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class ZentorchWNA16LinearKernel(CPUWNA16LinearKernel):
""W4A16 GPTQ kernel backed by " “torch.ops.zentorch.zentorch_woq_linear™™."""
@classmethod
def can_implement(cls, ¢c: MPLinearLayerConfig) -> tuple[bool, str | None]:
ok, reason = super().can_implement(c)
if not ok:
return ok, reason
# EFE: X AMD Zen CPU
if not current_platform.is_zen_cpu():
return False, "ZentorchWNA16 requires an AMD Zen CPU."



# 2% zentorch op JEf
if not has_zentorch_op(["zentorch_woq_repack_weight", "zentorch_woq_linear"]):
return (False, "torch.ops.zentorch.{...} are not registered.")
# AZIFHOEEH (g_idx)
if c.has_g_idx:
return False, "ZentorchWNA16 does not support activation re-ordering."
return True, None

def _zentorch_wogq_eligible(self, layer: torch.nn.Module) -> bool:
# HRW g_idx BB
if (self.w_gidx_name is not None
and getattr(layer, self.w_gidx_name, None) is not None) \
or getattr(self.config, "has_g_idx", False):
return False
# _HEERERRE
weight_packed = getattr(layer, self.w_g_name, None)
weight_scale = getattr(layer, self.w_s_name, None)
if weight_packed is None or weight_scale is None:
return False
bits = self.config.weight_type.mantissa
pack_factor = torch.iinfo(weight_packed.dtype).bits // bits
# A 4-bit 3R (84 int32 & 8 1ME)
if pack_factor = 8:
return False
# XX FF compressed-tensors #&=, (input_dim == packed_dim == 1)
in_dim = getattr(weight_packed, "input_dim", None)
pk_dim = getattr(weight_packed, "packed_dim", None)
if not (in_dim == pk_dim == 1):
return False
if weight_packed.dim() != 2 or weight_scale.dim() != 2:
return False
in_features = weight_packed.shape[1] * 8
num_groups = weight_scale.shape[1]
return num_groups > 0 and in_features % num_groups ==
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class ZentorchInt8ScaledMMLinearKernel(Int8ScaledMMLinearKernel):
@classmethod
def is_supported(cls, compute_capability=None) -> tuple[bool, str | None]:
if not current_platform.is_cpu():
return False, "requires CPU."
if not current_platform.is_zen_cpu():
return False, "requires AMD Zen CPU."
if not has_zentorch_op(["zentorch_dynamic_glinear"]):
return False, "torch.ops.zentorch.zentorch_dynamic_glinear is not registered."
return True, None



@classmethod
def can_implement(cls, c: Int8ScaledMMLinearLayerConfig) -> tuple[bool, str | None]:
if c.is_static_input_scheme:
return False, "requires dynamic activation quantization."
if not c.input_symmetric:
return False, "requires symmetric activation quantization."
if not c.is_channelwise:
return False, "requires per-channel weight quantization."
return True, None

def process_weights_after_loading(self, layer: torch.nn.Module) -> None:
w_g_name, w_s_name, _, _, _ = self.layer_param_names
weight = getattr(layer, w_qg_name)
n = weight.shape[0]
# MERHFF [N, K] B E contiguous
replace_parameter(layer, w_g_name,
torch.nn.Parameter(weight.data.contiguous(), requires_grad=False))
# RERERRAN bf16 IFREA (N,) IR
weight_scale = getattr(layer, w_s_name)
ws = weight_scale.data
if ws.dim() == 2 and ws.shape[-1] == 1:
ws = ws.squeeze(-1)
ws = ws.to(torch.bfloat16).contiguous()
assert ws.shape == (n,), f'expected ({n},), got {tuple(ws.shape)}"
replace_parameter(layer, w_s_name,
torch.nn.Parameter(ws, requires_grad=False))
logger.info_once("[zen_cpu] Using zentorch_dynamic_glinear for W8A8 (dynamic-
symmetric)")

def apply_weights(self, layer, x, bias=None) -> torch.Tensor:
w_g_name, w_s_name, _, _, _ = self.layer_param_names
return torch.ops.zentorch.zentorch_dynamic_glinear(
x, getattr(layer, w_qg_name), getattr(layer, w_s_name),
bias, zentorch_op_name="zentorch::zentorch_dynamic_glinear")

vliim/model_executor/kernels/linear/zentorch_utils.py

& has_zentorch_op &%k, f—F&&MNFn op FTAMIEE, BWFHE zentorch EIRIAA,

from __future__ import annotations
import torch
from vlim.platforms import current_platform

_all__ = ["has_zentorch_op"]

def has_zentorch_op(op_names: list[str]) -> bool:
"R ElYIRITE Zen CPU BETA &% op BIEMETA "True ™, "
if not op_names:

raise ValueError("has_zentorch_op requires at least one op name")
# EEFE: X AMD Zen CPU F 44



if not current_platform.is_zen_cpu():
return False
# #&& torch.ops.zentorch #4%& % |d]
ns = getattr(torch.ops, "zentorch", None)
if ns is None:
return False
# AEFTAE KA op B EIEM

return all(hasattr(ns, op_name) for op_name in op_names)
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