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class MiniCPMV_ViTWindowAttentionMerger(nn.Module):
""Mid-ViT 2x2 window attention + 2x2 fold.

Stage 1: reorder tokens so each 2x2 spatial window becomes 4 contiguous
tokens; run packed self-attention with one window per cu_seqglens segment;
un-reorder; add residual. (No length reduction yet.)

Stage 2: fold each 2x2 window into a single token by concatenating the
four hidden vectors along channel; pass through "~ “hidden*4 ->
intermediate*4 -> hidden™ "~ MLP; add the mean of the four window vectors
as residual. ~“target_sizes™ " halves on each axis; ~“cu_seqglens™ " /
““max_seqlens " are rebuilt for the compressed grid.

def _init_ (
self,
config: PretrainedConfig,
guant_config: Optional[QuantizationConfig] = None,
prefix: str = "",

) -> None:
super().__init_ ()
self.window_kernel_size = (2, 2)
self.embed_dim = config.hidden_size

# " “flatten_batch=True ": input is one packed sequence

# (1, sum_windows * window_area, D) " with cu_seglens demarcating

# per-window segments.

self.self_attn = VisionAttention(
embed_dim=config.hidden_size,
num_heads=config.num_attention_heads,
projection_size=config.hidden_size,
use_qgkv_parallel=True,
guant_config=quant_config,
dropout=config.attention_dropout,
softmax_in_single_precision=True,
flatten_batch=True,
prefix=add_prefix("self_attn", prefix),

)

self.layer_norm1 = nn.LayerNorm(self.embed_dim, eps=config.layer_norm_eps)

window_area = self.window_kernel_size[0] * self.window_kernel_size[1]
hidden_4x = self.embed_dim * window_area
inter_4x = config.intermediate_size * window_area



self.pre_norm = nn.LayerNorm(hidden_4x, eps=config.layer_norm_eps)
self.linear_1 = ColumnParallelLinear(
hidden_4x, inter_4x, bias=True,
quant_config=quant_config, prefix=add_prefix("linear_1", prefix),
)
self.act = get_act_fn("gelu_pytorch_tanh")
self.linear_2 = RowParallelLinear(
inter_4x, self.embed_dim, bias=True,
quant_config=quant_config, prefix=add_prefix("linear_2", prefix),

def get_window_index(
self, target_sizes: torch.Tensor
) -> Tuple[torch.Tensor, torch.Tensor, int]:
""Return " (permutation, per-window cu_seqglens, max_seqglens=4)"".

Kept on CPU because mixing device-bound offsets with CPU arange trips
strict dtype checks in PyTorch 2.10+.

window_h, window_w = self.window_kernel_size
max_seglens = window_h * window_w # 4

window_index_list: List[torch.Tensor] = []
cu_seglens: List[int] = [0]
token_offset = 0

for height, width in target_sizes:
height, width = int(height), int(width)
# ... build permutation ...
# (rest of implementation omitted for brevity; full source in PR)
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