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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
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DeepSeek FFi/R DeepEP
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DeepSeek MoE: MoE ZRf41815

MoE Demo: JRIESSCH
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DeepkEP
Before & After




XCCL £ Al Y s

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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NCCL vs NVSCHMEM

L NCCL NVSHMEM
B FIXESE(S (WAIReduce, Broadcast) | EFPGASIREIRIMARNENF LA, SIHE
L, EAREZIDHIEZIT, BEGPU/TRIBNEZENFES,
TP mEEEl. MERNESERE, B |REEFEtUTEHS, SaFRENRD
ZEEHFHITES. BE, EeIENEEISEEER.
(Y ETF-NVIDIA NVLink/InfiniBand{TIX EESI1E(ES | FFAPGASIEEYFICUDA-awarefI AN, EiElE

83X (W0Ring AllReduce)

{RIZAE RFHBAL,
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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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NVSCHMEM

https://github.com/deepseek-ai/DeepEP
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internode_|ll.c $F

FFOSISTE ER

£T IBGDA IRAEIERAIIET RIBEMIRE, ERTYBEEEREXKEHTR.

STR(E:
BEEHESRS, RELEKG eI REEOEEF B & EUE.
HiEpZ5EF:

BEES forward pass #] backward pass B{5, 1B AFIRESE(ER/MESHE.

IEF I 5HEe -
1B1d pack2() 1 unpack2() BEHEFTEAGSRE FP8 18I0, BEUEMALIE,
R F=:

{§EF3 nvshmem RTFMH=184{E, TBIREZIZBARFA WHEFIRRE,
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internode Il.c {CHY

v K
v {} deep_ep
v {} internode_ll

auto thre
© clean_low_latency_buffer...

) clean_low_latency_buffer...
) dispatch(void * float * int...
& dispatch(void * float * int... #pragma u

for (int

& combine(void * void * int...
clean

& combine(void * void * int...
=) DISPATCH_LAUNCH_CASE(...
(=) DISPATCH_LAUNCH_CASE... #pragma u
= COMBINE_LAUNCH_CASE(... for (int
=) COMBINE_LAUNCH_CASE... clean
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internode_|l.c £#E 9 A4 dispatch
yagaylniiR

RS RaEI 1IBGDA EOFLAKXRIBIF TR, e A nvshmemi_ibgda_put_nbi_warp ERETIGEL
ED R RERIEE T A,

LT ES B
B EIZEZFIRIRE, TTEE expert YA Token 22, FIRIREUEIZRE 5 A FOTEE,
XS

(FRAEERTE ( shared ) FREFMEERIZUHY Token 2=, FHFH atomicAdd F atomic_add_release
global FR(ERLTIEFITEL
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internode_Il.c Z3R&FF combine

RN
NIRRT REKERES R, FEESHEIRE X, e.g @1T Id_nc_global 1 st_na_global EREELH
IZEFIE NEGE.

RIS -
{$F nvshmemi_ibgda_poll_recv & cg::this_grid().sync() EIZEAE, HWIRFTE T R EUREREHIHT
BFHEE,

FP8 #ll BF16 §&i&:

HIESFHIRES, 5 rrs BRI BF16 1820, LUERTEHNTEGFE.
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intranode.c

DeepEP P TTRWIE(S, BUSMHELHIS., RPXEE, RARFNSLBESFRA,
LI 7 EURET RAARE GPU ZERIEUEMANIE, Z2OEIZEs

TBAERE (notify_dispatch BRZ))
R & (dispatch BZY)
HIRSFF (combine ERZR)
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intranode.c

{E55[EE5: {5 barrier_device 1 move_fifo_slots EREUHITRISIRIE, HRIRFTESIEEHNSBEXIE ZHI
SRETI— MES.

EMPXETE: ®id buffer_ptrs F task_fifo_ptrs BRI MXFUESING!, HBIFREUEESEISTETRIERRYE
FO—3UE,

LR (858N TS EEFIERITEL, 8T atomicAdd F] atomic_add_release_global £

[ R EEFITEL

SSBE: KAEATERE T LUREEIEEHEIEREHIE, TEEXASEHEPHIHER, 25
BISRER,

FUER S5 EF: &I dispatch # combine B, SEMEURNISRIIEH, IEFESZRMNBEHEFIETE
QbIE,
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intranode.c {$t3

> runtime.cu
auto thread_i

M auto lane_id
v {} deep_ep
v {} intranode if (sm_id ==

) notify_dispatch(const int * int * constint * i...

barrier_c
move_Tfifqg
) cached_notify_dispatch(const int * int, void ... __syncth

) notify_dispatch(const int * int * int, const int...

) cached_notify_dispatch(const int * int, void ...

) dispatch(int4 * float * int * int64_t * float * i... _

0 dispatch(void * float * int * int64_t * float * ... H (tz:e
) cached_notify_combine(void ** int * int, int, ... ::e ,-:

int skper

) cached_notify_combine(void ** int * int, int, ...
D combine(dtype_t * float * const dtype_t * c...

0 combine(cudaDataType_t, void * float * con...

PN
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intranode.c 1BEEE notify dispatch()

15

1= .
-w'

{sEF8 barrier_device # move_fifo_slots EREUHITRIZCERE, WIRAMBESETHENKEXIER ZBITSHEI—

MES.
EPXEE:
181d buffer_ptrs #] task_fifo_ptrs ETRLZAXFMESBAG, MBREGEEERIESIEPAIIERMEFR—EULE,
it
IHESNT BRI S S EFIEZRITEL, 18T atomicAdd F atomic_add_release_global Z£[RF1{FE
FTTEL

21 GitHub github.com/chenzomil 2/AlInfra



intranode.c Z{}E93 A& dispatch()
yagaylniiR

BEUED FiaBI SR EREEIBiR GPU, Fl0, (R nvshmemi_ibgda_put_nbi_warp EREUGEIED
R REEITE T R

SLBE(E:
AR HIERBT AT LARIEE IR IR AIESE, TRENASHETIIHER, REBEME,

EEYEHE -
AR AXTRER, WERHTOERIERINTE, Al ZmEdERR AESEIETC (20 nv_bfloa
t16) .
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intranode.c Z#ESFF combine()

EiEiEIL
NI RiEEdED F, FEESHEIARME DX, 181d Id_nc_global [ st_na_global EREERHBIEE
BAIB NEUE.

EiazilEiR

{3 nvshmemi_ibgda_poll_recv # cg::this_grid().sync() ZFREIZIRIE, HIRFTE T Rk IR EmEEH
'le:I;:,F]:?KﬂE

FP8 1 BF16 551
FEEIEEFHIREFR, 15 Frs EUEIEHA N BF16 18T\, LMEHRITEXAVITEIIFAE.
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DeepSeek 58 _FKFFilR DeepEP
XIRRE 1. BEAM] o RiRLes/ Nnf0 B = "?
XJEFOHT BB/ nf0EE?
X Al Pl SRIBEHTRIERAL?
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DeepSeek 58 _FKFFilR DeepEP

XJ KIS

S

5. BEK)

Sk

S SRIBLEEZ I FNEE?

DeepEP EH#Z{FHMHEE NVSHMEM JRf2i[1iH#1T Infra IR, MIAE NCCL S,
(it GPU tBEFNIR RS EERIEIR, 1B 7R8NS HERNSER, GTF B KiTEmA;
FRARIEEN: M\ "H®ED" B "BEE-EEnRILL
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DeepSeek 58 _FKFFilR DeepEP

WEFGRT B R IniiEE? ?
DeepEPEAL I TANEISREATHIATEE, (BT PETT IR RS
CUDAERSHREMS S DeepEPMIFTIRNEF=GPU IR T HBEMIUL AT Z,
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DeepSeek 58 _FKFFilR DeepEP

X Al PN SREBLEFTRYZ(? ? ?

NIVEMOEZEHIE K, DeepEPRRIR T MoE BRI hERBNB(SHIA, SIS T8 SMERImESl &
DeepEPHHEA AT AEE | R AERUIRSSNIEHL

SERIRE" B "HMEIRG" © DeepSeekBIENEMIHERT L MHEET ST ERREMAL
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Github FFEELE: https://github.com/deepseek-ai/FlashMLA

7N PPT FHJ&: https://github.com/chenzomil2/Alinfra/tree/main/06AlgoData

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

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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