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PATHRE

- —A3E: NPU 3¢ ModelSlim W4A4 MXFP4 MoE B1LE&12

- #EME: ES NPU EMHEXFALRERIR. A PR BRTEAMESBLEARITRE: —2E
dispatcher B8 /1 Z MRETIAFF BF16 dispatch + £4F GMM RIBISEN LR B KR, —
Ei#iT use_mx_quant FF#EIE FP4 X3 torch dtype W2 T EHEREH MX $HIBEERIK
SHNELEMNE,; ZBEMERERMZEINETIA profiling $RIBAIKIE. FARIELFZINEE
3L PR, RIFRNEETIE,

THRES B

PR body BA#AIEBA: SGLang B4 Ascend NPU Lt X #F dense & MEH) ModelSlim
W4A4_MXFP4 B4k, EXREY MoE B812ERE, SEERNRE I WAAL_MXFP4 T EFHH
MoE A TikiE ModelSlim E//E3HMEBFMIT, FBET Ascend MoE 523 BLE M AR,
AscendRunner 2245, E Mt MXFP4 MoE X FHEZERITH per-weight-group Efb7 7Afn
runner 72, MAZXREIBH fused MoE 523,

SEIN IR
EEMBFEEAFA, IRER REELE, BOWEEMXERERTS

1. FEIMEFEYH: & python/sglang/srt/layers/quantization/modelslim/modelslim.py H
get_moe_scheme By moe_quant_schemes | & F#3E ("W4A4L MXFP4",
ModelSIimWAALMXFP4MoE), FHE schemes/ _init__.py #F&AFmMA _ all_, {£ MoE
BN AEIRA WAAL_MXFP4 REH, XEEANDRENEMAD,

2. REAZE (BIERY) : #3 python/sglang/srt/layers/quantization/modelslim/scheme
s/modelslim w4a4 mxfpd moe.py, 3% wi13/w2 MR EALBNC|ZSE: REKEH
torch.uint8 & (R checkpoint F FP4 (& float8_e4m3fn B&E) , RE scale B
uint8 B9 UEBMO block scale (block size 32) , Fi@Est
FusedMoeWeightScaleSupported.BLOCK #ricEMZ block F.

3. REEAEER RS : NPUWALALMXFP4AMoEMethod.process_weights_after loading
¥ FP4 RERI npu_format_cast ¥ NPU EEH NZ mRHEE, ¥ block scale
reshape A [E, K//32, N, 2] #t grouped matmul £/8;: B TEMEH Ascend
dispatcher R % 3F BF16/INTS ¥, w13 8 dispatcher it BEXEE R BF16,



4. RASHOEEAL: python/sglang/srt/hardware_backend/npu/moe/quant.py 8y
HiddenStatesDynamicQuant #3& use_mx_quant 3k, £ FP4 & MX dtype WBEEF
torch.ops.npu.npu_dynamic_mx_quant; apply BEER expert GMM Z Bi{E BF16 35&
A EMR MXFP4, 2R3 scale/per token scale/x_dtype/weight dtype 5%k FH
GroupedMatmul.forward,

5. XHELE: ¥ docs/docs/hardware-platforms/ascend-npus/optimization/quantization.
mdx 3 FEMEST. A ASESLMBEA, HE docs/docs/advanced_features/quantiz
ation.mdx EH X FFEEA ModelSlim ZIFEL, MIRAE: 1% PR RFIEIEAT L TR X
£, KEEIIE end-to-end eval FERTE PR body F4AH,

R

» python/sglang/srt/layers/quantization/modelslim/schemes/modelslim_w4a4_mxfp4_moe.
py (3R B FE; &7 source; EA data-contract; &5
ModelSIimW4A4MXFP4MoE, create_weights, process_weights_after_loading) : #3&H
ModelSlim W4A4_MXFP4 MoE £, ERXERZEMALD, EX wl3/w2 REHHNSEK
KRG block scale 84,

« python/sglang/srt/hardware_backend/npu/quantization/moe_methods.py (3 MoE &
F; 25| source; R core-logic; 5 NPUWAA4AMXFP4MoEMethod,
process_weights_after_loading, apply) : NPUW4A4MXFP4MoEMethod = 434 BEBYAZ &
BATZE: MERBEMR. block scale reshape. dispatcher ¥ iE4]lE5 GMM RISHAK
7EE N ERTEIX B 5 MR o

- python/sglang/srt/hardware_backend/npu/moe/quant.py (13 385E 81 ; 35| source
; 2R core-logic; % HiddenStatesDynamicQuant, init) :
HiddenStatesDynamicQuant #3& use_mx_quant 5%k, 1& FP4 & MX dtype thibE
npu_dynamic_mx_quant, ZARIHEEEIE E1LEE A B AL ER R,

« python/sglang/srt/layers/quantization/modelslim/modelslim.py ({&3R & E5E#t; 5|
source; XM data-contract) : get_moe_scheme M W4A4 MXFP4 3| MoE /A
K5k, RIMEEREHRMEIAND,

« python/sglang/srt/layers/quantization/modelslim/schemes/__init__.py (#3k EHFH;
%% source; A data-contract) : EHFT A ELE ModelSIimWAALMXFPAMOE, #3F
schemes BHIS AR,

« docs/docs/hardware-platforms/ascend-npus/optimization/quantization.mdx ({3 4%
: K5 other; A documentation) : # 38 Ascend NPU E4L X FFEE. MXFP4 MoE /2
e 5 LA, PARRBEME K Ascend 950+,

« docs/docs/advanced_features/quantization.mdx (3R XXY4; K5 other; KA
documentation) : @R B XHFHKE ModelSlim X #HE B R P IRIC WAA4_MXFP4 MoE
= o

KBS ModelSIimW4A4MXFP4AMoE.init, ModelSlimW4A4MXFP4MoE .create_weights,
ModelSIimW4A4MXFP4AMoE .process_weights_after_loading,
NPUW4A4MXFP4MoEMethod.init, NPUW4A4MXFP4MoEMethod.process_weights_after_|
oading, NPUW4A4MXFP4MoEMethod.apply, HiddenStatesDynamicQuant.init,
ModelSlimConfig.get_moe_scheme



RERED R B

python/sglang/srt/layers/quantization/modelslim/schemes/modelslim_w4a4_
mxfp4_moe.py

FrILHEY ModelSlim W4A4_MXFP4 MoE A EE, BREAZEMAD, EX wl3/w2 RREHH
SEIIRE block scale R4,

# python/sglang/srt/layers/quantization/modelslim/schemes/modelslim_w4a4_mxfp4_moe.py
# ModelSlim W4A4_MXFP4 MoE scheme: $H13t#% w13 / w2 448122 expert IRE S
class ModelSIimW4A4MXFP4MoE (ModelSlimMoEScheme):

"""Create one ModelSlim MXFP4 expert-weight group (w13 or w2)."""
def __init__(self, quant_config, weight_prefix):

if weight_prefix not in ("w13", "w2"):

raise ValueError(
f"weight_prefix must be 'w13' or 'w2', got '{weight_prefix}'"

)
self.quant_config = quant_config
self.weight_prefix = weight_prefix
# HEYE NPU M EMABUT AR, 54 process_weights &4 Y
self.kernel = NPUW4A4MXFP4MoEMethod()

def create_weights(self, layer, num_experts, hidden_size,
intermediate_size_per_partition, **extra_weight_attrs):

# ARICA block &E, #iLEE MoE REAIEZ HFIRF
extra_weight_attrs.update(

{"quant_method": FusedMoeWeightScaleSupported.BLOCK.value}
)
if self.weight_prefix == "w13":

output_size = 2 * intermediate_size_per_partition

input_size = hidden_size
else:

output_size = hidden_size

input_size = intermediate_size_per_partition

# checkpoint F FP4 {ESZFR&EIKIE float8_e4m3fn KB (uint8 HFfE) |,

# FAMEA uint8 BIEE S, WEHEHE repack X FP4 i/

weight = torch.nn.Parameter(
torch.empty(num_experts, output_size, input_size // 2, dtype=torch.uint8),
requires_grad=False,

)

layer.register_parameter(f"{self.weight_prefix}_weight", weight)

set_weight_attrs(weight, extra_weight_attrs)

# UEBMO block scale: block size § 32, %4 K F A ceil 4E
weight_scale = torch.nn.Parameter(
torch.zeros(
num_experts,



output_size,
(input_size + MXFP4_BLOCK_SIZE - 1) // MXFP4_BLOCK_SIZE,
dtype=torch.uint8,
).
requires_grad=False,
)
layer.register_parameter(f"{self.weight_prefix}_weight_scale", weight_scale)
set_weight_attrs(weight_scale, extra_weight_attrs)

def process_weights_after_loading(self, layer):
# RS repack 23T INE| NPU kernel method B 58X
self.kernel.process_weights_after_loading(layer, self.weight_prefix)

python/sglang/srt/hardware_backend/npu/quantization/moe_methods.py

NPUW4A4MXFP4MoEMethod EARIHBERIAZ SPUTIZEEE: NEMRF . block scale
reshape. dispatcher #H#F#H|5 GMM RISHAECE ELEREX B 5K

# python/sglang/srt/hardware_backend/npu/quantization/moe_methods.py
# NPUW4A4GMXFP4MoEMethod: ModelSlim W4A4 MXFP4 MoE % Ascend NPU LB QHAT A&
class NPUW4A4LMXFP4MoEMethod(_ NPUMoEMethodBase):

"""ModelSlim W4A4 MXFP4 MoE with single-level FP4 weights and activations.""

def __init_ (self):
super().__init__(quant_config=None)
self.matmul = GroupedMatmul()
# FP4 ARE dtype & torch_npu H float4_e2m1fn_x2 (int &%)
# REEE A torch.floatd_e2ml1fn_x2, EEMKE PN
fp4_dtype = _get float4 _e2m1fn_x2_dtype()
if fp4_dtype is None:
raise RuntimeError("NPU W4A4 MXFP4 MoE requires float4 support.”)
# use_mx_quant=True 3&#|# npu_dynamic_mx_quant (MX RZEFKERIZ
self.hidden_states_quantizer = HiddenStatesDynamicQuant(
quant_dtype=fp4_dtype,
use_mx_quant=True,

def process_weights_after_loading(self, layer, weight_prefix):
self._validate_weight_prefix(layer, weight_prefix)

# offline checkpoint By FP4 {7 float8_e4m3fn BEE,
#3XBEHE NPU B9 NZ iRHE, # grouped matmul A
weight = getattr(layer, f"{weight_prefix}_weight")

weight.data = npu_format_cast(weight.data).transpose(-1, -2)

# UE8MO block scale M [E, N, K // 32] reshape &
#[E, K// 32, N, 2], EB grouped matmul B scale )&
weight_scale = getattr(layer, f"{weight_prefix}_weight_scale")
scale = weight_scale.data.reshape(

weight_scale.shapel0],



weight_scale.shape[1],
weight_scale.shapel2] // 2,
2,
).transpose(1, 2)
weight_scale.data = scale

# EMJSH Ascend dispatcher BRI R#H BF16 5 INTS,

# Fril w13 B routing 3B 1R3%F BF16, #UEEILIKE] apply B

if weight_prefix == "w13":
self._set_dispatcher_output_dtype(layer, "bf16")

def apply(self, quant_info, hidden_states, expert_tokens, pertoken_scale,
output_dtype, weight_prefix, group_list_type):
fp4_dtype = self.hidden_states_quantizer.quant_dtype
e8m0_dtype = _require_e8m0_dtype()

# BF16 BUEER R expert GMM Z BISA S B MXFP4
if pertoken_scale is None:
hidden_states, pertoken_scale = self.hidden_states_quantizer(hidden_states)
elif pertoken_scale is not None:
pertoken_scale = pertoken_scale.reshape(
hidden_states.shape[0], hidden_states.shape[1] // 32, 2

scale_args = {
"scale": [getattr(quant_info, f"{weight_prefix}_weight_scale", None)],
"scale_dtype": e8mO0_dtype,
"per_token_scale": [pertoken_scale],
"per_token_scale_dtype": e8mO0_dtype,
"x_dtype": fp4_dtype,
"weight_dtype": fp4_dtype,
}
scale_args.update(self._get_bias_args(quant_info, weight_prefix))
return self.matmul.forward(
quant_info,
weight_prefix,
hidden_states,
expert_tokens.to(torch.int64),
output_dtype,
group_list_type=group_list_type,
transposed=True,
**scale_args,

)

python/sglang/srt/hardware_backend/npu/moe/quant.py

HiddenStatesDynamicQuant ## use_mx_quant 3k, £ FP4 & MX dtype bk
npu_dynamic_mx_quant, ZATHEERIE E10EE A B A F E AR,

# python/sglang/srt/hardware_backend/npu/moe/quant.py



# HiddenStatesDynamicQuant: NPU EhASEMBUERH%
class HiddenStatesDynamicQuant(BaseHiddenStatesQuant):
""Dynamic per-token quantisation of hidden states.""

def __init_ (self, quant_dtype, use_mx_quant=False):

super().__init__(quant_dtype)
# F3 use_mx_quant FFX: FP4 & MX dtype B torch LT xH ¥
# 5 float8_e4m3fn bR, FEE NIEEE npu_dynamic_mx_quant
if use_mx_quant or quant_dtype == torch.float8_e4m3fn:

self._op = torch.ops.npu.npu_dynamic_mx_quant
elif quant_dtype in (torch.int8, torch.quint4x2):

self._op = torch.ops.npu.npu_dynamic_quant
else:

raise ValueError(f'"Unsupported dynamic quant dtype: {quant_dtype}")

def _call__(self, hidden_states):

guantized, scale = self._op(hidden_states, dst_type=self.quant_dtype)
return quantized, scale

i A

Review B OrangeRedeng (NPU i) 5, W REEEES EHMEMA:

- MEREEMEIEYE: OrangeRedeng FIREIXMER GroupedMatmulSwigluQuant (fused
SwWiGLUE1k) R init_moe_routing #LILMXFP4 &1L (aclnnMoelnitRoutingV3) ,
fE#& LinyuanLi0046 EE#R profiling HE-FER#KIE L R~HE T BRI, ARFFK
SIAERA T RAM, FENELREMBER PR,

« contiguous() IEHMES1E: OrangeRedeng VIR ERA .continues() (ZFrA .
contiguous()) , EBEFHX FP4 NZ KEFARSSEKEEIR; reviewer Mg B EiLAE
w4a8 mxfp FE T AT continues() IKEHAR BE, BEEEIFIR,

- EEEISIE|/A$EE: OrangeRedeng ERIEHEEMNE] reshape BEBAN
HiddenStatesDynamicQuant (5§ mxfp8 BIMUE—E) , 1EEUHHE use_mx_quant 53K
BE NEE,

« EEA GroupedMatmulSwigluQuant #&FIEEE (performance): 44
GroupedMatmul 5231, fEEZNELWAKEZHRBEMER PR,

« ZEFE init_moe_routing F I MXFP4 £t (performance): R5ZH, EEEINEEE
I PR H R,

« FP4 NZ 5%k &8HA .contiguous() BYIEME (correctness): RAA .contiguous(), ¥
npu_format_cast + transpose BIELIR,

« BUEEMZ B E TSP HiddenStatesDynamicQuant (design): &£,
HiddenStatesDynamicQuant &40 use_mx_quant 7%,

PNESE-A
R TERREPE:



1. BTN EE . R PR RIEEAT test XM, SLILIER MR IR D3RG ZI10E ;
FP4 R ¥#e. block scale reshape XAk 5 H 5638 | = E)I{RIP,

2. FP4 AR E#EUR: moe_methods.py ¥ npu_format_cast + transpose(-1, -2) A&
scale BI=E& reshape/transpose 3&{K¥i checkpoint )& ; review F/EHAMILEA FP4
NZ sk& LA contiguous() &1REE, LBAIZEER N AR B IEE 80,

3. BENENIFH: dispatcher 3l BF16 EEAESRK GMM RIsHAEN, MHELEE
MXFP4 dispatch £ —XREWEF; PR KRMREMREIE, TTIEAMIAMERER .,

4. BLFSEERA]: RYBARIZKRIZE KR Ascend 950+ =&, K38 NPU LS BEHERER; CI
OB TREFEAMHEARKF TR, 1B NPU TRV AER, - #: FAF: Qwen3
A5|5E MoE A K W4AL MXFP4 B EAL checkpoint TLE R LAZE Ascend NPU LB 5
RMFHMER, TFENE —quantization B2, F KT NPU LEEELEE MoE H#3BREA,
& %: £ refactored AscendRunner 8 routing. activation 5 finalization &2, X
#7138 per-weight-group B 7555 GMM RIE &1, F¥MMIA dense WaA4_MXFP4 £
MESIHL, XERN: LT ModelSlim MoE BILEIT BHER, (scheme 2 + kernel
method + A EME) , FL WAAB/WAAL ARF| T ETIUEA
HiddenStatesDynamicQuant B9 use_mx_quant Hl&l, - REARIT: SR Jhr B oS |
FP4 fn /Rt #8 R , GMM RIEISEMESMNTHE | X R$F Ascend 950+, TR A IR

RERIREE

- LA EKREX PR



