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PATHRE

« —A)E: ¥ ~42 A MoE Triton WAZAM srt/layers/moe it# % sglang.kernels

- EME: EEEIR, FIENAZEMREERRNEBHEY, &N PR BRT RAIER
BEFNEEK: EH git mv REAE., MEEFTSFA. LEEHFE, TFHESFE
(] IR BE A1 T B K IF R IAMAAD P B ERFE

ThRES EAL

HRIE RFC #29630 & XWAZTIRE IR, E28AE SRT £4LH) Triton AZE—E|
sglang.kernels e/ Z ZET, BETFEEEREF. MRFEREMRIL. &K PR 588K Phase 2.5
7 N PR E 24, £FT MoE MXNAZMKRIT,

SR

1. RMERS) (Wholesale moves) : ¥ 5 NESFM sglang/srt/layers/moe/ #3543
sglang/kernels/ops/moe/, B¥& ep_moel/kernels.py = ep_moe_kernels.py (22 NA#%)
. fused_moe_triton_kernels.py (104MW#%) . mxfp8_moe_amd_gfxd5.py (CANRAX) .
rocm_moe_utils.py (2 MR + aiter B3) . router.py 2 MK + BohEE) . A
git mv RBHAE, git &&MA 100% rename,

2. BBABKAZ: WEEERPERAZERRBLE, - topk.py: BK
_fill_padded_rows_kernel. fill_padded_rows & Triton A%, BZAMETEY
sglang/kernels/ops/moe/fill_padded_rows.py XN, #XHHRE T EITRERMEI AR (£
HAraisefmIEassert) . -waterfill.py: #KWaterfillDispatchPlan, _empty_expanded.
_count_routed_per_rank_kernel, _waterfill_expand_kernel,
materialize_waterfill_dispatch_fused ERZNG, # 3|#FH X4
sglang/kernels/ops/moe/deepep_waterfill_kernels.py, & KB
expand_topk_with_shared_expert,

3. RAEE (£0F) . EFATASIAXERNZNER, B deep_gemm.py.
fused_moe.py. humming.py. triton.py. lora_moe_runner_marlin.py WKZtER ¢4
grok.py. longcat_flash.py. qwen2_moe.py &, FHitBek 31 N,

4. SEMt KernelSpec &#.: TE sglang/kernels 938 E AT A O S5EM A TRITON &3
By KernelSpec EfF, HfRSAATIIEIFIE,



5. MARIIE: import sglang.kernels fRIFTLERIELEIE; test_kernels_namespace.py +
test fused_op.py #£ 33 ANNMRIET ; MoE IEMM /e2e MEREN FE S ANBKLE/T,

R

« python/sglang/srt/layers/moe/waterfill.py (3 MoE KB&EZE; 2K%| source; EA
core-logic; 5 WaterfillDispatchPlan, _empty_expanded,

o

_count_routed_per_rank_kernel, _waterfill_expand_kernel) : #ZOEE: MNEEK
Triton AT ARXGAE RBEREK, A AR E X ERRE
sglang/kernels/ops/moe/deepep_waterfill_kernels.py,

« python/sglang/srt/layers/moe/topk.py (3 MoE Bt ; 25| source; EH
dependency-wiring; 45 is_power_of two, _fill_padded_rows_kernel,
_can_fuse_padded_region, _fill_padded_rows) : KT Triton SEZATRAZE X, KAM
189 fill_padded_rows.py & A; MFRT import triton 1 import triton.language,

- python/sglang/kernels/ops/moe/fill_padded_rows.py ({3t RAZEE; B infra; L£R
infrastructure; &5 _fill_padded_rows_kernel, _can_fuse_padded_region,
_fill_padded_rows) : #Xf: M topk.py {RERFIE AT Triton A%, EHER raise &
X assert, Hafk python -O FIRRAERK,

- python/sglang/kernels/ops/moe/deepep_waterfill_kernels.py ({3 RNAZEE; K F infra
: KA infrastructure; 5 WaterfillDispatchPlan, _empty_expanded,
_count_routed_per_rank_kernel, _waterfill_expand_kernel) : #X{: &&M
waterfill.py BB 2 Waterfill Triton R#Z (T3, ¥ &, REMAR) , ERREBHZ
RFTXHFZ—,

« python/sglang/srt/layers/moe/moe_runner/deep_gemm.py (3R MoE zfTE8; K3
source; M dependency-wiring) : B REAEE: KIHERZR
sglang.srt.layers.moe.ep_moe.kernels &#t A sglang.kernels.ops.moe.ep_moe_kernels,

« python/sglang/srt/layers/moe/moe_runner/triton_utils/fused_moe.py (#1& MoE &fT8
: 3| source; EA dependency-wiring) : B TREAEE: BHENEA .
fused_moe_triton_kernels &#t A from sglang.kernels.ops.moe.fused_moe_triton_kern
els import ...

XS expand_topk_with_shared_expert, _fill_padded_rows,
_fill_padded_rows_kernel, _count_routed_per_rank_kernel, _waterfill_expand_kernel,
materialize_waterfill_dispatch_fused, tma_align_input_scale, silu_and_mul_masked_fwd,
moe_ep_deepgemm_preprocess, post_reorder_deepgemm, ep_scatter, ep_gather,
silu_and_mul_masked_post_quant_fwd, act_and_mul_triton, invoke_fused_moe_kernel,
moe_sum_reduce_triton, support_tensor_descriptor

KR B B]

python/sglang/srt/layers/moe/waterfill.py
BT E: MEEKRKE Triton RERBEZERNXGRERBRRE, AT ARE XHEIRERE

sglang/kernels/ops/moe/deepep_waterfill_kernels.py,

# waterfill.py (385 ) — WA E X B3| sglang.kernels.ops.moe.deepep_waterfill_kernels



from typing import Optional, Tuple

import torch
from torch import Tensor

from sglang.kernels.ops.moe.deepep_waterfill_kernels import (
LOCAL_SHARED_MARKER,
WaterfillDispatchPlan,
_count_routed_per_rank_kernel,
_empty_expanded,
materialize_waterfill_dispatch_fused,
)
from sglang.srt.environ import envs
from sglang.srt.layers.moe.topk import StandardTopKOQutput

@torch.compile(dynamic=True)
def expand_topk_with_shared_expert(
topk_ids: Tensor,
topk_weights: Tensor,
num_routed_experts: int,
world_size: int,
source_rank: int,
shared_weight: float,
) -> Tuple[Tensor, Tensor]:
""Expand topk [N, 8] = [N, 9] FFEBRET ID ; #ZFEFIpAAMAIE, "
num_tokens = topk_ids.shape|0]
topk = topk_ids.shape[1]
device = topk_ids.device
old_epr = num_routed_experts // world_size
new_epr = old_epr + 1
has_valid = (topk_ids >= 0).any(dim=1)
valid_mask = topk_ids >= 0
old_ranks = torch.where(valid_mask, topk_ids // old_epr, torch.zeros_like(topk_ids))
expanded_topk_ids = torch.empty(num_tokens, topk + 1, dtype=topk_ids.dtype, device=device)
expanded_topk_ids[:, :topk] = torch.where(valid_mask, topk_ids + old_ranks, topk_ids)
shared_id = source_rank * new_epr + old_epr
expanded_topk_ids[:, topk] = torch.where(has_valid, shared_id, LOCAL_SHARED_MARKER)
# ... (JE8FE A BB R LT dispatch)
return expanded_topk_ids, torch.empty(num_tokens, topk + 1, dtype=topk_weights.dtype,
device=device)

python/sglang/srt/layers/moe/topk.py
BT Triton EAATHRZEX, BRAMITH fill_padded_rows.py A ; MFRT import

triton f@ import triton.language,

# topk.py (FHE ) — BRT Triton REZZEX, BKAM sglang.kernels A

# MIFRB SN

# import triton



# import triton.language as tl

# HEEAN

from sglang.kernels.ops.moe.fill_padded_rows import (
_can_fuse_padded_region,
_fill_padded_rows,

# EARBERFAE, SEBEBEX. topk HREF
# KERF K mask_topk_ids_padded_region ILERA _fill_padded_rows fIERELAIX

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

XM M topk.py IRERBVE AT Triton AL, EHE raise B assert, #fk python
-0 TIRARAERK,

"""Fused padded-row fill for MoE top-k outputs.

Migrated from sglang.srt.layers.moe.topk (RFC #29630, Phase 2.5), where two
near-identical copies had accumulated; this keeps the later, runtime-winning
copy (explicit raises instead of asserts).

import torch
import triton
import triton.language as tl

@triton.jit

def fill_padded_rows_kernel(
out_ptr,
num_token_non_padded_ptr,
n_cols,
fill_value,
stride_row,
BLOCK_COLS: tl.constexpr,

RTHENG, SMRFRE—(T, ™
row = tl.program_id(0)
n_valid = tl.load(num_token_non_padded_ptr)
if row >= n_valid:
cols = tl.arange(0, BLOCK_COLS)
mask = cols < n_cols
ptrs = out_ptr + row * stride_row + cols
fill = tl.full((BLOCK_COLS,), fill_value, dtype=out_ptr.dtype.element_ty)
tl.store(ptrs, fill, mask=mask)

def _can_fuse_padded_region(x: torch.Tensor) -> bool:
""RAETER 2D KEBF|ELN L REERARMEAZ, "



return x.dim() == 2 and x.stride(1) == 1

def _fill_padded_rows(
x: torch.Tensor,
num_token_non_padded: torch.Tensor,
fill_value,
) -> None:
"E K TFETF num_token_non_padded BI4TIEZEA fill_value,

{5 FH BN Triton NAZR BB eager B arange + index_put_ F 3,
B RehEER, BRI CUDA/HIP ElHEIR,
# FHAER raise B#t assert, BHRE python -O AR FTIHRERK
if not isinstance(num_token_non_padded, torch.Tensor):
raise TypeError("num_token_non_padded must be a torch.Tensor")
if num_token_non_padded.numel() != 1:
raise ValueError(
"num_token_non_padded must be a single-element tensor, got shape "
f"{tuple(num_token_non_padded.shape)}"
)
if num_token_non_padded.dtype.is_floating_point:
raise TypeError(
"num_token_non_padded must be an integer tensor, got "
f"{num_token_non_padded.dtype}"
)
if num_token_non_padded.device != x.device:
raise ValueError("num_token_non_padded and x must be on the same device")
n_rows, n_cols = x.shape
_fill_padded_rows_kernel[(n_rows,)](
X,
num_token_non_padded,
n_cols,
fill_value,
x.stride(0),
BLOCK_COLS=triton.next_power_of_2(n_cols),
)

B4

BaiRiEE T E gemini-code-assist[bot] £ review H4gH T JLANEIE =] &1 :

- BERNFKE (deepep_waterfill_kernels.py#L200) : Triton B tl.where £ &R N X,
total_w A 0 R SKAEEKR, ZIXA tl.maximum(total_w, 1) 1EAREK,

c U 5KRE (deepep_waterfill_kernels.py#L287) : 32 fufu$BE world_size >
32 i, B old_experts_per_rank =84 0,

- BROOHFERKRE (fill_padded_rows.py#L57) : RBIEKERTAZFNITERAR.



- IR EBAFE (fill_ padded_rows.py#L71) : n_rows A 0 BESN Triton RAZ T BER 5 KR
FrR EEHREAR PR EE (BN AEET REREF) | BE/EEXE,

- EMRNE (deepep_waterfill_kernels.py) (correctness): K74 PR #E 8 ; %= E R
R EFE,

- I ¥R 5 RE (deepep_waterfill_kernels.py) (correctness): k&£, FE#ETERENR
R,

- BROHBEIE (fill_padded_rows.py) (correctness): k&£, BRiaNRBhFLEE,

- 2R E LI (fill_padded_rows.py) (performance): K& £.,

R 5 B

« Qf2: AR PR AARBEHFEANEES, ARZELAEMTE, BTHTAIRIFELE. 2
REERBSAES JHRFEE AR A, B3RS 11 MERPLIREH main FEEFAH
%, CHRBEE, BaIFEHRBIUMNMRGEARETEEENK R (BEER, LHEL%EL)
, IBERMEFE, RIIAFAK,

c B BUSEE: PMPTAER MoE WMiZRIMESR (DeepEP. LoRA. HREXMH4E) , {E1Y
HAEANBZRETE, EO0EFAE, PREE: LHeEPm, THETHh (BF—KTH) .

T & BARRILE NG —BI A B & sglang/kernels/ops/moe &N, AT g 4% FHufoml
Ro

- RFetrit: BaiHEERFEERNREE , BaIFERMMUBBLGEROKEE , BahE
ERTHFOABRIE , B FERNEKELBTHRAA

KRRk

« PR #30784 [Kernel] Migrate fp8 kernel to sglang.kernels (Phase 2.5, 1/7): A—3# &
FIBYATE PR, A& PR BYBREVEMIE #30784 MG L ZEZ L, BEE #30784 256
Fo

« PR #31089 [Kernel] Hotfix: update sgl-kernel imports of relocated fp8_kernel (RFC
#29630 #30784): 54 PR £, BET AREBIB P~ ENFARZRE-D, KRBT %
RE|E WEER S E P TR,



