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def _reference(
g: torch.Tensor,
k: torch.Tensor,
g_cos: torch.Tensor,
g_sin: torch.Tensor,
k_cos: torch.Tensor,
k_sin: torch.Tensor,
d_weight: torch.Tensor,
k_weight: torch.Tensor,
eps: float,
) -> tuple[torch.Tensor, torch.Tensor]:
# rms_norm isn't autocast fp32-preserving, so feed fp32 inputs directly
# to keep the normalized value unrounded until the final RoPE output.
g_norm = F.rms_norm(q.float(), (gq.shape[-1],), g_weight.float(), eps)
k_norm = F.rms_norm(k.float(), (k.shape[-1],), k_weight.float(), eps)
g_ref = _apply_split_rotary_ref(gq_norm, g_cos, g_sin)
k_ref = _apply_split_rotary_ref(k_norm, k_cos, k_sin)
return q_ref.to(dtype=torch.bfloat16), k_ref.to(dtype=torch.bfloat16)
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