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27 Day 2 of #0OpenSourceWeek: DeepEP

Excited to introduce DeepEP - the first open-source EP communication
library for MoE model training and inference.

W Efficient and optimized all-to-all communication

M Both intranode and internode support with NVLink and RDMA
B High-throughput kernels for training and inference prefilling

M Low-latency kernels for inference decoding

M Native FP8 dispatch support

M Flexible GPU resource control for computation-communication
overlapping

& GitHub: github.com/deepseek-ai/De...
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DeepSeek FFi[f DeepEP

DeepEP RS FMEFERIEIRAY all-to-all Hopper Z2%4 GPU Kernel, B3#F MoE dispatch and com
bine, 25 FP8 [EEIER, $50i&FHT DeepSeek RFIEEY

Github FREHEIE:  https://github.com/deepseek-ai/DeepEP

AN PPTFFJ&E: https://github.com/chenzomil2/Allnfra/

EoapkiEE: https://pan.quark.cn/s/374bc7960241

- ZOMI 3 GitHub github.com/chenzomil 2/AlInfra


https://github.com/deepseek-ai/DeepEP
https://github.com/chenzomi12/AIInfra/
https://pan.quark.cn/s/374bc7960241

DeepSeek FFi/R DeepEP

ERULRY All-to-All 1B(F

52§55 NVLink 71 ROMA I RA / BB RIE(S

JI14% Training JIEIRTIETS Prefill RIS HFHEITEZO
HEIE#ZAY Decoder FYERRIRIEIRTTEZC)

RESTHF FP8 BED &

Rigizhl GPU RIR, SEITESEERIEE

LLTT

L

I

© 0 ZOMI 4 GitHub github.com/chenzomil 2/AlInfra



......

IMERAN (L)

DeepSeek MoE: MoE ZRf41815

MoE Demo: JRIESSCH

DeepEP {&

DeepEP ZH|

T
2L

O

H (Hopper & NVSCHMEM )

[0

GitHub github.com/chenzomil 2/AlInfra



......

RIMERAN (F)

DeepEP ZHIEE

52 FEHY?

DeepEP: IR

DeepEP: {{HSI:
& 5ING

R SRS

/I'JI

GitHub github.com/chenzomil 2/AlInfra



DeepSeek MoE
B(ERIE




All-to-All 1B(S

* All-to-AllE(E: FRFRIMASIETLUIEROREIZINER, ARTRNMHERIERRS.
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MoE (Mixture of Experts)
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Dispatch 9342

£ MoE 1828, dispatch HRIEEMAZIED ZEIARRIES experts T TR, BTFE M@
A token REERGE Top-K NMEZK, dispatch EERIBIBHESERIEEIES KERTMAIEKR., B

HFE:
RETE:

ER— P ESHERZS (FFN) TTEEA token WATETZRAITEL
TRIBDEULEE Top-K NEXR, FHEMXINMAIZERS|FINE.
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Combine §FF

Combine BRI N ETRMNBHERSHEI— N R2AMHIKE. HTEA token FHEILHE
F Top-K MERAVRMEIIMCKINEEIRY, EILFEEGXEIoERENES. BINIE:

ZRES:
TRYE Top-K REFINE, BEINEFRBHERRBEZEIXTNAY token L,
BEERINSCKIINANUHITERS.

Bt :
{EF All-to-All BIERL., BRI TR LENEXRBEEIERAZRIFIEEMT R, LUERHITRE.
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NVSCHMEM B&EE

NVSHMEM Z&7F OpenSHMEM BYFHTERIERZ ], /9 NVIDIA GPU SEEHRILENE R RAYE(S.

NVSHMEM AEEESIE T — N2 BMEEZSE) (a.k.a., PGAS 1E Partitioned Global Address Space,
P XEFEHHEETE]) |, 1ZZTEE#HES GPU BF, AJLABITARAER) GPU AFCHVIR(E, CPU &
FOAVIRELAR. CUDA A ERVIE(EHITIRIE],

https://docs.nvidia.com/cuda/gpudirect-rdma/

https://docs.nvidia.com/nvshmem/api/sla.html
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NVSCHMEM 448
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2. NVSCHMEM 4%

B2 GPUBIAFEAESGHK— 17 XBIZ BBz, Al&@id NVSHMEM API 1j3id]
BE—MEFERRIES AP, {4 GPU ZiE(EH

BFEET AN CPU [SaRVIE(E API

745 x86 K Arm AL TEES

a5 MPI #1EAth OpenSHMEM LI E#E(E
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DeepkEP
Before & After




NVSCHMEM

Frameworks (Tensorflow/Horovod, PyTorch, MXNet, ...)

|

CUDNN CUBLAS
CUDA
NVIDIA GPUs

& zom
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xCCL
NCCL Cloo MSCCL Megatron-LM (MindSpeed) User/API
ACCL RCCL oneCCL
PyTorch / MindSpore Framework
Collective +
All-Reduce || All-Gather || All-to-All e _T_e_’jf?_"_i Bucket || Message
Broadcast Reduce-Scatter
Megatron-LM (MindSpeed) >>> AllReduce | | AllGather All2All P2P Controller/
Collective
P2P Communication
Hardware Topology MPI GLOO NCCL HCCL Data Transfer
Ring Torus Fat-Tree
Ring Tours Fat-Tree Topology
Hardware
CPU NPU(GPU/TPU)
RDMA NVLINK RoCE CXL PCle SHMEM Link
Highspeed Interconnect
Ethernet InfiniBand
CPU NPU (GPU/TPU) Physical
RoCE NVLink
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NCCL vs NVSCHMEM

L NCCL NVSHMEM
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NCCL vs NVSCHMEM

451 NCCL NVSHMEM
Bk HFEMNSE/E (W0AIIReduce. AllGather) , | SZ3FEINIE(S (Put/Get/Atomics) , FBIF
EEEHESSE—IRE, BE/NGPURIEEEIERTE.
FEN e, BN SRR, T Canhmenfencek

nvshmem_quiet) FR{RAFR] I,

sy BT BCEREBEEREL (WncclAllReduce) | BRUHESERZFAIMUIERESAE (A0

nvshmem_put) ,
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User/API Megatron-LM (MindSpeed) Megatron-LM (MindSpeed)
Framework PyTorch / MindSpore PyTorch / MindSpore
+ |
\/
Message Tensor / Bucket Tensor / Bucket
Controller/ AllReduce AllGather All2AlI P2P
Collective
Data Transfer MPI GLOO NCCL HCCL ShlLEN CUDA
Topology Ring Tours Fat-Tree
Link RDMA NVLINK RoCE PCle RDMA NVLINK RoCE PCle
Physical CPU NPU (GPU/TPU) CPU NPU (GPU/TPU)
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Github FFEELE: https://github.com/deepseek-ai/FlashMLA

AN PPT FFJE: https://github.com/chenzomil2/Allnfra/

Eres4fE: https://pan.quark.cn/s/374bc7960241 ({ChY. 1832, 1 FFF)
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Thank you

BARFEHEAEBIMTRE. BIRE.
BNAN, WEDYBERRIEREHR

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

Copyright © 2024 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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