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MTRE

« —4]iE: DeepEP v2 combine HF 1k, A& ITL & 5-9%

- WEDME: BEERIR, LHEEF MoE TXIHAT. cudagraph #HIKXHEK DeepEP XM
M TART, ZINE S XTEAMEIRE: (1) 3 do_async A T ABEH 5%k TREIE
BIATAFF%£, combine_async = do_async and not dbo_enabled() B9ABLER 0[S HT
SCIARIF—FK; (2) receiver M + event.current_stream_wait() HEEREZLER—
R LTRBEEX B host F#. combined_x 5 event B9 GEHABERFA; (3) MK
env gate 5EENIIIRAIRAET, LR KRE LS PR BRENEMHVSXAF, PR body f#iRE
VLLM_DEEPEP_V2_COMBINE_OVERLAP. log-once. capture #§ RuntimeError 2%
FRRA; (4) BANREZIT BB——RE buffer B AASEKSE join BF, mIEMhiERk
{8, BEEEASMNE, EIGN—IREZA head 8§ EP8 A/B. prefill/ X M & UKXT shared
expert MoE #] GPU &%, 7 DeepEP IRAALKITEYI event 4,

THRES B

issue #52744 BAHTE X prepare_finalize/deepep_v2.py 897 &biE AR L
async_with_compute_stream=False & i#t ElasticBuffer combine, 3k docstring .5 &M
MEIERRAAEXRMLERSH, BN modular kernel BEZ % 3FH [finalize_async ->
compute stream LBy shared experts -> receiver join (MK_INTERNAL_OVERLAPPED) |
ESE O combine B & i, X shared expert B9 MoE #%! (DeepSeek-R1/V3) ,
shared-expert FFN &4 MoE BARE BITHEAE T & all-to-all Z/5, issue PEEAH T WM
JEM A/B iE#E: EP8 L ITL p50 -8.8% @C=1. -5.3% @C=24, TTFT &%, B profile B/
flag ON B+E2R combine kernel F#4% shared-expert GEMM E&%) 9.7 us, OFF BIHEZ
P84T A 0o iFEM bnellnm #—F I HREAESLER: supports_async() FB2RE True, it
BA finalize_async M—FF4EURIFEL RSN, AR TEHMIMNT X,

LI RE

1. EAOE5RA: viim/model_executor/layers/fused_moe/prepare_finalize/deepep_v2.p
y B9 DeepEPV2PrepareAndFinalize.supports_async() 1E3R[E True, 1B finalize_async
A self. finalize(..., False) #3R[E lambda: None, _finalize N
self.buffer.combine(...) X EZEf& async_with_compute_stream=False, =& IMEF KR
HBARK R EiZ.



2. K¥E  finalize BHEPIEX: RPIRYE do_async: bool 58, ¥EIRTE
combine_async = do_async and not dbo_enabled(), B R B#EZ%
async_with_compute_stream 5 allocate_on_comm_stream—— /& E 1R IE 5 H &P A BL e
DeepEP # comm stream L, BRI AIINED,

3. A receiver RBAE join: do_async=True R ARBFY3%# N, MmERE receiver, WIER
4 if event.event is not None: event.current_stream_wait() B
output.copy_(combined_x, non_blocking=True), current_stream_wait Z& &M
cudaStreamWaitEvent, /=4 host [, ETUZ2MEET cuda graph 3K Xk
W; HBERFEA combined_x 5 event 5| H, fRiE graph replay B XS R4 = UK,

4. FFBZE DBO EER{REF—3K: do_async=False BHMARLHE output.copy 33K [E None;
DBO T dbo_enabled() A EAE combine_async B1t A False, receiver RN, 5
DeepEP HT prepare/finalize BINBXE % (and not dbo_enabled()) 7%, ABLA
vlim.v1.worker.ubatching 37 dbo_enabled & A,

5. k@A A RY: finalize_async BRAEAN True, FF assert receiver is not None f&
return receiver (JEERZ return lambda: None) ; finalize {%3{% False, 2 docstring
[0 B #Hr——dispatch 3% async_with_compute_stream=False, R& finalize_async &
# B 7 DBO THI%5k,

6. MIREIIEBLE: #F3E tests/kernels/moe/test_deepep_v2_async_finalize.py, H
_FakeBuffer/_FakeEvent {2 3#2 hermetic ZLMR, =MNAFIDBIEZE async B join
WHEIR B receiver. monkeypatch thiE dbo_enabled EEIRFEH combine. UKk EH
finalize B&42; MELEHME BILEFR tests/kernels/moe/test_deepep_v2_moe.py (torch
reference Xttb. eager 5 cudagraph) ER & DeepEP v2 runner BIHLEE LA, 1EaE
IOIEFE PR #R 5104 Y, BTHREWNTIEER s AL,

7. TFEEHAESEN (REAHSS PR BEAREARLRRE) © #AR3IA
VLLM_DEEPEP_V2_COMBINE_OVERLAP ¥ 35T &, T event BEAITIE (& capture #A
RuntimeError) 5 log-once B&; 7 robertgshaw2-redhat &% env gate @bE M,
bnellnm 23K env TIUE| _init_ FHEIWEY HT LIE, FEEXLEHHESIRMER, TR
7 diff UkSKB| +28/-8, mABRIAFRE,

R
« vllm/model_executor/layers/fused_moe/prepare_finalize/deepep_v2.py ({3 EFKIH4T

BAE; 25| source; M core-logic; &5 finalize, finalize_async, finalize, _receiver)
C R PR EN X, B EAMMEREUKZS IR IR DeepEPV2PrepareAndFinalize. finalize

/ finalize_async A\ &) A EERP X4t combine #H3RENZEEM join B9 receiver

, FB{RE DBO 5@ finalize BIRAEFTH, 3 docstring R E#,

. tests/kernels/moe/test_deepep_v2_async_finalize.py (3R RAZZAMIR; 25| test;
A test-coverage; &5 _FakeEvent, FakeBuffer, _make_pf, run) : #3gH
hermetic ZZMR, AR buffer / & event EEHRBAPIE [HP L& combine. join 3
i&;@lj receiver] [DBO [Elig[ﬁ]ﬁ_l rﬁ]ﬁ finalize ?jgi’@a‘%ﬂh E%%é@, Eﬂiﬁ%éﬁ%
KBy async RAFREEIREA,

X5 DeepEPV2PrepareAndFinalize._finalize,
DeepEPV2PrepareAndFinalize.finalize_async, DeepEPV2PrepareAndFinalize.finalize,



_receiver, _FakeBuffer.combine, test_finalize_async_defers_join_to_receiver,test finalize
_async_under_dbo_uses_sync_combine

KRR Fr B

vliim/model_executor/layers/fused_moe/prepare_finalize/deepep_v2.py

o —RAD BREN S, R B AR BIEIR: DeepEPV2PrepareAndFinalize. finalize /
finalize_async M &P RARERFT XS combine F3REHZEM join By receiver,
IR 8 DBO 5[ finalize BIRAITA, 3 docstring A & #,

# vlim/model_executor/layers/fused_moe/prepare_finalize/deepep_v2.py

# AT RIZAR PR IBXEFEENIZINFE, BRI E5ARRKNTXINENL / dispatch 4,

def _finalize(
self,
output: torch.Tensor,
fused_expert_output: torch.Tensor,
topk_weights: torch.Tensor,
topk_ids: torch.Tensor,
apply_router_weight_on_input: bool,
weight_and_reduce_impl: mk.TopKWeightAndReduce,
do_async: bool, # & supports_async() X5F: True £ F2F combine, False £E#
) -> Callable | None:
a2a_idx = dbo_current_ubatch_id()
handle = self.handles[a2a_idx]
assert handle is not None

if fused_expert_output.numel() |= 0:

if isinstance(weight_and_reduce_impl, TopKWeightAndReduceDelegate):
weight_and_reduce_impl = TopKWeightAndReduceContiguous()

fused_expert_output = weight_and_reduce_impl.apply(
output=None,
fused_expert_output=fused_expert_output,
topk_weights=topk_weights,
topk_ids=topk_ids,
apply_router_weight_on_input=apply_router_weight_on_input,

if fused_expert_output.dtype != torch.bfloat16:
raise ValueError(
f"DeepEP v2 combine requires bfloat16 input, "
f'got {fused_expert_output.dtype}"

# DBO B B3F5h hook / receiver AE, XE{R#FRE® combine, receiver Rit# I,
combine_async = do_async and not dbo_enabled()
combined_x, _, event = self.buffer.combine(

x=fused_expert_output,



handle=handle,

topk_weights=None,

async_with_compute_stream=combine_async, # *x%&: True B combine ¥8# comm stream
+

allocate_on_comm_stream=combine_async, # & FRE comm stream HBC, #EEINE D

if do_async:

# combine B2 43| DeepEP 8§ comm stream; modular kernel &R A receiver Z Bl
# %% &t shared-expert FFN, receiver % &M event wait L&, XERA host ¥,
# AT U Z2MEET cuda graph FHHRXIRA, REREEFE combined_x 5 event,
def _receiver():

if event.event is not None:

event.current_stream_wait()
output.copy_(combined_x, non_blocking=True)

return _receiver

else:
# FEFE&12: combine B#t4E, i N H3RE None,
output.copy_(combined_x, non_blocking=True)
return None

def finalize_async(self, output, fused_expert_output, topk_weights, topk_ids,
apply_router_weight_on_input, weight_and_reduce_impl) -> Callable:
# 5 DeepEP HT SZIXF: BHRIZDMREIEAS receiver, A= lambda: None,
receiver = self. finalize(..., True)
assert receiver is not None
return receiver

def finalize(self, output, fused_expert_output, topk_weights, topk_ids,
apply_router_weight_on_input, weight_and_reduce_impl) -> None:
# [F entry: do_async=False, ¥ N _finalize AT Ko
self._finalize(..., False)

tests/kernels/moe/test_deepep_v2_async_finalize.py

B hermetic ZAMNR, AR buffer / R event EEH#PB AP E [HH LA combine.
join ;]Ei&@] receiver] [DBO EIER[EH] [EHF finalize i I E%ﬁg@, i&%iﬂ‘%éﬁ
KRB async RAFBIXREBRERA,

# tests/kernels/moe/test_deepep_v2_async_finalize.py
# RIKEL deep_ep AR, REE GPU collective; =ZANABILBIXNKNFH. DBO
EER, FF=4&KBAZ,

class _FakeEvent:
def __init__(self, has_event: bool):
self.event = object() if has_event else None
self.waited = False



def current_stream_wait(self):
assert self.event is not None
self.waited = True # ¥R ENERR receiver £ T X&EM event 4%

class _FakeBuffer:
def __init_ (self, out: torch.Tensor):
self.out = out
self.calls: list[dict] = []
self.last_event: _FakeEvent | None = None

def combine(self, x, handle, topk_weights,
async_with_compute_stream, allocate_on_comm_stream):
# DRSS, HErEHE async_with_compute_stream ) E SZEE
self.calls.append({"async_with_compute_stream": async_with_compute_stream})
# DeepEP R ARH combine REIZKEMH
self.last_event = _FakeEvent(has_event=async_with_compute_stream)
return self.out, None, self.last_event

@requires_deep_ep_v2
def test_finalize_async_defers_join_to_receiver():
out_src = torch.full((4, 8), 7.0, dtype=torch.bfloat16)
pf = _make_pf(out_src)
dst = torch.zeros_like(out_src)
recv = _run(pf, dst, do_async=True)
assert pf.buffer.calls[0]["async_with_compute_stream"] is True
# REEA: receiver WA ZRMLAEEEE combine &R, TNEEE O —EH BT
assert not torch.equal(dst, out_src), "join must not happen before receiver"
recv()
assert pf.buffer.last_event.waited, "receiver must join via event wait"
assert torch.equal(dst, out_src)

@requires_deep_ep_v2
def test_finalize_async_under_dbo_uses_sync_combine(monkeypatch):
monkeypatch.setattr(_dv2, "dbo_enabled", lambda: True)

assert pf.buffer.calls[0]["async_with_compute_stream"] is False # DBO T &l
recv()
assert not pf.buffer.last_event.waited, "no event to wait on for sync combine"

A

« BRIAFF B2 % robertgshaw2-redhat E# &% why does this need to be env gated?
cant we just turn this on in all cases?, FEENZL2HIFAREKE env flag (FH
bit-identical. DBO B#hEIR, T event BahkR) , HRFRERARIESEREF— RN
DeepSeek-R1. GB300/ % ¥ & NVLink. decode AEX®AE, prefill K M 5F



shared expert BRI R RIN, FHBEEFESEFLS,

« RELLFF X EEEZME: bnellnm TFiS It seems like the finalize_async method was never
hooked up properly in the first place in DeepEPV2PrepareAndFinalize even though it
says it is supported? ... I think this could be implemented more like finalize_async in
DeepEP HT prepare/finalize class. fE&#aIA supports_async() B3R[E True, 1B
_finalize Y ®| do_async=False B receiver & lambda: None, FEE#% HT SLMEF, H#
i3 env var. 8BRS HE

< JIEBERBETRE: 3T event.event is None 4%, bnellnm 3& 3 When does this
condition come up?, 1E#&IE&A Honestly: only defensively, for a hypothetical DeepEP
build whose async combine returns no completion event — I never observed it with
the commit VLLM pins., A& ZQZEAEBIR, receiver R{RHE if event.event is not
None: current_stream_wait(), 32 None event iEX[RZEAN DBO FI} EIR,

s TRREFEIN: bnellnm FRERIE env BT ITE| DeepEPV2PrepareAndFinalize #3& 4k,
i€ logger RALRMNE; EEHNEER NBRT, REHLFETET] o

- MEEE MR IR bnellnm ERBEBRH Did you verify the perf numbers again after the
last round of changes? I've added the ready label. I'm ready to accept once the
perf numbers are verified. fEEWBARIRE T hot path Z M4 host [ 1#F, device Il
5ENMRAZE—3% (R async_with_compute_stream=True.
allocate_on_comm_stream=True 5 E#H event-wait join) , BEEFHERTH, RAEL
% Buildkite CI #88058 £ %4 fFALIE, PR RAFE perf REMIER T HKMLEH.

«env gate BERE: BRAFRBERKRYEI X (design): % reviewer ENENE ABRIATZ,

env {X1E kill-switch; FE/EFE bnellnm BIEMHEZEINT env var #EARKR, &L RF DBO

B3R5 do async A%,

WER finalize_async MREIEHELK, N HT 523, (correctness): % HT SZILE S HMlfk

envvar. BEATIEEBE, TR diff UKSKE| +28/-8; %1048 PR A THTHEF X1 EHT

EALA T BRI R ELR]

« event.event is None BBE /7138 e it & (correctness): I'J#RFE env var —FFHFR,
receiver R{% ¥ if event.event is not None: event.current_stream_wait(), 32 None
event IEXFREAN DBO RFEER; RMEZLEXR THF combine TG event] MENER
BRI,

cenv BRI E S logger £ (style): fEEEE ML T, _init_ 55 logger XL E
271, AMEIMEEN B RERE,

- ELEREEM MR, MIRRAFHIIHE (testing): PR % perf KT &AL head EMEVER T 3K
I+ & robertgshaw2-redhat &3F; EP8 A/B #5F (-8.8% @C=1. -5.3% @C=24) {5k
B LRI,

R 5 B
o NS

« BRIANBRZRITHEZE: overlap M Tk R & 4] ZA DeepEP v2 HIERIARRIZ ({1X DBO fI4h)
, BUMFTA £ deepep_v2 B9 MoE fERL, {EfTFa&R% [finalize_async 3R ERY
combine B5ER] BIINREZEBERSZ R, 1EE X bit-identical #iE5 GPU MER/ERIE



BHELE R, BERA head REH A/B,

o BHAEMEBE A IR R E TR ARREE: viim/model_executor/layers/fused_moe/prepare
_finalize/deepep _v2.py B _receiver £ event.event is None Rtk S/FE
output.copy_(combined_x, non_blocking=True), &/ DeepEP HiZHERH
combine TREREZREMN, capture FIRNAMEEE N MABMER combined_x, BT#
REMEFEIR / TOMIEENIREE; FEF A vLLM pin B9 commit AR BZIE Mo

- WRXIHAB host BA: MARSEFEIE env IEBIKE __init_, EHE [finalize_async
ERIEXIRANIEIT, eSS 51 os.environl . fEfLE _finalize &5 AR
dbo_enabled(), EZIKMEANZFHN2F/HRE (HT LARFE0)) , TUNREFHIIAE
# host 2%,

- MEREZWHIE AR A EP8. GB300/ £ & NVLink. DeepSeek-R1-671B FP8,
decode £&; 1EE Bk prefill/ K M B ET shared expert B9 MoE K52, issue
HIR 3| per-layer UkzSRE EP MAEREK (EP4 4 13 us/layer 3| EP32 4 18 us/layer)
RERBEMREE, FeEEEIMERIE,

c MHRB EZ MDD KA diff RE 2 A, BHRAER
test_deep_ep_v2_moe_backends #% flag £kt (BZ lasync combine ELTEZE
%) BRMEEAR) HIREIRAIRY; F3EA hermetic MIRXA _FakeBuffer.combine
HEEREIEEKE, REIEAASKS join INF, FEEKERKEESH, ELZIEMMET
&K% DeepEP v2 runner 8 GPU 3%,

. SIERIRFRA . ZIKREL ElasticBuffer combine B93REI =540 (combined_x. handle.
event) BA% allocate_on_comm_stream S#1E X, DeepEP RRAZ F Bt o] REES ERERS
: MR requires_deep_ep_v2 skipif RIF, RLZERAREK, HWHAHRARIRE,

« AFPM: % shared expert By MoE & (DeepSeek-R1/V3 %) 7 EP &Z,
—-all2all-backend deepep_v2 TARFLZER T FE—REE ITL p50 15.71 ms -> 14.32
ms (C=1, -8.8%) . 22.05 ms -> 20.89 ms (C=24, -5.3%) , TTFT fixt# -0.1 ms
, U A arm 23K, R R A RAMERKREIE X AT / KRS,

« Z%M: MoE B combine 5§ shared-expert FFN #4T/5, BERSITERNIITEIR
#, allocate_on_comm_stream=True <3 combine #iH & FFXE comm stream _E,
BHF & ASRERERE A T/, DBO HRENRERY, #RS5 DBO BHH
hook/receiver EH %,

- FAAIRAE TA2M3E: AL T [DeepEP v2 B prepare/finalize & X X5 DeepEP HT 5231
ER, WERIIET vLLM &% BRREE + B EXBEATE] R MHR—&
LIS PR MIARE £ — N RE Ko

« USEEARME: KEPELE—XHFRZORE, JE DeepEP v2 3% (0 deepep HT.
HAth all2all backend) XZ#r; T APl XE, TEEFNEE, TAFTRIFREE (
FAREY VLLM_DEEPEP_V2_COMBINE_OVERLAP BAZMIFR) .

« RFQARID: BRIABRRITAEE |, BRI IR , A MREREN , X EP8 /
decode FERIIE , MR A RLNRTIERE , HHEXHAREA dbo_enabled()

R ERIKEE



« PR #56382 [Bugfix] Carry over queued work when materializing the dedicated
stream: E#EIEEE stream 1KFS cudagraph T B9IRF ERME (
viim/utils/torch_utils.py ®1E MR ERIKTAAE) , 5K PR BAiREM event wait
fRiE comm stream / compute stream SCEREKREIR, B FEIZERE DS HLZIER,

« PR #56104 [Bugfix] [NIXL] Fix multiple handles xfer race: R/BE %K / KV £ % H K2
+ TRERIBEXS AR ER] 95 HAELERTERTREFEERBZABREN A
, AL AE AT event / REREIRBZEE T R,

« PR #41183 DeepEP v2 finalize B&{248% PR (FREURFE LT CRM)  EEE LT AHK
this touches the DeepEP v2 finalize path from #41183, WRAARKENEEIZ PR Er
# DeepEP v2 prepare/finalize & EINFR T HEX,



