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vliim/model_executor/layers/activation.py
T3 GELU CustomOp 2, &8 LUT thft, ZShEEfi e ANofARARNXEE,

# FEGELU CustomOp3s, SZIBF16 GELUMILUTHLAL
@CustomOp.register("gelu")
class GELU(CustomOp):
def __init_ (self):

super().__init_ ()

#RBEYRTERTNArm CPU, 3 BPyTorchBixMtactivation_lut_bf163tE

if current_platform.get_cpu_architecture() == CpuArchEnum.ARM and hasattr(

torch.ops._C, "activation_lut_bf16"

self.op = torch.ops._C.activation_lut_bf16 # {#FHLUTSZEL
else:
self.op = None # HfhF &G NER

def forward_native(self, x: torch.Tensor) -> torch.Tensor:
# JRAEPyTorch GELUSZH, 1A FE EfaE:R
return F.gelu(x, approximate="none")

def forward_cpu(self, x: torch.Tensor) -> torch.Tensor:
# CPUBSZ: WRLUTHABMAABF16ELKE, NEALUTHAL
if self.op and x.dtype == torch.bfloat16 and x.is_contiguous():
out = torch.empty_like(x)
self.op(out, x, "gelu") # AAC++ LUTAZ
return out
return self.forward_native(x) # &N E3R 3| R 4 523,

def forward_cuda(self, x: torch.Tensor) -> torch.Tensor:
# CUDARIZRIFAE, BEEERRESI

return self.forward_native(x)

csrc/cpu/activation_lut_bf16.cpp



S2H, C++ B LUT AR, EMAEMALBIZOITE RS, EIEMER GELU #1E,

/l SZIBF16 GELUBI B RN A
constexpr uint32_t ActivationLutSize = Tu << 16; // EXEHEZKR/D, ETFBF16M16KEE

Il ¥ig e EHRE: FUTEGELUEHT@ERARIBF16
void maybe_init_activation_lut_bf16(
uint16_t* lut, std::once_flag& once,
at::Tensor (*activation)(const at::Tensor&)) {
std::call_once(once, [&]() {
/] BIEMANIKE, BEFTA TREMNBF16ME
auto lut_input = at::empty({static_cast<inté64_t>(ActivationLutSize)},
at::TensorOptions().device(at::kCPU).dtype(at::kFloat));
auto® lut_input_ptr = lut_input.data_ptr<float>();
#pragma omp parallel for // FiTHMMEL, REMHEA
for (uint32_t i = 0; i < ActivationLutSize; ++i) {
lut_input_ptr[i] = c10::detail::f32_from_bits(static_cast<uint16_t>(i));
}
// ARASEGELUR BT E i
auto lut_output = activation(lut_input);
const auto* lut_output_ptr = lut_output.data_ptr<float>();
#pragma omp parallel for // FiTHLEE A AEIBF16
for (uint32_t i = 0; i < ActivationLutSize; ++i) {
lut[i] = c10::detail::round_to_nearest_even(lut_output_ptrli]);

/I EZEL: ERERKMEBF16 GELUITH
void activation_lut_bf16(torch::Tensor& out, torch::Tensor& input,
const std::string& activation) {
if (activation == "gelu") {
static std::array<uint16_t, ActivationLutSize> lut{}; // #5EHR L, BEeEFitE
static std::once_flag once;
maybe_init_activation_lut_bf16(lut.data(), once, gelu_reference); // T&MEXI1EAL
activation_lut_bf16(out, input, lut.data(), "gelu_lut"); // ARAKEELUTN A
return;

}
TORCH_CHECK(false, "Unsupported activation: ", activation); // $&iE b3

}
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