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. To FP8 Master | TFP32 [ Optimizer |,
Weight Weight States

Input )70 5F76 6 Dgrad ". | mores Output To FP8
Gradient <> Gradient
FFa2 BF16

HHHIF:  (DeepSeek-V3 Technical Report ) . #7752

R1-Zero BiE2E 38 0% S (RL) XHHEEEEKIEF, R1 NRIEARE IR MBI S8 P4 . Ri-Zero K14
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B EIMESHEYISG, HAAURKASREHEEER, RNETER LR

BiF.
S BB 5 e (B IR0 T B 16: R1-Zero # R1 V&3 RExTtE
R1-ZeroAV3-Base RL@m %, & &SFT
DeepSeek-R1-Zero average length per response during training
12000

% 8000 Rl!']/LV3-Basai}&ﬂ'|5$v76*

%: 6000 :‘n:xm ""'a""'w“""‘
; (SFT) Learing

g 4000

2000 - D
0 1) Reasoning-Oriented
Reinforcement Learning|

0 2000 4000 6000 8000

- @

ARk :  (DeepSeek-R1: Incentivizing Reasoning Capabiliy in AFIRJR:  (DeepSeek-R1: Incentivizing Reasoning Capability in
LLMs via Reinforcement Learning) , #/5&7#% LLMs via Reinforcement Learning) , AINLP 25, #i5&#
RIERRE T BRI 4T 75 [ .
“ MBI R T —& BRLBE”
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17: Sam Altman & & DeepSeek-R1 H14 &k 18: Mark Chen 7&1iA DeepSeek ZE1T ol AU BEE

m Sam Altman
@ Mark Chen

deepseek's r1 is an impressive model, particularly around what they're
able to deliver for the price.

Congrats to DeepSeek on producing an o1-level reasoning model! Their
research paper demonstrates that they’ve independently found some of
the core ideas that we did on our way to o1.

we will obviously deliver much better models and also it's legit

invigorating to have a new competitor! we will pull up some releases. %ﬁEPeepSeelﬁﬁJf’ETOﬂR}EﬂEﬂE! fBINEITSICIGEE, AbARziR
DeepSeekiRTE— ANEISRAREE, FEREG bR AT G T S P
A=, s
B2, BANGRUEFOEER, HERGHNESNFNEEYE! HIER
B —ElR K,
T HRRT: BB 0T, FEER T BRRIR: BB 0 ARE, FEER
EBENMNEAREREBEEHARIMERESRS AHE .

2 . BB SR B

Small Language Model @ RAG

Knowledge

HIFAHI: Pl 5 A 5725 F i R a7

BATVINA, DeepSeek-V3/RI RINBER L ORBAET 1D BRI TR Z MM YIGRk A, B TR
DAL T MoE A B, FHTHARAK ) R TR Bl 58 Mo E B dEATVE B 70k AR A4, 2) 4LHH X sk fL 1k 553%
(GRPO) ST A MR 7T B By T ek AR, Sl 1 “Se BRE ™ 30 R4 7 — AR AKTWAT ) “RL Scaling law ”
Tt )R B BRI AR SRR AT 1) 4) AR GV R R 2 BORIZARHERE RE D, AR RN BT R
HEH ARG -

T8 950 B B 1E 32 B S 5T R 7S B
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LSNP RIBBE AR EH R WLL?
RIS EREBTBEALA MR, ARG AR,

3G

Generated Image: X,

Image Decoder

Auto-Regressive Transformer J

Text Tokenizer J Gen. Encoder J

Language Response: X Image Generation

Text De-Tokenizer

R—

Understanding

Und. Encoder J Text Tokenizer J

Image: X, Language Instruct: X Language Instruct: X, Image: X,,

$e#5H N (Janus-Pro: Unified Multimodal Understanding and Generationwith Dataand Model Scaling) , #/5Z#%¢

RS FARTI W MTE W, B BIEMT BOER R R R . H il BG83 24045 DL Trans former 9
HEM B RHAER. UL DDPM. LDM. DIiT SAARGEMIY B, Lk MaskGIT. MAR S8R9 5 (8] B 45 A4 A
ZREEN . RSB RN R % 2, DeepSeek (1) Janus RSN AR s HERD [ 1A 0 R AL T
BB R RBEIT, 5T B R R AR I 5 A AR Sora, O B4 iR R K
e R AR 2 ARG IS R, NS B iR BAM R IR . B AT, B RE AT OB S84 A IR R R
BEVERBE, A7 RBL B ) R 2R T .

& 21: Diffusion Transformer (DiT) 2243

4 N 7 N 7 A
/| ——
@,
. Scale —
Noise 2 . Pointwise Pointwise
32x32x4 32X 32 FPointwise Feedforward Feedforward
) 3+ eedforward . '
1 B Layer Norm Layer Norm
Linear and Reshape 7 Scale, Shift Jale ] 1
L / —
Layer Norm —
Layer Norm /
Multi-Head
— Cross-Attention
. Multi-Head
N x DIT Block S @ Layer Norm Seft-Attenton
! Layer Norm
\ Multi-Head —
Patchify  Embed “\ SeitAtianion |
1 yl‘ﬂl Multi-Head
| Scale, Shift +~—— Seff-Attention Concatenate
1 . on Sequence
Noised Timestep ¢ Layer Norm MLP Layer Narm Dirmension
P
Latent Lo 1 |
32x32x4 ely Input Tokens Gonditioning Input Tokens Conditioning Input Tokens Conditioning
- AN AN S/

DiT Block with In-Context Conditioning

Latent Diffusion Transformer

DiT Block with adaLN-Zero

DiT Block with Cross-Attention

(Scalable Diffusion Models with Transformers ) . #7/=##%

T8 950 B B 1E 32 B S 5T R 7S B
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BATUNS,
BN ) EizE SES )
R CER) BHEEXTIISTESREFEEEA.

B

HEEER.
ZRSHEA:

2 GESE—-RERNER

Prompt @ Aﬁmaﬁ
p 77 kil

AT Plas 2O, TIFER

GRPO HEfE—EREE LR BRARLEKMERME. 1121 Jik, Rl -Zero WIASE RL WFEFALLE T
DeepSeek - V3 AH AN B L (GRPO). 1Z5 yFdit 4 Py 22 Jihxt L AL ms, To i BoM 0 FI0) 2%, B &
SCHL T I GREE o35 ma K BE (R RE S 4R T, 3 ST [ SR b 2 dE i B 22 S S5 (] SR AR U AT 55 SFR |, GRPO
T RL BRI BE FRE A BEE L. BRI, PPO  BET EARBEARRAG THIR S A, O FE B i+ 5
A KEG 1 GRPO  FE FU it G 5 WA AT AR AR 4058, AT BRI EA AL . IME AL B e A &
BAE T NEMWLE, XM i N SRR R e T BIRERME. 11 GRPO FIEAR E R EMERIAY AR il A 2 1)
HIERHZE, TREIBAREM A RAK R g, @ 2T B IR AW R e, I R E TR R KT

8 45 Wb RS2 1IE 3L 2 S5 1 B 5n Ak kR R B
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Trained
Models

Frozen
Models
Policy 0, Reward 5 Group. A,
q Model . Model Computation

H#EAdE:  (Large Language Models Self-Compose Reasoning Structures ) , 475 & #%

GRPO

Reference
Model

BATINA, DeepSeek-V3/R1/Janus SRS T A 11 B H 754 KBAT 508 %4, 1 GRPO Sy Uik —
ST RLAE RL G FE B T ANRE IS PR i, AT BERE S KRR E 29 A A2 I8, oS B NS, A 445K
I AGI HIE # 3K -

2.3 Z8-LH): Scaling Law B|JREBHE M ?

WERM Scaling law #ESNARRY 8 ) ) EE T, EEERA F. BIHIBI L. 575 2020 4F, OpenAl
HIFEWR SOt 1 “Scaling law” , FLPARAE T ORBR ) fe &4k e E 8 it S B S Boa I o8 =
BN, TSR BARSE (ZB0IRZIFERE ) FeAR TR, fE “Scaling law” HIREEE R, Ak NIERFE
IR SE 2 M TR, INZRSE RS HORBRI R, JOILAE MoE ZRMJFAT HHEE R INFE T, KBRS H
ZBREWGIRTI Z TV L, BORFERESR wy TR R IRCR

SRTRT, S BER. By BdEMHIL), NIZM “Scaling law” IETIEKA: 1) ERSHEMENBR %
EEER: LSHABHRTI RO, B DR AR AR R G 2) EARE—eBEH AT
BARURRE: SLfhil H100 H AT LS s — 460 3.2 JiskR7emr BB, & 2 /2 Hif— X (Founder Park 1y
W R P CEO )74 » —HE IR IS 10 /7K, FRERE 20-30 70 B & i — Ik, W Hs Hht
IBYERE S EORE R, BN SR RIS T . R R EER R H R R 3) WRBEIEGR
K BAMHBERAEMNACEFER TR BiaEsuE, B FOR R iRt 2R IR, AR SR8 G4
T BRIy, AMREREE T MFETH A IR TR & BRI BOR VAR RE AL, FIRE— € L4 7R )k
J&.

T8 950 B B 1E 32 B S 5T R 7S B
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& 24: KRB A Scaling law

7
4.2
6 —— L=(D/5.4-1013)79%% | 5.6 —— L=(N/8.8-10%3)-007¢
; 3.9 48
& 3.6 4-0
S
E o
@ 3.3 3.2
=3
3.0
2.4
L = (Cpin/2.3+ 108)-0.050
2 - 2.7 :
io* 1077 10 1073 107! 10! 10° 10° 10° 107 10°
Compute Dataset Size Parameters
PF-days, non-embedding tokens non-embedding

H#H#N: (Scaling Laws for Neural Language Models ) , 77/5 & #

BESS G RIT BN ARG AR FAEE . SiIlZ0 “Scaling law” #EEE A XS 22, OpenAl T 2024
R RAMT RIVGHEAL oL, ORISR IR, TR SR BRI, ORISR T R I 8
RERETE I i B o A= b SR B, MR R AR B e ) . DARE R BERE AR B, HR AR e, ff
DA B HE B I R 0 5 2% 1) R A B AT D 3R, A P BRI I e, B B AR IR %€ OpenAll
o1 BV RE B & I ZRE [A] AT R THE P AR 4R, S5 U SR S HE SRR B B AR . (F IR Bk ey B
“Scaling law” ; AH¥T OpenAl AR JTUEHEFE 7%, DeepSeek-R1 £ 51# Bl {E T RL Scaling Law 7477
), SRR v R I Ak SRR 2R LA A I I JE T 1A .

s, 5 ok s - 3 ST, =
B 25: CoT ARk 26: ol 1 BEREE VLKA EFIR R ) H PSR A
Standard Prompting ‘Chain-of-Thought Prompting 'm I,w:;" o A:I:I:I.:Wh‘l'wm
W0y 00y
Q: Roger has 5 tennis balls. He buys 2 more cans of Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now? tennis balls does he have now? LY L
"
A: The answer is 11. A = L] -
The answer is 1. -] ]
Q: The cafeteria had 23 apples. If they used 20 to 5 60 . " 5 60 .
make lunch and bought & more, how many apples Q: The cafeteria had 23 apples. If they used 20 to i & - §
do they have? make lunch and bought 6 more, how many apples - P= -
do they have? L] 404 - ¥y 304
i . z :
A: The answer is 27. x A 2 ta
The
answer is 9. o o o
A COOUE (o Soaked BT COMpube (o scabe)
FIRJR: (Chain-of-Thought Prompting Elicits Reasoning in Large s o] < >
FERRE: & ght Prompting g nlag R OpenAl, iz et

Language Models ) , #/=#

ZHRBRF IR, B R R R TT.

T 5506 1) 32 15 302 Ji R B 53 4 ORI
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HREE
FROM ONETO T
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RREARBRAHRARI TR BAR ) EXER,
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PINTELLIGENCE”
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We further explore di,stillay’uﬁ/lmm DeepSeek-R1 to smaller dense models. Using Qwen2.5-
32B (Qwen} 2024b) as the basé model, direct distillation from DeepSeek-R1 outperforms applying
RL on it. This demonstrates that the reasoning patterns discovered by larger base models are cru-
cial for improving reasoning capabilities. We open-source the distilled Qwen and Llama (Dubey
et al; 2024) series. Notably, our distilled 14B model outperforms state-of-the-art open-source
QwQ-32B-Preview (Qwen| 2024a) by a large margin, and the distilled 32B and 70B models set a
new record on the reasoning benchmarks among dense models.

= —
COMPUTE

HRITFEN: FfEL, FriRIMEE, 115 &R HHIFIE:  (DeepSeek-R1: Incentivizing Reasoning Capability in
LLMs via Reinforcement Learning ) , /=& #%

BN A

=. DeepSeek-R1 {23 AI AR, ol $E55% R LIF)
3.1 #B/)\H: Rl BEEKE Al PR EEEI?

DeepSeek-R1 JFIR 5| R &FRE I AW, MERRL EI “RB” BI. AREX B ELRE Al Ly
IF 5T, DeepSeek LAMKAR AT A R Dl Zk 5 B 4 BR 55— B BARUHE BB R1. [AIIY, DeepSeek 5gZ7Tiil
THERURUE, TR MIT License JFIRWMSARN TR, FOVFIHABIT A8 R AR T 7 b A ik I AT 128 7%
T, #¢ Facebook 1% N T B GERI A Z ML BATN “THIRAR AL AT RO LR

RL &AM AR, AERATVE BV S,  H AT BUSE Uk . Horr, UC fa 5 FIf¥ ] BAZE CountDown i
MHEILT DeepSeek R1-Zero, LAAE| 30 36 & Al sk 2% 21, (i 3B M5EAliF =5 A8 58 Al 1 3R 50 UE A48
% WRERIHIPNA A T 8K AMFEA, wifE 7B # A 1 5Z ZIH | DeepSeek-R1-Zero fil DeepSeek-R1 [f1i)llZ%, fif
BRI B EHERE IR e 45 % EE R 4 Bk KR T & HuggingFace HIPA, tH7E 1 H 26 H'E &JF

G %) DeepSeek-R1 [FIFT A pipeline, FHETE ZZI5E MG, TR BT I I ZRE0HE R A

T8 950 B B 1E 32 B S 5T R 7S B
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Yann LeCun

To people who think
"China is surpassing the US in Al"
the correct thought is

"Open source models are surpassing closed ones"
See ¥ ¥ %

60 1000
Reasoning Pattern
he model intialy uses cod

ti for re J,
roducing detoiled responses

900

(Tokens)

50 800

»onse Length

700

Res

40 600

—@— Accuracy
—#— Response Length

Average Benchmark Accuracy (%)

Average

500

80 96

FRIKIR: T, TTER

SRR EEEN & T

B - BRI HaEN 1R

o

EERNR: Github, FEE#R

o5 W 7 1) B 9 1D

32: Sam Altman FIAFETFRKEE _ EaVSEIR

deepseek-r1

DeepSeek R1 is now available on
Azure Al Foundry and GitHub

AWS News Blog

DeepSeek-R1 models now available on AWS

» 0:00/0:00

iﬁ‘:‘;

AMA with OpenAl’'s Sam Altman, Mark Chen, Kevi...

755 upvotes « 2.1k comments

ﬁ lolzinventor - 4h

Would you consider releasing some model weights,
and publishing some research?

Qe

o samaltman CO-HOST - 3h
OpenAl CEO Sam Altman | Verified v

yes, we are discussing. i personally think we have
been on the wrong side of history here and need to
figure out a different open source strategy; not
everyone at openai shares this view, and it's also
not our current highest priority.

&2 ¢ 205 &
HRERIR: TEEEIR, FGA, W WEd, TlaER HHERIE: HEEN Pro, H#FER
155 WA ) 13 1E SC 2 S5 1 S BT 2 ORI 75
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< Androld <O I0S <O Series 40 < SymbianOS <& Unknown <O Samsung <O~ BlackBerry OS <& Windows — Other (dotted)

HHEFN: statcounter,  HfEEEE

BAINA, DeepSeek-RL TR M REFRIL L IR A 01, — B/ B O ek 17 AP B SEBr
£, 4% OpenAl [4SETE 2T 56K M5, Ty 24T I AR (19 115 B8 S BUXT P SR R FrOaE T, 4 By T A PRI
BT RERS (T IR AV REAR A T AT 81 SIS BF T 1T BA X R REARY F) AR A2 L B 00 T 62 . 1 A 5
L% . BAh, DeepSeek-R1 A/ AL H 25 HEFE e /I ROA AT RE . SEAR MIBACKE SEA AT IF B IR R Al I SEBr i
b, R SEAT UME I
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AnzEE AloT Al+iZEER Al + {51 K Al+ R A+
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DMFE Hm DARE MKISION | s @ P Dmar | = P EEEEE T opes Oommes % s to::: e
e . : KigERE [Girid .gmh: Gﬂ!!!‘ﬁ: ey moe =]
EE = Hdls SADE @opentl (UMeta Google Onmmmz (IHEC # sas Gopenar ‘g 255 pota A - Q'P*"“:
COmFE D uE dewns o 5 s o [ Al Agents
Google BMimoh| | Google  palixm !!!l!.l Google B2 wicrasot HRM P P— ;

OpenAI I = ) PlamtData B o POIETIA TR R R C Omemez ol nan cp s S
Q;W;;:_J = B8 Microsoft () PlantData 4" BaitAnoc e e I AR 94 #hE CINEE | @0penAT CIAIECname A raLnwg j; RBAE #0300 | ool @ vons b |
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@ SiEsAED AFEME | SRTA/SRES
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cona MHIVE O Gopenal ()7 Commee 4 sz OMRE 5 C(IHEE OBmEEs | O
Omamaz elllisin 2oy ommz OCHAN % wes onBR M. 5, [EEEM 00 P 26 wnz @gieen
fi=Cilv BHETIRS IR gk AlERILEH
SUEEEERG  WEENRG CIFgEE P onz Fealie 3 T8 peecene | AR CUNE B B NN RNN  Transformer
BEEHTS COMRE  aws : Diffusion Model -
DataCanvas CINEZ (Emmss OHRAE Ewus ErnE Gosas AIERHEIRIRS HiEinE
PE— A S MEE OIS CEmENE mese speechacean PRIMETON 87 5~ RinE AIRERESR
mspucen  H3C Do ampn o) [0 O EREEE O BiRE lifewood  BREE TRANSHORE (IR T Tensorfiow O Pyrerch [ Keras © Caffe?
sugon e Qoo 2O | @BWE A Azure | poppen  [ETINIE 4ginfo @ﬁ%ﬁ’ﬁ PPER MI'BEQxnet Spak v

HHRN: TG, TIEE R

$H /1. DeepSeek HJBKAMEAF “AHHFIR” X —R T ¢ HiA BIE, B “MRRE RS LS
BEIBRRME S 7 o QR 2B IR 0 R BT S, *;%?*UXT%JJT“%AZKE’J%E}F&WE HWREIIHROE K. %
Br b, “ANSCHRTRIE” Sk T a7 B 85 2 SR B —— T RO AR SRR R AR T 1, O A T B D e SR S WA

BEhn. MUk, DeepSeek SN T4 /175 SRS 3G N (1 SCHE A8 T 5 J R kg bk, 00X 52 B BT I (152
CRBORUL, MBS Z, FoRIE AU .

BEAERF —RBXESKEEEM, BEMAT TTE, DeepSeek-R1 fifMER fE1E I HRIB R A E5R
WHEEEE, EE—PMET THNARSE NEHRMEHREETRRT 1, F6 ‘Az, A
TS R FFIER B R Bsh, RICERADR PRI S BERARAFR, AR THEFBET

EREREE.
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Cost of Fuel Cost of Fuel

$100 - - - = = v 2. . $100 I ........... -

$BO For v nm e DL Elastic $BO vt e s e
: . Demand .-

Inelastic
Demand

>l

0 10 14 Travel 0 10 11 Travel
BHER: AERFH20%, FERITHEP ABUER: AERG0%, FHRTH
40%. RATIHAEIE A, RIHER AL, Mm10% . AIXMHEETREKE,

FEEL: DeepSeek-R1 MY (19 fl SEfr bR T HhSE7E AT KA B 22 PRI 46 /N LLRcAT T 2024 4F 3 A
GPT-4 Afil, 20244 1 H KA M5 3 GLM-4 74 7E3 4 benchmark ik 2] 1 90%-100% [k, 18 2= B 7E
10 ™ H B 17 2025 4E 1 A R A R1 ©.44%3L OpenAl 2024 £ 9 H K Ai ff) ol iR, AR 2 PR 446 3 4 4N H
FoAio TR A By Jo X R[] Chat bot 77§, F P DI ARG, 776 “RE@Enz” MELg, #lwkimi 78
2024 4F- 3 A S P E R SO FER T & 200 J3 5, BRK H BB SRR E IORIR Bk 2024 4 12 Tkl
SIEEEEETE, DL ) DeepSeek-V3 R A [FIFE AT K T s A PUESE T EIET R R, WK ¥R
DeepSeek B EHIBT R, HIARFFIRIP KRB K RSN, BBRERMR. b, DeepSeek L4 RL H ik
AR FE TR THEE RN A, SRS HEMARSEETESNRER.

B 36: 2024 4 1 B-12 BERNA#E Chatbot (843) BiE
CETD

B PR S SR

o & & & N & N N & W W N

P P P P P P P P L RN NN
—ChE il T e Kimi S —DeepSeek

R Al FEAEE, PEE

PLFH: DeepSeek-V3/R1 1 Ayid HI/AHEEE 7 I (1) Fhbid AL, PERETF S JLAE % 2K Benchmark 15 (42 5,
A B ik R T MR TR R RTRE . AR, X TR EN S, TE OCHER ASE TR A R 08 AN R RLE R R AL
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~ Fide 1 e 1 A
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Qwen—Long A . A . N o
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i Qwen-a FN: 1.2 fN: 0.4 fIN: 67%
wen—hMax 5
B 1.2 i 1.2 Wi KRN
. EIN: 0.03 MiN: ik
ENTRE Lite 100%
i 0.06 AR
ENIRE Speed /: 0.04 N it 100?
5 i 5 21 A ’ o opes e 0.08 it gk !
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