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def _cached_fp32_param(



self, attr: str, param: torch.Tensor | None, device: torch.device
) -> torch.Tensor | None:
# 53A None BT EER[E
if param is None:
return None

# fR¥¥F autograd BXAFE: & grad BRH, BEERR (F&HF)
if torch.is_grad_enabled():
return param.float().to(device=device)

# M3E key: HE data_ptr. _version. FJRZE. BIRZE. dtype
key = (
param.data_ptr(),
param._version,
param.device,
device,
param.dtype,
)
# MBIy _ dict_ 3% attr BEREBEREF
cache = self.__dict__.get(attr)
if cache is not None and cache[0] == key:
return cachel(1]

# TNt A

fp32_param = param.detach().to(device=device, dtype=torch.float32)
self.__dict__[attr] = (key, fp32_param)

return fp32_param

def forward(self, inputs: torch.Tensor) -> torch.Tensor:
origin_dtype = inputs.dtype
device = inputs.device
weight = self._cached_fp32_param('_weight_fp32_cache', self.weight, device)
bias = self._cached_fp32_param('_bias_fp32_cache', self.bias, device)
return F.layer_norm(
inputs.float(),
self.normalized_shape,
weight,
bias,
self.eps,
).to(origin_dtype)
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@pytest.mark.skipif(not torch.cuda.is_available(), reason='CUDA required')
def test_fp32_layernorm_cache_reuses_converted_params():

norm = FP32LayerNorm(16, eps=1e-5).cuda().to(torch.bfloat16)

inputs = torch.randn(4, 16, device='cuda', dtype=torch.bfloat16)



with torch.no_grad():
norm(inputs)
weight_cache = norm.__dict__['_weight_fp32_cache']
bias_cache = norm.__dict__['_bias_fp32_cache']

norm(inputs)

# FRRAANE AR — tensor &

assert norm.__dict_ ['_weight fp32_cache'][1] is weight_cache[1]
assert norm.__dict__['_bias_fp32_cache'][1] is bias_cache[1]

# ZHENAEIE state_dict F

assert '_weight_fp32_cache' not in norm.state_dict()

assert '_bias_fp32_cache' not in norm.state_dict()

@pytest.mark.skipif(not torch.cuda.is_available(), reason='CUDA required')
def test_fp32_layernorm_grad_mode_preserves_autograd_path():
norm = FP32LayerNorm(16, eps=1e-5).cuda().to(torch.bfloat16)
inputs = torch.randn(4, 16, device='cuda', dtype=torch.bfloat16, requires_grad=True)

output = norm(inputs).float().sum()
output.backward()

# N REIE#A R (&%

assert inputs.grad is not None

# BEFEABER

assert '_weight_fp32_cache' not in norm.__dict__
assert '_bias_fp32_cache' not in norm.__dict__
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