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[Refactor] refactor humming linear and moe backends to use explicit layer configs
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JRSCEESE: http://prhub.com.cn/viim-project/vlim/pull/49610

PATHRE

« —A)3E: Humming a3k 2R LayerConfig 24

- WEME: EERR. X2 IINRNREERMER R EF—RAN TN LayerConfig +
KERABRERZERL, VLM EREEE =4 kernel ENRERERHM, RITEN
& R HMEE, EEEIE humming_utils.py 8 prepare_humming_linear_layer_confi
g / apply_humming_linear 5 fused_humming_moe.py 8 HummingExpertsBase;
review F % T layer 28 A E FEBR T RE R T —NESZNEMREREZRHA, &
BRILESHE,

THHES BAL

PR body BA#1%EA BAx: “This PR refactor the Humming linear and MoE backends to use
explicit layer configs and tensors instead of passing vLLM layers into the backend.

Also update Humming CI coverage and pin the dependency to the latest upstream
commit.” IBSZILF HummingMethod.forward_layer(layer=...).
prepare_layer_meta(layer=...). get_default_tuning_configs(layer=...) 3¥3&X3L vLLM &
LinearBase / RoutedExperts BRI ZIELINRE, SR VLM BREEE=FARERBKE.
b5 API ZERBR TEAS; FEBN Humming £ EHI#3] LayerConfig + 3 5K & R kA9
49, vLLM TERM, T Cl BESRHBUZ,

LI RE

1. $IERAEN (humming_utils.py) : UFE HummingMoEQuantConfig(FusedMoEQua
ntConfig) dataclass AMX4, ILRLEHEE layer LB humming_metas / compute_config
/ locks FFFVRSERMAA wl_humming_config / w2_humming_config WA
LayerConfig FE&. prepare_humming_layer #3FAEAN =/ NERR B —A9 APL:
prepare_humming_linear_layer_config (B prepare_layer_config +
transform_humming_tensors BRI E layer By prepare_layer_meta +
transform_humming_layer, 3R[E LayerConfig) .
get_humming_linear_compute_config (FF%|4t compute BEZE) . apply_humming_linear

(forward Bt RIBIKESBEBEE 4% humming_forward) o
make_humming_moe_quant_config #F3E&AER humming_configs 2 FFREFFER;
get_humming_moe_quant_config #f& gemm1_alpha / gemm1_beta /
gemm1_clamp_limit, FILIELEAY scale BMEM w13 global _scale / w2_global scale &



A w13 _weight_scale_2 / w2_weight_scale_2, make_humming_moe_kernel 5
_prepare_and_transform_sublayer ¥]%&¥ layer /&K ¥,

2. MoE £X%###8 (fused_humming_moe.py) : HummingExpertsBase. init  FRE#EEUL
RoutedExperts B2, KM HummingMoEQuantConfig B w13/w2 B LayerConfig
, locks BEZEHB®E, num_experts BRE moe_config, init_humming_moe A
get_heuristics_config(layer_config=...) BRfAIBHY
HummingMethod.get_default_tuning_configs(layer=...), #F3¥ quantize_input (RIRE
may_quant_input) 5§ humming_forward (%FEM quant_config Bx w1/w2 B
scale/zp/bias) WAL, A modular kernel B AESRIAER,
moe_problem_size 5 get_buffer_metas B config 8 shape_k - pad_shape_k #& ¥ |d]
HE, FHFHE intermediate_dim == adjust_N_for_activation(...) ¥r&, RRMEEZH
buffer T[8E5 workspacel B|ZEIRLIE, #13E supports_batch_invariance() & B LAEN
modular kernel BfEZERIZIIE,

3. AMAZE EM A EGE—k3E: scaled_mm / mxfp4 / mxfp8 / nvfp4 / mixed precision
TH Humming &M AL —BK A process_weights_after_loading B4 B
self.layer_config / self.compute_config / self.locks, apply_weights UWk$xZ|
apply_humming_linear; is_supported 3840 has_humming() &2 LBk E R &2 AR F BB
REER&42; apply scaled_mm B pass B&A raise NotIlmplementedError, % &R
fE. quantization/numming.py ¥ HummingLinearMethod &4
process_weights_after_loading / apply B8 3| config + IKERER,, locks REENR
layer buffer JE#Mt; HummingMoEMethod 8 get fused_moe_quant_config £ A\
self.humming_configs 5 swiglu %k, convert_to_humming_moe_kernel format B3R
EMEHRE A self.numming_configs,

4. oracle B&42BX5h: fused_moe/oracle F int8.py / fp8.py / nvfp4.py / mxfp4.py /
int_wnalb.py B9 make_*_moe_kernel £ layer 585 extra_kwargs #F¥;

make_*_moe_quant_config M get_humming_moe_quant_config {5 gemm1 £¥k;

int8.py BYREIIZEITFT"Humming 3B canonical CT scale Z#, &% int8 By

per-channel scale X (E, N, 1) #RFEFEL Humming ik,

5. MR, CI 5/KBECE: EH MoE MXEMLGEEHT APL (& MXFP4 MoE kernel
factory @A) ; Clleval BE#F I NVIDIA-Nemotron-3-Nano-30B-A3B-NVFP4-hummin
g 5 GPT-OSS INT8 eval, F#iE% Nemotron Nano. Qwen3-4B BI&E E R1ME;
humming-kernels &K#5T3| 0.1.12, CUDA ¥ BMZEFRER DA%, HEAHE CI RE
P)#: dependency By optional: true 518, FMIER— Humming E3REMN (X
b4befad) o EBAKR 40 A commit FZX5 main &FBRFE. REMSBE pre-commit, 1E
FHERY Cl ERREBINRE AR PR TX,

RS
« vllm/model_executor/layers/quantization/utils/numming_utils.py ({3 /4 T E; 5|

source; A& data-contract; &5 HummingMoEQuantConfig,
prepare_humming_linear_layer_config, get_humming_linear_compute_config,
apply_humming_linear) : #iBERAZOXMH: #HE HummingMoEQuantConfig (&4
w13/w2 8 LayerConfig) , prepare_humming_layer 35#& A

prepare_humming_linear_layer_config / get_humming_linear_compute_config /



apply_humming_linear, make_humming_moe_quant_config iR E#E R H B R

humming_configs, MoE X E scale ¥ M w13 _global_scale B4 w13_weight_scale_2,
« vlim/model_executor/layers/fused_moe/experts/fused_humming_moe.py (#Ek EF RN
: 5 source; ZEA data-contract; &5 HummingExpertsBase, init_humming_moe,
quantize_input, humming_forward) : MoE & K EROARFE:
HummingExpertsBase.__init_ ~FE#EUX RoutedExperts, XA quant_config 3B
w13/w2 LayerConfig 3 B3 locks; #3E quantize_input / humming_forward 7355
_supports_batch_invariance; moe_problem_size / get_buffer_metas EXH config #%
$WE,
vlim/model_executor/layers/quantization/humming.py (#3k B4 A%; 28 source; £
& data-contract; 5 HumminglLinearMethod, HummingMoEMethod,
process_weights_after_loading, get_fused_moe_quant_config) :
HummingLinearMethod / HummingMoEMethod BIAREE 4IRS apply iT# 3| config +
KERR, locks REEMA layer buffer; MoE fll process_weights_after_loading &%
humming_configs 37 get_fused_moe_quant_config &1 gemm1 Sk,
vlim/model_executor/kernels/linear/scaled_mm/humming.py (13 &M% 25|
source; E® data-contract; F5 HummingFP8ScaledMMLinearKernel,
HummingInt8ScaledMMLinearKernel, process_weights_after_loading, apply_weights) :
FP8 / INT8 &M% —3:E# 3| apply_humming_linear, is_supported 3&in
has_humming() ¥#&, apply_scaled_mm B pass 2XA raise NotImplementedError, ik
REERR T RAE,
vlim/model_executor/layers/fused_moe/oracle/int8.py (iR EikdmHE; 25| source; 2%
A data-contract; &5 make_int8_moe_quant_config, make_int8_moe_kernel,
convert_to_int8_moe_kernel format) : INT8 MoE B#ZRE# £ layer {55, Fx5F
canonical CT scale 4p4 (w*_weight_scale) , % int8 By per-channel scale YL (E,
N, 1) REBEL Humming ik,

vllm/model_executor/layers/fused_moe/oracle/fp8.py (#3k E3msmHE; 255 source; 3£

A data-contract; 45 make_fp8_moe_quant_config, make_fp8 moe_kernel) :
make_fp8_moe_kernel k& layer %5 Humming 45¥#,
make_fp8_moe_quant_config [@ get_humming_moe_quant_config &5 gemm1_alpha
/ beta / clamp_limit; & review F layer S EETHR"ITIEHITE S,

XS prepare_humming_linear_layer _config, get_humming_linear_compute_config,
apply_humming_linear, make_humming_moe_quant_config,
get_humming_moe_quant_config, make_humming_moe_kernel,
convert_to_humming_moe_kernel_format, HummingExpertsBase.init,
HummingExpertsBase.init_humming_moe, HummingExpertsBase.quantize_input,
HummingExpertsBase.humming_forward, HummingExpertsBase._supports_batch_invaria
nce, HummingExpertsBase.get_buffer_metas,
HumminglLinearMethod.process_weights_after_loading, HumminglLinearMethod.apply,
HummingMoEMethod.get_fused_moe_quant_config, make_fp8_moe_quant_config,
make_int8_moe_quant_config



RERED R B

vlim/model_executor/layers/quantization/humming.py

HummingLinearMethod / HummingMoEMethod IR E 5 &3 5 apply iT# 3| config + KE
B, locks REEMA layer buffer; MoE I process_weights_after_loading %%
humming_configs 37 get_fused_moe_quant_config &Ef& gemm1 %k,

def process_weights_after_loading(self, layer: torch.nn.Module) -> None:
if layer.is_fallback:
return None

# RIS checkpoint -> humming FRERKR R, (convert_humming) 5
# force requant (JRIGEAL -> fp16/bf16 -> FEM) BEERIFAE, hAER

# |HSZH,: HummingMethod.prepare_layer_meta(layer=...) + transform_humming_layer(layer)
# FSCI,: A RIS LayerConfig, BRME layer 53k
self.layer_config = _hm.prepare_layer_config(
shape_n=layer.output_partition_sizes_sum,
shape_k=layer.input_size_per_partition,
weight_schema=self.weight_schema,
input_schema=self.input_schema,
pad_n_to_multiple=256,
pad_k_to_multiple=128,
has_bias=layer.has_bias,
torch_dtype=layer.param_dtype,
)
tensors = _hm.transform_humming_tensors(
self.layer_config, dict(layer.named_parameters())
)
for name, _ in list(layer.named_parameters()):
delattr(layer, name)
for name, tensor in tensors.items():
param = torch.nn.Parameter(tensor, requires_grad=False)
setattr(layer, name, param)

# compute_config / locks BB Axx %2 43, RBEAEAN layer B buffer ST At
self.compute_config = get_humming_linear_compute_config()
self.locks = torch.zeros(1024, dtype=torch.int32, device=layer.weight.device)

def apply(
self,
layer: torch.nn.Module,
x: torch.Tensor,
bias: torch.Tensor | None = None,
) -> torch.Tensor:
# forward 5&MERZEZER—F humming_forward AH
flatten_inputs = x.reshape(-1, x.size(-1))



output = _hm.humming_forward(
self.layer_config,
inputs=flatten_inputs,
weight=layer.weight,
weight_scale=getattr(layer, "weight_scale", None),
zero_point=getattr(layer, "zero_point", None),
bias=getattr(layer, "bias", None),
weight_scale_2=getattr(layer, "weight_scale_2", None),
locks=self.locks,
compute_config=self.compute_config,

)
output = output.view(*x.shapel:-1], output.size(-1))
return output

i A4
review P ERANMMEN K EE T A=A

- BIER layer ZEkE934 R bnellnm & humming_utils.py:506 Bi%& “Is it safe to delete all
the parameters in the layer? -+ worried that there are other required parameters
that might not be transformed that need to be preserved?’, jinzhen-lin B : ZMER
layer RATHE S35 A humming XKE, BRI PEREA RRBEZ L, B8k
EEEHFE L,

« _supports_batch_invariance A3&: bnellnm FX3E 8] “What is this method used for?
Is it for future work?”, jinzhen-lin I&¥ modular_kernel.py HEEANAZTIREGAA & (
L663-L670 / L577-L578) , #BH Humming X#F batch invariant, 24 override 7 BE3#
ANREARTEE,

« layer ZEEETMEFEIR: bnellnm & fp8.py / int8.py / nvfp4.py =4k3E 18] “Are you
planning on eventually removing the layer argument here as well? Why not pass
layer.humming_configs?”, jinzhen-lin A&%: BRIAI'E layer LB EKE
——Humming TR RE= A LLREE Z UK E (W0 mxfpixfp8 &I e8m0 scale FFAX
group scale + tensor/channel scale) , @ mxfp4 MoE oracle %8 A/GBMEB 8], it
RIERRITAEFAER,

& bnellnm 5 mgoin ¥ APPROVED, mgoin 4 “Very nice work, appreciate it!!”,

« prepare_humming_linear_layer_config # & layer 2352 E L4 (correctness):
jinzhen-lin: iZMEE layer WFTA 23398 humming #EXKE; ERILR A RIKRERE
438, BERBAAZEEHE—L,

« _supports_batch_invariance B3R (question): jinzhen-lin: BT modular_kernel.py ¥
1EFEAZBEIR (L663-L670 / L577-L578) ; Humming X #F batch invariant, &1
override 7 BEif 3T ik,

« make_*_moe_quant_config & layer 2 ZE " %k (design): jinzhen-lin: ERRES IR,
FATTIRBAREIKE; Humming AR R RE&= A BU/MKE (40 mxfpa4xfp8 4§ e8mO scale 1k
7 group scale + tensor/channel scale) , i mxfp4 MoE oracle XTEE (8], 5| HK%K
Ik,



R 5 B

- QF&:

« BIBEHR AR make_humming_moe_quant_config F3E43E humming_configs FF
assert is not None, FrERRAELMEF EH; PR N oracle BEFKE), ERREZF KL
XREB=HRAASEEN =AM, BT Humming ZFEEH (has_humming() 173%)

, RRe@EMRTREA Humming B33,

c REKEGEZLETE: get_humming_moe_quant_config EEEMHE w13 _global_scale /
w2_global_scale B8~ w13_weight_scale_2 / w2_weight_scale 2, [k
scaled_mm/humming.py MR T per-tensor %= T global_scale B name_map 4F#|,
Z nvfpd / mxfpd / mxfp8 ZHARETMEME = HNKELZ SERBRRA—K, TThEH
I scale HEFIR, BRI NN 5 Qwen3-4B eval HJK.

« MoE workspace S5#iH %14 : get buffer_metas BARE &AM buffer B8 modular
kernel 3£#t, "TRES workspacel Bl&", FHMELEER S RXALEHLAEETIIHN “Fix
Humming MoE output alias handling” 5§ “Fix Humming MoE workspace dimensions”
., WBAIZAEA batch-invariant 53#0E X R A SHREVE, EVIREETE batched X
R

« FTRZAL: apply_scaled_mm M pass (§BRIRE None) KA raise
NotImplementedError, 2 4%Z4{B 7 AE1L b RIIREN S 8 /E 648 F 8548 NB TR,

« MIREZ T BR— Humming E3REN, REHE eval B B Nemotron Nano.
Qwen3-4B B accuracy_threshold #iRAEN, HAE AN Cl KEREWTEE, TLEIH
A I B =

c ARF 53 humming-kernels $TH| 0.1.12, PR X —E#KRERE optional: true

E & optional FRiEE CUDA extension MZZELE A IR, SFMBRIAZEKRIE,

- APEM: (XPMEET humming-kernels (NVIDIA CUDA SM75+) /2R
Humming E/E#AF; 3E Humming BBRTIT AT, EME forward RHIE
VLLM B3R ENINRE, BLEA R Humming B vLLM MZEE R A B 2 1R,

« R BAERENE (FusedMoEQuantConfig = HummingMoEQuantConfig) 5
NER kernel factory & T, HREHEE fused_moe oracle. &MRNZ. EWNAE=
NFARGFH 37 DNXM, BIHER— PR WEXE) Ko

- AIRR®: Cl BE2Y B (B3 2 1 eval BEE) A Humming EiRiRHEERR)IKE; H
B review P REMN mxfpixfp8 BEMMBR LRI, X/E8IT/ELMRA T IKE,

« REATIE: BIERATE | KRESUE humming-kernels 0.1.12, REKEGLTE |
MoE workspace fitb A& , FHEFERE , BR—ANE5mEN

K ERRKZ
+ PR #50833 [Bugfix][Quantization] Fix dynamic INT8 W8A8 MoE config being built as

W8A16: 1&EX[E— X vlim/model_executor/layers/fused_moe/oracle/int8.py, 54K
MoE oracle 8§ Humming 4 % 24T B — R4S X35,



« PR #51357 Fix ROCm architecture import on non-ROCm platforms: 152k
vlim/model_executor/layers/quantization/mxfp4.py, Z X4 EFEEA PR 8§ MoE oracle
BXENSEE N

* PR #48355 feat: extended EPLB support for Mistral Large 3 and additional MoE
backends: El—#t fused_moe oracle (fp8.py / nvfp4.py) 5 EM T EEERED, KRBk
MoE Efb/EmiT L EMBIRKE.

« PR #47106 [Kernel] Support Nvfp4 Cutedsl Moe Swiglu-oai and Relu2(non-gated)
Activation: £2X fused_moe/oracle/nvip4.py & MoE EfLiEIFRIZ, 54K PR 89 NVFP4
Humming 2 Xt %,



