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PATHE

. —A)E: MEAEREELEFRIEMNS DeepEP EBETHEA Triton NAX

 ESNME: KN PR EB/SEEAARIE, 453 2%F AMD MoE #IEMaEMIba TR, Hik
R T “GE—>K Triton launch” R ER L& B, BXHE—KMA ZHREIE (
bit-identical ¥ &) . RAGXIEAD review TR H B KEIN WERAGEL. FER/RE
assert) T/EANRARRREMTESE, BINE AMD £ FRERMNRGE, £ RE
SGLANG_MORI_NO_PAD_MASK BRIAFF B AR AL M BE,

THRES B

On the AMD aiter / DeepEP-class MoE path, every layer runs the shared-expert append
(fused_append_shared_experts) immediately followed by the eager DeepEP interleaved
remap (_remap_topk_for _deepep). The remap is a sequence of small,
launch-latency-bound elementwise ops (floor-div, add, arange, fill, copy) that each cost
a kernel launch. With one shared-expert append + remap per MoE layer across many
layers, this launch overhead is pure dispatch cost on top of work the append kernel is
already doing. This PR fuses the append and the remap into the single Triton kernel
that already iterates over the topk rows, so the remap math runs on the rows already
resident in registers instead of as extra eager launches.

LI RE

1. FERE& N & fused_moe_triton_kernels.py #kin
_fused_append_remap_shared_experts_deepep_kernel % H % & ¥k
fused_append_remap_shared_experts_deepep, iZNIZEE R Triton launch FREKELE
TRiB Ao DeepEP ID EBA, KRABEFETH 6 2R eager WAL (floor-div. add.
arange. fill, copy) &H#FA—XR, IHEEFHFHN K.

2. ¥H: TopK JEALFE: 7 topk.py B4 _post_process_topk ids F, %% E aiter+DeepEP £
#Et, RIS RZERIRA N fused_append_shared_experts() +
_remap_topk_for_deepep() FF%|. EBHM _fill_padded_rows_kernel #m
_fill_padded_rows &%k, B—A Triton launch SZIBERATHEE / 35X, 2R arange
+ (>=) + index_put_ 89 eager JF%|,

3. RMARLE : _fill_padded_rows B E R raise (fdE assert) FHATHMARLE, H{RAE
python -O SR THEEEHIRTE, BRI T Triton iR,



4. T3 HIP BAFEEBRE . 5| AIFEZE SGLANG_MORI_NO_PAD_MASK (BRIAXF)
APk HIP FAPBERRBNREREL, BAXPRBERE, FLRIEEFE. MR PEA
get_parallel().override() B EZMREIREK patch, #afk EP #AIMNEH,

5. ¥ TR T test_fused_append_remap_deepep.py HEM 4 NWRAF, BES
golden reference B match. 58 A eager BIZNEM M. HEREE aiter B2 LR
1.0, ARLHEETRNNZEERIE, MIRARE CUDA fo AMD CI 953 #,

REEF:

« python/sglang/srt/layers/moe/moe_runner/triton_utils/fused_moe_triton_kernels.py (
3k MoE MAZ; 265 source; R core-logic; &5
_fused_append_remap_shared_experts_deepep_kernel,
fused_append_remap_shared_experts_deepep) : #ZWEE XM, AT EESEMN +
AT Triton AR L BRRE, EMRERMEZ LI,

« python/sglang/srt/layers/moe/topk.py (#3k TopK E&H; 285 source; EH
dependency-wiring; %5 _fill_padded_rows_kernel, can_fuse_padded_region,
_fill_padded_rows) : 18K 7 topk EALIEZHE, FEARESNZFFFIEIEZAT Triton kernel,
RETFIANT FIRE EFM AR K,

. test/registered/moe/test_fused_append_remap_deepep.py (#E3k MR; 25| test; LR
test-coverage; 5 _reference_append_remap, TestFusedAppendRemapDeepEP,
_make_inputs, _shared_id_base) : #IGHRETTNRAX Y, 2EESZRENZIERE.
5 eager FHME. HEREZEAZRMEZ R, EMT AMD fo CUDA CL,

XS fused_append_remap_shared_experts_deepep,
_fused_append_remap_shared_experts_deepep_kernel, _fill_ padded_rows_kernel,
_fill_padded_rows, _can_fuse_padded_region

KR Fr B]

python/sglang/srt/layers/moe/moe_runner/triton_utils/fused_moe_triton_ker
nels.py

BB B XM, AT MEEN+ ERRATE Triton AZ A H BRRE, BHEERMAKZ LTI,

# 7 fused_moe_triton_kernels.py 2 #rig
@triton.jit
def fused_append_remap_shared_experts_deepep_kernel(
topk_ids_ptr,
topk_weights_ptr,
out_ids_ptr,
out_weights_ptr,
shared_id_base, # :zfTEArE: ep_rank * num_local_experts + num_local_routed
num_local_routed, # ZfTHARE: & rank BB TR (A TREIREN)
scale_factor, # BT E: XELEEZRE
K: tl.constexpr,
S: tl.constexpr,

"R E R PIE A FE RN DeepEP R EBAT,



£ TFRORPAT fused_append_shared_experts() #2 _remap_topk_for_deepep(),
BERIITEEERATFERNTLEER, XEDE ALU #B1E,
BETEEYA 6 RESM eager WKZRBEN (div_floor / add / arange / fill / copy) »

BH ID: e->e+e// num_local_routed (CAEEREAIEANEFR)

#Z ID: shared_id_base + arange(S) (BANEEEML—A ID)
FEEZME: scale_factor (aiter £ 1.0; &NA 1/rsf)

pid = tl.program_id(0)

ids_row_ptr = pid * K

out_ids_row_ptr = pid * (K + S)

offs_k = tl.arange(0, K)

ids = tl.load(topk_ids_ptr + ids_row_ptr + offs_k)

ws = tl.load(topk_weights_ptr + ids_row_ptr + offs_k)

# DeepEP XEEME: HENKE ID B HATmAEZREM

ids = ids + ids // num_local_routed

tl.store(out_ids_ptr + out_ids_row_ptr + offs_k, ids)
tl.store(out_weights_ptr + out_ids_row_ptr + offs_k, ws)

offs_s = tl.arange(0, S)

shared_ids = tl.cast(shared_id_base + offs_s, ids.dtype)
shared_ws = tl.full([S], scale_factor, dtype=ws.dtype)
tl.store(out_ids_ptr + out_ids_row_ptr + K + offs_s, shared_ids)
tl.store(out_weights_ptr + out_ids_row_ptr + K + offs_s, shared_ws)

def fused_append_remap_shared_experts_deepep(
topk_ids,
topk_weights,
num_fused_shared_experts,
scale_factor,
shared_id_base,
num_local_routed,

"k &8 1+ DeepEP BHBAATH) L HH,

¥ aiter/DeepEP 12 L) fused_append_shared_experts() + _remap_topk_for_deepep() ¢,
FAHITEARE remap 8, ERBEFLL X
m, k = topk_ids.shape
s = int(hum_fused_shared_experts)
if s <=0:
return topk_ids, topk_weights
out_ids = torch.empty((m, k + s), dtype=topk_ids.dtype, device=topk_ids.device)
out_weights = torch.empty(
(m, k + s), dtype=topk_weights.dtype, device=topk_weights.device
)
_fused_append_remap_shared_experts_deepep_kernel[(m,)](
topk_ids,
topk_weights,



out_ids,
out_weights,
shared_id_base,
num_local_routed,
scale_factor,
K=k,
S=s,
num_warps=1,

)

return out_ids, out_weights

python/sglang/srt/layers/moe/topk.py

BERT topk EALIEELE, HARLES NAZIFFIEEAAT Triton kernel, FEIEIFIATHFEEEF
AR K,

# 7 topk.py I
@triton.jit
def _fill_padded_rows_kernel(
out_ptr,
num_token_non_padded_ptr, # R&NHFFHARE, RNIFHR token K
n_cols,
fill_value,
stride_row,
BLOCK_COLS: tl.constexpr,

""EIE AT (row >= num_token_non_padded) &%E A fill_value,

BAMERAIE—4T; NIRENRGFIRIA K token %K,
A b a2 23R 5| CUDA/HIP E#,
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:
#RBERKERTNTERBELSY], FHEAZEX
return x.dim() == 2 and x.stride(1) ==

def _fill_padded_rows(
x: torch.Tensor,
num_token_non_padded: torch.Tensor,
fill_value,



) -> None:
"""'fiﬂqﬁ/l\ Triton |aunch i&EiE}Eﬁo

B eager B arange + (>=) + boolean index_put_ &3,
ZRIERARR AR L R B ERZRANZ,
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),

)

test/registered/moe/test_fused_append_remap_deepep.py

RO ETNAXMN, SEHEEZMENZNERNE. 5 eager FME. HEREZEMZERM:F
&, JEIMT AMD Fo CUDA Cl,

# £ test_fused_append_remap_deepep.py &

import unittest

import torch

from sglang.srt.layers.moe.moe_runner.triton_utils.fused_moe_triton_kernels import (
fused_append_remap_shared_experts_deepep,
fused_append_shared_experts,

)

from sglang.srt.layers.moe.topk import TopKConfig, _remap_topk_for_deepep

from sglang.srt.runtime_context import get_parallel

from sglang.srt.utils import get_device

from sglang.test.ci.ci_register import register_amd_ci, register_cuda_ci

from sglang.test.test_utils import CustomTestCase

register_cuda_ci(est_time=20, stage="base-b", runner_config="1-gpu-large")
register_amd_ci(est_time=20, suite="stage-b-test-1-gpu-small-amd")



def _reference_append_remap(
topk_ids, topk_weights, s, scale_factor, shared_id_base, num_local_routed

"4 torch golden reference, RBRARAZBIXAELE, "
m, k = topk_ids.shape
out_ids = torch.empty((m, k + s), dtype=topk_ids.dtype, device=topk_ids.device)
out_w = torch.empty(
(m, k + s), dtype=topk_weights.dtype, device=topk_weights.device
)
out_ids[:, :k] = topk_ids + topk_ids // num_local_routed
out_wl[:, :k] = topk_weights
shared = shared_id_base + torch.arange(s, device=topk_ids.device)
out_ids[:, k:] = shared.to(topk_ids.dtype)
out_wl[:, k:] = scale_factor
return out_ids, out_w

@unittest.skipUnless(torch.cuda.is_available(), ...)
class TestFusedAppendRemapDeepEP(CustomTestCase):
CASES = [
(1, 8, 256, 8, 0, 1),
(4, 8, 256, 8,7, 1),
(17, 8, 264, 8, 3, 1),
(128, 16, 128, 4, 2, 2),
]
def test_matches_golden_reference(self):
" RE KB 5 S E A — B, "
for m, k, npr, ep_size, ep_rank, s in self.CASES:
with self.subTest(m=m, k=k, ...):
shared_id_base, num_local_routed = self._shared_id_base(
npr, ep_size, ep_rank, s
)
topk_ids, topk_weights = self._make_inputs(m, k, npr)
got_ids, got_w = fused_append_remap_shared_experts_deepep(
topk_ids, topk_weights, s, 1.0, shared_id_base, hum_local_routed
)
exp_ids, exp_w = _reference_append_remap(
topk_ids, topk_weights, s, 1.0, shared_id_base, num_local_routed
)
self.assertTrue(torch.equal(got_ids, exp_ids))

self.assertTrue(torch.allclose(got_w, exp_w))
# HMANRE R ...

Wb A
Review &8 7 LT 9] &1 :

« Triton #AAN: HaiShaw 8 HIRELEZAE triton, BTCESFABE XHTNIR (£
fp8_utils.py) , EEMEEE,



« MR patching 1% : Copilot ZILNR FEH patch.object B
get_moe_expert_parallel_world_size/rank T2k, &AM $k52 briE A
get_parallel().moe_ep_size, 3EINZKHA get_parallel().override(...), EERXMBE,

« XA KERE: Copilot $8H 4% docstring #t Shared IDs: shared_id_base + s {B5Z3,
& shared_id_base + arange(S), & E#H T X%,

< SERIEE: Copilot FEHERIERAGEL _remap_topk_for_deepep aiter branch, &
Bk T 2R,

- MNRI(E A assert: Copilot 3£ fill_padded_rows {£ /8 assert £ python -O FT&#%
B, NEKABRFE, EEKA raise, U ELEFAHEERBLERERRI PR, PR RARE
HaiShaw #t4,

« Triton AT AL (style): FEEEIRR (acd93c5) FFRABEMIHB KR
_HAS_TRITON #r&,

« MR P EE IR M patching BRI R K (testing): /EEER (ab70cdd) /A override() L
TXEHEBEE, Hfr EP BINEM,

« W4 docstring #H#E ID #3R R 458 (documentation): fEE 1R (06412fe) 1EIE
docstring,

OEBEARSIARFER aiter 2% (documentation): fEEIRR (06412fe) BHOFR, BK
= F.

« I ARIEE A assert FTREMBKIT (correctness): /EEIRR (06412fe) KA raise
TypeError/ValueError,

R -5 B
. RS

1. HERERK: BARMEAZERE ERIFL—K, E
SGLANG_MORI_NO_PAD_MASK FRZ & (BRIAKXKEF) SKRTHEAKLITAH, FLH
R IOE 4 BEBR AR . PR B DeepSeek-R1 LI GSM8K JEHR 95.0%, N
BiKo

2. PEEFERE: FARZIXAT AMD aiter + DeepEP 812, HMtF & (CUDA. NPU %)
REEH, & AMD INEERERIEH (kD aiter) , FEERI|RKRZ,

3. MEREE: IR TIRIIE T 2R EP BE TSN, (EREBEIRIES
layer 5, JEMEY CI MRAE AMD fo CUDA E3&4T, B
SGLANG_MORI_NO_PAD_MASK=1 BRIZENRKRES, EIE,

4. VEREEIVATTRE: RRAMNAZMER num_warps=1, XFARK token EF[RERAER B : BR
append AAZMZE num_warps=1, BHEMRT FIN launch, BAERNEMR, - Bm: BER
# AMD MI350 %A%\ Lk DeepSeek-R1 SR H) MoE #EEHE, BEESE MoE B
89 kernel launch F#, 'aeERETRBAT SGLANG_USE_AITER +
SGLANG_AITER_MOE &y AMD HIP B&42, FEwaHME3, T EA DeepEP BIEHY
MoE #A, mEAZTRIYA 6 2k /| BHENRERNFH, E=M MoE BEZRETIK
#AT, FBHFEE _fill_padded_rows R #HEMEAER (2o NPU 5| AT M
mask_topk_ids 2%) . FFEZEE SGLANG_MORI_NO_PAD_MASK Ak kB84



R T ERRZ, - RNREFRIT: BOBERTE , AMD TAMM , FIFRETERIAXE ,
BB Z SGLANG_MORI_NO_PAD_MASK B9,

RERIREE

« PR #28237 [AMD] fix(moe): correct fused shared-expert scaling on aiter/DeepEP
path (mori all-to-all): @—4 AMD MoE B2 EatE &, EIE T fused shared-expert X
BRI, A PR EWEA E#—FRE append+remap Wiz, AR T MR EFZHEREfIE
Bt R R,



