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X% 25B; 3) GPT-4 (1 YISk [A]£) 2y 90-100 K, FRATHCHE{E 95 K, FHE € o Il RJE 119 90 K : 4) GPT-
4 /) GPU FII ] KA 32% %] 36%2 [f], FRATHCF [M{H 34%, FHE ol GPU FIH R A 34%; 5) HHE OpenAl 1£
Scaling Laws ALK ARIE (C =T =~ 6*P*D, P NIMSHE, D JyilZi4E token K/, r il
ZREEREREE FLOPS H 45t ) , M| OpenAl ol TS FHE A 3.2 /75K H100.

3k 4:GPT-4 5 OpenAl ol Y% GPU # &

AR GPT-4 OpenAl ol
BRABESHE B 280 560
W &5 Token & (T) 13 25

HRHAF/ER (FLOPS) 2. 18E+25 8. 40E+25
UEFS:: 95 90
GPU &5 A100 H100 (SXM)
B %7 (TFLOPS, FP16) 312 989
HARHE MFD) 34% 34%
B GPU % (5K) 25083 32125

HHRIR: BRI TN

HEER . M ARER DeepSeek-V3 BRIV R ARER, FEF=IWES . HET GPT4 Ml ol A,
DeepSeek-R1 )RRl 5 DeepSeek-V3 MIZk AN AL, 455 V3 BRI S M Bk E I, AT A AR
HEELT: 1D V3BIAYE T DeepSeekMoE 42444 (3.1 Hig b — P Ui B ), 8 FH B8 4R RS 1 5B A, [R] ) % 25 350
SRR, e EREAAE, BIESHD (IX37B), HAWFK: 2) V3 BARH MLA &k (3.1 T
BB, BIEREE S EHERE RME, WM RE (KV) 224F, BT 55, 3) Dual Pipe HEZE
SEILE RO K T, BREBER B GPUR I Z,; 4) DeepSeek #H 7 —FioF] FI FP8 #¥ #% :HE AT U1 %5 10 41 kL &
TREREREAELE, ARG BE VISR PR Ak I 25 B3R .

= BARAFEEH, KEB Scaling Law 1B

2.1 VY[ : DeepSeek-V3/R1 AR B HAHRL: ?

BT R BRI, DeepSeek-V3 SEIL TR ISR, B R ARBNLERL . 28751, DeepSeck-
V3 SEE T V2 B ) MLA Al DeepSeek MoE 2844, [FII#E— 2B IT 61 1 JCAf B0 2k () 11 388 i s, IR B 1
% token T (MTP) &k H AR LA 5 ERE -

ZLBAERERS (MLA): LM B OHLEIZ BIER )] (Self-Attention), HEERIKAIEA 54 token I
R AT R, MRS SCAKE n BEAERENOM®) =0@n?); SEMHRIZET KV Cache J5
W, FFHBHERT (KV) G E i SR B ME R, I SRS 8 B A0 Mm?): 1 MLA W3 —58 i #5 1)
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Ji3, B token AR S BB B A, 78 LT AR AR B OL T b SR A 247 7 oK

DeepSeekMoE: L XIRA A (MoE) J& il KB AR A M 2% (FNN) —F BT % A
[T FNN T Z A ES 515, MoE FIF [ 1# L il b iy N B0 75 22 e s & R S 5 hb B, A T =
it MoE 157, DeepSeekMOoE 18 H BE4HKL B 1) % 5, MBS — Lo LR R, #— P IRA TIIES 5. 1t
Gb, R FRAAERATAET S SR A T BB AIG, DeepSeek £ H T04H B 4k 67 4351 SR, R A
LRI B A WA R 22 00, B ORI ZRid 72 h L R 3P SRR Bk Re .

11: DeepSeek-V3 & A 484

Attention

Output Hidden "E[OOOO ..T.. OOOO]

[ Multi-Head Attention ]
f

RMSNorm

DeepSeekMoE
r---r-—-—7"-7""~"7"7""""—"~" """~ TTTTT - TTTTTTT T |
| (OO0 - - QCOQ) D Routed Expert !
I H r
Transformer Block xL [ Output Hidden h; D D Shared Expert :
J—— S ' i
I : ’," X
! i [
: Feed-Forward Network ’_‘ [
I 1 Tes o :
' 1 [ I
1 1 \ X
! 1 | I
: RMSNorm : : :
] ] I
! I I [OOQO -~ OOOQ) Input Hidden u, |
I ] I
: : Multi-Head Latent Attention (MLA)
I T 1
I Cached During Infi
X ! ached During Inference
I
I
I
I
I
1
I
I
]
I

OO ~ OO0 Latent ¢? Latent c&V

Input Hidden h, IOOOO s OOOO]

_________________________________________

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

% token THM] (MTP): i KA token-by-token 24/ F 5, MEFR token AERFEME S FERLH, N
MR Ui A2 T S ZRBAEFE A 3. MTP J7 V5 E 25 token FIAERL, ¥ 7BHLZ token MIAERL, #-FUIZK
FHEF I PERE . DeepSeek FEINT I A MTP HVE#EAT 77— LAk, BT TR S token, FEAERE AT VR B OR 37
SERE IR DR R
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& 12: DeepSeek-V3 £ token Tl

Target Tokens  t, t ty Ly L ty ts Ly t, ts ty t
Cross-Entropy Loss I-’ L tain Cross-Entropy Loss |-’ Ligre Cross-Entropy Loss I-’ Lim
L e e T ("
1 Main Model I MTP Module 1 MTP Module 2
| {Next Token Prediction) | Next* Token Prediction) 1 [Next? Taken Prediction)
1

Linear Projection

Transformer Block x L concatenation

Embedding Layer

=

Input Tokens ty ta ty ty

HHFHIR:  (DeepSeek-V3 Technical Report) . #/5#4%

B 7B AL 284, DeepSeek i £k fifi e fiti 75 M HEAT 1 — € UK. B A0 T — A QUK B0 E OF 4T 5k
DualPipe, {E4E— XAl A A1 & ) ey B8 vHRAGEAS , § Rl EReR . I 7RIk, $E 7 — M T FP8
WERRNREAE EEAELE, Hh RO % SRR VEAE FP8 KGR FHEAT, T —Se QB4R ) Homs PR OR 55 7E SR 40
e 1 AP B SRR MBI AR E Vs IRt RErh, SRAISEMIE PTX OGFATEAREIAT) 1% Fudife B AR A v
CUDA J5%, KBl AR, b Tt RITR, fem 1 HEEE L .

& 13: DeepSeek-V3 DualPipe BB FRH

i

i

H#EAIR:  (DeepSeek-V3 Technical Report) , 71/5##%

[ 14: DeepSeek-V3 B & ¥ EHESE

To FP8
' Fprop 0 BF16 Wgrad
To FP8 i ! [+] A ] ) WEIg ht
nput () R—(2)
BF16 : FPaz2 FPaz2 P32 .
BF16
. To FP8 Master | ™ FP32 [ Optimizer |,
Weight Weight States
Input To BF16 @ Dgrad ." To FP8 Output To FP8
Gradient S Gradient
FP32 BF16

HHHIF:  (DeepSeek-V3 Technical Report ) , #7752
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S ZACAET, FTE T AT W B o A B mT SR A5 SR K HERR RE ), O T REAY ANGE T SR AL A 2] SRR A ST
ZALIIRE 1. BARIMN S, R1-Zero BLBITE RL A2 HHAELE T DeepSeek-V3 AAHXS SRS 052 (GRPO), i it 4H
LR LA RGN TR BRSO R A, e S BIZREE RSP sl B AR RRER R T, AL e T
IR 2 B R AR AT 555 B4k, R1-Zero VISR FEH ARMim B “BEEE )17, MBHAR %24 TE
HIHE AR R, R A I TE 2 B B, X b ¢ R BRI R 8 — B AR AR g R RL) 52 R (K
HBERUZ token Fi i, i £ BHE NI XY IEC L P8R, [ T4k S 45721 22 5% 5T 1 e B8, 77 SRZD 3¢ 5] /D -

S R1-Zero B FEIL 7 98 KK HERLRE /7, (EATHTR I w] 132 PE 22 AN H R S 55 B R RINE 1F 74 f5 3 A0
ZMBAIZ AR T LR . R1FFE DeepSeek-V3-Base SEANRA ik, 48T %0 KR 4E (CoT) Ht
PR (SFT) VENV% A3, AR AT & EOR . W R R sR s 1 Jm, AT XHoR R IR 5 R1-Zero A
[FIR R R AG 22 2, FFSINTE S — B2, B AR AR BT 55 ks B SIG T e HE B0 5 A6 22 >0 I8l
AP B R 2 A SCSRWT B0 SET 8l AT RN SR B HAt TRt Bodle . DA s BERUAE S5 A o fnis A At i
FHES R INRE ST e, N Tt — AR RS N S lr ORRF— B SERER L RLFY Be, B RS m BRI A5 T A A0
ToFEE AR ). BER BB, R RERARZBBOHEEER, FERE LRA
B

B 15: DeepSeek-R1-Zero FIBERTE2M B IFESAIEH B 16: R1-Zero 1 R1 YIZRIFEXSEL

DeepSeek-R1-Zero average length per response during training

DeepSeek-R1-Zero

¢ bt oo El
Reinforcement Learning|

0 2000 4000 6000 8000

FTRIKIR:  (DeepSeek-RI: Incentivizing Reasoning Capability in AFIRJR:  (DeepSeek-R1: Incentivizing Reasoning Capability in
LLMs via ReinforcementLearning) , “#/5&#¢ LLMs via ReinforcementLearning) , AINLP 25, g E##

R1 RFBE B R HE T RLScaling Law )P 4T 5 Ml o SERR b, 7£ OpenALHEH ol BRI BRI A B 1 HE 22 14 g B
E N 2R T AT 8] S P AR $2 THA “RL Scaling law”, BNV Py i A B I F2 22 i A (PRMD #5245 R i
MR (MCTS) TR BT BB, Rl IHOR R 5 /252 ) PRM 1 MCTS 1776 X AL IR J& . 223
WS . R1 BRI RIS 14 T —Fh 2 B 255 30, W e 28 — B B RL I R, AR FC N A n] DLl
K RUINZREER) 77 AR T B AIVE B8, BOA— FhaT UIGIUER] “RL Scaling law” J5[A); OpenAl 1 &7 H Mark
Chen tH7K I\, “DeepSeek HIFAM L KIL T — 2% ol I LBE”.
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[ 17: Sam Altman 1§ X DeepSeek-R1 Kyt RE [ 18: Mark Chen 7&IA DeepSeek ZI T ol A%l B B

ﬂ 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 ol-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. FEDeepSeekH i rO1RIEERETR! fBITFITHEIGEN, MBRZIR

DeepSeckiIRTE— 4 AEIERANE, R EREGHEI LU ER Ll i S A
AL, -

B8, RANGRUTIHONY, HEFEROESNEOAHE RIGR

ey

TR DB OANT . FEER TR D2 OANT . FEER

A /R B SRR EEIEA K ERRE OpenAl ol-mini AR . EIKEHKIHT, ol RIFERE R
e FEHIZRN (OpenAl 2 KHR 1A ol-mini B4 MEHERE 19k, HAETF AR HS: W RHEET GPT R4 HiAY
Mk, HRRRNZALTS T GPT 4o-mini), 1fj DeepSeek-R1 MIE7E V3 fyFEat Fi@id sk SN A 5 . H
I, DeepSeek JHiT [ 5 E R/ MERL 2218 DeepSeek-R1 %t , & E$TH MEAIHER ALy, Al EH T 5
OpenAl ol-mini ANFIHIE B, MRISERR FFTRE T 281 /NS BUE 4R A8 Mk LB I 28 4R Tt IR Fe 418 .

SR, R BIE “RE SR 7 (DCA) HIBREUR B S . A RRAOE B HERE = ANRE s, RIS 5 R
JIEEMERLE B WARMERESE RUAZKME, SR RS2 ShEE RAG, MTTHE % F Al s KB AL R RE /0, X T /Y
TPRETE, BE RS AT .

19: BB “GENNIE" B4l

Small Language Model () RAG

Knowledge

BRI Pl A G025 F il FABEA A, Fladtd

RATINA, DeepSeek-V3/RI RFNBER L ORBAET 1D ARG TR ZE NI YIGRs A, B TR
Ptk T MoE BRI AR, FTH AR | R A5 K5l 58 Mo B AR EATVE 70 Sk IR MDAk 20 ALAH X sfemss 18 4k 50k
(GRPO) ST A MR 7Y B By T ek AR, Sl 1 “Se BRES ™ 3D R4 7 — AR AKTWAT ) “RL Scaling law ”
Tt ) B BRI AR SRR AT [ 4) AR AV R R 2 BORIZARHERE RE D, AR RN BT R
HEHH AR RN -

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

11



= Wk
QD e

Ik B A

2.2 FHM: Janus RFERIHARERHWHL?

Janus R PR G iR SAES BRI R, RIARBEE SR . DHIEILM S A AL S5 A B AL
Gl s R AP, HPAEBAESS th, AL T AR B RO IR R R S BRI TR R, AR RRAE 55
W) 25 B R A T AR PR b DR R R — B, DR MG SR S G B s 2 R G5 44 AN SCEE AR o Janus 3
HIBRL B O BORIE T S22 BN TR 5 78 i i, Sl 2 NMISLRORL I A R AT, G2 A 22 RS T it A 22 R
ISP, T B R FR E ) SR IUAN AT e 12k

20: Janus-Pro Z2#3

Understanding Language Response: X, Image Generation Generated Image: X,
Text De-Tokenizer essses Image Decoder

T T

Auto-Regressive Transformer

I 1 I T

Und. Encoder Text Tokenizer seenee Text Tokenizer Gen. Encoder

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

H#Fe N (Janus-Pro: Unified Multimodal Understanding and Generationwith Dataand Model Scaling ) , #7/5 Z#

ZRESEREREH MR R, BEANT BERFERE. BB AE S8 3 245 L Transformer 4
REMEEIEA L. LU DDPM. LDM. DIiT AREMT HEA, L& MaskGIT. MAR Z54ERS B BT BE A %
=R, [ ARSI SR IR A K% &, DeepSeek 1] Janus R FIMA N H K HERS A WA AL T
FAG FAE RBCEAGT, R TE BER R R R B PR B AR SRS Sora, OB BB A BEE TR K
M AL B B EHR IS B, NS B S AR BEE . BAr, B BIEAY B S B R R
GEPETA, R ) R AR T .

& 21: Diffusion Transformer (DiT) 2243

e N - a
/ — —
/ Scale %2
Noise ): j/ L Pointwise Pointwise
32x32x4 WxI2xd / Fep:;rgﬁn::d Feedforward Feedforward
i 3 L /j 1 .ﬁ Layer Norm Layer Norm
Linear and Reshape Soale, shit +T222 |
' / 1 —
Layer Norm —
Layer Norm / 2
Mult-Head
— Cross-Attention
. Multi-Head
N x DiT Block el @, Laver Narm Self-Attention
! Layer Norm
\ Multi-Head —
Patchify ~ Embed '\ SelkAtenton
\ 1 Y1.61 Multi-Head
| | \ Scale, St +———| Seff-Attention Concatenato
| . on Sequence
Noised Timestep £ \\ Layer Norm MLP Layer Narm Dimension
Latent ' v | — 1 — |
32x32x4 Labely \ \ Input Tokens Gonditioning / \ Input Tokens Conditioning / \ Input Tokens Conditioning /
Latent Diffusion Transformer DiT Block with adalLN-Zero DiT Block with Cross-Attention  DiT Block with In-Context Conditioning

H#HNE:  (Scalable Diffusion Models with Transformers ) , #7115 ##
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BAVINA, ZESHIRIEAAAE T HARREZ LS, Janus RIUZOLE TR T —FhEE AL BURS 11 4844
—EREE ST VAR IL, JRSEE [ AN DIT SRR 30 KR, R 2 RS T BE A RFESE AL

2.3 37N H: DeepSeek IEEHIRF R4 ?

R (BB BRARBERNGIBPREFEZEFEM . ERREISEHREAER, AR B EF AR
MR AR IE SN, SR O oy KA I ZRod R R 8ds SR 0 B EORIE, MR 2024 4F 9 H, fE Hugging
Face V& LAREN “HH7 MHEEECHET 1000 4. BAAMS, &80 B hEE. BIRAR, R
RN ZRPR i 4= 5 B PEsREE , # B Jh et R ik g

BARER. AR, G lis E 2 TR R 8R4, IRIMBARERE . LI DeepSeek-V3 I
o), HAEMUE ORI Bl DeepSeek-R1 AL s AR, 42 RL YIZk)m HIHE 28 RAFE IR 2 = o = £ 4
TRARANGR, A RERTT TR 0 R g

HERMRY . R RIZRh, & R A TR SRR RE . 10, DeepSeek-R1 1E 147 ) K B F1] H
R1-Zero R+ N THARMESCE AT WOR , FFAE B RO Bl V3 BERER T4 60 7 2% 54 B SC 1 JI 2R ke
A, BLE#) 20 T35 SHEFLTC R MNZRFEA . RSN, R [/ B ZE AR KD S R S B bt f ol i R A2 RROH 40 6 /8 A6
R HEAT WO S A o

ZRESHER . ZREBERINSS, &R8dEaescE iR, BE R A 7T, Janus - Pro fETII
G BRECT Janus GIAZ) 7200 3G RS FEARREA, (ERSEHHR S G RO LA R 1L, i T
4‘%’*”4&4&%&, PTG AR R T Kimi-1.5 {Ey SR 5% 5107 SR ZR I 2SR, 40 SIE T 25 Bir B

A R R AL T HERE A T RIRAT S5 IO MR RE 0, 1R 2RSSR Bea B T BB SR S A

gen

GRPO HEE—ERE LHEEIEBHARLRIRA. W21 AR, RI-Zero BAE RL HMREFIEL T
DeepSeek - V3 AN HBE AL F L (GRPO). 1Z5 yFdit 2 Py 22 bt Le LA s ms, o BoM 0 JI) 2%, B &
SCHL T I GREE T T35 ma K BE RS 4R T, ST [ AR b 2 dE i B 22 S S5 (] SR Ag U AT 55 SFR |, GRPO
T RL B4R A B FRE A mEE L. BRI, PPO BUETR EARBE R RAG THIR S, O FE B i 5
AR E T GRPO  Hik FOcH4i th s & N AT MR A5, TR BT H I E B AL A doe A &
BAE T ANEMWLE, X i N SRR R e T BIREME. 111 GRPO FIEAR E R BRI AR il A 2 1)
HIIEZE, EReIEBARI NSRRI R al, Gl e BB IR BN R R, A A T RE BN OKT .

B 22: &RBE—RERTER

BRI Blag o, PIRER

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

13



ri ik 3¢ Uk
. ke

Ik B A

[& 23: PPO 1 GRPO #E ZxttLE

PPO
Policy
Model

Trained
Models
RP Frozen
G O
Reward

1
Policy 0, 5 Group‘ A,
q Model — Model — Computation —

HHEHIE:  (Large Language Models Self-Compose Reasoning Structures ) , 475 &2 ##

Reference
Model

BATINA, DeepSeek-V3/R1/Janus SRS T A 11 B H 75 A KBBAT 508 %, 1 GRPO - Sy Uik —
AATRBIRAE RL RSB T NRE IR BR 6], T Be9% i KARRE 1290 B AR M AN E , oS R ER \ 26, e 245
I AGI T8 B3k

2.3 -t A: Scaling Law 2| BHE 7

WM Scaling law #ESHARRY 68 7y 1R &2 3T, EEERA. 8. BIRHIBI L. 575 2020 4F, OpenAl
RIFERSCrh g 7 “Scaling law” , L PIRLE TR fe &k RE 1 2 55 8 BB HE A n =
BN, TS ERE B Sir OZ80IRZIFERE ) FEAR TR, fE “Scaling law” HIREEE R, Ak NIERAE
IR SE 2 o TR s, INZRSE RS HORBRI R, JEIAE MoE ZRHJFAT HHEE R INFE T, KBRS H
ZBREWGIRTI UL E, BORFERESR vy TR R IRACR

SR, ZFER. B, BUEMHIZ), IIZR “Scaling law” IEFIIGHE: 1) BRSHEK BRI
ERER: LSHHBHRTI RO, B DR AR T R R G 2) EARK—eBEH AT
BRIURRE: JLfhil H100 HAT A LS — 468 3.2 Jisk-R7em BB, & 2 /hF< Hif— K (Founder Park 1y
W R AP CEO )74 » —HE IR IS 10 /7K, FRERF 20-30 70 B & i — I, W4 L
IBYERE S EORE R, BNS SRR RIS R T . R EER RN E R HL. 3) WREETEGR
K BAHBRAEMNACEFER 7 mPiaEgdE, BkinR FOR i 3T I 2R s, AR S RH0E S i
T EERIY, AMREREE T FETH A IR TR & BRI BOR VIR RE AL,  FIRE— € L4 7R )k
J&.
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24: K#EBM Scaling law

7 r
4.2
61 —— L=(D/5.4-1013)709% | 5.6 —— L=(N/8.8-103)-0078
3.9
4.8
8| 6
. 4.0
Sa
-
? 33 3.21
F 3
3.0
2.41
L = (Cminf2.3+108)-0.050
2+ - v . - 2.7 . . N '
fo-* 107 10 107 107! 10! 10° 10° 10° 107 10°
Compute Dataset Size Parameters
PF-days, non-embedding tokens non-embedding

###)E:  (Scaling Laws for Neural Language Models ) , 7775 ##

BESS G RIT BN KRG AR FAEE . SillZ0 “Scaling law” #EEEFXTZE, OpenAl T 2024
O HRAT RIGHEAL o1, ORISR I EOR, TR e HEER 0 B R, ORI A TR I b
RERETE I ik B o A= il s SR B O, AR R AR B i ) . DB R BERE AR OB, HR AR e, (6
AR R HE B I R o 0 5 2% 1) R A B T AT D 3R, A P BRI I e, B B AR IR 2. OpenAll
o1 BLALVE RE B & I ZRA AT R THE P AR 4R, S5 U SR R HE BRI B B AR (F IR B ey B
“Scaling law” ; AH¥T OpenAl R JTUEHEFE 7%, DeepSeek-R1 R4 A {E T RL Scaling Law 7477
W, AR R B IR Ak SR R H At B B0 R T

[Z] 2 2] b 3 T: > 1513 =]
25: CoT ARk 26: ol 1 BEREE UIZKREFIR R )+ H PSR A
. . " ol AME sturae ol AIME acurasy
Standard Prompting ‘Chain-of-Thought Prompting . durngira WT - ak et time
e -
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? "0 Lod |
"
A: The answer is 11. A: Roger started with 5 balls. 2 cans of 3 tennis balls - - -~ -
gaich Is 6 tennis balls. 5+ 6 = 11, The answer s 11 ] H
Q: The cafeteria had 23 apples. If they used 20 to m &0 . " & 801 .
make lunch and bought 6 more, how many apples Q: The cafeteria had 23 apples. If they used 20 to ﬁ tl ﬁ
do they have? make lunch and bought 6 more, how many apples - P= -
g J \do they have? ) L] 404 - ¥y 304
i i |- a *
4 ) '
( \/A‘mmmmzaamuwwmm\ e s
| A:Theanswemszlx | b lunch. S0 they had 232202 3, They
bought 6 more apples, so they have 3 + 6=9. The
9.
\answer is9. o Y, o o
A COOUE (o Soaked BT COMpube (o scabe)
A FIRIR: (Chain-of-Thought Prompting Elicits Reasoning in Large 45 ] sty o
o - 9 ping gintamg HHEAKIR: OpenAl, #15#4%

Language Models ) , #/=#

Scaling law =2k B8 255 L3, Bh R RERRSRIR F+.  IE WIS {514 CEO B {-Mh7E CES 2025 L £k
SRAM, ol MR 5, KBEM Scaling law E&EFF BN T =AM A

Pre-Training Scaling: Xf OpenAl 2020 42 H 4518, Il REds AR X, B YRR ok . F B 9% 4%
A%, ALBRPERERL SN TF. R4 Pre-Training Scaling H FS2HA . 50, Bl s @@k 5, HE
SRR AR AT SR %) PSR A E B 7], DeepSeek-R1 HIH ARG FIRESRH, 5 AFERIARL R DAY HEFE
AT TR ARG N B REE”, KR HE MoE 28 . #iRY Infra &7 TH LA, Pre-Training Scaling 5 22 #F

T8 950 B B 1E 32 B S 5T R 7S B
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Post-Training Scaling: (HE5RIL2E I FIA R RIFEHAR, 8N KSR 8 R, RABIA 1 5 % I .
b b, ZRTARTAERE, FA A RRERMST 2] (RLHF) (Z7EXE LB ALY 7k i @0 (il N T bR i
BIEHCRBR . ANFEFREZEAR —80%%), 1fi DeepSeek-R1 4l RL [ HAR T zbr EFTHE TIXFhERE], A&
AL T Post-Training Scaling [ 74T /7 %

Test-Time Scaling: 2 1H EHHACHE IR, BIFEHEREF BOHIEHN 257, JFR A REERE R i) 2820 Ak ) 47 T
AP RRIZ itk o G AEASTRYAERE B BCSE IR B, R L 2 SR B RE

27: BA“RIFE CES2025 E &R FFR “Scaling Law” #Ft 28: BUFIBFEEBAHEMRE

REE
ROM ONE TO TH
J F SCALING LAWS

RREARBRAHRARIN TR BAR ) EXER,

INTELLIGENCE”
|

We further explore distillation from DeepSeek-R1 to smaller dense models. Using Qwen2.5-
32B (Qwen, 2024b) as the base 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!
etal.} 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

RN FEf, FriRIMEE, H5@&% BHHFHE:  (DeepSeek-R1: Incentivizing Reasoning Capability in
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