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from functools import Iru_cache
import torch

# ... &£ CustomQwen2Modellnner 24 ...

@classmethod
@lru_cache(maxsize=8)
def compute_mask_base(cls, sequence_length: int, dtype: torch.dtype, device: torch.device):
Compute the base 4D attention mask for DeepSeek-OCR-2.
The mask is batch-invariant because token_type_ids follows a fixed pattern:
first half of tokens are image tokens (non-causal), second half are text tokens (causal).
This method computes a single [1, 1, S, S] mask and relies on expand()
in the caller to broadcast over batch dimension.
min_dtype = torch.finfo(dtype).min
n_query = sequence_length // 2 # image token count (also text token count)
# Indices of image tokens (first half)
img = torch.arange(sequence_length, device=device) < n_query
txt = ~img
# Standard causal mask: lower triangular
causal = torch.tril(torch.ones(sequence_length, sequence_length,
dtype=torch.bool, device=device))
# Allow: image token attends to all; text token attends to all image tokens
# plus causal among text tokens.
allow = img[None, :] | (txt[:, None] & txt[None, :] & causal)
return torch.where(
allow,
torch.zeros((), dtype=dtype, device=device),
torch.full((), min_dtype, dtype=dtype, device=device),
)[None, None] # add head and batch dims

def _create_custom_4d_mask(self, sequence_length, dtype, device, batch_size):
""Compute the full mask by expanding the cached base to batch size.
base = self.compute_mask_base(sequence_length, dtype, device)
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return base.expand(batch_size, -1, -1, -1)
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