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ARG NF A E, £ STOFNFARRT AT RER, HFAEMAE L STNK HREA
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WPOA-Diamond MATH 500 AIME 2024 ‘odeforves S <bench Verified

KA &R RK: 51CTO, HIFEFAL T8

PRI LR RiBES. RGP, RFEHFFFESFFSAMNIFRG ML 1) £
B S, BA L MMLU (EM) 42 MMLU-Redux (EM) ¥ % 715273 88.5%#= 89.1%%)
A E R AIEUE EAARISHIREA, /£ DROP (3-shot F1) ¥ WA 91.6%4R £ P A
AR, 2) RN P, DeepSeek-V3 £ HumanEval-Mul #= LiveCodeBench 4 i
R R T, £ 5EMEE 42L& Z AR GPT-40 #= Claude-3.5-Sonnet. 3) 7245
H44, BAL39.2% (AIME 2024) 4= 90.2% (MATH-500) &9 5 %42 E#T5], KA
TRAOKFHEER), EXRRFARFL2ERPHFERTF T LES T,
DeepSeek-V3 & LR AR LA, 6.4 Meta 49 Llama-3.1-405B #= OpenAl &)
GPT-40. 4) ¥ 344 ¥, DeepSeek-V3 &£ CLUEWSC. C-Eval #= C-SimpleQA &,
THEE—, LT HRBEOFILAEES, 5) I, AKRLAES T, #A L DROP
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B 7: DeepSeek-V3 5tk £ AAEA £ %A A AR b eyt &

DeepSeek- Qwen2.5 Llama3.1 Claude-3.5- GPT-40

Basiclimarle Misteiq V3 72Bnst.  405Bnst. Sonnet-1022 0513
Architecture MoE Dense Dense
# Activated Params 37B 72B 405B
# Total Params 671B 72B 405B -

MMLU (Em) 88.5 85.3 88.6 88.3 87.2

MMULU-Redux (EM) 89.1 85.6 86.2 88.9 88
MMLU-Pro (EM) 759 71.6 73.3 78 72.6

DROP (3-shot F1) 91.6 76.7 88.7 88.3 83.7

English  IF-Eval (Prompt Strict) 86.1 84.1 86 86.5 84.3
GPQA-Diamond (Pass@1) 59:1 49 51.1 65 499
SimpleQA (Correct) 249 9.1 17.1 284 38.2
FRAMES (Acc) 733 69.8 70 72.5 80.5
LongBench v2 (Acc) 48.7 39.4 36.1 41 48.1
HumanEval-Mul (Pass@1) 82.6 77.3 77.2 81.7 80.5
LiveCodeBench(Pass@1-coT) 40.5 31.1 28.4 36.3 33.4
LiveCodeBench (Pass@1) 37.6 28.7 30.1 32.8 34.2

Code  Codeforces (Percentile) 51.6 24.8 25.3 20.3 23.6
SWE Verified (Resolved) 42 238 245 50.8 388
Aider-Edit (Acc) 79.7 65.4 63.9 84.2 729

Aider-Polyglot (Acc.) 49.6 7.6 5.8 453 16

AIME 2024 (Pass@1) 39.2 233 233 16 9.3

Math  MATH-500 (EM) 90.2 80 73.8 78.3 74.6
CNMO 2024 (Pass@1) 43.2 15.9 6.8 13.1 10.8
CLUEWSC (EM) 90.9 91.4 84.7 85.4 87.9

Chinese C-Eval (EM) 86.5 86.1 61.5 76.7 76
C-SimpleQA (Correct) 64.1 48.4 50.4 51.3 59.3
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&+ % (MoE) #%A!, L&A Token # &£ %4 %) T 37B, il id Auxiliary-Loss-Free Load
Balancing #= Multi-Token Prediction (MTP) # K &3\, L FRE T A L M0 75D Fe
AR A 2 E LWk S . B84 Transformer Z#7F, DeepSeek-V3 &% 3%+ & *t
H Rl fe B PAT T IR AR, FAREA Token #9412 2 Ao Bk, FIEA Y TiHH
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B 5: MindIE #4447 & B
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NG R AL FINFP8 Ngfmb g EHFES, KBEKTHE. 45752 FP8 il %
i#id /& Tile 4= Block A3 AWK BT, K& T 2R E, FHE—F R TLEMEE
* (GEMM) & R Aodf &, i a XA H PRARESHE KA. s, DualPipe
HEGERAFRAT HEABENHKESR, KBERT BT B0 ER, E555 56
+ X3 K13 2 ARhFe 3 . 48T Meta 89 Llama3 & % 16384 3= H100 GPU %,
DeepSeek-V3 X & 2048 3 H800 GPU PP 7] % mx 48 B MLAE 694E %, I 45 AMK E £ 557

7 % o

A 2: DeepSeek-V3 #A )| 4k A

Training Costs

|Pre-Training Context Extension Post-Training| Total

in H800 GPU Hours

in USD

2788K
$5.576M

2664K 119K 5K
$5.328M $0.238M $0.01M

Table 1 | Training costs of DeepSeek-V3, assuming the rental price of H800 is $2 per GPU hour.
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Figure 5 | Example DualPipe scheduling for 8 PP ranks and 20 micro-batches in two directions.
The micro-batches in the reverse direction are symmetric to those in the forward direction, so
we omit their batch ID for illustration simplicity. Two cells enclosed by a shared black border
have mutually overlapped computation and communication.

Method Bubble Parameter Activation
1F1B (PP-1)(F+B) 1x PP
ZB1P (PP-1)(F+B-2W) 1x PP

DualPipe (Ours) (5 -1)(F&B+B-3W) 2x PP+1

Table 2 | Comparison of pipeline bubbles and memory usage across different pipeline parallel
methods. F denotes the execution time of a forward chunk, B denotes the execution time of a
full backward chunk, W denotes the execution time of a "backward for weights” chunk, and F&B
denotes the execution time of two mutually overlapped forward and backward chunks.
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vk, EARIEH F ARG R T A G G5 S o BT D6 BighLE], TICE AR
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(1) AlXER

(b X552 TR A LINOAER, RAREFFITMMKA)] LT KFEERET XS
B4 T LINO 422 (Linear and Nonlinear Decomposition Framework), & Jf i )3 7%,
# »## (Recursive Residual Decomposition, RRD) H# K, 7 2k 5 ILF i 18] 5 5] #4045 P 4%,
P Fe JE PR X A9 B X4RI, LINO 4B R /&% % 5 Ul o ] 5 5] 4k & 6942 % (Trend) F=3
T (Seasonal) T EEMPAL, HA AT (AR) A 4 Transformer %48 % 3t
JE R MR XSt iT A, @2 RF A Lisk (Linear Block) #= No 3 (Nonlinear Block),
LINO AR AE a5 42 & FUM 22 R A R A e, LR ILT 2018 7 3] B4 50 5 69 5% RAFATAE ) o
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FHIABIFIRE N, AT I ARk E R T AR A AR (+6.2%) . KR&RA
(+3.4%) . EX 2 (-4.8%). P LI (-4.9%) . M= 8% (-5.5%) . A=+ (-5.8%).
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