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# vllm/model_executor/layers/quantization/inc/schemes/inc_wnalé_scheme.py
from typing import TYPE_CHECKING

from vlim.logger import init_logger

from vlim.model_executor.layers.quantization.auto_awqg import AutoAWQConfig
from vlim.model_executor.layers.quantization.auto_gptg import AutoGPTQConfig
from vlim.platforms import current_platform

from vlim.scalar_type import scalar_types

from ..inc_linear import INCLinearMethod

from .inc_scheme import INCScheme

if TYPE_CHECKING:
import torch
from ..config_parser import INCLayerConfig
from ..inc import INCConfig

logger = init_logger(__name_ )

# XPU X869 WNA16 158, IERE 2-bit
XPU_WNA16_SUPPORTED_BITS = {2, 4}

class INCWna16Scheme(INCScheme):
@staticmethod
def can_handle(layer_config: "INCLayerConfig") -> bool:



return layer_config.is_wnalé_int

def get_linear_method(
self,
config: "INCConfig",
layer: "torch.nn.Module",
prefix: str,
layer_config: "INCLayerConfig",

del config, layer
if current_platform.is_xpu():
# I bits AR 2 3k 4, BRFAMHRENL
if layer_config.bits in XPU_WNA16_SUPPORTED_BITS and layer_config.sym:
from .inc_ark_ops import get_ark_state
from .inc_wnal6_linear import (
INCARKLinearMethod,
INCXPULinearMethod,
)
is_ark_available, ark_error, _, = get_ark_state()
if is_ark_available:
return INCLinearMethod(INCARKLinearMethod(layer_config))
elif layer_config.bits ==
#int2 JUER ARK 538, % fallback
raise NotImplementedError(
"INC int2 on XPU requires the ARK backend. "
f"Layer: {prefix}. "
f'auto_round_kernel unavailable: "
f"{ark_error or 'unknown error'}"
)
# 4-bit Bf ARK W] FEERE| XPU JRASCH
logger.debug(
"ARK backend is unavailable for layer %s; "
"falling back to the default XPU INC path. Error: %s",
prefix,
ark_error or "unknown error",
)
return INCLinearMethod(INCXPULinearMethod(layer_config))
raise NotImplementedError(f'INC on XPU: unsupported config {layer_config}")

# CPU 2 X RFF 4-bit LXK
if current_platform.is_cpu() and layer_config.is_gptq:
if layer_config.bits == 4 and layer_config.sym:
from .inc_ark_ops import get_ark_state
from .inc_wnalé_linear import (
INCARKLinearMethod,
INCWNAT6LinearScheme,
)
is_ark_available, ark_error, _, _ = get_ark_state()
if is_ark_available:



return INCLinearMethod(INCARKLinearMethod(layer_config))
logger.debug(

"ARK backend is unavailable for layer %s;

"falling back to the default CPU INC path. Error: %s",

prefix,

ark_error or "unknown error",
)
return INCLinearMethod(INCWNA16LinearScheme(layer_config))
raise NotImplementedError(f'INC on CPU: unsupported config {layer_config}")
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# tests/quantization/test_auto_round.py (%)
# I8IF INCConfig BEIERRARAT int2 JRIAACE

def test_inc_config_from_config_accepts_xpu_int2() -> None:
# AR int2 RIGEE FH
def _make_int2_raw_config(**overrides) -> dict[str, object]:
kwargs = {
"bits": 2,
"group_size": 64,
"sym": True,
"data_type": "int",
"quant_method": "auto-round",
}
kwargs.update(overrides)
return kwargs

# B3¢ INCConfig.from_config 4T
config = INCConfig.from_config(_make_int2_raw_config())

# IEF BRIE A BRAY

assert config.weight_bits == 2
assert config.group_size == 64
assert config.sym is True

assert config.data_type == "int"
assert config.packing_format == "auto_round:auto_gptq"
assert config.backend == "auto"

# I8 Y ARK TTHR int2 3£/ ARK 42

def test_wnal6_xpu_int2_prefers_ark_when_available(monkeypatch) -> None:
class DummyQuantLinear:
pass

monkeypatch.setattr(current_platform, "is_xpu", lambda: True)
monkeypatch.setattr(current_platform, "is_cpu", lambda: False)
monkeypatch.setattr(



"vlim.model_executor.layers.quantization.inc.schemes.inc_ark_ops.get_ark_state",
lambda: (True, None, object(), DummyQuantLinear),

)

method = INCWna16Scheme().get_linear_method(
make_config(weight_bits=2, group_size=64),
object(),
"layer",
make_layer_config(bits=2, group_size=64),

)

assert isinstance(method, INCLinearMethod)
assert isinstance(method.scheme, INCARKLinearMethod)
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