PR #43339 ZEIRLE

vlim-project/vlim
[Feature] Support EPLB for DeepSeek v4 Mega Moe
&¥Btla: 2026-06-03 01:56

JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/43339

PATHRE

« —A]iE: A DeepSeek V4 Mega MoE ¥im EPLB fa #3947 X 3

 EME: BRESHAMBE PP EXN TR AKRAEE, PR B9IRIT ( EHIA BRETR £
RAIMRETEBEEM ) BB BT, EETLMNETA PP BEXNFRE EPLB EImEINR, XF
T DeepSeek V4 Mega MoE BJRIBA, It PR RBEE B A AR BRE, HEITMEH
/DAAO

Th RES EAL

SHFEFHITARNE (EPLB) URAL DeepSeek V4 KA MoE 7 & $k4B FH4T T M AE,
EPLB BNHSEMLIE LT XENE GPU, FEHRER, BOF#SHIE, PR body FHIMIRER,
FF 2 EPLB J& output token throughput A 1288 $Z£#%| 1350 tok/s, mean TTFT M
1693ms E 1519ms,

LI RE

1. R E EPLB %#: & vlim/models/deepseek_v4/nvidia/model.py #, §A
EplbLayerState 2 eplb_map_to_physical_and_record, &8k DeepseekV4MoE E A
EplbLayerState fuiBEE XK, EE map_global expert id X¥FREZ MM ID, #Hr
set_eplb_state fm get_expert weights 5%, H¥E
DeepseekV4MixtureOfExperts 52, MixtureOfExperts 0,

2. IRTEIRE: & vliim/distributed/eplb/eplb_utils.py B override_envs _for _eplb $3&hn
moe_backend ¥, Y¥/EIEA deep_gemm_mega_moe B, B{ERE*P EPLB hERE
NCCL_MAX_CTAS=8, &% DeepGEMM A&1F B ah FEIEL,

3. Worker ¥#LiEBL: 7 vlim/v1/worker/gpu_worker.py B
init_worker_distributed_environment 18 H override_envs_for_eplb BHEAN
moe_backend (RJRTF vlim_config.kernel_config) o

4, B NMAL: FE vlim/utils/deep_gemm.py A import_deep_gemm D
@functools.cache, BWHREEFA,

5. MEEEIIE: 7E 8xB200 GPU E{#FH DeepSeek V4 Pro #AEIBHST serving EEMIR, Xtk
B R / £ EPLB, BT HrtERAFEREMR,
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« vlim/models/deepseek_v4/nvidia/model.py (#3k &R 2 25| source; LR
data-contract; %5 _map_global_expert_id, set_eplb_state, get_expert_weights,
_to_eplb_view) : MR, ST EPLB XA ENFIA MoE BB ZEI MR

LT XRET, EPLB RSB, NMATEXIF. UK DeepseekV4MixtureOfExperts 0
%,

- vlim/distributed/eplb/eplb_utils.py ({3 A NE; 5| source; R core-logic; &5
override_envs_for_eplb) : B #r override_envs_for_eplb &%k &3 DeepGEMM Mega
MoE a3, 3R3FFE NCCL_MAX_CTAS #% NCCL 5 cooperative launch #Z [8#I%E
o

« vlim/v1/worker/gpu_worker.py (#3& $1/T8; 25| source; E& core-logic) : %
worker O RERFANIENL F1E3E moe_backend £3k, RITER EBEIIMNET EWNARBILT,

« vlim/utils/deep_gemm.py (R THEAZBR; £5| source; FEA core-logic) : A
_import_deep_gemm % fn @functools.cache, #HEE S AT, R/IMEA S THAE

XS _map_global_expert_id, set_eplb_state, get_expert_weights,
update_expert_map, override_envs_for_eplb, extract_moe_parameters,
DeepseekV4MixtureOfExperts
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vliim/models/deepseek_v4/nvidia/model.py

BoOER S, SZHL T EPLB XIFFIEWMFIA MoE BEik: ZBEIIMIEL Fmat., EPLB RA
T MALTFRERXIF. URII DeepseekV4MixtureOfExperts D02,

# file: vllm/models/deepseek_v4/nvidia/model.py
# £ DeepseekVAMoE 2w, XBEVFTIE / KA R

def _map_global_expert_id(self, expert_id: int) -> list[int]:

¥R EZ BT RIDBMA S| ARrank £ HEslotfRS 51 &,
B TEPLBY QB R —NEE L K3 S MifEslot (RRER) |
REEZTREEE0. 1HENTENTIR,

physical_ids: list[int] = []
# WA rank ATTHIMIE slot SEE
for p in range(self.experts_start_idx, self.experts_end_idx):
# ZRENUFTENZEELTR ID 5BHK—K NHEE
if p % self.num_logical_experts == expert_id:
physical_ids.append(p - self.experts_start_idx)
return physical_ids

vlim/distributed/eplb/eplb_utils.py

B 3T override_envs_for_eplb XA X FF DeepGEMM Mega MoE Jasm, R E
NCCL_MAX_CTAS # % NCCL 5 cooperative launch #2889 3851,

# file: vlim/distributed/eplb/eplb_utils.py



def override_envs_for_eplb(
parallel_config: ParallelConfig,
moe_backend: str | None = None,

) -> None:
LHERMHNEBEENRTE, BHEeEPLBMNCCLEAESMoEERE
cooperative launch# % 4 351,
is_data_parallel = parallel_config.data_parallel_size > 1
is_eplb_enabled = parallel_config.enable_eplb
async_eplb = parallel_config.eplb_config.use_async
is_deepep_IlI = parallel_config.all2all_backend == "deepep_low_latency"
is_mega_moe = moe_backend == "deep_gemm_mega_moe"

| non
>

is_nccl_based = parallel_config.eplb_config.communicator in ("torch_ncc pynccl")

# &S BIEHAT + EPLB + NCCL + (DeepEP low-latency + &3 5 DeepGEMM)
if (

is_data_parallel

and is_eplb_enabled

and is_nccl_based

and ((is_deepep_ll and async_eplb) or is_mega_moe)

current = os.getenv("NCCL_MAX_CTAS")
if current and current.isdigit():
return
override_value = 8
os.environ["NCCL_MAX_CTAS"] = str(override_value)
backend = "deepep_low_latency" if is_deepep_ll else "deep_gemm_mega_moe"
logger.info_once(
f'"EPLB: Setting NCCL_MAX_CTAS={override_value} "
f'for expert parallel with NCCL-based EPLB communicator and "
f'cooperative MoE backend ({backend})",
scope="global",

)
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BEBEL T NCCL, @tlrmchlsmth 45 REBEYEBERER : async NIXL > sync NCCL > async
gloo >>> sync gloo,
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- Pipeline Parallel #RX T = LKA (correctness): EEXREIHALMHST, (EPR ¢

MRPAFIE A,
« NCCL ###25 EPLB Jaimiti¥ (performance): SEXERZ BRILZM T HER, BERYD
NCCL BARTE, #HXEEIFES send/recve LRI PR BRI KMAHAIBBELE T DENEE,
« 2 eplb_map_to_physical_and_record (design): 8 T BAERN
eplb_map_to_physical_and_record, BV RS EE,
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HA Bt
- NCCL #HENAK: BEBNIFRTELM THEERNER, B NCCL ERSHERZRETHN
MM EERR,
- MRERMLTTRE: KA X PUMIEEMERB A EPLB B3| NRMAH, EBRENEMG
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« PR #44356 [Bugfix] Fix Deepseek v4 non-mega-moe model init error: [E—#&& K ik
JE Mega MoE 168, 5 4|l PR BRI E XA R &,
« PR #44367 [DSV4] Minor cleanup for DeepseekV4MegaMoEExperts: Xt EI#E R XAFHE
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