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[AMD] [GLM5] Fuse shared-expert append into aiter grouped-topk (skip per-layer append kernel)
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MTRE

. —A]3E: GLM5 #£EE K append Bh& 3 aiter topk, JEREE N

< EESE: EERE EAFE=ARIT: O AFATUER buffer + row stride 45| 5 A
MIMREE kernel B3, #5 CUDA graph #itfa EMfE4E; @ ZERBRMELE fallback
N RYMES. FNEWMERMRITEE; O review F &G4 BZ. KA shape &M
BRI PEARET, AKX “server args RAIEILERMAHER R O TEMET, FTRIE REAE
PR#35105 EREAZI: 4B R RIANEE BE51Z0 X 2 TNHR S E /ML
E CL I, #% RIKH nightly BEEMS.

THHES BAL

PR body #&Hi: 7E3JE EP aiter grouped-topk MoE %42 F, &/ decoder layer #E&/TIML
8 fused_append_shared_experts NAZ3E shared expert 3EAm#t top-k ids/weights, XA
PR 8 B #r2& “pre-populate a persistent top-k buffer's shared-expert columns once and
let the aiter kernel write only the routed columns via row stride, so the per-layer
append kernel is removed”, # B 3&IA1ZMMES plain append Bit-identical”——shared 1|{£
A5 aiter append #E[RE% %k fused_shared_experts_scaling_factor, Rt HEf
shared-expert scaling #RIE#, MRESINL AT, PR AT MI355X TP4 £ i1024/01024 5
i8192/01024 PEEH /TPOT Xftb, £18Z removes one kernel launch per layer (3
kernels — fewer) and is bit-identical, so it is a clean simplification with a slight
net-positive tendency at low concurrency’s

LI AE

1. F3EIFR buffer SR EITH helper (topk.py TRER) : Fi3k
_AITER_TOPK_FUSE_SHARED MAX_TOKENS_CAP = 131072,
_aiter_topk_fuse_shared_max_tokens_cache a2 /& dict _aiter_topk_fuse_shared_bufs,
_get_aiter_topk_fuse_shared_max_tokens() M runtime_context.get_server_args() ZEX
chunked_prefill_size / max_prefill_tokens (TR 8192, EFR 131072) REHAX
buffer BI1T#, &REHF; RVBHMHBREREZE2 EIRERES, Bl XEHEET
E"8 sizing helper ZRREEAR . _get_aiter_topk fuse_shared_buf() # (topk_routed,
n_shared, num_experts, shared_weight, device) &%& [M, topk_routed + n_shared] 8
weight/id 3K&, shared 3|—XMFEZ, EZE M fRiE CUDA graph ERE AR E,



2. B%3& biased grouped_topk_gpu By aiter 4% : FIESEK
fused_shared_experts_scaling_factor, # & num_fused_shared_experts > 0.
moe_ep_size == 1. token <= max_tokens B2 _shared fuse: MFAX buffer Y K
full_w[:token, :topk] X% aiter_biased_grouped_topk RE routed 5|, FEfE3RESL %A
full_w[:token], full_ids[:token]; RiEHESZHEMIER torch.empty I&E buffer B2,
H/E 4 append ¥ T, ZA X REBERT prefill 5§ decode,

3. _post_process_topk_ids A shape #MBkid append: R _aiter_append 24X L&A RA
fused_append_shared_experts; KA L¥|Er topk_ids.shape[l1] ==
topk_config.top_k——&F#F A buffer BiRE4£% (routed + shared) NBkE append, &
N|BB|HE N, KA shape EMIESEMRL LI _shared_fuse & (& token <= MAX 3 R)
, MREMES FEERRR) shared expert,

4. REGMAIER: PR FHEAFEH get_global_server_args() A = fk& NVIDIA lint
guardrail test_legacy_global_ratchet.py &M%, 2 commit 99cbde2 2XH
runtime_context.get_server_args() /& CUDA/AMD CI £%; CPU Z{K
biased_grouped_topk_cpu B A API XFRKER S, &L commit 189b90ff MIFR,
A PR KMt EEETTMR, MEERAEERE AMD nightly #5EEH (GSM8K) i,

R

« python/sglang/srt/layers/moe/topk.py (3R £FEH; 35| source; A core-logic;
45 _get_aiter_topk_fuse_shared_max_tokens, _get_aiter_topk fuse_shared_buf,
biased_grouped_topk_gpu, _post_process_topk_ids) : ME—Z E X4, MoE BiEZ O
B, FIEFFA topk buffer 5FE1TE helper, k3% biased_grouped_topk_gpu B aiter
BER X, FHE _post_process_topk_ids H3E shape ¥&MBkY per-layer append, %

AHRTY AMD aiter B2 R —RERZB 5,

XS _get_aiter_topk_fuse_shared_max_tokens, _get_aiter_topk_fuse_shared_buf,
biased_grouped_topk _gpu, _post _process_topk_ids

KELRAD B

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

E—T B XM, MoE BRI OIEIR, #TIEIFA topk buffer 5 EITH helper, 2K3&
biased_grouped_topk_gpu 8 aiter Bi& 2%, HFE _post_process_topk_ids F3E3¥ shape
M Bk per-layer append, EAKHEMRT AMD aiter BIZGE—RHKNZ B,

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

# ¥ A topk buffer W ERE % (XRAT aiter 3 EP R RAZANEE, TYMIEHME
_AITER_TOPK_FUSE_SHARED_MAX_TOKENS_CAP = 131072
_aiter_topk_fuse_shared_bufs: dict = {}

def _get_aiter_topk_fuse_shared_buf(
topk_routed: int, n_shared: int, num_experts: int, shared_weight: float, device
):
"""¥% (topk_routed, n_shared, num_experts, shared_weight, device) Z&#&#F X buffer,



buffer FZRE E A [M, topk_routed + n_shared], shared 7| RIEZE—K:
id = num_experts + i, weight = shared_weight, EZ M 4&iE CUDA graph EXF
KEMHNFEE, XEZMAEES CUDA graph BL&BIX B RIIR,
key = (topk_routed, n_shared, num_experts, float(shared_weight), str(device))
buf = _aiter_topk_fuse_shared_bufs.get(key)
if buf is None:
total = topk_routed + n_shared
M = _get_aiter_topk_fuse_shared_max_tokens()
w = torch.empty((M, total), dtype=torch.float32, device=device)
ids = torch.empty((M, total), dtype=torch.int32, device=device)
# WA shared F]: id A num_experts FFEL RS, weight HE—E K
ids[:, topk_routed:] = torch.arange(
num_experts, num_experts + n_shared, dtype=torch.int32, device=device
).unsqueeze(0)
w[:, topk_routed:] = shared_weight
buf = (w, ids)
_aiter_topk_fuse_shared_bufs[key] = buf
return buf

# biased_grouped_topk_gpu 8 aiter % (k)
elif _use_aiter:
assert not apply_routed_scaling_factor_on_output, "Not implemented"
token = gating_output.shape[0]
device = gating_output.device
# 1X3E EP + A fused shared experts + token ¥ & X buffer RENNEARES
_shared_fuse = (
num_fused_shared_experts > 0
and get_parallel().moe_ep_size ==
and token <= _get_aiter_topk_fuse_shared_max_tokens()
)
if _shared_fuse:
# shared ZREXME post_process_topk_ids B append WAE ANBIH $H—3K,
# T REFRIES IBERAR bit-identical
_shared_w = (
1.0
if fused_shared_experts_scaling_factor is None
else fused_shared_experts_scaling_factor
)
full_w, full_ids = _get_aiter_topk_fuse_shared_buf(
topk, num_fused_shared_experts, num_experts, _shared_w, device
)
# aiter WA R B routed 7| ([:, :topk]) , shared Z|{RIFFEFERZIHED
topk_weights = full_w([:token, :topk]
topk_ids = full_ids[:token, :topk]
else:
# K prefill SIEEAZRERLEIEH buffer, E4EE M append B124h shared
topk_weights = torch.empty((token, topk), dtype=torch.float32, device=device)
topk_ids = torch.empty((token, topk), dtype=torch.int32, device=device)



aiter_biased_grouped_topk(
gating_output,
correction_bias.to(dtype=gating_output.dtype),
topk_weights,
topk_ids,
num_expert_group,
topk_group,
renormalize,
routed_scaling_factor if routed_scaling_factor is not None else 1.0,
)
if _shared_fuse:
# REILFEME (routed BEE A + shared BEFER) , _post_process #EBkE append
return full_w[:token], full_ids[:token]
return topk_weights, topk_ids

# post_process_topk_ids B aiter append 2% (k)
elif _aiter_append:
# F shape ¥|B¥7 shared expert Z& BE biased_grouped_topk_gpu FEEAE:
# BBt topk_ids BRE4L% (routed + shared) , shape[1] == top_k;
# ERERIZRA routed 3|, XML append., HELEZ L _shared_fuse &4,
# shape EMAAMTHERYE, FTREXFER S ARRBEZERNEA,
_shared_fused_in_topk = (
num_fused_shared_experts > 0
and get_parallel().moe_ep_size ==
and topk_ids.shape[1] == topk_config.top_k
)
if not _shared_fused_in_topk:
M, N = router_logits.shape
scale_factor = (
1.0
if fused_shared_experts_scaling_factor is None
else fused_shared_experts_scaling_factor
)
# 73R 5 N R IR
from sglang.kernels.ops.moe.fused_moe_triton_kernels import (
fused_append_shared_experts,

topk_ids, topk_weights = fused_append_shared_experts(
topk_ids,
topk_weights,
num_fused_shared_experts,
scale_factor,
N, # base id for shared experts

)

I B AL



. F8 B get_global_server_args() &/ server

WAL BIA) |, IR try/except HiR
FEJE commit

gemini-code-assist[bot] (high priority)
args REFARIAASH ValueError (3024580,
24 fallback A&, Jacob0226 E £ “Solved in commit abb96d9”,
99cbde? ##—23 %A runtime_context.get_server_args() LL3E5F legacy accessor

ratchet guardrail,

gemini-code-assist[bot] (high priority) : #tiF"
ZMH"' TS, “can lead to silent correctness bugs or missing shared experts if

other routing paths are used”, 3ZiXEXKH topk_ids.shape[1] == topk_config.top_k &3,
Jacob0226 # commit 1f4feq26 M ZEIN, FH ML "shape check is robust to the

exact fast-path conditions” B93%ER
amd-bot CI 4 : ¥ Do not merge”, #&H guardrail kWK F 3K fast-fail B2
NVIDIA GPU &% (base-b/c. extra-*) , BRAEEZRBAES PR CILABRBAT (IR

nightly AMD ¥ EEM4EZ) . 18E guardrail 3 rerun & Jacob0226 NEE#IA CUDA

%1% biased_grouped_topk_gpu By E Z

5 AMD CI &%,
. 32 E M no impact on accuracy (95.3%) and 1% uplift on

. clintgb (APPROVED) :
TPOT/TPUT for ISL/OSL 1k/1k”, FHIFIE gemini FIKE NI TR,

« HaiShaw: “CI signal green. Nit: remove unused param." —Z KMk CPU & LR
API parity RAMEREA B fused shared_experts_scaling factor %k, &AL commit
189bq0ff #FR,

. get_global_server_args() & bLet 8RR FE (correctness): Jacob0226 ¥ commit

abbd6d9 n try/except [&%k, K& commit 99cbde2 P& A
runtime_context.get_server_args() LAt legacy accessor ratchet guardrail,

FBREUME, %A shape KMELEIRA (design): Jacob0226 & commit 1f4fed26 R
F shape £ EBREZHHEE, HAEX fast-path FHTIE K,

«PRCI REEHBZTERY PR CI B% (testing): 18£ guardrail J& rerun-failed-ci,
CUDA 5 AMD CI &%; 1EE_%ﬁmv\%ﬁsﬁimuﬂuﬁﬁ AERK,

« CPU ZARETHE R AE A S EK (style): &4 commit 189b90ff MHFRIZ S %K,

PNSESE-AL

o A
- BREDR (R
append, f#F CI FEE AW revert T ARKz1,
Issue X hzh0425 W48 EOR run BMEAR PR Fi)
FERR,

éF’J—I RS E T
R TN key X4 [131072, topk + n_shared] *

topk/n_shared/device/shared_weight) SEMREA,

. shape B EHFERNELA: post_process_topk_ids A topk_ids.shape[1] ==
topk_config.top_k ¥ 2FEmME, A& (M EHBAEELILELRE topk_ids TE B

BRi%; RXEE3|IAN remap/reshape BRIZFTEEIRH,

AIELZXEE) © A PR &3t/E, PR#35105 VU EDR #31323, REXE
PERIZRALE main £33l %7 CI FRE (
WEZRE append & X

_aiter_topk_fuse_shared_bufs Z#REK dict, #HEA GRAHRNIRE
8B WER, ZBEAES (KR



- CUDA graph #itf&ZIKH: A buffer BE M ZxiitfaE MIAITR, 1B fast path B &
89 graph #IRRTEAE buffer TS EEERE fallback, K% _post_process B
shape RERFFHAEZ—K, BROBEMNRABIE.

- MRBESRD: TEEZETMIR; biased_grouped_topk_gpu B aiter %5
_post_process_topk_ids BIBkI FEZ A RS / EIR /EP R A X REIE,

- B BusEERELE AMD gfxd50 / MI355X + aiter + 3 EP (moe_ep_size == 1)

+ 7 fused shared experts (GLM-5.2) # MoE BEEE&/Z: SEKREE —K append WX
B#h, TPUT +0.4%-0.9%. TPOT -0.1%-1.4% (PR BM%kik, clintgb MM &ML 1%)
o HHiZEHy (CUDA/MUSA/CPU) . EP #R K& IEE A EEEZE— fallback BIRA
per-layer append, FBIES5TAARZE M (PR B bit-identical) . XHEMmE, %

PR 287 AMD ¥ERZMttE5 2/ CI JiEl] (legacy accessor ratchet. NVIDIA
GPU ML) ZBIB9EIE: —3 guardrail 88, —K rerun. RAWEIR, WHAXER
MEEZERN ClI BE5E /N main £RRE,

- RFEFRE: EMREIR (PR#35105) , skOEHEMNREE  £REFHMER , Cl NEE
¥ | shape RERBIFARTZA

KERBKL

« PR #35105 Revert "[AMD] [GLM5] Fuse shared-expert append into aiter
grouped-topk (skip per-layer append kernel)": E#ERA PR, REZRE append R
main CI FA%E, 274X PR & EHXRE4L,

« PR #31324 [AMD] [GLM5] Skip DSA decode indexer when kv_len <= index_topk
(dense k-only fast path): B A GLM5 & AMD LEyMaeR bR, BoR 78R A5 H4si
NIERRIVAR N [ BRAZRIE LR BEH T [,



