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PATHRE

- —A1iE: AMD BARAERZ LR GEMV B append W, HMIRLEF

- WESHE: BB, —& launch-bound vs compute-bound BY¥|BT A% (GEMV £
decode T4 0 TFLOPs, EMAWREE) ; —& " BRIABR{Z byte-for-byte A& + # 54K
LRKE " NEEREERR; ZRAX checkpoint BT BRI S B NR R, 2
WG 4B nightly MI35x 453, i) AMD Cl ERERHEERMH LUK gate BH,

THRES B

PR body #&§ 1, AITER shared-expert-fusion 42t self.shared_expert_gate(hidden_state
s) Z2— [M, hidden] x [hidden, 1] %EFF - mERZ& (Cijk A% decode T4 8.9us) , H
M —iH R A S 4 append WA%; TE decode batch size FXE4 kernel-launch 84 (4
0 TFLOPs) , EIEREEH append NAZRHEVEYE, (FEEITOH B —H UL qwen3.5
mxfp4-moe BYE EMALIRIIAR PR, TMHAW K 1~2% e2e £,

SCEL AR

1. REF B (fused_moe_triton_kernels.py) : _fused_append_shared_experts_with_weig
hts_kernel #3 hidden_ptr. wgate_ptr. scale iZfTi5%k5 FUSE_GATE. HIDDEN,
BLOCK_H %iX#A% &, FUSE_GATE=True Bf, &4 program (—/" token) &
hidden[pid, :] 5 W_gate[:] & fp32 H M EfFE| logit, B tl.sigmoid(logit) * scale |~
3| BLOCK_S NtEZEHEfr, BRI M shared_weights_ptr B9 load, 4MNE
fused_append_shared_experts_with_weights 3&in fuse_gate=False,
hidden_states=None, gate_weight=None, scale=1.0 £%&; BRiA False HEZR 5 R E—
3%, fuse_gate=True 5 apply_sigmoid=True &5 (assert) , BIB&H|ERIEN hidden 5§
gate ;) E: fuse_gate B X gate_weight reshape I—#. hidden_dim m_LE 2 &
£ BLOCK_H, FFB&H num_warps=8 %2134,

2. MRS (gwen2_moe.py) : #F¥ shared_expert_scale(), I 1/ep_size TRLEIKIZ A
_get_shared_expert_weights F31 (Allreduce-EP F/EE all_reduce SELEZME R
i ep_size XX, EWMMRIU ep_size) » _append_shared_to_topk_output BRAIREIRA
_use_aiter BB _get_shared_expert_weights, LA fuse_gate=True EIFEEAN
hidden_states 5 shared_expert_gate.weight; CUDA #£/&
_get_shared_expert_weights BZRZE,



3. MRELE: I test/registered/moe/test_fused_append_shared_experts.py, H
_eager_append/_eager_gate BN eager £, IIE legacy (bitwise BE) .
apply_sigmoid. fuse_gate =& &2, BETLRFBE. 2EHKRE. s <= 0 no-op. routed
F{REr; 3EME| CUDA base-b 5 AMD stage-b, ¥
test/registered/amd/accuracy/mi35x/test_gwen35_mxfp4_eval_mi35x.py (nightly) :
A Qwen3.5-397B MXFP4 checkpoint (RZEFXEZETE) 2B GSMBK ¥ E IR

(> 0.91) 5 fuse_gate run-through (> 0.0) + perf £, M 5F e2e BEE X,

4. BWHEE: 1EETE PR body 4 torch profiler $)3%: X3 GEMV launch M4 8.9us &
A 0, append WAZMA 4.0us EEXA 5.2us, & MoE B4 12.9us—4) 5.2us; GSM8K
YEABATIEI T ZN. BNE2I PASSED,

R
« python/sglang/kernels/ops/moe/fused_moe_triton_kernels.py (1£3k NAZE; K5

source; £ core-logic; &5 _fused_append_shared_experts_with_weights_kernel,
fused_append_shared_experts_with_weights) : #:/&B&ksh: append kernel #r3g
FUSE_GATE 4%5 num_warps=8 By GEMV V3%); SN2 API #13g
fuse_gate/hidden_states/gate_weight 2AFRIEERIAREZ R,

« python/sglang/srt/models/qwen2_moe.py (13 #RE; K7 source; A core-logic
. 5 _shared_expert_scale, _append_shared_to_topk_output) : #EEMIELL: FHER
_shared_expert_scale, _append_shared_to_topk_output ¥ _use_aiter @, aiter
AHBIAR _get _shared_expert_weights 533 gate GEMV,

. test/registered/moe/test_fused_append_shared_experts.py ({3 B TMR; FKF| test
; KA test-coverage; 5 TestFusedAppendSharedExperts, _eager_gate,
test_fuse_gate_matches_eager, test_fuse_gate_and_apply_sigmoid_mutually_exclusiv
e) : 3 kernel BN, F&E legacy/apply_sigmoid/fuse_gate =& HI25 eager %
H—EKME. ERE5585KREKS, FME| CUDA base-b 5 AMD stage-b,

- test/registered/amd/accuracy/mi35x/test_qwen35_mxfp4_eval _mi35x.py (R &M
A; K3 test; £ A test-coverage; 5 TestQwen35Mxfp4MI35x,
TestQwen35MoeMxfp4MI35x, _run_gsm8k, _run_perf) : ¥ MI35x nightly ¥E 5
B, A checkpoint BB ZEERIE fuse_gate e2e B2 55 ENRE IR,

XS _fused_append_shared_experts_with_weights_kernel,
fused_append_shared_experts_with_weights, _shared_expert_scale,
_append_shared_to_topk_output, _get shared_expert_weights

KRR Fr B

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

¥ BXEN . append kernel #7138 FUSE_GATE %5 num_warps=8 89 GEMV V34); SNE
APl #7#¢ fuse_gate/hidden_states/gate_weight BAHFIFIEBRABRARE,
# python/sglang/kernels/ops/moe/fused_moe_triton_kernels.py
# XBIIMETT: fuse_gate MAAUMNEBHRE (BRIAXE, #E legacy BZ)
def fused_append_shared_experts_with_weights(
topk_ids, topk_weights, shared_weights,



num_fused_shared_experts, N=None,
apply_sigmoid=False, fuse_gate=False,
hidden_states=None, gate_weight=None, scale=1.0,

# fuse_gate BIZBENE sigmoid 5§ scale, 5 apply_sigmoid B, #EHNEKE

assert not (fuse_gate and apply_sigmoid), (

‘fuse_gate already applies sigmoid in-kernel; do not also set apply_sigmoid'
)
assert N is not None, 'N (shared expert base id) must be provided'
m, k = topk_ids.shape
s = int(hum_fused_shared_experts)
if s <=0:

return topk_ids, topk_weights

if fuse_gate:
# GEMV & : £ hidden_states 5 gate_weight, gate_weight B —%
assert hidden_states is not None and gate_weight is not None, (
'fuse_gate=True requires hidden_states and gate_weight'
)
hidden_arg = hidden_states.contiguous()
wgate_arg = gate_weight.reshape(-1).contiguous()
hidden_dim = hidden_arg.shape[1] # & token V3QKE
block_h = triton.next_power_of_2(hidden_dim)
shared_arg = topk_weights # FUSE_GATE T ARHi shared_weights
num_warps = 8 # mIRFAEEZE L LR
else:
# legacy/apply_sigmoid: fR¥FRIEX (dtype #i%. unsqueeze. expand)
shared_weights_2d = (
shared_weights if apply_sigmoid else shared_weights.to(topk_weights.dtype)
)
if shared_weights_2d.ndim ==
shared_weights_2d = shared_weights_2d.unsqueeze(-1)
if shared_weights_2d.shape[1] < s:
shared_weights_2d = shared_weights_2d.expand(m, s)
shared_arg = shared_weights_2d.contiguous()
hidden_arg = topk_weights # &fr, &% kernel &L 0%
wgate_arg = topk_weights
hidden_dim = 1
block_h =1
num_warps = 1

# ... M IKELES block_k/block_s itEErE, SRAZE—K ...
_fused_append_shared_experts_with_weights_kernel[(m,)](
topk_ids, topk_weights, shared_arg, out_ids, out_weights,
hidden_arg, wgate_arg,
N_BASE=N, scale=scale, K=k, S=s,
BLOCK_K=block_k, BLOCK_S=block_s,
APPLY_SIGMOID=apply_sigmoid,
FUSE_GATE=fuse_gate, HIDDEN=hidden_dim, BLOCK_H=block_h,



num_warps=num_warps,

return out_ids, out_weights

# WAZNIR: T program #EIE—/ token
# FUSE_GATE &% : A %MK hidden[pid, :] + W_gate[:] 8 fp32 &R
if FUSE_GATE:
offs_h = tl.arange(0, BLOCK_H)
mask_h = offs_h < HIDDEN
h = tl.load(hidden_ptr + pid * HIDDEN + offs_h, mask=mask_h, other=0.0).to(tl.float32)
w = tl.load(wgate_ptr + offs_h, mask=mask_h, other=0.0).to(tl.float32)
logit = tl.sum(h * w) # #¥x& logit (fp32 Y34)
shared_val = tl.sigmoid(logit) * scale # sigmoid + 1/ep_size TM4EIK
shared_ws = tl.zeros((BLOCK_S,), dtype=tl.float32) + shared_val # |~ %R &ML ZAE
else:
# IBEA: MBIOTENRE, LEBNA apply_sigmoid
shared_ws = tl.load(shared_weights_ptr + pid * S + offs_s, mask=mask_s)
if APPLY_SIGMOID:
shared_ws = tl.sigmoid(shared_ws.to(tl.float32)) * scale

python/sglang/srt/models/qwen2_moe.py

EAREEL: FHER _shared_expert_scale, _append_shared_to_topk_output 3% _use_aiter
A, aiter TARBIAA _get shared_expert_weights 533 gate GEMV,

# python/sglang/srt/models/qwen2_moe.py
# aiter #42: & shared_expert_gate GEMV. sigmoid. 1/ep_size HEIKEIR % append WX
def _shared_expert_scale(self) -> float:

# 1/ep_size M4EK: Allreduce-EP THE/ rank #E R —HLZHH,

# 5B all_reduce &N ep_size R, XETMRI ep_size ¥

# (5 _get_shared_expert weights F 82 EBRIF—3K)

moe_ep_size = get_parallel().moe_ep_size

if moe_ep_size > 1 and not is_deepep_class_backend():

return 1.0 / float(moe_ep_size)
return 1.0

def _append_shared_to_topk_output(self, topk_output, hidden_states):
#IEZER id 5EREEME topk HHFEEHN fused MoE
if not self.enable_shared_expert_fusion or self.shared_expert_gate is None:
return topk_output

from sglang.kernels.ops.moe.fused_moe_triton_kernels import (
fused_append_shared_experts_with_weights,

if _use_aiter:
# HIP/aiter: HEF&¥R3L gate GEMM launch, GEMV + sigmoid + scale &%
# 7£ append RN TR ; WEZAREIAR _get_shared_expert_weights
fused_topk_ids, fused_topk_weights = fused_append_shared_experts_with_weights(



topk_output.topk_ids,
topk_output.topk_weights,

None,

self.num_fused_shared_experts,
N=self.num_experts,

fuse_gate=True,
hidden_states=hidden_states,
gate_weight=self.shared_expert_gate.weight,
scale=self._shared_expert_scale(),

)

else:
# CUDA: 1#3¥f legacy 4TA, sigmoid + scale B eager B2 L E LT
shared = self._get_shared_expert_weights(hidden_states)
if shared is None:
return topk_output
shared_weights, _ = shared
fused_topk_ids, fused_topk_weights = fused_append_shared_experts_with_weights(
topk_output.topk_ids,
topk_output.topk_weights,
shared_weights,
self.num_fused_shared_experts,
N=self.num_experts,

)

return StandardTopKOutput(
topk_weights=fused_topk_weights,
topk_ids=fused_topk_ids,
router_logits=topk_output.router_logits,

)
TS R A

1. HaiShaw ¥ CHANGES_REQUESTED 3 H#REHFT apply_sigmoid % ("the
logic of apply_sigmoid is dropped, please try to retain it.") , fEEMERE, H&E
kernel N340 fuse_gate 5 apply_sigmoid ¥ = 5XT R EM|, &4 APPROVED,

2. amd-bot £ Cl KSR ERA " & + BERIE": PR AR RE AMD aiter EHAT
, %/ AMD stage B wait-for-stage-a-amd BB BT ; &4 kernel BMZE CUDA
5 AMD #4id, {B MXFP4 A K e2e RIE nightly B +HIE4T,

3. yichiche &7& B200 £&£W A LFE4D flake (test_spec_ngram E3FEIEHE, issue #17050)
, 5 PR &%, HitAiZ PR £ qwen3.5 mxfp4-moe H—HHALWBIE, THA e2e 1=F
1~2%,

- apply_sigmoid ZEEVREFR, TIRE (design): 1EEME apply_sigmoid, FHFE kernel
ANBEh fuse_gate 5 apply_sigmoid WS, [N
test_fuse_gate_and_apply_sigmoid_mutually_exclusive; 54t Cl E#f A, HA
APPROVED,

« PR Cl T3:B %= AMD aiter e2e B84 (testing): EEHIE nightly run-through MR (
test_gwen35_mxfp4_eval_mi35x.py) FHEAMBEE (5% 0.933, fused 0.720) ; PR




Cl LARRERIE, EAREZKH nightly,
- B200/NVIDIA CI &MKYIE (question): BIAKMA EB R / L3 flake J5, EEHES
¥#, &AW HaiShaw &\
« M checkpoint FRBEIIE fuse_gate B2 (design): iZMIRZ T B, 1EELA B AMLER
(3% accuracy 0.933. fused run-through 0.720) , FATRIEEIIEERZEEE,

R -5 B
o

1. HEMRMLERIZEM: _append_shared_to_topk output BRARIEIEAOR, CUDA 2% &
REEAE, EZRBESN Quen MoE B AFEH D, EEIRKREFEI aiter 2
#%; NVIDIA CI %X fast-fail-skip, SZFnfEEH R

2. BE—3KME: Triton tl.sigmoid 5 torch.sigmoid 727 ULP RE%, fp32 EALIFS
CUBLAS K[, MiRARMEE (fp32 rtol=1e-4) ; 1EFH GSM8K £ RAEBITHE A EN
, BEKEZRE XL,

3. EHEEENAEI:  shared_expert_scale 5 _get_shared_expert_weights NEX T 48
E B 1/ep_size ¥|Wr, KKk#F EP EX T, FMATREER,

4. BEEX: fuse_gate AL e2e RIE nightly MI35x MR FIE/T, PR CI FEE;
# nightly 1218, EVIEWKEITHEIR. B num_warps=8 HI#BsHEE R ZERI2E K
., R¥E CUDA TRIEHRIFITA. - ®™M: AFPM: AMD (HIP/aiter) #F Qwen %A
MoE #A decode MEEIRFA, & MoE B4 7.5us (BRI THEY 58%) , 1F&fhit
e2e A 1~2%; CUDA AFATARE, AGM: THEB: FEAMNRAIMES CIE
ft; kernel API ¥ R A MG HREMFRIAX T S48, ERM: HE4 AMD kernel R-&1A
LI TR (gate GEMV # append W4%) , L& ET AMD stage Bit5
nightly-only & £ EMIZH R, - NFEARIE: AMD-only B82E & |, e2e B EIKH
nightly, RAZ¥KMEIE bitwise —3K , EP EHZ AL 4L

KRRk

+ PR #28658 [AMD] Fuse shared-expert sigmoid into the MoE append kernel
(apply_sigmoid): A~ PR B9 E#ZERIE : MR docstring PAFA apply_sigmoid &&wH PR
#28658 5|\, fuse gate EHER FIE gate GEMV —3# & ; MEHLZER— kernel 50
X

« PR #34768 [AMD] CI: pin antlr4-python3-runtime back after Imms-eval (unblocks
ROCm 7.2 stage-b evals): AMD CI EaiigEE, 54 PR 89 AMD stage JEMft. gate
ISR AMD RIERES; 23X 8 ERAEA PR 8 AMD B2 M EREIE.

« PR #25855 perf(jit_kernel/deepseek_v4): optimize paged_mga_metadata: [&A
jit-kernel MEREMAMASER (EE NI 45.3x UkZs) . 54 PR 89 launch-bound Bi& %R EE
RSt 5%,

« PR #34592 [GDN] Honor configured linear-attn verify backend in the kernel

dispatcher: 3 AMD a3 dispatch & & (HIP/aiter § CUDA %) , 5AX PR &
gwen2_moe _is_hip %X 3T B2k 5h 4B 4R,



