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# SPDX-License-Identifier: Apache-2.0
# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
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from dataclasses import dataclass
import torch

from vlim.model_executor.layers.quantization.utils.quant_utils import QuantKey

@dataclass



class QuantizedActivation:

"I AL IROE R AR A TR R A ST KR

quant_key FER¥IEE R (dtype. scale ¥LE. HITH) .
layout/padding &40 E3E/E kernel AE,
TODO(mgoin): ¥ layout fo padding R w0 -4,
data: torch.Tensor # E1bL/E HEKIE

scale: torch.Tensor # 4K EF

orig_dtype: torch.dtype # JRH89E & dtype
orig_shape: torch.Size # JR¥& shape

quant_key: QuantKey # B8, $mREMTE

def expose_input_quant_key(layer: torch.nn.Module, kernel) -> None:
"4 kernel XIFWTNEA key BFEE| layer.input_quant_key B,

& kernel.input_quant_key() 3&[El None, N|FRi&EEM,
M IEX FHE A2k B] QuantizedActivation,

TODO(mgoin): £~ HEMEEEHE HHEM scale (W static input scale. global scale) ,
WRAEE N REXEER, BRL™FE kernel A B M,
key = kernel.input_quant_key()
if key is not None:

layer.input_quant_key = key

def as_quantized_activation(
x: "torch.Tensor | QuantizedActivation", expected_key: QuantKey | None
) -> "QuantizedActivation | None":

T I TR AR

R x £ QuantizedActivation B quant_key ILEE expected_key, REE;
R x B\ tensor, RE None GARAFTBEATEL) ;
R key RILED, ARAMIE, FHilFREREER,
if not isinstance(x, QuantizedActivation):
return None
assert x.quant_key == expected_key, (
f"QuantizedActivation key {x.quant_key} != consumer kernel "
f'input_quant_key {expected_key}"
)

return x

tests/fusion/test_quant_activation_contract.py

FANR M, BIEFTA B4 kernel B9 input_quant_key EBAfT apply_weights &
pre-quantized 4%,



# SPDX-License-Identifier: Apache-2.0

"""Contract tests for the QuantizedActivation linear-kernel integration."""
import pytest

import torch

from vllm.model_executor.kernels.linear import (
_POSSIBLE_FP8_BLOCK_KERNELS, _POSSIBLE_FP8_KERNELS,
_POSSIBLE_INT8_KERNELS, _POSSIBLE_NVFP4_KERNELS,

)

from vlim.model_executor.kernels.linear.nvfp4.base import NvFp4LinearKernel,

NvFp4LinearLayerConfig

from vlim.model_executor.kernels.linear.nvfp4.flashinfer import (
FlashInferCutlassNvFp4LinearKernel, FlashInferTrtlimNvFp4LinearKernel,

)

from vlim.model_executor.kernels.linear.scaled_mm.cutlass import

CutlassFP8ScaledMMLinearKernel

from vlim.model_executor.kernels.linear.scaled_mm.flashinfer import

FlashInferFP8ScaledMMLinearKernel

from vllm.model_executor.kernels.linear.scaled_mm.ScaledMMLinearKernel import (
FP8ScaledMMLinearlLayerConfig, Int8ScaledMMLinearKernel,
Int8ScaledMMLinearLayerConfig,

)

from vlim.model_executor.layers.fusion.quant_activation import (
QuantizedActivation, as_qguantized_activation, expose_input_quant_key,

)

from vlim.model_executor.layers.quantization.utils.quant_utils import kFp8StaticTensorSym,

kNvfp4Dynamic

from vlim.platforms import current_platform

# E— FFHFMEHME=A kernel

SUPPORTING = {
CutlassFP8ScaledMMLinearKernel,
FlashInferFP8ScaledMMLinearKernel,
FlashInferCutlassNvFp4LinearKernel,

def _all_kernel_classes() -> list[type]:
"SRR ESEMEI LM kernel 2, "
seen: dict[type, None] = {}
for registry in (_ POSSIBLE_FP8 KERNELS, POSSIBLE_FP8 BLOCK_KERNELS,
_POSSIBLE_INT8 KERNELS, POSSIBLE_NVFP4 _KERNELS):
for kernels in registry.values():
for cls in kernels:

seen.setdefault(cls, None)

return list(seen)

def probe(cls: type):
mhiE— AR E kernel 25 (Bki  init_ ) , BUEEA input_quant_key, "



obj = cls.__new__(cls)
if issubclass(cls, NvFp4LinearKernel):
obj.config = NvFp4LinearLayerConfig()
elif issubclass(cls, Int8ScaledMMLinearKernel):
obj.config = Int8ScaledMMLinearLayerConfig(
is_static_input_scheme=True, is_channelwise=False, input_symmetric=True)
else:
obj.config = FP8ScaledMMLinearLayerConfig(
weight_quant_key=kFp8StaticTensorSym, activation_quant_key=kFp&8StaticTensorSym,
weight_shape=(16,16), input_dtype=torch.bfloat16, out_dtype=torch.bfloat16)
return obj

def test_only_known_backends_support_prequantized_input():
""#afk R A SUPPORTING HF# kernel 3R[EIFE None HJ input_quant_key, """
declarers = {c for ¢ in _all_kernel_classes() if _probe(c).input_quant_key()}
assert declarers == SUPPORTING

def test_supporting_backend_declares_consume_via_helper():
""Efk SUPPORTING Hy kernel 89 apply_weights i T as_quantized_activation, """
for cls in SUPPORTING:
fn = _resolved_apply_weights(cls)
assert "as_quantized_activation" in fn.__code__.co_names, cls.__name__

def test_as_quantized_activation_validates_key():
""E{R as_quantized_activation & key RIEELEHEY AssertionError, "'
ga = QuantizedActivation(
data=torch.zeros(2, 4, dtype=current_platform.fp8_dtype()),
scale=torch.tensor(1.0),
orig_dtype=torch.bfloat16,
orig_shape=torch.Size([2, 4]),
guant_key=kFp8StaticTensorSym,
)
with pytest.raises(AssertionError):
as_quantized_activation(ga, kNvfp4Dynamic)
with pytest.raises(AssertionError):
as_quantized_activation(ga, None)
# LB tensor N3R[E None
assert as_quantized_activation(torch.zeros(2, 4), kFp&StaticTensorSym) is None
# ILEZEY QuantizedActivation MR [ElH &
assert as_quantized_activation(ga, kFp&8StaticTensorSym) is ga

vliim/model_executor/kernels/linear/scaled_mm/ScaledMMLinearKernel.py

BT input_quant_key &£ xAr FP8ScaledMMLinearKernel.apply_weights #
QuantizedActivation SEBAER,

class ScaledMMLinearKernel(Generic[_ConfigT, _ParamsT], ABC):
# .. MERK. WMEFEF ..

def input_quant_key(self) -> QuantKey | None:



"REA kernel XIFHFEHIMEABE QuantKey,

FeimEE R E B TR EMIMNER LIRS kernel,
3R[E None &7 kernel EZ2B/TEM (B ZEX padding 3 swizzling &) .
#3iR[E3E None, apply_weights @038 3Y as_quantized_activation JH Z A\,

return None

class FP8ScaledMMLinearKernel(ScaledMMLinearKernel [FP8ScaledMMLinearLayerConfig, _
FP8ParamsT], ABC):
def apply_weights(
self,
layer: torch.nn.Module,
x: torch.Tensor | QuantizedActivation,
bias: torch.Tensor | None = None,
) -> torch.Tensor:
W, W_S, X_S, X_s_ub = self._get_layer_params(layer)

# ZREMAFAMENEERE
ga = as_quantized_activation(x, self.input_quant_key())
if ga is not None:
# MEMERZ: EEFEA data fo scale, WREJR¥E shape/dtype
x_data, x_s = ga.data, qa.scale
orig_shape, orig_dtype = ga.orig_shape, qa.orig_dtype
assert x_data.dtype == fp&_dtype
else:
# LA tensor BR: PUTHRIREM
assert isinstance(x, torch.Tensor)
x_data = x
orig_shape, orig_dtype = x.shape, x.dtype

x_2d = x_data.view(-1, x_data.shape[-1])
output_shape = [*orig_shape[:-1], w.shape[1]]
out_dtype = orig_dtype if self.config.out_dtype is None else self.config.out_dtype

# RAERAMENR A HITENL
if ga is None:
x_2d, x_s = self.quant_fp8(x_2d, x_s, x_s_ub)

return self.apply_scaled_mm(
A=x_2d, B=w, out_dtype=out_dtype, As=x_s, Bs=w_s, ...
)
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