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# vlim/model_executor/layers/quantization/inc.py

@lru_cache(maxsize=1)
def get_ark_state() -> tuple[bool, str | None, Any, Any]:
1©E ARK EETTFAN, HEEFLER,
RME (is_available, error_message, xpu_lib, cpu_lib) Jo4H,
try:
from auto_round_extension.ark import ark_xpu_lib, ark_cpu_lib
return True, None, ark_xpu_lib, ark_cpu_lib
except ImportError as e:
return False, str(e), None, None

class INCARKLinearMethod(_INCXPULinearBase):
XPU / CPU W4A16 &A%, £ AutoRound (ARK) /E3,
YEMX X EHEHREM (sym = True) , weight_bits = 4,

def __init_ (self, weight_bits: int, group_size: int, sym: bool):
super().__init__(weight_bits, group_size, sym)
is_avail, _, xpu_lib, cpu_lib = get_ark_state()
if not is_avail:
raise RuntimeError("ARK backend not available.")
self.xpu_lib = xpu_lib
self.cpu_lib = cpu_lib



# QuantLinear S2/57E 3R B AX = fn 3k 52 Bk S5 Bl 22
self.QuantLinear = None

def create_weights(
self,
layer: torch.nn.Module,
input_size_per_partition: int,
output_partition_sizes: list[int],
input_size: int,
output_size: int,
params_dtype: torch.dtype,
**extra_weight_attrs,

#IARAEXRENAERECZS X
self._create_inc_weights(
layer,
input_size_per_partition,
output_partition_sizes,
params_dtype,
extra_weight_attrs.get("weight_loader"),
self.group_size,
self.pack_factor,
set_layer_attrs=True,

def process_weights_after_loading(self, layer) -> None:

K EAEREY PyTorch BRE##R ARK 89 QuantLinear 5Z41,
WRIFREEFRR lib, F#EFFERE None NER,
ark_lib = self.xpu_lib if layer.qweight.device.type == "xpu" else self.cpu_lib
glinear = ark_lib.QuantLinear(

layer.qweight,

layer.scales,

layer.qgzeros,

layer.group_size,

getattr(layer, "bias", None), # %R E
)
if glinear is None:

raise RuntimeError("ARK weight loading returned None.")
self.QuantLinear = glinear # Z&LH|, ANE%: apply R

def apply(
self,

layer: torch.nn.Module,

x: torch.Tensor,

bias: torch.Tensor | None = None,
) -> torch.Tensor:



RIEfEHE: #F QuantlLinear B NER ARK &3, TNEAEEH X,

out_shape = x.shape[:-1] + (layer.output_size_per_partition,)
x_2d = x.reshape(-1, x.shapel-1])
if self.QuantLinear is not None:
result = self.QuantLinear(x_2d)
else:
result = super().apply(layer, x_2d, bias)
return result.reshape(out_shape)
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