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// fused activation quantization and matmul
at::Tensor int8_scaled_mm_with_quant(
at::Tensor& mat1,
at::Tensor& mat2,
at::Tensor& scales?2,
const std::optional<at::Tensor>& bias,
at::ScalarType out_dtype,
bool /*is_vnni*/) {
CHECK_LAST_DIM_CONTIGUOUS_INPUT(mat1);
CHECK_INPUT(mat2);



CHECK_INPUT(scales?2);
CHECK_DIM(2, mat1);
CHECK_DIM(2, mat2);

intb4 t M = mat1.size(0);
int64_t N = mat2.size(0);
intb4 t K = mat1.size(1);
inté4_t lda = mat1.stride(0);

CHECK_EQ(mat2.size(1), K);
CHECK_EQ(scales2.numel(), N);

const auto st = mat1.scalar_type();

TORCH_CHECK(st == at::kBFloat16, "int8_scaled_mm_with_quant: expect A to be bfloat16.");
TORCH_CHECK(st == out_dtype, "int8_scaled_mm_with_quant: expect A has same dtype with
out_dtype.");

TORCH_CHECK(mat2.scalar_type() == at::kChar, "int8_scaled_mm_with_quant: expect mat2 to
be int8.");

TORCH_CHECK(scales2.scalar_type() == at::kFloat, "int8_scaled_mm_with_quant: expect
scales to be float32.");

const intb4_t buffer_size = M * K + M * sizeof(float);
auto buffer = at::empty({buffer_size}, mat1.options().dtype(at::kChar));
auto out = at::empty({M, N}, mat1.options().dtype(out_dtype));

const bool has_bias = bias.has_value();

const float* bias_data = nullptr;

if (has_bias) {
CHECK_EQ(bias.value().size(0), N);
bias_data = bias.value().data_ptr<float>();

}

AT_DISPATCH_REDUCED_FLOATING_TYPES(out_dtype, "int8_scaled_mm_with_quant_kernel_
impl", [&] {

int8_t* _ restrict__ Aq_data = buffer.data_ptr<int8_t>();

float* __restrict__ As_data = (float*)((void*)(Ag_data + M * K));

const scalar_t* __restrict__ A _data = mat1.data_ptr<scalar_t>();

const intb4_t grain = kL1Size / (K * sizeof(scalar_t));
at::parallel_for(0, M, grain, [&](intb4_t begin, int64_t end) {
for (inté4_t m = begin; m < end; ++m) {
op::quantize_row_int8(Ag_data + m * K, As_data + m, A_data + m * Ida, K);
}
D;

int8_scaled_mm_impl<scalar_t>(
out.data_ptr<scalar_t>(),
Aq_data,
mat2.data_ptr<int8_t>(),



As_data,
scales2.data_ptr<float>(),
bias_data,
M, N, K);
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return out;

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

if _is_cpu_amx_available:

_amx_process_weight_after_loading(layer, ["weight"])
elif _is_cpu_armé4:

# Armb4: fR¥F weight B (FEE) , EEMMCAREEHSE

layer.weight = Parameter(layer.weight.data, requires_grad=False)
else:

assert False, "W8A8Int8LinearMethod on CPU only works on AMX or Armé4"
else:

# CUDA: EE#E weight UILE kernel IR W57
layer.weight = Parameter(layer.weight.t(), requires_grad=False)
layer.weight_scale = Parameter(layer.weight_scale.data, requires_grad=False)
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