FHET
AR BEBAR R AR, YAARMZE M F2Google Android#15 & 42 Az, RA XA
Android & 469 5u i 4 & 245 FIARMG . oz IR -BHR 69 BR B8 M4 hAnHk, AWSS 3%
AR F NG Z R G E—R 5 R A, (20 VR EaesE, sHFARK, B
WARBRNARBZN T, FEZREALN B, TERE Bf L EAS H 6
8 ) B, TR T AR,

B FAF R E Rk, HALHEAN. KPFTH. SREFETRSFHLE, BATHLE
W HBRGF KT WA BRI, A RIUE T 5 b A SR AT
], Pbde AR +OpenAl+ ARk, B AR KRR KA A X, HOpenAlag AREA) £
BB BRERGG S AR AP . T BEANAT G RAAE R G A 0 E R RIES), ArvA iR
AT SOTABEAY, fskaR 3| £ % 6ol 4, RIFE S8 =R, RL&RIFTH 5.

6.3.2 % LT $HAHK R

EREE: SRR LR AR TR %, Bea T BB A. AMDF NG 44 i
BE, ZEEEERER PHFHRSINEITE, AT EFTRRTEGFM, 47K
W, R RES D ERBIZRY .

SR E: BRI RAEA—HLL, AVMDEMEE, REREN%HHELRZRIFRLA
+AMD R Fr k45 By, RN AA £ 5 h a8 @i, 4 RAER R B H &
Bf, RS HOE RERBAEHEHELREE, EFREFZLINLEGAH.
% B A4 2 3) Groqix #7 4 i 49 @ %) = 3% KAEA 694 325 A Grop LPUF| & b A %
E, ZS K IR A B TNVIDIAGPUS 104 v £, B=TSH T E XS
7.

149



12 Jun 2024

T E LN

Al & F s E stk

Source: Grog, HTI

¥ B ADCEIE T 5 i A st WA RS AT AR 69 T . 4 Al PCH Al Phone%¥ Al
B RLSE LR, T IHE R kI —k3gKk ., I4F RCEOLF &=, AHFA PCH
KB, BAICHARB00% & BRI R I BAAI PCE F, il TRit2024-F 453 3%
H RS KA PCE 5L 2145007 &, fE20285F0F, $58A T 4549PCAFTATPCY & ¢4
& L 14 %) 80% 44 AKF

AR REEFFEA (MOE) ZEZMHMERT N, LANEAFATLAE 29|
%h & A4 KAER!. OpenAlf=DeepMind% 23] EFF & & 8 Jety b+ 7R, #t—
F IR FHakhk. e, DeepMindit i 7 Softfd¥ 5AEA!, B fEiBit 4k ot Fnkk LR
# B MOE#) FR4| . OpenAl#gGPT-44. 2 % A 7 R ifbA42A (MoE) .

KR B SAA B FEHXEBPIF 2R, 4E3)“Personal computer to personal assistant’4 4%
. 4ol AR Copilot i@ it 5 GPT-4 B3RS, VT VAR A P 34 5R K 6956 AB) 32
B4, MAERFINRE . ILRF LD HATHIESAT, KR ZITAERCE., b, %
B F Ao Ltk Nexa FEAHIFAE RETIHR, JRA4EF Indy fefa S HAL IR &, VA
AR P H REKAGFR.

6.4 FF e

EAMVANA, 1) BIPAF) BHR BEEIEFE, EDEEEA)BME AR A S8
NG 2) BRANE R R DA T AR B, B ER R LRI AL, F
HAT I EBEL (Bl hodl =5 ) 4FAEEGNE]. 3) TAGR AT A, Kt a) k3] .
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Y

Microsoft, Amazon, Google,

M. GE. 2. F59. #E
BAL. Al s, BASHM. F
FEHAR. BT Y. LiswF.

5 = Meta, Apple, A , Tesla, , .
AR o e pre Palr;]r?tzilc‘m esia Wl LR HN. EER
’ %, KEd . HERK. 2
Microsoft, Open Al, Google, 6 e Lo s
| B v BN T
*ﬁﬁé Meta, Anthropic AR WA AR
EHE Supermicro, Dell, Arista, RBE & FAEE L. AP aK
Vertiv g R
T X2 BERIZE. ZEM. &
LEE NVIDIA, AMD, SKHynix KA B L R A
oAt
#li2 & ASML. &b, HE4H4R o et P pna)
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APPENDIX 1
Summary

Chapter 1 of this report briefly describes the progress and limitations of Al technology, and | ooks forwardto the devel opment path
to generalized artificial intelligence (AGI); Chapter 2 provides a panoramic Al industry chain mapping and a comparison of Al
capabilities between Chinaand the United States; Chapter 3 describes the core technology and development trend of generative
Al; Chapter 4 focuses on the impact and empowerment of Al on industries, exploring investment opportunities brought about by
generative Al, in combination with industries such as the Internet, media, computers, electronics, energy, automatic The fourth
chapter focuses on the impact and empowerment of Al on industries, including Internet, media, computer, electronics, energy,
automation, automation, humanoid robotics and other industries, and discusses the investment opportunities brought by
generative Al; the fifth chapter discusses the establishment of a reliable Al ecosystem from the perspectives of measurement,
regulation and security; the sixth chapter looks forward to the evolution of Al commercialization paths and the industry's
competitive landscape, and proposes possible investment opportunities.
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BHLRERAA ARAMERL; RERRETHARAHADHEA, AN (QBANKTE) ALY ARARETREAL. APRNTE (KO EELRN) RRL A AH
RREXABH SN AL AR LRE ATt B8 #9324, |, Jahui Li certify that () the views expressed in this research report accurately reflect my personal views about any or all
of the subject companies or issuers referred toin this research and (i) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views expressed
in this research report; and that | (including members of my household) have no financial interest inthe security or securities of the subject companies discussed. |and my household, whom |have
already notified of this, erI not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

Ko 0%, BRRE () AFAREYHELAARRT AN AR S RRNEAKAA A FAA X LTI OMARS, F 1 (i) ttté’rtﬁfttl‘t’ﬂﬁtﬂ?l’ SRERRE T RE
NAKERAN AL RANBRK, RARREIA AR FAT0EA AN (CBENKRE) ELTHAREREAMSHE. AP ANTR (RLEELRN) BR2EAHR
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REXAEN NI AR L )AL RE Fritib A 470 2 49484, 1, Jasmine Bai, certify that (i) the views expressed in this research report accurately reflect my personal views about any or
all of the subject companies or issuers referred to in this research and (i) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views
expressed in this research report; and that | (including members of my household) have no financial interest in the security or securities of the subject companies discussed. |and my household,
whom | have already notified of this, will not deal in or trade any securities in respect of the issuer that I review within 3 business days after the research report is published.

K, AN, BRRE (1) ARTRETHELERAR TANKASL $RAMER LA B HA X LFAIHNMALL, FL (i) &%ﬁ%?mﬁ&?ﬁ\Hﬁﬁnﬁiéi
BOAKERAAL A BA B, ARAREP AR AN LR, AN (LHEANNEE) ELYARRAEARSAE, APANTE (AL2L0RN) $R2 EAK
RRELAEHN 3N AL AR LRE ATt B8 M2 4. |, Evan Zheng, certify that () the views expressed in this research report accurately reflect my personal views about any
or all of the subject companies or issuers referred to in this research and (i) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views
expressed in this research report; and that I (including members of my household) have no financial interest in the security or securities of the subject companies discussed. |and my household,
whom | have already notified of this, will not deal in or trade any securities in respect of the issuer that I review within 3 business days after the research report is published.

Ko MEM, BRRE () ARRRETHENAARRTRNAARL YRAMETLAR BHAD L LT AGHMARLE, F1 (i) AHRATRA £ 59 WI\HFMW &
BHARENANL LRAR AR, RRARETHAREFLD KR, AN (QEANHTE) LT HREAEAMSAA. ABANEE (KOREHAN) HA2 £ AH
RREEAEH 3N AL AR A LRE ATt B8 M8 4. |, Harry Yang, certify that (i) the views expressed in this research report accurately reflect my personal views about any
or all of the subject companies or issuers referred to in this research and (i) no part of my compensation was, s or will be directly or indirectly related to the specific recommendations or views
expressed in this research report; and that | (including members of my household) have no financial interest in the security or securities of the subject companies discussed. |and my household,
whom | have already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

#1 & & R4 F Conflict of Interest Disclosures

@Lli&ﬁ%%%ﬁﬂﬂTM%&%%%&%W&W$%%?%%ZH AN RABTARAAERT. RAFARERT, UTRAAAFREANHESA (MTRE A RA
ERNALR, #ETRAHAGE L, # K %4 Z ERD-Disclosure@htisec.com )

HTI and some of its affiliates may engage in investment banking and / or serve as a market maker or hold proprietary trading positions of certain stocks or companies in this research report. As far
as this research report is concerned, the following are the disclosure matters related tosuch relationship (As the following disclosure does not ensure timeliness and completeness, please send an
email to ERD-Disclosur e@ htisec.com if timely and comprehensive information i needed).

EREARRA R RIRL TN (44 <RE ) EEE QAARAL TINTCUS, MPLUS, 600584CH, 002156.CH, 2438HK, D.US, 601595.CH and 688012.CH # A% 44778 8 . &
TR0k L ;‘éﬁéﬂfﬂﬂu#ﬁ%ﬂﬁ %ﬁfkﬁkiﬁti‘éjﬁiéﬁ@w%iﬁlﬁﬂ; 2. BREAREA, LABHAMSRAHRRAGAERTAD; 3 AN L5 4T
WHZALT, BRRERFBAE.

Haitong Securities Co,, Ltd. andfor its subsidiaries (collectively, the "Haitong") have a role in investment banking projects of INTCUS, AAPLUS, 600584.CH, 002156.CH, 2438.HK, JD.US, 601595.CH
and 688012.CH within the past 12 months. The investment banking projects include 1. IPO projects in which Haitong acted as pre-fisting tutor, sponsor, or lead-underwriter; 2. equity or debt
refinancing projects of INTC.US, AAPLUS, 600584.CH, 002156.CH, 2438.HK, ID.US, 601595.CH and 688012.CH for which Haitong acted as sponsor, lead-underwriter or financial advisor; 3. listing by
introduction in the new three hoard, target placement, M&A projects inwhich Haitong acted as lead-brokerage firm.

600584.CH, 002156.CH, 0020.HK, 2438.HK, D.US, 601595CH & 688012CH A#f At £ 12 MA N RAZ AT AT LEEP
600584.CH, 002156.CH, 0020HK, 2438.HK, JD.US, 601595.CH and 688012.CH are/were an investment bank clients of Haitong currently or within the past 12 months.

MIEE (%) RERSARA D FECE (RHA) AHEAAARAD HECL (PH) RAHAARAD RHFMECLEREARKARAD, ARAFZREGATA R4,
RFEFNBR P BARA D - A A2 5B E NS REAREAR AL AR AF MRS BARA D - A NAZT - FRFAANHRIMREAATAL L 74
AN ERARA - ?ﬁxﬁﬂﬁlvﬂﬁmk&ﬁ%A%?#ﬁ RARZEARA AT FAMARBHRA RN ARAFRARTERARA AREAFRA LR
BARMN - 7R AARB—FAL ARG RAR TS RARAD - A7 R4 RRB R FARAR AR A AR F RS RARA Y - A7 R 4RO RZFARAL LT 4
FHEEAERARAT - %I%m“ix%lk%%fné\ﬁbmkﬁ AA it?#ﬂ’mrmk BARBARMN ATAF AU ARARRARAADBERAEAK? ARARKARTA
AEBRRAY AT AR TARA D AR AARAG RS ARA D TR ARBAREARARA D GHREG KT - AT AT AL ARARDARAD 202 FRIHEKAA -
%ﬁﬁ%@ﬁﬁ@ﬁﬁz%kﬁ wFEﬂﬁi%?#%&iﬁwﬁﬁaﬂié?#lwﬁﬁﬁ??ﬁ%%ﬁ *ﬁﬁ%ﬂﬂ FARFAARS-F AL ARHMIRAALR
KRN ZHRHEEAF LARAD AZHR ARARKEA R, 002556CH, [ AAAREATARAY, HMEMSARERARAD - ENAAHERKERAR E A AT
A2 TRMEAEARA R, 002705CH, 002008CH, 300133CH & #AtF$kikh (L) RAARMIA AL E D AMARREENE P, @%ﬁéfkﬁﬁﬁﬁ%ﬂk%%ﬁ
KaELERS .
HZEE (47 ) REREARA G MECE (AH) AERAARAD HLLE () AAHAARAY RHNMZCERALARAARAY, LRAFZREGRAA RA D,
RFEFNBR PR RARA D - A A 5B BB RS R AREAR AR AT AA MRS BARN Y - A A N - F AT RANBRIMEEARTAL L7 4
FIBRPERARNY - EANABE L SRR EART AL AT AARRRARREARMN LR AFMARBHRARAD AR A 7R AR SRARMN ATEA R4 LR
BARNY - R AR AARB - FAR AR AT RFA R R BARA Y - A 7R RMB R FAEAL AT A FRF ARG A RL G - A7 R4ERORZTAEAL L TR
FNERRERA RN - ﬂ%ﬁ$%k£%%éﬂ%mk&ﬁ%A%?#ﬁmﬂwﬁiﬁh%ﬁ&Aﬂ%?#zmﬂﬁ%iﬁh%ﬁ&Aﬂm%%mm*%fﬁf#@%%ﬁﬁ%
ATRARAD AR AR TARAD AFARAAG R R RRRARARLARARAD G HAE FE - AT AF AU ARARDARA D 2020 #F LHK A -
;ﬁ@mk#ﬁmﬂml%hﬁ h’gﬂﬁk@?#?&i%@ﬁ%ﬂﬂi@7#l ﬁn%f#ﬁ%%&mﬁﬁﬁ%Aﬂ FARFLARE-F AL ARHMIRAHLLE
FRAND oM G EELFLARND ARHR HRARKBARAZ, 0558CH, [RAFERATARNS, HHENBEREBARAY -ENBRIERKEBAR E A LT
Ao TRMEREARARAE, 002705CH, 002008.CH, 300133.CH and ¥4 £ $Ai4 (L&) KAA A2 arefwere aclient of Haitong currently or within the past 12 months. The client
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has been provided for non-investment-banking - securities-related - services.

BIEALE A PR 0020HK 2B T A4 4 R H,
Haitong received in the past 12 months compensation for investment banking services provided to 0020.HK.

BAELEH AR PAMERE (47) RARAERAD FLCE (AH) KARARRAZ FEEL (V) MARARRAD KN RER B AL AHARRAD, 47 A
FEREBGRARARN) AR EFNARFERARNY - $F MBS U BN S R EAARRAL ARAF AR P A ARA D - F7 T -S4 F AN HRE
BREARTERATAA NP S RARM - A N BE L SR EARTAR A RAFRRARRRARA A A AT AL BH A RA AR AFRERTE RAR
R KFEFRFRAREEARAD - ARFAARE - F AL AT A AR AR RARDN G - A7 RARMBRZFARAL A RAARAARERARMN - Ay i 4 24t
DRZFHEER L REFIERRERARAY - AR RAALRFRAAEEARTAL AT A7 AEBKEARRA RN AR A ARG REARDARADEH % A 24
KPARERKARTARERARA XA #ERNARLD AR AARAG L EARAD ARTAZARLARARAD SREE XS - AR A F ARG KEARHH RA
NN ARLERMNI - FAATEAARLR LARE- R N ARATALRAARAG LARA LT A/, (02558CH, RMRMBARE BARAD -RHEH S EH
FEBAEEART AL, N0IBCH A PHESARE (LF) KROF RN RERRFRARE ML BARSHRH.

Haitong has received compensation in the past 12 months for products or services other than investment banking from 288 (L% ) KARAARMN G HLEE (A4) KERAA R
AMEEE (PH) MEARAA RN RHFZECEAGARAARAY, LARAFZRAGATARMNG AR AFNARFERARAD - 7B T5RUBNS R AR
EARTEARATA T AR P S RARMNY - A A BT T4 TR NBRIMREARTAL AR AF NBR PR RAG - A7 NARE | SREEAATAL L TR
FRRAREEARMN G RFAAMALBHAARAD AR AFRARRE RARA D AT AT RF R AT RARA G - A RFAARS - FAL ATAFRARRE A RA
N-EFRA RN AR FARAR AR AR AR EARLAY - FA R4 AR O RS ARAL AT AF I RR R A RA Y - I RRAALKFRARR AR A4 2
FEARUGARARDARAD X RAAAUG KAARBARAG OB EREAK P ARABARARTALEBARA G AR ALBATARAD ARARBAGR 2 A RA
GARFREARLARARAD S RAT R - LT AT ALGRARRNARAY 00 £R LRI - SREGARFALRIBRE-RPERMU AT AT AL LA
el LETR IR A, 00558.CH, RAEMBARZEARAD - BB HEBLEBAREARTAL, 00133CH and PAFFAES (L&) REA R,

FAZX (R200% TR 18 F#dr) . # B2 Rating Distribution
BARR (U THAUT) RAAARREARARTLREANE 200

A RFAF. PRABT AT, KA4LFA0EHT 9 ARX. F A HTI

AN ER T RE S, RXAR AN ELXAENARL, RHEME

AT, MR RARLELREAETEN, A4 2REN R R A

ATAABR (ReRARA AR HE) RALRAE

2K IRERL
£TAF, ~% DB AAARARN LEERKEE 1000, RER L b
’F

P, A% 208 MATRRTAERRERRA, RERAR T, R
FINRAINYSE 403 40 LI, A4 %9 3 A A KA £ %41,

BEXT AR RBAARATRSRSRREHARE 1000, AER b
’F

ARREZARKE BK -TOPK #B -KOSPI, 475 -TAEX, 4% -Niftyloo, £
B - SP00; A P B AK - MSCI China

Ratings Definitions (from 1Jul 2020):

Haitong International uses a relative rating system using Outperform,
Neutral, or Underperform for recommending the stocks we cover to
investors. Investors should carefully read the definitions of all ratings used
in Haitong International Research. In addition, since Haitong International
Research contains more complete information conceming the analyst's
views, investors should carefully read Haitong International Research, inits
entirety, and not infer the contents from the rating alone. In any case,
ratings (or research) should not be used or relied upon as investment
advice. An investor's decision to buy or sell a stock should depend on
individual circumstances (such as the investor's existing holdings) and other
considerations.

Analyst Stock Ratings

Qutperform: The stock's total return over the next 12-18 months is
expected to exceed the return of its relevant broad market benchmark, as
indicated below.

Neutral: The stock’s total return over the next 12-18 months is expected to
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be in line with the retum of its relevant broad market benchmark, as
indicated below. For purposes only of FINRA/NYSE ratings distribution
rules, our Neutral rating falls into a hold rating category.

Underperform: The stock's total return over the next 12-18 months is
expected to be below the retur of its relevant broad market benchmark,
as indicated below.

Benchmarks for each stock's listed region are as follows: Japan - TOPIX,
Korea - KOSPI, Taiwan - TAIEX, India - Nifty200, US - SP500; for all other
China-concept stocks - MSCI China.

BENUE A NERAEGRERLRALH

RFXF il BT

(#A)
BAERKZALEEL 90.4% 8.8% 0.8%
BRRAEP* 3.3% 4.9% 0.0%

CEEMEBEA LR RAEP FEHTNL.

LENREHEN, THREENAAEANSTETAT, PRAREXFIA,

RARE FINRANYSE B2 A A AN, &I 83 RARUNBE R 23, #REELAPROAETANE 2
RHHRRELRN (RZ200% 64308 ) :

EN AR AMARF AR A BB KRG E 0% L, KA BT

P, AR A AATEAA AERKERAK, AT b T, B FINRAINYSE 1A AN, ANAHPHAEIABAR- £
Pl AR LRBAARTRSAA RERAREE 0% L, REE ST
AWRZEER M BA -TOPX #E -KOSP, 47 -TAEX, % - Niftyloo, £mAtA#E#AK -MSCl China.

Haitong International Equity Research Ratings Distribution, as of March 31, 2024

Outperform Neutral Underperform

(hold)
HTIEquity Research Coverage 90.4% 8.8% 0.8%
IB clients* 3.3% 4.9% 0.0%

*Percentage of investment banking clients in each rating category.

BUY, Neutral, and SELL in the above distribution correspond to our current ratings of Outperform, Neutral, and Underperform.

For purposes only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category. Please note that stocks with anNR designation are not included in the table above.
Previous rating system definitions (until 30 Jun 2020):

BUY: The stock’s total return over the next 12-18 months is expected to exceed the return of its relevant broad market benchmark, as indicated below.

NEUTRAL: The stock’s total return over the next 12-18 months is expected to be in line with the retum of its relevant broad market benchmark, as indicated below. For purposes
only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category.

SELL: The stock’s total return over the next 12-18 months is expected to be below the retum of its relevant broad market benchmark, as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX, Korea - KOSPI, Taiwan- TAIEX, India - Nifty100; for all other China-concept stocks - MSCI China.

BAERERRAR: SARRAANE. RRALARS, FARLSPRELAALARFNREZRFHL, AAATTROBELRR L ZINSE. EREL UM A F £
THARERA, L ARMBRRETAKGRA, AREAERA,

Haitong International Non-Rated Research: Haitong International publishes quantitative, screening or short reports which may rank stocks according to valuation and other metrics or may suggest
prices based on possible valuation multiples. Such rankings or suggested prices do not purport to be stock ratings or target prices or fundamental values and are for information only.
HABGAREE: SAARTAAAPRARKAENTE A REARZFA, ARk (600837.0H) , ARERT LENANT, LATPERATE A RAALASL. f2
%, BABRRALEEEARANFAEL, ANBEEREBZEANYE ARFATRAALA.

Haitong International Coverage of A-Shares: Haitong International may cover and rate A-Shares that are subject to the Hong Kong Stock Connect scheme with Shanghai and Shenzhen. Haitong
Securities (HS; 600837 CH), the ultimate parent company of HTISG based in Shanghai, covers and publishes research on these same AShares for distribution inmainland China. However, the rating
system employed by HS differs from that used by HTI and asa result there may be a difference in the HTI and HS ratings for the same Ashare stocks.

B A ERER 00AK (0100) #4k: HAERQUOERR-Me%100 AnBAEARANRATEHARNIE/ 5, ALRIRACATR N RLR, FHOTELER A
REMETALARL, AEERESH QL0 KA L LT,

Haitong International Quality 100 A-share (Q100) Index. HTI's Q100 Index is a quant product that consists of 100 of the highest-quality Ashares under coverage at HS in Shanghai. These stocks are
carefully selected through a quality-based screening process in combination with a review of the HS A-share team’s bottom-up research. The Q00 constituent companies are reviewed quarterly.
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Bk (INESG) S BRETAARRK: ERALIOU] (FINESG) B 23, #4thrale kiR AREARN:
F-% A (FINESG) B2 ARTHERFARARTEAD (ATHAKND") ATARRBAM G AFEAK, KNHEANEAMRT BEREEARIE, 52 7

FHFEERE RN ETEEARERLA T

Foh DRFRRKH AR GRERBKEANAL P, REARASIER SRED S EREAKE A KRN, KABAAASARAZARERMAF RSB L A 0 Y
i, DRERERK BB HGATES, BBk L AR AMBHANSR-RAKRALBURE, BEAFHN, KRB (PHFLEHSES) RRACEARL, LhHL
BRARMEN D R R BN,

FEE KHBBRBPARN DA, AAREREAARA, REARSLADATER, BAMANMTEEAL B ORELRATEASHL AN, AETAREL A H
AR BR LB BREE ARG AR. 5. THA ARG BARE. RE RB. T H CARLER AN ERBARANE, FUBALERALRE Z 4%
RAKS, wR PAEREHRETE, LRAKETE,

FO% PRAATERAAR, ARRREL AN LRINAL (b (BRREAP ZHHN) (LRAAP RS (AKE) BR) (ARREALR) %) AA%8, NEkL
BAOARIGT, FAAR P RELRBAAREARRAR-RE, WAARRPRAZAR.

SusallWave AN-ESG Data Service Disclaimer: Please read these terms and conditions below carefully and confirm your agreement and acceptance with these terms before using SusallWave FIN-
ESG Data Service.

1 FINESG Data is produced by SusallWave Digital Technology Co., Ltd. (In short, SusallWave)'s assessment based on legal publicly accessible information. SusallWave shall not be responsible
for any accuracy and completeness of the information. The assessment result is for reference only. [tisnot for any investment advice for any individual or institution and not for basis of purchasing,
selling or holding any relative financial products. We will not be liable for any direct or indirect loss of any individual or institution asa result of using SusallWave FIN-ESG Data.

2. SusallWave do not consicer recipients as customers for receiving these data. When using the data, recipients shall make your own independent judgment according to your practical individual
status. The contents of the data reflect the judgment of us only on the release day. We have right to update and amend the data and release other data that contains inconsistent contents or
different conclusions without notification. Unless expressly stated, the data (e.q., financial performance data) represents past performance only and the past performance cannot be viewed as the
prediction of future return,

3. The copyright of this data belongs to SusallWave, and we reserve all rights in accordance with the law. Without the prior written permission of our company, none of individual or institution
can use these data for any profitable purpose. Besides, none of individual or institution can take actions such as amendment, replication, translation, compilation, re-editing, adaption, deletion,
abbreviation, excerpts, issuance, rent, exhibition, performance, projection, broadcast, information network transmission, shooting, adding icons and instructions. If any loss of SusallWave or any
third-party is caused by those actions, users shall bear the corresponding compensation liability. SusallWave shall not be responsible for any loss.

4, Ifany term is not contained in this disclaimer but written in other agreements on our website (e.g. User Registration Protocol of SusallWave Website, User Service (including authentication)

Agreement of SusallWave Website, Privacy Policy of Susallwave Website), it should be executed according to other agreements. If there isany difference between this disclaim and other agreements ,
this disclaimer shall be applied.

TEAFAN:

FOEEANALRE: ARSEAEREAZBARNY (HTISGL) HATHBAD AR RALARMNE (“"HTRL) AF7, AN RRBABEARDET A0 (£571 %) #
FEARZITE) (REARBEL) B RED. AL RS HIISOL 494 %8 B4 3 Haitong International (apan) KK. (“HTUKK” ) 89T A 47, HTIKK R AA£ AT 4 A K
kS Gl

B EEAARRE: ARSUNZEARS) . BXRAREAMTR L Securities and Exchange Board of India (“SEB") K & Haitong Securities India Private Limited (“HTSIPL” ) 4 £
fr, Q4R AA % Z BSE Limited (“BSE”) 7 National Stock Exchange of India Limited (“NSE”) L8 (4%AkA THEX A 1) ML R4, HISIPLF 201645 12 4 22 8 % K
FRABEEREA LA RAD (HTI6") H—H4.
HAREREANERERASEALRSE, 24 TORAEREARDARAIR A SARRIEAZANLRAR AL EEHEAA.

AAHAEEEANACREELR ATERR, 2 HTRL, HTISCL KM LA THEEREAZRARAD (HTISC") HAT AN LEANE, TREREARTRENN 7L B 74
PORRRIE, AXAPHANENEEARS DY, PAEN, BAG b, AXHRBEALRA, AHYRANEAA XL RZOANFEERRFZEONE, ALl F 4/
FARBEAT AR RO FARTRENA LN, AELARSER, AXAPRANEATRARRAZE, PRAFS AAREA AR R POM e AAEA 4, ML £ LR
TUMARFARH Y, SENADFA-RRABRBLE, LRBRR), QBT ARTALLY, AALEXARATENS, BRFREAHANALE. GEA AR
AHPHENFEA BTG RH, M ARLEAEDFOMEER, pEARERAR ARG, RABLAAIRFELRAGEAT SN ACHER, K. 24t 2@k
FRFBENFLAR, WAERTLAREAARNREES T, ZaFRAKLAARG I A FAETARARNENRK, HISC RAZE. ERARBAMRYRARMEA T
.

RAEALAZARTEON TR, HTISC RAMM AR, FATEAR. TERER, YT AHEAZEARAIHHENETEARTASBA RO ALL MR RS F £,
HTISG MAER. XA AP LRELALATE HISC HAAR P A0 RES ALK AFLELHAG DX XSO T ARRELAL RS, HTIC THE SALHAFEERNAE LA
~HOERAR. R HTRLAA XA ARALHOREAT BERS L RR, BRAEN,

HFRAAER N5 waequitieshtiseccom , BHESAXAREFARGRBAA A FRINARPTLRENNEE L.

FEAMRBEL L AARLENLARGEAR R R FREFINRA A 2 RAARBHAN TS, FARLZHFNMAA £ 5ARHE A0 40, AEAP AT
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IMPORTANT  DISCLAIMER

For research reports on non-Indian securities: The research report isissued by Haitong International Research Limited (‘HTIRL"), awholly owned subsidiary of Haitong International Securities Group
Limited ('HTISGL") and a licensed corporation to carry on Type 4 regulated activity (advising on securities) for the purpose of the Securities and Futures Ordinance (Cap. 571) of Hong Kong, with the
assistance of Haitong International (apan) K.K. (‘HTIKK"), awholly owned subsidiary of HTISGL and which is regulated as an Investment Adviser by the Kanto Finance Bureau of Japan.

For research reports on Indian securities: The research report is issued by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and € xchange Board of India (“SEBI”)
registered Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“8SE") and the National Stock
Exchange of India Limited (“NSE") (collectively referred to as “Indian Exchanges’). HSIPL was acquired and became part of the Haitong International Securities Group of Companies (‘HTISG") on 22
December 2016.

All the research reports are globally branded under the name Haitong International and approved for distribution by Haitong International Securities Company Limited (‘HTISCL’) and/or any other
members within HTISG in their respective jurisdictions.

The information and opinions contained in this research report have been compiled or arrived at from sources believed to be reliable and ingood faith but no representation or warranty, express or
implied, ismade by HTIRL, HTISCL, HSIPL, HTIKK or any other members within HTISG from which this research report may be received, asto their accuracy, completeness or correctness. All opinions
expressed herein are as of the date of this research report and are subject to change without notice. This research report is for information purpose only. Descriptions of any companies or their
securities mentioned herein are not intended to be complete and this research report is not, and should not be construed expressly or impliedly as, an offer to buy or sell securities. The securities
referred to in this research report may not be eligible for purchase or sale in some jurisdictions. If an investment product is denominated in acurrency other than an investor's home currency, a
change in exchange rates may adversely affect the investment. Past performance isnot necessarily indicative of future results. Certain transactions, including those involving derivatives, give rise to
substantial risk and are not suitable for all investors. You should also bear in mind that recommendations in this research report are not tailor-made for you. The analyst has not taken into account
your unique financial circumstances, such as your financial situation and risk appetite. You must, therefore, analyze and should, where applicable, consult your own legal, tax, accounting, financial
and other professional advisers to evaluate whether the recommendations suits you before investment. Neither HTISG nor any of its directors, employees or agents accepts any liability whatsoever
for any direct or consequential loss arising from any use of the materials contained in this research report.

HTISG and our affiiates, officers, directors, and employees, excluding the analysts responsible for the content of this document, will from time to time have long or short positions in, act as principal
in, and buy or sell, the securities or derivatives, if any, referred to inthis research report. Sales, traders, and other professionals of HTISG may provide oral or written market commentary or trading
strategies to the relevant clients and the companies within HTISG that reflect opinions that are contrary to the opinions expressed in this research report. HTISG may make investment decisions that
are inconsistent  with the recommendations or views expressed in this research report. HTIis under no obligation toensure that such other trading decisions, ideas or recommendations are brought
to the attention of any recipient of this research report.

Please refer to HTI's website wwaw.equities.htisec.com for further information on HTI's organizational and administrative arrangements set up for the prevention and avoidance of conflicts of interest
with respect to Research.

Non U.S. Analyst Disclosure:  The HTI analyst(s) listed on the cover of this Research is (are) not registered or qualified as a research analyst with FINRA and are not subject to U.S. FINRA Rule 2241
restrictions on communications with companies that are the subject of the Research; public appearances; and trading securitie s by a research analyst.
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DISTRIBUTION  AND REGIONAL NOTICES

Except as otherwise indicated below, any Recipient wishing to discuss this research report or effect any transaction in any Security discussed in HTI's research should contact the Haitong International
salesperson in their own country or region,

Notice to Hong Kong investors: The research report is distributed by Haitong International Securities Company Limited ("HTISCL"), which isa licensed corporation to carry on Type 1regulated activity
(dealing in securities) in Hong Kong. This research report does not constitute a solicitation or an offer of securities or an invitation to the public within the meaning of the SFO. This re search report
is only to be circulated to "Professional Investors™ as defined in the SFO. This research report has not been reviewed by the Securities and Futures Commission. You should not make investment
decisions solely on the basis of the information contained in this research report. Recipients of this research report are to contact HTISCL salespersons inrespect of any matters arising from, or in
connection with, the research report,

Notice to U.S. investors: As described above, this research report was prepared by HTIRL, HSIPL or HTIKK. Neither HTIRL, HSIPL, HTIKK, nor any of the non U.S. HTISG affiliates is registered in the
United States and, therefore, isnot subject toU.S. rules regarding the preparation of research reports and the independence  of research analysts. This research report is provided for distribution to
“major U.S. institutional investors” and “US. institutional investors” in reliance on the exemption from registration provided by Rule 15a-6 of the U.S. Securities Exchange Act of 1934, as amended.
When distributing research reports to “US. institutional investors,” HTI USA will accept the responsibilities for the content of the reports. Any U.S. recipient of this research report wishing to effect
any transaction to buy or sell securities or related financial instruments hased on the information provided in this research report should do so only through Haitong International Securities (USA)
Inc. ("HTI USA") located at 340 Madison Avenue, 12th Floor, New York NY 10173, USA telephone (212) 351 6050. HTI USA is a broker-dealer registered in the U.S. with the U.S. Securities and
Exchange Commission  (the “SEC”) and a member of the Financial Industry Regulatory Authority, Inc. (‘FINRA’). HTI USA is not responsible for the preparation of this research report nor for the
analysis contained therein. Under no circumstances should any U.S. recipient of this research report contact the analyst directly or effect any transaction tobuy or sell securities or related financial
instruments  directly through HSIPL, HTIRL or HTIKK. The HSIPL, HTIRL or HTIKK analyst(s) whose name appears in this research report is not registered or qualified asa research analyst with FINRA
and, therefore, may not be subject to FINRA Rule 2241 restrictions on communications with a subject company, public appearances and trading securities held by a re search analyst account. Investing
in any non-U.S. securities or related financial instruments (including ADRs) discussed in this research report may present certain risks. The securities of non-U.S. issuers may not be registered with,
or be subject to U.S. regulations. Information on such non-U.S. securities or related financial instruments may be limited. Foreign companies may not be subject to audit and reporting standards
and regulatory requirements comparable to those in effect within the U.S. The value of any investment or income from any securities or related financial instruments discussed in this research
report denominated in acurrency other than U.S. dollars is subject to exchange rate fluctuations that may have a positive or adverse effect on the value of or income from such securities or related
financial instruments. All inquiries by U.S. recipients should be directed to:

Haitong International Securities (USA) Inc.

340 Madison Avenue, 12" Floor

New York, NY 10173

Attn: Sales Desk at (212) 351 6050
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FRRREAKADKERN FBELELR.

PEEREDELER ARLZHNZEALS. ATRAREAN AL Securities and Exchange Board of India (“SEBI" ) % #) Haitong Securities India Private Limited (“HTSIPL” ) #f
KA, G RAAEZ BSE Limited (“BSE”) A National Stock Exchange of India Limited (“NSE”) (% 4kA T PERA A 1 ) HERE.

HE A4 Haitong Securities India Private Limited

SEBI AF % 27 VA2 A 5 INH000002590

ik 12034, Floor 124 Tower 24, One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India
CIN U74140MH201 1FTC224070
4% 91 22 43156800 % A:+91 22 24216327

AARRRANTRAA:  Prasanna Chandwaskar ; @7 +91 22 43156803; ¥4 prasanna.chandwaskar@htisec.com
SEEE, SEBl BFHEME NISM HIGERRREP MDA AR LA BB AT R R,

ARBLRBEKAARR, A252BRGBARERETULARERNA.
WA BABREAEDARAZ 2009 %, REHA R,

People’s Republic of China (PRC}: In the PRC, the research report is directed for the sole use of those who receive the research report in accordance with the applicable PRC laws and regulations.
Further, the information on the research report does not constitute “production and business activities in the PRC" under relevant PRC laws. This research report does not constitute a public offer
of the security, whether by sale or subscription, in the PRC. Further, no legal or natural persons of the PRC may directly or indirectly purchase any of the security or any beneficial interest therein
without obtaining all prior PRC government approvals or licenses that are required, whether statutorily or otherwise. Persons who come into possession of this research are required to observe
these restrictions.

Notice toCanadian Investors: Under no circumstances is this research report to be construed as an offer to sell securities or as a solicitation of anoffer to buy securities in any jurisdiction of Canada.
Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements tofile a prospe ctus with the relevant Canadian securities regulators and
only by Haitong International Securities (USA) Inc., a dealer relying on the ‘international dealer exemption” under National Instrument 31-103 Registration Requirements, Exemptions and Ongoing
Registrant Obligations (‘NI 31-103") in Alberta, British Columbia, Ontario and Quebec. This research report is not, and under no circumstances should be construed as, a prospectus, an offering
memorandum, an advertisement or a public offering of any securities in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon this
research report, the information contained herein or the merits of the securities described herein and any representation to the contrary is an offence. Upon receipt of this research report, each
Canadian recipient will be deemed to have represented that the investor isan “accredited investor” assuch term is defined in section 1.1 of National Instrument 45-106 Prospectus Exemptions or,
in Ontario, insection 73.3(1) of the Securities Act (Ontario), as applicable, and a “permitted client” as such term is defined insection 1.1 of NI 31-103, respectively.

Notice to Singapore investors: This research report is provided in Singapore by or through Haitong International Securities (Singapore) Pte Ltd (*HTISSPL’) [Co Reg No 201311400G. HTISSPL is an
Exempt Financial Adviser under the Financial Advisers Act (Cap. 110) (‘FAX') to (a) advise on securities, units ina collective investment scheme, exchange-traded derivatives contracts and overthe-
counter derivatives contracts and (o) issue or promulgate research analyses or research reports on securities, exchange-traded derivatives contracts and over-the-counter derivatives contracts. This
research report is only provided to institutional investors, within the meaning of Section 4A of the Securities and Futures Act (Cap. 289). Recipients of this research report are to contact HTISSPL via
the details below in respect of any matters arising from, or in connection with, the research report:

Haitong International Securities (Singapore) Pte. Ltd.

10 Collyer Quay, #1901 - #19-05 Ocean Financial Centre, Singapore 049315

Telephone; (65) 6536 1920

Notice to Japanese investors: This research report is distributed by Haitong International Securities Company Limited and intended to be distributed to Financial Services Providers or Registered

Financial Institutions engaged in investment management (as defined in the Japan Financial Instruments and Exchange Act (‘FIEL") Art. 61(L), Order for Enforcement of FIEL Art. 17-11(1), and related
articles).

Notice to UK and European Union investors: This research report is distributed by Haitong International Securities Company Limited. This research is directed at persons having professional
experience in matters relating to investments. Any investment or investment activity to which this research relates is available only to such persons or will be engaged in only with such persons.
Persons who do not have professional experience in matters relating to investments should not rely on this research. Haitong International Securities Company Limited's affiliates may have a net
long or short financial interest in excess of 0.5% of the total issued share capital of the entities mentioned in this resear ch report. Please be aware that any report in English may have been published
previously in Chinese or another language.

Notice toAustralian investors: The research report is distributed in Australia by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited i reliance on ASIC Corporations (Repeal and Transitional) Instrument 2016/396, which exempts those HTISG entities from the requirement tohold an Australian
financial services license under the Corporations Act 2001 in respect of the financial services it provides to wholesale clients in Australia. A copy of the ASIC Class Orders may be obtained at the
following website, wwalegislation.gov.au.  Financial services provided by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited are requlated under foreign laws and regulatory requirements, which are different from the laws applying in Australia.
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Notice to Indian investors: The research report is distributed by Haitong Securities India Private Limited ("HSIPL"), an Indian company and a Securities and Exchange Board of India (S EBI") registered
Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (‘BSE") and the National Stock Exchange of
India Limited (“NSE”) (collectively referred to as “Indian Exchanges”).

Name of the entity. Haitong Securities India Private Limited

SEBI Research Analyst Registration Number: INH000002590

Address : 12034, Floor 12A Tower 2A One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN UTA140MH20L 1FTC224070

Ph: 491 22 43156800 Fax+91 22 24216327

Details of the Compliance Officer and Grievance Officer : Prasanna Chandwaskar : Ph: +91 22 43156803; Email id: prasanna.chandwaskar@ htisec.com

“Please note that Registration granted by SEBI and Certification from NISM inno way guarantee performance of the intermediary or provide any assurance of returns to investors”.

This research report is intended for the recipients only and may not be reproduced or redistributed without the written conse nt of an authorized signatory of HTISG.
Copyright: Haitong International Securities Group Limited 2019. All rights reserved.

http://equities.hti se c.com/x/legal. ht ml
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