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HATHHE

« —4)iE: AMD Zen CPU # BF16 MoE k£ zentorch Bh& NI L HEE:R

c BESME: EERIE, OEA: (1) ARBEARNZIT——config & (
is_zentorch_moe_config_supported) 5 layer %& (is_zentorch_moe_supported) % %lAR
% is_supported_config SRE MM, IRTFEW; (2) Bk prepack’ FTFa-& B9 EAR
RRYA, BENIMEAZRREZRNA; (3) AIB CPUFusedMOE #1182
CPUUnquantizedExperts B9 rebase 32, B/R T EEBRMAREM T WAEEREE=
FEIZ, AT RIE vLLM F &R @AM (oneDNN. ACL &) B ITRRVTEBIFHSEER,

THHES BAL

PR body BRFATLEABHHL: E AMD Zen CPU 3% MoE #3EEE B3| zentorch REWAZ, #H
56 F AMX grouped-GEMM / OneDNN / per-expert PyTorch fallback $#4T, K|
zentorch 3t Zen ML ELE B F12F BF16 MoE Mk, RN LE gelu_tanh 385& X 3%

(#n Gemma 4) 1EA native CPU BEANRK, H/EE AMD A vLLM CPU &E3mal AN &t
R EREBE (R AMD Zen CPU CI 89 RFC issue #44421) ,

SRR

1. BEARMM % (vliim/model_executor/kernels/linear/zentorch_utils.py) : i
_ZENTORCH_MOE_ACTIVATIONS B#& ¥, _moe_activation_to_str J3—{b3EBI K%, K
RIS R E——HBLE K is_zentorch_moe_config_supported(moe_config) fit
is_supported_config B4T zentorch FTAMEE (£3d grouped-gemm X FteE) , B
& is_zentorch_moe_supported(layer) FEARXE MBI EZIRN op JEM. is_act_and_mul.
activation BME5B&#, FiA skip JREE logging.debug, #EREaIHERET (review
¥ tirmchlsmth BBEMHEER) ,

2. EZEBdEEAN (vlim/model_executor/layers/fused_moe/experts/cpu_moe.py) :
CPUUnquantizedExperts. __init__ #3E use_zentorch = False #r&;
process_weights_after_loading # 48 is_zentorch_moe_supported(layer), N &E
¥ return, Bk3¥ pad_moe_intermediate 5 cpu_prepack_moe_weight &XE prepack (
zentorch AZARE [E, ...] R) ; apply 3 _use_zentorch A E N5 Eea d #R A
torch.ops.zentorch.zentorch_fused_moe, ENEBELA cpu_fused_moe,
is_supported_config FEEZE. X86CPUUnquantizedExperts.
ArmCPUUnquantizedExperts = &0\ is_zentorch_moe_config_supported ZBIKAT



EE,

3. MIRECE (tests/kernels/moe/test_zen_cpu_fused_moe.py) : FraEIRSONEA M, ik
%% skip 3 Zen CPU = op A7 AEIFRIE GBRRBIE Intel CI &8, EN fadara0l BYF%R)
o BEWEZT: WEMBUETH dispatch EIFESRELRM prepack. IEXTFF intermediate
BLE W is_zentorch_moe_config_supported #4T. 33|34 forward 5 &£ 523,
ref fused_moe ¥M{EXFF (& bias FF*) . %k%k activation BMEREIER,

4. ARHR pin F+& (setup.py) : zen extra By zentorch M 2.11.0.0 ##%| 2.13.0.0, %
pip install -e .[zen] FBREIARA TS zentorch_fused_moe op,

R

« vlim/model_executor/kernels/linear/zentorch_utils.py (#3k WZM%£; 25| source; %
A core-logic; &5 _moe_activation_to_str, is_zentorch_moe_config_supported,
is_zentorch_moe_supported, ZENTORCH_MOE_ACTIVATIONS) : #3¥ zentorch MoE
HFARBEARMM KX (config &5 layer &) FBEEERE, BFRARBRENAD, HE
review P HE SN E TRMITHOHE &,

« vlim/model_executor/layers/fused_moe/experts/cpu_moe.py (13 EFAN#; L5
source; £ core-logic; &5 CPUUnquantizedExperts.process_weights_after_loadin
g, CPUUnquantizedExperts.apply, CPUUnquantizedExperts.is_supported_config,
X86CPUUnquantizedExperts.is_supported_config) : CPUUnquantizedExperts F3EAN
zentorch TRIBEEIZ: MEMBM AL H BRI prepack, apply MrExiEA
zentorch_fused_moe, is_supported_config A zentorch & BATIEXFH K.

. tests/kernels/moe/test_zen_cpu_fused_moe.py (#E3k BETMIR; K5 test; LR
test-coverage; 45 _make_layer_and_config,
test_zen_cpu_fused_moe_dispatches_to_zentorch,
test_zen cpu_fused_moe_config_supported_unaligned_intermediate,
test_zen_cpu_fused_moe_forward) : #3E Zen CPU LEMIR: IIE dispatch 3E4%F.
forward (BT FF. FEXTT intermediate XIFE5ER%. activation BRTAJEER, HBEIRE skip &
%fdE Zen FEF

« setup.py (3R MZEELE ; 25| source; £ A configuration) : zen extra B zentorch
pin M 2.11.0.0 #2#A3] 2.13.0.0, #IREZEH zentorch IRAEM zentorch_fused_moe
OpPo

X5 is_zentorch_moe_supported, is_zentorch_moe_config_supported,
_moe_activation_to_str, CPUUnquantizedExperts.process_weights_after_loading,
CPUUnquantizedExperts.apply, CPUUNnquantizedExperts.is_supported_config

KPR R B
vlim/model_executor/kernels/linear/zentorch_utils.py

13 zentorch MoE IR ZBEARMM % (config &5 layer &) FmgEn L, EMARKH
REAAD, B review PHESHE TEMITOHNE S,

# SPDX-License-Identifier: Apache-2.0
"""Gates zentorch CPU linear dispatch on platform/op availability."""



from __future__ import annotations

import logging
from typing import TYPE_CHECKING

import torch
from vlim.platforms import current_platform

if TYPE_CHECKING:
from vlim.model_executor.layers.fused_moe.config import FusedMoEConfig

# zentorch Fi& MoE op XEFHECERH AL E
_ZENTORCH_MOE_ACTIVATIONS = frozenset({"gelu", "gelu_tanh", "silu", "swigluoai"})

def _moe_activation_to_str(activation: object) -> str:
"ORERCE RET— NG TS (RERESEENE) "
if hasattr(activation, "value"):
return str(activation.value).lower()
return str(activation).lower()

def is_zentorch_moe_config_supported(moe_config: FusedMoEConfig) -> bool:
# ECERIIE: it is_supported_config £/, it zentorch T ANEE
# £33 grouped-gemm BIFTFAEE (Fl0IEXE K intermediate size) o
if not has_zentorch_op(["zentorch_fused_moe"]):
return False
if not moe_config.is_act_and_mul:
return False
act = _moe_activation_to_str(moe_config.activation)
return act in _ZENTORCH_MOE_ACTIVATIONS

def is_zentorch_moe_supported(layer: torch.nn.Module) -> bool:
# B &I TE process_weights_after_loading MYEZIFEM,
# RA Zen CPU + op BJEM + gated MLP + BUERBEB L BN B,
if not has_zentorch_op(["zentorch_fused_moe"]):
logging.debug(
"Skipping zentorch fused-MoE: not a Zen CPU or "
"zentorch not loaded; using default MoE."
)
return False
moe_config = getattr(layer, "moe_config", None)
if moe_config is not None and not moe_config.is_act_and_mul:
logging.debug(
"Skipping zentorch fused-MoE: layer is not a gated "
"(act-and-mul, e.g. SwiGLU) MLP, the only structure supported."



return False
activation = getattr(layer, "activation", None)
if activation is None:
logging.debug(
"Skipping zentorch fused-MoE: layer has no 'activation’

"attribute, so the activation can't be verified."
)
return False
act = str(getattr(activation, "value", activation)).lower()
if act not in _ZENTORCH_MOE_ACTIVATIONS:
logging.debug(
"Skipping zentorch fused-MoE: activation %r unsupported (supported: %s).",
act,
_ZENTORCH_MOE_ACTIVATIONS,
)
return False
return True

vlim/model_executor/layers/fused_moe/experts/cpu_moe.py

CPUUnquantizedExperts F# A zentorch [RE IR REMEBZM AN HBkL prepack,
apply MMEEIARA zentorch_fused_moe, is_supported_config A zentorch B & #A4TIEXNFH
Ko
def process_weights_after_loading(self, layer: torch.nn.Module) -> None:
self.use_grouped_topk = layer.use_grouped_topk
self.renormalize = layer.renormalize
self.scoring_func = layer.scoring_func
self.custom_routing_function = layer.custom_routing_function
# ABRRERERSE: Zen CPU L zentorch W AR ERES op RIEERIZ,
# B return BkXHEIZEE padding 5MRE prepack,
# EA zentorch BARARE [E, ...] FRWRERE,
self._use_zentorch = is_zentorch_moe_supported(layer)
if self. _use_zentorch:
return
self._pad_moe_intermediate(layer)
replace_parameter(
layer, "w13_weight", cpu_prepack_moe_weight(layer.w13_weight, self.isa)
)
replace_parameter(
layer, "w2_weight", cpu_prepack_moe_weight(layer.w2_weight, self.isa)

# ... apply() W3R, LT select_experts 5§ router RENAZE ...
if self._use_zentorch:
# zentorch Fté& MoE op: M diEA A LS E,
# BOERBLUNEZREEN, @HREENEFAT
# GEMM + BUE + REMAR, BHRIZ expert IRZFF 4o
output = torch.empty_like(hidden_states)
torch.ops.zentorch.zentorch_fused_moe(



output,

hidden_states,

wl,

w2,

self.w1_bias,

self.w2_bias,

topk_weights,

topk_ids,
apply_router_weight_on_input,
str(activation.value).lower(),

)

return output
return cpu_fused_moe( # BE A fallback: AMX/NEON/OneDNN E&4f2
hidden_states,
wl,
w2,
self.w1_bias,
self.w2_bias,
topk_weights,
topk_ids,
activation.value,
self.isa,
apply_router_weight_on_input,

)

AT K

Review BIZARBEERAE=4: —& fadara01 BERE(E PR &4F #50133 (CPU MoE EM)

&3, 1E# rebase BEREELZIMMMIB CPUFusedMOE . .forward zentorch #AE3E#THY

CPUUnquantizedExperts; —#& tlrmchlsmth P’k CHANGES_REQUESTED, ZxkiEB25hH

EHEA debug. BHRTIRRAMEN info_once BE, 3FHH moe activation_to_str 8§

enum FEEAENE TR (layer.activation B MoEActivation ¥28) , fEE&E—ffL; =

£ fadara01 MR KERBY L EE——mock zentorch op E3E Zen &8 % CI FH#A. zen &

BMRAARRAE Intel CI3EAT, mARPNEZE: HEMIMA A MR mock. HEIREK skip.

AndreasKaratzas JUMZEM A EIREE“F 45 EFIMR N ECEERA CPU £%7, fFEEUEF

gate REUKSK T T & HI#T,

- &4#F CPU MoE E#j PR #50133 &3f (other): E453F rebase, HRALINAELEENTHN
CPUUnquantizedExperts £, E=# PR %iTE 3,

« BEIHERZTEERIEFTS (style): BN logging.debug, Fxb7 EEMTHY skip R LR ;
#BRUAES,

- X E activation VAL BB E T (design): REEEARE (AT config B E)
, BMRT MoEActivation A&# import S5 1H3Z 18,

« zen MR ISR XAFF I TIRFE (testing): FTEMIONER XY, BEBRE skip 3E Zen CPU
5 op RE[AH=R,



« mock zentorch op BOMIRZERFE CI (testing): MKk mock fixture, BRAMKIIESE
zentorch op BIREIRE skip.

« FEEERIRRECEEE A CPU 22 (design): KA zentorch_utils.py B9& & 138 Rk
RECEFEHIBT, IR reviewers AT,

R 5 B
o NS

1. BB ZNFE: is_zentorch_moe_supported FiE skip JRE¥ A DEBUG £&5|, £H
PR zentorch BRAED zentorch_fused_moe op, A %S TiT R~HEERF||HERZ,
MREZE B BEIR AN =T,

2. B=7 op BAES: cpu_moe.py B apply (L E 5308 A
torch.ops.zentorch.zentorch_fused_moe, #iH2EFdE vLLM T EL; setup.py &
pin BAKE] 2.13.0.0, &FLHF op EEIIBXEMN, RIFEBTHARKKERE.

3. REMBRAZM: zentorch B2 T process_weights_after_loading A& prepack
E, _use_zentorch AERREAFRIBEMG; EFAIKH prepack EMEN TI5E1E

(075t DP RELH) FHAEZPM, FHRZASSENEREZ LK

4. MRBEERD: FOMIREIE Zen CPU FE 2 skip, B AMD Zen CPU CI MR%EHE (
#44421 HFE RFC) , EVIEBIRH AMD MIATIAE, Intel/ARM CI o3& & IMiZEE2
BIBEIR, - ®M: AFMI: AMD Zen CPU Lt BF16 FEEM MoE BIBRIAEIRBRIZ BT,
TRER IR RRE N REMEBEIR T Intel/ARM CPU, GPU. XPU AP TAEFTATAEA,
A %M. CPUUNnquantizedExperts B9A @R AIEX KA T H——=R T prepack REBUR
TF &5 zentorch AN, REMRRAMIZTIFELR AR, HRM: #ASLT 8B4
W+ RIERE BN BRIAZEER, 54 zentorch &EE. rms_norm SHF
A1 & A —% has_zentorch_op [1#%; EIZ PR (&FWBAH T HARBEATER
EMMRES FE BT EFI, - NRRiE: E=ZAREKE , FETRITAD X,
3E Zen CI TMRAE % , BRREREEZ

KRR EE

« PR #50133 Remove cpu_fused_moe.py (CPU MoE refactor): 4~ PR % review H#
fadara01 ZREFIZEMEH, MG rebase HIE zentorch BIZBIES EM N
CPUUnquantizedExperts API (commit 8 S BA#5| A #50133) ,

« PR #43344 Add gelu_tanh support to CPU fused MoE: fadara01 £ review F3g H
_gelu_tanh_and_mul B985 BE&Z PR 528, & PR R 2RI X zentorch =
FABTE GeluTanh 42,



