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[Bugfix] [R3] Size monolithic routing replay buffer for DP
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JRSCEERE: http://prhub.com.cn/vlim-project/viim/pull/5087 4

PATHE
. —4)iE: {85 DP/EP T MoE BB ERENEES KA R
- ESE: {ESEFEIE: routing-replay B9/ F R4 (DP/EP/SP 4A&) R#AZHEA,

capture() BIafh o X AR EEAH TR AR XS E LI, EaXTE local_sizes B9
all-gatherv fn @ BREt, X MhEK. UK padding JHEHME R A,

ThRES EAL

PR body BABULBARAMBRIZAE TP2/DP2 32 T %k3k: H—, Replay buffer
capacity——max_num_tokens & per-rank scheduler limit, M naive dispatch B2 1E A
H 4K kernel RIS all-gather rank-local batches, 3 8192 /T @EXt 16384 1T kernel
BMAFE warmup MMERELK; H=, Gathered shard layout——DP+EP TF topk_ids "TEEH
&% CUDA-graph/SP padding # gathered sequence-parallel shards, 5# % padding
per-DP token it#KILECAY B A fR IREEIZ PR, fR& batch-dimension assertion,

SCEL AR

1. 58S 2 (viim/model_executor/layers/fused_moe/modular_kernel.py,
ModularExpert.set_capture_fn) : #3% dispatch_group_size =
self.moe_config.ep_size if self.moe_config.use_ep else self.moe_config.dp_size, %
_routing_replay_buffer Z—2M max_num_tokens ¥ A max_num_tokens *
dispatch_group_size, JREZ naive dispatch ZEIRHBEAR kernel RISIE group BE& &
rank batch, EP FREZREHZR I EP group M3k DP group.

2. I E WM batch R X (viim/model_executor/layers/fused_moe/routed_experts_c
apturer.py, RoutedExpertsCapturer.capture) : iZEX ctx.dp_metadata.local_sizes F
it#& gathered_size; ZEEEA n == total § n == token_num_per_dp o X ZEEA
shard_sizes is not None and n == gathered_size 4%, % all-gatherv 8§ DP-then-TP
IR it EA DP rank 893%4: shard group #&1Em#, {XE & token_num_per_dp 1TE
Sz¥kdE, #idE CUDA-graph/SP padding.

3. XK5#REEERY: capture() docstring B=MA /Y B AWM, AssertionError &R
MmN gathered_size, % kK& & BECAMELLUEAL,

4. WIFS5EE: RIWETNIR; 1FEE GB200 LIX TP2/DP2+EP BRIAE iR
mixed/decode CUDA-graph capture 5 /v1/completions &K, i3t pre-commit £3f
hooks,



R

« vllm/model_executor/layers/fused_moe/routed_experts_capturer.py (1R BEeaHik; 2%
%] source; FEA core-logic; &5 RoutedExpertsCapturer.capture) : & \M&E X
capture() #3% naive DP+EP TETF dp_metadata.local_sizes BE M batch fEoa X%

, fRR gathered shard & padding 3 batch 4 E K= kK,

« vllm/model_executor/layers/fused_moe/modular_kernel.py ({3 NAZLZ+; K5

K2

source; A core-logic; 5 ModularExpert.set_capture_fn) : set_capture_fn &
routing replay buffer MIZE rank max_num_tokens D BLEK AFZ dispatch group (EP
group 2 DP group) X/NoB, 85 warmup MMEXZE PR,

(P55 RoutedExpertsCapturer.capture, ModularExpert.set_capture_fn

KR F B]

vliim/model_executor/layers/fused_moe/routed_experts_capturer.py

BorMEE X capture() 13 naive DP+EP T F dp_metadata.local_sizes 895 maft
batch i F 4%, #BR gathered shard & padding $3 8 batch 4 E K= kK,

def capture(self, layer_id: int, topk_ids: torch.Tensor) -> None:

# R4 forward context ¥R R E R % DP B

ctx = get_forward_context()

if ctx.dp_metadata is None: # ¥ DP: EiKEXBMEA rank By token
start_loc = 0
end_loc = topk_ids.shape[0]
token_num_per_dp = topk_ids.shape[0]

else:
num_tokens_dp = ctx.dp_metadata.num_tokens_across_dp_cpu
token_num_per_dp = int(hum_tokens_dp|[self.dp_rank].item())
total = int(hum_tokens_dp.sum().item())
n = topk_ids.shape[0]
# local_sizes & all-gatherv B9¥a#AR A /A, ®& CUDA-graph / SP padding
shard_sizes = getattr(ctx.dp_metadata, 'local_sizes', None)
gathered_size = sum(shard_sizes) if shard_sizes is not None else -1

if n == total:
# naive dispatch: Fr&E DP rank B token BB H,
# A rank #A X8 [end_loc - token_num_per_dp, end_loc)
cumsum = torch.cumsum(num_tokens_dp, dim=0)
end_loc = int(cumsum[self.dp_rank].item())
start_loc = end_loc - token_num_per_dp
elif n == token_num_per_dp:
# modular-kernel ¥42: DP combine % quant_method.apply NZR5E K,
# select_experts REFE|IAK rank ) token
start_loc = 0
end_loc = token_num_per_dp
elif shard_sizes is not None and n == gathered_size:
# naive DP+EP dispatch: sequence-parallel shards # DP-then-TP
# JFUF flatten B| EP group, local_sizes Z¥5#% /HE & padding,



# EALA DP rank B93%E4L shard group, BAEFEER padding.

num_dp_ranks = len(num_tokens_dp)

assert len(shard_sizes) % num_dp_ranks ==

shards_per_dp_rank = len(shard_sizes) // num_dp_ranks

first_shard = self.dp_rank * shards_per_dp_rank

start_loc = sum(shard_sizes[:first_shard])

end_loc = start_loc + token_num_per_dp

elif (self.tp_size > 1
and n != token_num_per_dp
and n == (token_num_per_dp + self.tp_size - 1) // self.tp_size):

# SP + modular-kernel B&42: # TP group & dim=0 all-gather,

# R Rl token_num_per_dp 1T, EERZ SP ceil-div padding

topk_ids = get_tp_group().all_gather(topk_ids, dim=0)

start_loc = 0

end_loc = token_num_per_dp

else:
# HRAPR—ERE, BREHIESHE RN buffer X|F
sp_expected = ((token_num_per_dp + self.tp_size - 1) // self.tp_size
if self.tp_size > 0 else -1)

raise AssertionError(
'‘RoutedExpertsCapturer: unexpected topk_ids batch '
f'dim {n} (expected {total}, {token_num_per_dp}, '
f'{gathered_size}, or {sp_expected} for '
f'dp_rank={self.dp_rank}, tp_size={self.tp_size})")

# s A EIEN buffer 48 R E BT
if layer_id >= self.device_buffer.shape[1]:
return

# RIEA DP rank B9ESZ token 75 N buffer, #iREZR padding
self.device_buffer[:token_num_per_dp, layer_id, :] = topk_ids]
start_loc:end_loc, :]

6 A 4

aoshen02 & modular_kernel.py 8] set_capture_fn diff L3I T RENAEEN: —& "A bit

verbose." (B3I MmE) ; —REIUIL dispatch_group _size =TT RA R KA BEMWH

if self.moe_config.use_ep: ... else: ... Bk, F=NEZX "Address routing replay review

feedback" 5L TXE R (R4 head IRAVEFRRE A —ITULH, EP 2 XBXEXH) , M

J& ZJY0516 X aoshen02 #tE, ywangd6 4 APPROVED,

« ZHAEEER T UK (style): FB=AMEK "Address routing replay review feedback" ¥
8 798, PR FEJE 3Kt

. dispatch_group_size BEH X i (style): T4 head RARZMNTIEX (EP FREKHA
ep_size) , BRB T =ZxmRRARXE %, -X a4f624a FRENKIE review iR, FEERE
APPROVED,

R 5 B



« Q& ZHREETLL max_num_tokens * dispatch_group_size AWE, i local_sizes &
SP/CUDA-graph padding, #&3#E padding F sum(local_sizes) TTREABHETE, fEE
_maybe_make_routing_replay_buffer 8 ValueError &, buffer setitem & fail-loud, &
Z 5 DP x & padding B R E&. #ZMKH local_sizes BI#aENIEX (all-gatherv
J&. DP-then-TP Ji/F. shard #K=# DP rank #F) , EXENESEHERL assert,
DX )RF R n == gathered_size PIZMLTF n == total 5§ n == token_num_per_dp Z
J&, # padding {£ gathered_size BT ETFTXR/MMEZ—SEIB L XEREXE, INRFT
AR, EVFIFRIFPIKE runtime validation,

« B AP B A routing-replay capture By FlashInfer B4k MoE + naive DP/EP k=2

(n TP2/DP2+EP 8§ GB200 &) , 8% warmup %5 batch #EWIE; single-DP.
modular-kernel BZIT AR, ZHBHEM group size ZMEK (int16 x
experts_per_token x group_size) , ERIR/I (& token JLFF) o X MoE Bt EKD)
RS HTRENEEMEREEREE,

o REEARIT: OKRRFZRTE | RO ANMENNR |, Z2FEEXN padding U , &#Fi local_sizes
mRRA

KERRBKL

« PR #44214 Add routing replay output for monolithic MoE (per PR body): PR body & H
% PR 5] A7 routing replay output, 4~ PR 2H DP/EP R THWEEESHRRABE.,

« PR #48698 Scale Flashlnfer B12x MoE workspace (per PR body): PR body #
duplicate check 8 #48698 R4 BE¥ & FlashInfer B12x MoE workspace, Ff& A&
PR &£ 89 routing replay i H 2.

« PR #50940 Edit routed_experts_capturer.py shape configuration (per PR body): R4
“m3E routed_experts_capturer.py B R 2% shape BLE, FK&IE capture() B batch 1 F
2%k, 5A PR EAh,

« PR #50759 Skip MoE padding inside router implementations (per PR body): £ router
SEEL A BkiE MoE padding, fiF gathered-batch /@b 8y Ly, A4 PR 89
all-gatherv A @£,



