KRB IE
HE7K BT %

a huggingface.co/deepseek-ai
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KAERIENER: BT LLM AEEEMITLENE

BN IR T MOE — KVCache — {RASEE — MLA HEIH
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m

EARBIPR AR BEmEmnhE && =LE
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AISE APl BEASAIZ

482580 @

586H @

5A13H

® ZOMI

DeepSeek

APITEIRSZBEM N1 ITT/B R K Atokens, 275/8
FigitHtokens,

DeepSeek

R LkRETEMoEER, SHE[|K, 88h&E
R, FAE48258EMBRIAPIEMN1TT/BREA
tokens, 27t/BHigHtokens,

EHigAl

GLM-3 Turbo #&2ELERBMN1&HS57c/EHtokensifE
#9150/Bhtokens, HEF—HAF/NMNMIPXE
(LA350=1t) HBNFEL 1 JTk.

OpenAl

GPT-4ok*h, EmREEM. BFF, APIERMN
&I+

58218
LF

5821H
T

KIS|IE

2024EFZ= XI5 |ZEFORCERsINAS L, BERFE
fmEaEAEEpro-32kEMN RE0.00085T/F
tokens,

fEZ=

BB XTI EEREN, Btz OEE
Qwen-LongP#iE97%, FE/E1X790.00057T/F
token, PEINE17cERZ=200tokens,

BESME=

EfOKIREIFIAEDEEERNIE Speed,
ERNIE Lite2H 52,

BR=
SHRE FEABEUNE, BIT-lite. TTH-API

ok (B2l %%, Bit-standard 0.0045
o/ FiiNtokens, 0.0057c/FiiHtokens.
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5 B KIRBUNEEL Timeline

05.06

05.15

F1

S 4 Lite: I ¥0.000
8, it ¥0.001

05.21

faE8

Qwen-long: I ¥0.0
005, #iHH ¥0.002

Ernie Lite/Ernie Speed:
R

05.22
—)
1)

JBJT Lite: %R

DeepSpeek V2 236BFR

=114 I\ ¥ 0.001/k token
i ¥ 0.002/k token

=26 128K
I\ ¥ 0.005/k token
it ¥ 0.009/k token

Qwen-Trubo: I ¥0.

002, #iHH ¥ 0.006
Qwen-Plus: A ¥0.0
04, it ¥0.012

Ernie 3.5: A ¥0.012,
i ¥ 0.012 or

6 NESR ¥ 114(1008
Tokens)

iBTT-std: HIN ¥0.004
5, ity ¥0.005
JRTT-std 256K : BN
¥0.015, % ¥0.06

an4

® ZOMI

Qwen-Max: A ¥0.0
4, i ¥0.12

Ernie 4: i ¥0.12,
W ¥0.120r | DNHE

R 49.9

JE&JT Pro: I\ ¥0.03,
EiH ¥0.1

6 Course https://chenzomil 2.github.io/
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s5—iRibEft: LAS3 ¥ 0.0X it

5H6H, IRENEME NRERE (DeepSeek) IETFFIRSE X MoE DeepSeek-V2, APIHiAN 0.017T/5
Tokens. HijH 0.02 75/ 5 Tokens, ~GPT-4-Turbo 1/70;

Model API Pirce / IM Tokens

Input $ Output $

DeepSeek-V2 0.14 0.28

deepseck oo om o

GPT-4-0613 30.00 60.00

GPT-3.5 1.50 2.00

Gemini 1.5 Pro 7.00 21.00

‘ Claude 3 Opus 15.00 75.00

[ Deepseek Homepage ] * Chat DeepSeek v2 | @ Hugging Face EEEEAN Claude 3 Sonmet 3.00 15.00

€ Discord [EFEEEFERIY v wechat [EFEERPRRRRN X Twitter [Saly Claude 3 Haiku 0.25 125

ML _ fodelforesment abab-6.5 (MiniMax) 4.14 4.14

Model Download | Evaluation Results | Model Architecture | API Platform | License | Citation abab-6.5s (MiniMax) 1.38 1.38

) ERNIE-4.0 (30L—7F) 16.56 16.56

EEperEink® GLM-4 (FifiE=) 13.80 13.80

. .. Moonshot-vl (HZK5H) 3.32 3.32

DeepSeek-V2: A Strong, Economical, and Efficient Quenl 5728 GEXFI) 276 276
5 LLaMA 3 70B 3.78 11.34
Mixture-of-Experts Language Model Mixtral $x22B 200 6.00
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B—iRbE: L5 ¥ 0.0X it

SHIIE, ST XRERHE, EEFMNIE: NI GGLM-3 Turbo API J\0.05JT / J5 TokensPEZ0.017T /
FTokens, PEIEIX 80%;

SIRAIFECFE S £REEE

g MR OK M OB

L

GLM-4-Air GLM-4-Air (tRiEhR) GLM-4-Flash

=ML S1tEE BXLE

1 jTE/M Tokens 10 j_E/M Tokens 0.1 ;I]/M Token:s 50 jTI_',/M Tokens

GLM-4 GLM-3-Turbo Embedding-2 CogView-3
=B =9

NXEE
Sciivt-Tokers 0257

100 JTt/M T 1 JT/M Tokens 0.5 Jt/M T 0.1 JT/53K

P

ZOMI
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SB_iRMkEM: LARE ¥0.00X itfh

5HISH, FpERSE8AXRBIFRFTFEXNINMRS, SEEAXRE pro-32k 1Rl miizHEEREIAN
N18&{N 79 0.008 5T/ 5 tokens,

=32k

EbiT k4 15{€99.3%

SEXEE

FEMNM ELAT UL TS FEEE99. 3%

o= =

0.0008

ERNIE Qwen2.5- S AEE
4.0-8k max-30k pro-32k

& B{i- jt/Ftokens . MEKRRTER. HBEANE
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g

BB : LAIE ¥0.00X it

5218, MEREHMENTREIIRE Qwen-Long APIEINTTEM 0.275/5 tokens f&EZ 0.005

70/ 3 tokens,

LS

97%. FEINIZ,

H\ Fio]2024.05F N4\ S

1R B FAR
Qwen-Turbo
Qwen-Plus
B XY Fin)
AR
Qwen-Long
Qwen-Max

® ZOMI

input Mg
(7T/7F tokens)

BEHYE FENE

0.008 0.002
0.02 0.004
0.02 0.0005
012 0.04

L4

75%§

80%§

97%§

67%8

202455821 BEX

output MM&
(7T/F tokens)

0.008 0.006
0.02 0.012
0.02 0.002
012 0.12

BEHET RO

18 M THEIRYT B /IGPT-4 1/400,

input Mg output MM &
76/F tok 7T/F tok
R (7t/F tokens) _— (7t/F tokens) KiE
Boar BNE Ear BRNE
Qwen1.5-7B 0.006 0.001 83%8 0.006 0002 67% 8§
Qwen1.5-14B 0.008 0.002 75%§ 0.008 0.004 50% §
BXFIE  Qwen1.5-328 0.0035 _EX 0007 oL
B PR BT & 28 PREY 58 2%
Qwen1.5-72B  0.02 0.005 75%8 002 0.01 50%§
tx X
wen1.5-110B 0.007
° B &2 2 0014 mren

10

Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

SB_iRMkEM: LARE ¥0.00X itfh

HF SRR, MEAREK

nputit il T/ Ftokens
FRCERN S 1=¥ 128N

e 0.0005
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SE=iREIN: Rk

5H21H, BEEMESUOKIER Ernie FIATJJ#&EEY ERNIE Speed. ERNIE Lite £HIHRZE,

(s

XOAKEERATNEESESE, VLR

IRRIRTR ETFXKRE BN
ERNIE Speed 8K. 128K %2k
ERNIE Lite 8K. 128K %2R

® ZOMI

ifa

B2

R’

AR AEENE

Jo/Ftokens 7o/Ftokens

o]

0.008 0.008 * B * 5

Brt-lite
Bt-standard 0.01 0.01 0.0045 0.005
+ THE55% + T50%
standfrig:zssk 0.12 0.12 0.015 0.06
yFE87.5% | & FBE50%
iB5t-pro 0.1 0.1 0.03 0.1
+ FIE70%
Sy 10075 % #tokens * 1{Z&Btokens
(v LERBEXR

12 Course https://chenzomil 2.github.io/
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SE=iRbEN: R

5H22H, B CEMREXEE M CEKLite APKASBEETTH;
EBN=EIERE Bt-lite f27T APl INIERIKE, FEBSIEESZ.

ERBHEATRE, ROTNMEHTITE, 881 - SHRASKE LN BKEHBMNTREENINE.

s . . (& HEifiET o v WA
HWA: 0.037T
hunyuan-pro £ 1000 token . -
i 0107 | A \ ———
ﬂ l /
WA 0.00457T
hunyuan-standard £ 1000 token — Itt
! Wt 0.0057T
. = I
h tandard-256k 45 1000 tok A 0.0157
unyuan-standard- oken . _
Wit 0.067 I ==
hunyuan-lite 4 1000 token AN R
Y B R HEMHIANAESIESE, B&RANPXEIEEE,
EZiE1E NIBEHIEEET], AR OIZHESHTTREA]
hunyuan-embedding 4 1000 token 0.00077%
BB TT R & BRI 4 1000 token 0.107%
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AREHHME—ES

® ZOMI

KR 2 FR BAITRE o/ T | Sk oo/ T | sk e LS e
tokens tokens TR H 9
DeepSeek-V2 0.001 0.002 5 He H FERZE
GLM-3-Turbo 0.001 0.001 sH11H B A
oA R 0.0008 0.0008 sH15H FiBkah
pro-32k
T 1H] 0.04 0.12 55 21 H B 1L 25
Qwen-Max
T 0.004 0.002 sH21H Baf H 7
Qwen-Plus
ST 0.0005 0.002 5.5 2.8 Raf H1 7=
Qwen-Long
3 L>—F ERNIE AR AR sH21H EJES
Speed
SC0— 5 ERNIE e B VAR ¢ sA 218 =P
Lite
K E K spark .2 2l sA220H R
Lite
KRk 0.021-0.03 0.021-0.03 5sH 220 AR K
Spark3.5 Max
K JC-lite Ak UK sH 228 iRz
iE Jt-standard 0.0045 0.005 sH22H 5=
=PTH 0.015 0.06 5H22H iRz
-standard-256k
& JG-pro 0.03 0.1 5A22H0 LRI

14

Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

**Eggﬁ} n_&'i'j

1] P 4h KB PE fi b i 55
BORIAE ) v M0 EORRIE

MRS N
10 | ® GPT-40
© GPT-4-turbo
; ® Qwen-max @ Qwen-long
@ Claude-3-opus
@ Ernie-4.0 @ DeepSeek-V2
8 GLM-4 ® Doubao-pro-32K
Claude3 Sonnet
7 Ernie-3.5
GPT-3.5-turbo-0125 o - 13 Turbo
6
5 >
105 100°5 2005 17ERE L Bltokens &
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KEBEERIBK
Al adoption worldwide has increased dramatically in the past year, after

years of little meaningful change.

Organizations that have adopted Al in at least 1 business function,' % of respondents

10/ 100

Adoption of Al
72

65
55

Use of generative Al
33

20
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Transformer: Masked Multi Head Attention

Output
Probabilities

WMARHFREEAR, SEEATTZEEITHEFRAERE
R KEYEHITITZE, BHITIEENREIZS AP EIHER

Linear

-
SH-/—> ﬁ Add & Norm
l;j:.'f'.l"l«-l_ TJo Feed

Forward
4 1 \ | Add & Norm z
Inference e | .
Feed Attention
Forward D) X
_k
Kise Add & Norm
I Add & Norm VR
Multi-Head Multi-Head
) Attention Attention
U S | W, )
— J
3 \_ J g
Positional Positional
Encoding D ;3 e Encoding
4 frau > Input Output
/ Embedding Embedding
5 frau <eos> T T

Inputs Outputs
(shifted right)

& ZOMI 18  Course https://chenzomil 2.github.io/
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Tokens ia)5T

IR, FE THE LLM AP BN ERN
Token 2 LLMs FRTAMEFIERGE SHINAECIBHIERETT, LLM APl &IX Prompt BE QueryHT,
RARNIRAL TS Token fEAXRRESEGA, FHEBEHIKEB SRR/ Token B THIL.

JITFHRILILA, | 4> Token KEY/T 4 ANFFFEL 0.75 PNERTAL, XITFHIL, | 4> Token KEY/Y 1.45 PARL
BiF, IFRATS. SRIHSARFTERERIT/IRIRAY token,

Token 18)7T.
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what is token?

https://platform.openai.com/tokenizer | PMFRIDAZIN 4 NFFFEK 0.75 PNERIE

GPT-40 (coming soon) GPT-3.5 & GPT-4

I am a bald ZOMI

Clear Show example
Tokens Characters

I am a bald ZOMI

Text Token IDs

® ZOMI

GPT-3 (Legacy)

GPT-40 (coming soon) GPT-3.5 & GPT-4 GPT-3 (Legacy)

I am a bald ZOMI

Clear Show example
Tokens Characters

[40, 1097, 264, 48653, 1901, 1937, 40]

Text Token IDs

20
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https://platform.openai.com/tokenizer

what is token?

https:/platform.openai.com/tokenizer | MRIZAZY/Y 0.75 PTEICERTE],

GPT-40 (coming soon)

I am a bald ZOMI

Clear Show example

Tokens Characters

7 16

I am a bald ZOMI

Text Token IDs

® ZOMI

GPT-3.5 & GPT-4

GPT-3 (Legacy)

GPT-40 (coming soon) GPT-3.5 & GPT-4 GPT-3 (Legacy)

BE—NEEBRIERKE

Clear Show example

Tokens Characters

10 12

LB EEBREILRKE

Text Token IDs

21

73 1.45 PNER3CERE
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https://platform.openai.com/tokenizer

Token 2L IBf%

| token ~= 4 chars in English

| token ~= ¥4 words

100 tokens ~= 75 words
BE

|-2 )+ ~= 30 tokens

| EZ5% ~= 100 tokens

1,500 EEj5] ~= 2048 tokens

® ZOMI 22 Course https://chenzomil2.github.io/
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tokenization BI& WY

B XA 5D AAE] token 1IIFE A tokenization, tokenization FEXAN AR NFNEIZGEH, BNXADEIRHE To
ken BYZH Ak

Text in Document : Sentence or Paragraph

=

Tokenization

Token Token Token Token Token Token Token

Word or Sentence

& 70MI 23  Course https://chenzomil2.github.io/
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Tokenization &%

LLM EXY R T ESIESMSERIVEARIEE]. ATENXEHENZHE, EEF AT T Jitokenization]3i%,
B R EIE SHItokenB FIAINAR, SIESIRCE—MERPAESTNES. SESINCHNXASEMREI(GNEIR
BEMEGIEER, ERAREEERSFRAREIERTAERNEER.

PR HRRIEEY
BPE GPT, GPT-2, GPT-), GPT-Neo, RoBERTa, BART, LLaMA, ChatGLM-6B, Baichuan
WordPiece BERT, DistilBERT, MobileBERT
Unigram AIBERT, T5, mBART, XLNet

=2 ZOMI 24 Course https://chenzomil 2.github.io/
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Tokenized in LLM

Raw Text
LLMs are cool.
Tokenized Text ¢
e ——— \\[ i ) ) e ) e )
———— ™ /lLLM| CET T |\
yet #ot

= o | o "| B Token Embedding Layer [T
idon t #sj 0| —— —

e Jme ] '
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Tokenized in LLM

Raw Text Decoder-Only Transformer
GPT-3 is awesome.
¢ / Decoder-Only Layer ]\
TokenizedwText ‘ i [ Decoder-Only Layer ]
{ GPT-3 { is [ awesome [ : ]

| ecoder-Only Layer o |

: [ Feed Forward Neural Network ] :

\[ Multi-Head Masked Self-Attention ]J
[

Token Embedding ..............................
Layer Lookup

+ Token and Positional Embeddings ]
> ;

Token Matrix

\f
Token Embeddings
N | ey >
GPT-3 is awesome

LS 7
Y

Maximum size of this sequence is
determined by the context window

2 ZOMI 26  Course https://chenzomil2.github.io/
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Tokenized in LLM

Token
Probabilities
Query Matrix Transposed Key SOftmax ?
X ezi
Softmax U(Z)i — ZK =
Vd j=1

Linear Layer

Output Token Embeddings

(N N N O {

i

4 :

[ Decoder-Only Layer

A

Decoder-Only
Transformer

A
| + Positional Embeddings )
Input Token Embeddings |
N N N N N | o
LLM #s are cool

® ZOMI

Predicted Next Token

Compute
Loss

Actual Next Token

"IO[0D UI PIMAIA 1S9¢ "SPBSY JUSISHIIP Juasaxdol SI0[00 JUSIsyI( * Sunfew, pIom oy)

J0J ATUO UMOYS 919y SUONUANY * I[noyjIp aiowr Junyew, aseryd oy Sunordwos ¢ Sunyewr, qIioA oy}
Jo Kouopuodop JuejSIp ® 0) puslIe Speay UOTUa)E oY) JO AUBIA "9 JO G JOAR] UT UOTIUS)IR-J[OS JOPOIUD

oy ur serouspuadap douelsIp-Suo] SUIMO[[O] WISTURYOSW Uonuae 9y} Jo o[duwrexs uy :¢ omdn]

is is
in in
this this
spirit spirit
that that
a a
majority majority
of of
American American
governments governments
have have
passed passed
new new
laws laws
since since
2009 2009
making making
the the
registration registration
or or
voting voting
process process
=) more
B [Eifficult difficult
<EOS> <EOS>
<pad> <pad>
<pad> <pad>
<pad> <pad>
<pad> <pad>
<pad> <pad>
<pad> <pad>
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Tokenized in MLM

-

" Pixel Video Space

&

Clean Video

4 Lower-Dimensional Latent Space

Spacetime Patches Latent Space

Diffusion Transformer
(

Multi-Head

(—

 —

L]
Scale
MLP

Attetion

® ZOMI

Condition TokenSJ

1

N Conditioning )

LLM GPT-4 < Prompt

[ Images b
r/] - LLE 3
- =
J
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Tokenized in MLM

Super Aligning

- Data Engining A
) Pat¢ches
Text —» Tokenzier —>
J
Conditien Patches
Audio— / Encoder \ >
e Spacetime Patches
2 =8 ——> / Encoder \ >
Native Video
\ T 4
& ZOMI

Data Flywheel

Condition |
> Text
o
(0]
av)
§ - Audio
@)
) N
DIT =
o
()]
e}
:"]I] — § > Images
(@]
- J

29
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PENEREAR D

BARARBRT, KNEEMNISE, SmTRAECIE. R, REARIURHEESRHTE
RIBUASSOESS ], WEKREHEERN AL 7 B EHY .

Hel, SXERNEFEEERZBERE. BEWHZKIEX.
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Multi-Head Latent Attention (MLA)

MHA KV #ZBREIZI9F Q HRE4EEERE, HIEINFEERFAE KV, MLAZKRER: KV Cache {FE
PR 1KY REIRIRVNEEE, BIRGIE Q HRE%E, (RILTHIBTEFREERFR/INE
ERIKVIE, .

I S7) | Multi-Head Latent Attention (MLA)
1 1 1
! ( AL Cached During Inference !
Attention < _ :
: L I . Output Hidden u;(OOQQ - - O00O0)] :
I I 1 N N 1 |
: p . y [ Multi-Head Attention ] |
I |
I RMS Norm : 1 : :
I | I
B J | {[k; KE) ||[ .
| | |
e : | concatenate 1
| I
| |
! k{ 6@] {k¢;) lr i
I apply I
I RoPE I
| |
| |
| |
| |
| |
| |
| |

_________________________________________
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Multi-Head Latent Attention (MLA)

RoPE RIEFNMARENLE token QK [MEHITAEFERR, XIXSFTEL MLA FRERERISER(E, Dee
pSeek-V2 BIRE—PEVNAEE QK 14T RoPE, THST1E MLA {REE MHA 11 &,

Van)
A\ %

Multi-Head Latent Attention (MLA)

|

E [ Attenti N ! Cached During Inference |
: | ention )\ \I\ Output Hidden “t[OOOO ...... OOOO]

I TR i

: - N : N [ Multi-Head Attention ]

: RMS Norm : t

LS = {[af; afil} N (STeTe)

: __________________ : concatenate concatenate

kf H@ (ki) r@

apply apply
RoPE RoPE

(OO ~ OO Latent ¢? Latent cX

Pl ZOMI 33  Course https://chenzomil 2.github.io/
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Multi-Head Latent Attention (MLA)

30 E]: DeepSeek HFEZR

ZOMI

Transformer Block xL

[ RMS Norm J

SEIEME, FRESHSER SEMBHERRE, SEATH
DIEIERAEIRTS, RE ASEEISHENE, ST RS R RS,

DeepSeekMoE

(0000 -~ 0000 | Routed Expert
Output Hidden ht [ | Shared Expert
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Multi-Head Latent Attention (MLA)

b %% Cached During Inference

Multi-Head Attention (MHA) ! Grouped-Query Attention (GQA) | Multi-Query Attention (MQA) ! Multi-Head Latent Attention (MLA)
| I |

088088} § B E 8

~

3
rrn
L
&7
N
€rra
&
rrn
573
\FF

FF7

s
FErF)

-

.
~

______
nst

........ B &, " Compressed

1 : “ " ........ _ Latent KV
~=[0000000°¢ 00000000 ¢ 00000001

1 L

Attention Mechanism KV Cache per Token (# Element) Capability
Multi-Head Attention (MHA) 2npdyl Strong
Grouped-Query Attention (GQA) 2ngdpl Moderate
Multi-Query Attention (MQA) 2dl Weak
MLA (Ours) (de +dR)1 ~ 3dyl Stronger

ZOMI
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Naive batching / static batching

Iteration

N
w

4 5 8 9

()]
~N

BIESEE-

Batch Elements

Static Batching

Iteratlon

4 5 6 7 8 9
Q
qR,| B[R | | | | |
2 .
Ll
(O
R, [ | | [ [ [=wo|Rr,

Inflight Batching

Context | Gen | EoS LSS

® ZOMI

oee
m o
m o

SRR REGE, (BE LM
HEIRIZZE P, — batch IEA™ request HiH
KEETT,

1ZHT static batching, batch BJZEEVRTF request
SRR ISAY.

R, SEIAEIHEGRE request BEEEHR, BHE
HAREBOTERIR, HEESHHEREIAM
sample/request BYZEFE[E],

Batching 21
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In-Flight Batching/Continuous Batching

Iteration

1 2 3 4 5 6 7 8 9
Q
s EAEED Rs |
q) .o
4R | [ | [=w] Ry |
2
(0
gRr | | [ [ | [=0|R, N

Static Batching

Iteration

Batch Elements

Inflight Batching

Context | Gen | EoS LSS

® ZOMI

1 2 3 4 5 6 7 8 9

In-flight batching {TEE&Z55R request {MENFT
HY request, SCHNEARRIBRE, ,J:F'Tttijtd\
AEREVRE. MBI request SERT,
RRIFREBEH, FANEABINRAES I]:I:
pre-padding FZEEITH, FESEMMERITER
AAE, FTLAREERZS Token ZERGIHIT batc
hing, In-flight batching BT B S # S IR 5N
IEFEKMEF RIS RIFCHIEL B,

Orca: A Distributed Serving System for Transformer-Based Generative Models
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Q

Query Token 1

(1, emb_size)

KT

| uayo] Aoy

(emb_size, 1)

\%

Attention

Value Token 1

Token 1

(1, emb_size)

(1, emb_size)

Query Token 1

(1, emb_size)

| uaol Aoy

(emb_size, 1)

D Values that will be masked

QKT
Q, K,
X
(1, 1)
QKT
Q.K,
X
(1,1

D Values that will be taken from cache

Attention

Value Token 1

Token 1

(1, emb_size)

(1, emb_size)
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B ERERPEREI S

GPT-4 Turbo

GPT-3.5 Turbo

GPT-3.5 Turbo fine-
tuning

® ZOMI

Older models

GPT-4 8K
Input: $0.03
Output: $0.06

GPT-4 32K
Input: $0.06
Output: $0.012

GPT-3.5 Turbo 4K
Input: $0.0015
Output: $0.002

GPT-3.5 Turbo 16K
Input: $0.003
Output: $0.004

GPT-3.5 Turbo 4K fine-
tuning

Training: $0.008

Input: $0.012

Output: $0.016

New models

GPT-4 Turbo 128K
Input: $0.01
Output: $0.03

GPT-3.5 Turbo 16K
Input: $0.001
Output: $0.002

GPT-3.5 Turbo 4K and 16K fine-

tuning

Training: $0.008
Input: $0.003
Output: $0.006

OpenAl IS X—F[F(4 IR, &
BFS seq BIK, iBEES
HEIR S TNIEEINE R
%, BEREFEMRTE
BERERFMREEX, 5T
At
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Microsoft revenue by major product line - ‘
$20,000 i'll/T, AIGC Xﬂ‘z:ﬂﬁ)\ﬁfﬁkl:lﬁ
BFEZETT
o ERERTISEGE, AIGC
510000 P SEN = AV
. AEx. Bz, BEx.
NS 45 K LI BRI R A
S ' —— RIEE, HRR?
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- Office and cloud services = Server and cloud services = Gaming = Windows
-+ Search and News Advertising == Enterprise Services == Devices = Linkedin == Dynamics

Source: Microsoft 10K and 10Q filings, in millions per fiscal quarter GeekWire
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Daily Visits, Worldwide BRI FRIEEIRARIEIS, GPT4-0 &7/5 OpenAl 150 EUHE
125,000,000
100,000,000
75,000,000 4
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i T T Ty YTV
50,000,000 v 'TYW w GPT4o
25,000,000 PT4
0 /
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== ChatGPT (chat.openai.com / chatgpt.com)
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£ C im@hfl RO BESEAAIR, Al Chat Robot FIZSERIRAAR : F5iA TINEI C infliE(L;
ERKERN R REEEEE, St MTlesty, FEBIENENETTINREL ;
FREFREXRCEENA. ™m, REBE LI/ E, SRS EBESKAR,
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24 FEINIMTIRIARAER, FHIR or AIRZ S
AEEUERERIRWT™E, FHRITIREMERR GPT4 S7-m, FBRTE(E 1~3% HFE;
FHRAMEEL (DeepSpeckV2) FHEBEBAIHIR, S HEPMARTFFIRIBEELAINREAA

PRIEAIRELSEHIEEPTE ~B. ~10B #UE, >100B LARFIZNIERFE, ERAORESAE,;

a b
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E1t. MOE, KVCacheFiARSIHEERRIRAIFEL FEX;
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INERRE = Mz E SR A L
HERIRBUEMN LRI LO /Tl /SRS, BIRAMBEHATYE, TRIRTS;
R A BRI S5 IRS SR NV 7l Ascend, REUMEMELZ FIEEIEE;
HERFRISHRE RS, BRECHAE;

a b
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WNTEBEHAERF, FHUT 2013, 204FREESRC, BHEZINRE 00170/KB , PSIBAREE
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ﬁﬁ%y-g’ DRIER! tokens?

10000 tokens

DeepSeek-V2

GLM-3-Turbo

Claude3 Haiku

QWen-turbo

GPT-3.5-Turbo
000000O0CC

QWen-plus
00000

Claude3 Sonnet
od

GLM-4
&

GPT-4-Turbo
4

BB KIEEFRTFE APl T35 Input / Output
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Skylark2-Pro

Moonshot-v1

0000

MiniMax-ababé

ERNIE-4.0
8]

Claude3 0Opus
(
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Bring Al System to every person, home and
organization for a fully connected,
intelligent world.

Copyright © 2023 XXX Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding
the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. XXX
may change the information at any time without notice.
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https://cameronrwolfe.substack.com/p/language-model-training-and-inference

https://cameronrwolfe.substack.com/p/decoder-only-transformers-the-workhorse

https://towardsdatascience.com/transformers-explained-visually-part-2-how-it-works-step-by-step-b49fa4a64f34

https://cloud.tencent.com/developer/article/2327739
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