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PITHE

- —4A)3E: ¥ DeepGEMM Foft MoE A, ¥R %MRS UESMO EE (L

- EEME: ELFESXENRITA: masked/compact FRBARNE CUDA Graph #%&
buffer B9A#T. padding 4TH expert index -1 Bkid TRk kB EIFRTT. UK UESMO EEE
RTE AR %, 2x R Z BUOREEALTE, BINMERERIPAAAR PR RELK, $34F compact R #Y
block_e *t5%5 masked/compact KX mMETRAL; &HEBHAE, FTERMH EP BE
kernel 30K B3 H A A R B9 R,

THRES B

PR body BAFAIEEA: deep_gemm MoE runner BR T 5458 token dispatcher A&, 1EIA
£ [a4 DeepEP R E 5 F M A—r & MoE BER4&—3KIE gate/up 5 down FAEE
FEREEEMNA UESMO, I RERANARER DeepGEMM FEH KR local-expert # R
AOREE B BIRERERE DeepEP BRAMRE, *SFHERETH DeepGEMM X #F,

SCEL AR

1. Z—EE UEBMO REE &1t (python/sglang/srt/layers/quantization/fp8.py) :
Fp8MoEMethod.process_weights_after_loading_block_quant F#|f&x+ DeepEPMoE 3£
Rk, AN wi3_weight § w2 _weight MM E /scale XEFFR A
requant_block_scale_ue8m0_for_deepgemm, HE R EAN
output_dtype=torch.bfloat16 5 weight_shape, {##rxE MoE EHMAER EHTNE E1t.,

2. #3 masked/compact FEREK (python/sglang/srt/layers/moe/moe_runner/deep_gem
m.py) : #3E should_use_masked_standard_layout (num_experts >
num_local_experts B num_local_experts <= 32 Bfi#E masked) 5
_get_compact_all_tokens (ItEH R EZAREHSTHRLER)
pre_permute_standard_to_deep_gemm #EA % : masked B2 E A
moe_ep_deepgemm_preprocess, compact EZ2N A ep_scatter 5
fused_moe_dispatch_index #93& CUDA Graph 381884 buffer,

3. scatter A& X #F padding #xi2 (python/sglang/kernels/ops/moe/ep_moe_kernels.py)
. _fwd_kernel_ep_scatter_1 # 3 num_valid_tokens_per_expert 5%k, & padding T8
A expert index -1, {#£ DeepGEMM Bkt TTRAT; E BT moe_ep_deepgemm_preprocess
£ DEEPGEMM_SCALE_UE8SMO FF Rt E#EHA per_token_guant_fp8_ue8mO0_scatter &
1, FP8 BUE, BALEMBEEAN scale WRE 2x RRIEE,



4. BF16 compact buffer B8R AKX AE: EA scatter &7 grouped GEMM BRI S
WFTR A RKAT, padding TX 8 -1 #riefBUBKE, torch.empty BIR[Z2E R (A
review 9 ch-wan BJ12H]) .

5. MIRELE: test_minimax_quant_scatter.py i1 UESMO scale —3kM. % &R SH1b.
masked/compact 3% 3|3 — K MENR; test_deepgemm_ue8mO_requant.py 3EIIFRE R
requant JAS format_ue8m0 FRiEHI S ; JEMEYAAZMIAAE GB300 £ 52 passed,

REEF:

« python/sglang/srt/layers/moe/moe_runner/deep_gemm.py (#3k MoE &fTE; K3
source; £ core-logic; &5 _should_use_masked_standard_layout,
_get_compact_all_tokens, pre_permute_standard_to_deep_gemm) : A OSZH,: #FE
masked/compact A FREKE CPUGraph #&5ERiTE, k& standard -> deep_gemm
By pre-permute B&42,

- python/sglang/srt/layers/quantization/fp8.py (13t E1LE; 25| source; £ &
dependency-wiring; %5 process_weights_after_loading_block_quant) : A&FR{rAE
MoE BN DeepEPMoE BORIZ, wi13/w2 4—i% UEBMO EE, ZARENE SR
REM AT,

« python/sglang/kernels/ops/moe/ep_moe_kernels.py (#i& MoE W#%Z; 25| source; £
A infrastructure; &5 _fwd_kernel_ep_scatter_ 1, ep_scatter,
moe_ep_deepgemm_preprocess) : scatter WAZ3E A K token #E%k, padding 75
-1, %# compact #/F5 CUDA Graph; FP8 &2 A UESMO scale HiEE,

. test/registered/kernels/ops/moe/test_minimax_quant_scatter.py (i E/AMIK; K5
test; A test-coverage; 5 test_standard_deepgemm_preprocess_quantizes_with_
ue8m0_scale, test_compact_all_tokens_uses_tight_routing_independent_bound,
test_standard_masked_runner_matches_compact_end_to_end) : & EZFERE
UESMO Efb. B& RS, masked 5 compact 3gB3R—EME, BEARINREIERMERN
A IRIE,

- test/registered/unit/layers/quantization/test_deepgemm_ue8mO0_requant.py (iR EE&
MR ; K5 test; KR test-coverage; fF5 test_fp8_moe_requants_standard_layer_
for_deepgemm) : CPU HENIIEAREE requant A S%kS UESMO #rig, Fhik fp8.py
MR ELRLIEEYT,

XS _should_use_masked_standard_layout, _get compact_all_tokens,
pre_permute_standard_to_deep_gemm, post_permute_deep_gemm_to_standard,
_fwd_kernel_ep_scatter_1, ep_scatter, moe_ep_deepgemm_preprocess,
process_weights_after_loading_block_quant

KERAD B

python/sglang/srt/layers/moe/moe_runner/deep_gemm.py

oo SZH: 3 masked/compact fFHREKE S CPUGraph 85 LEFtE, 2k standard ->
deep_gemm B pre-permute E&42,

def _should_use_masked_standard_layout(runner_config: MoeRunnerConfig) -> bool:



# YHEETRHTEANE RV, masked RWNE TR A E REBAK
return (

runner_config.num_experts > runner_config.num_local_experts

and runner_config.num_local_experts <= 32

def get_compact_all_tokens(
num_assignments: int, num_experts: int, block_e: int = 128

) > int:
# BRMRNBESMIBLER: BN EEEXRED E— block e,
# HRDEHEIX block_e /RXF, RIMEZERBEHFSHA
max_nonempty_experts = min(num_assignments, num_experts)
return block_e * (

max_nonempty_experts + (num_assignments - max_nonempty_experts) // block_e

)

python/sglang/srt/layers/quantization/fp8.py

FRIRATE MoE B0 DeepEPMoE B98I, wi13/w2 %—3% UESMO EE, EiERE
£ AR BIAR E M AT,

if not self.is_fp4_expert:
weight_block_size = self.quant_config.weight_block_size
# b MoE B4 —X w13 § w2 AANREM UESMO EEL,
# FAEERELRXIZE DeepEPMoE
for weight, weight_scale in (
(layer.w13_weight, layer.w13_weight_scale_inv),
(layer.w2_weight, layer.w2_weight_scale_inv),

requant_block_scale_ue8m0_for_deepgemm(
weight,
weight_scale,
weight_block_size,
use_deepgemm_runner=will_use_deepgemm,
output_dtype=torch.bfloat16,
weight_shape=weight.shape[-2:],

)

python/sglang/kernels/ops/moe/ep_moe_kernels.py

scatter RAZIEHNA K token 5%k, padding 75 -1, % compact #/FE5 CUDA Graph
; FP8 &2k A UESMO scale HEEL,

@triton.jit

def _fwd_kernel_ep_scatter_1(
num_recv_tokens_per_expert,
num_valid_tokens_per_expert,
expert_start_loc,
m_indices,

num_experts: tl.constexpr,



BLOCK_E: tl.constexpr,

# 4/ program %ZE—/ expert B3R AT X E]
cur_expert = tl.program_id(0)
cur_expert_start = tl.load(expert_start_loc + cur_expert)
cur_expert_padded_token_num = tl.load(num_recv_tokens_per_expert + cur_expert)
cur_expert_valid_token_num = tl.load(num_valid_tokens_per_expert + cur_expert)
m_indices_start_ptr = m_indices + cur_expert_start
off_expert = tl.arange(0, BLOCK_E)
# B H AR token A padding TE AN -1, ik DeepGEMM Bkt
for start_m in tl.range(0, cur_expert_padded_token_num, BLOCK_E, num_stages=4):
offsets = start_m + off_expert
tl.store(
m_indices_start_ptr + offsets,
tl.where(offsets < cur_expert_valid_token_num, cur_expert, -1),

)

W B

review H ch-wan £ deep_gemm.py 89 diff L3218 can we use torch.empty?,

YAMY 1234 ®£ B4 BF16 compact buffer 28R torch.empty: scatter BB A RITE A

¥t N grouped GEMM, padding 473 expert index -1 &% DeepGEMM Bkit, tbsh

hnyls2002 7£ issue iR 2 F HAE X FYFAT PR #33342 B4 benchmark: 128 A& X

7o EP (block-fp8) T compact tb masked 18 15%-19%, AT 8192 tokens TR X; 48 &

WEXK tp8/ep8 (fp4) T1& 22%-30%, EARYAMAERBLXNLEIRD shape EIFIEZM, PR

body BAXTELINIR M B R, FRERE T DeepGEMM £ERMKTF FlashInfer TRTLLM (18

24%-42%) , HFATIAThBEEFMER L E N

« BF16 compact buffer ;[ &£ A torch.empty (correctness): YAMY 1234 #iIABE KA
torch.empty: scatter &7 grouped GEMM B A5 #FT A B KAT, padding 474
expert index -1 &% DeepGEMM Bki¥,

« compact B EIRL shape FEb masked 18 (performance): kY FMER;, YRIBEAN (K
WEF > 32 it#E compact) EEE S shape LIIE, 2EEMALTIAE,

* DeepGEMM #R i E M BEEARME T FlashInfer TRTLLM (performance): #5% MBEEIR,
YEAThREIE MR B —RERK; BT LT IRM.

R 5 B

o NS
1. MgEEIR: GB300 Lk concurrency 1-128 R4k 23.99%-41.74%, Z R P F5h3%8%F
deep_gemm runner BREEMSEFEMASE; PR RFEHF T IS, BRIALZ
-
2. B REEIZ2Z E . pre_permute_standard_to_deep_gemm & standard dispatch +
deep_gemm HEHIRZREIZ, masked/compact 2 X BRFTA ZAEIER;
running_state F#3¥ src2dst S8, post-permute 1R H E A,



3. RAM¥e1L buffer 4P compact BF16 buffer A torch.empty, Z&MIK# scatter
EWMATAERARAT + padding 5 -1; FEREFERRABRKDEIFZAER, TREELBCRY
WHERE (REBEREFASERER)

4. kernel API Z4k: _fwd_kernel_ep_scatter 1 5 ep_scatter 3#gm53k, FMERALAE
F0 B Hr; X R DeepEP/ HAth EP BB2MER, HERIITRFE,

5. BEAMR: HESMEERIIEY PP2/TP8/EP1. FP8 RRE. Qwen3.5-397B 2 —HE &
; FP4/MXFP8. HM34TECES Breakable Prefill Graph &% (log E=HUER
graph ##FEAEM guard Bkd) . - ¥\ AP : #HE DeepGEMM + standard
dispatcher FEATAE, (ELRIMEAREZEMT FlashInfer TRTLLM, &E-&AThRERIE
ANERBEER, FREREFRADR, THEEETN, FA%: Mok HUTEREZT BA
DeepEP RS+ ERE compact/masked XA R %A, CUDA Graph #SHEIRH
_get_compact_all_tokens fRiE; scatter kernel ZE & EP MEXxE&2, XHEPFA: &A
JE A4 DeepGEMM $rE A E M REMR L (40 masked/compact R X &R, JIT
kernel JR{) HEE AR, RRXRT #33342 AT, - XNEHRIT: MAEEER
24%-42%, % MoE RERIRZTE |, Blackwell L& UESBMO B&4Z , RAT4E1L
buffer 1K scatter 53 , FTEREBEZAMR

RERIKZ:
- PR #33342 %)l DeepGEMM FREREEE (BXH) : hnyls2002 35 4% PATLAE A

PR %1, HiM#T compact vs masked B benchmark #4%,

« PR #36237 [MegaMoE] Respect padded MXFP8 scale row strides in pre-dispatch: [
A MoE dispatch Fi&b3E#) padding/scale fiF1EE, 57 PR # compact #iF padding
AEFEAR K,

« PR #35188 [Bugfix] Fix int32 destination offset overflow in CUTLASS MoE
pre-reorder: FE#MEPL ep_moe_kernels.py ® MoE THF / T FE A,

« PR #36097 Fix MXFP8 MoE weight sizing for non-gated models: R#E% & fp8.py #
MoE RER 5 EMAIREERR,



