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# SPDX-License-Identifier: Apache-2.2
# Note: This is an excerpt from the newly added SANA-WM model file.
# The block implements a GDN (Gated DeltaNet) / Softmax hybrid attention.

class SanaWMBlock(nn.Module):
"""One transformer block of SANA-WM """

def _init_ (
self,
hidden_size: int,
num_heads: int,
head_dim: int,
mlp_ratio: float,
t_kernel_size: int,
gk_norm: bool,
cross_norm: bool,
conv_kernel_size: int,
k_conv_only: bool,
softmax_main: bool,
use_chunk_plucker_post_attn: bool,
chunk_size: Optional[int] = None,
chunk_split_strategy: str = "uniform”,
update_rule: str = "torch_chunk",
cam_update_rule: str = "torch_chunk",
chunk_gdn_chunk_size: int = 21,
use_chunked_softmax_attention: bool = False,
gdn_backend: str = "auto",

) -> None:
super().__init_ ()
self.softmax_main = softmax_main
self.chunk_size = chunk_size
self.chunk_split_strategy = chunk_split_strategy



# Layer norm without learnable affine (handled by modulation)
self.norm1 = nn.LayerNorm(hidden_size, elementwise_affine=False, eps=1e-6)
self.norm2 = nn.LayerNorm(hidden_size, elementwise_affine=False, eps=1e-6)

# GDN/Softmax hybrid attention (Bidirectional GDNUCPESinglePathLitelA)
self.attn = Bidirectional GDNUCPESinglePathLiteLA(
in_dim=hidden_size,
heads=num_heads,
head_dim=head_dim,
gk_norm=gk_norm,
conv_kernel_size=conv_kernel_size,
k_conv_only=k_conv_only,
softmax_main=softmax_main,
update_rule=update_rule,
cam_update_rule=cam_update_rule,
chunk_gdn_chunk_size=chunk_gdn_chunk_size,
use_chunked_softmax_attention=use_chunked_softmax_attention,
gdn_backend=gdn_backend,

self.cross_attn = MultiHeadCrossAttention(
d_model=hidden_size,
num_heads=num_heads,
gk_norm=cross_norm,

self.mlp = GLUMBConvTemp(
in_features=hidden_size,
hidden_features=int(hidden_size * mlp_ratio),
t_kernel_size=t_kernel_size,

# Scale-shift modulation table (6 params: scale_shift for norm1/attn/norm2/cross/mlp/
norm3)
self.scale_shift_table = nn.Parameter(

torch.randn(6, hidden_size) / hidden_size**0.5

# Optional chunk plucker projection for post-attention summarization
if use_chunk_plucker_post_attn:
self.plucker_proj = nn.Linear(hidden_size, hidden_size, bias=True)
nn.init.zeros_(self.plucker_proj.weight)
if self.plucker_proj.bias is not None:
nn.init.zeros_(self.plucker_proj.bias)
else:
self.plucker_proj = None

# ... (rest of _init_)



python/sglang/multimodal_gen/runtime/pipelines_core/stages/model_specifi
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# SPDX-License-Identifier: Apache-2.0

# Note: This is an excerpt from the base stage module for SANA-WM.
# It contains camera action parsing, geometry computation, and utility functions.

N

# Constants for SANA-WM preprocessing

SANA_WM_TARGET_HEIGHT = 704

SANA_WM_TARGET_WIDTH = 1280
_SANA_WM_DEFAULT_TRANSLATION_SPEED = 0.04 # match official streaming
_SANA_WM_DEFAULT_ROTATION_SPEED_DEG = 1.2
_SANA_WM_ALLOWED_ACTION_KEYS = frozenset("wasdijkl") # movement keys

def sana_wm_pil_to_model_tensor(
image: Image.Image, *, device: torch.device, dtype: torch.dtype
) -> torch.Tensor:
"""Convert PIL image to normalized model tensor (B, C, 1, H, W) in [-1, 1]
arr = np.asarray(image, dtype=np.float32) / 255.0
tensor = torch.from_numpy(arr).permute(2, 0, 1)

return (tensor * 2.0 - 1.0).unsqueeze(0).unsqueeze(2).to(device=device, dtype=dtype)

def _sana_wm_rot_x(angle_rad: float) -> np.ndarray:
"""Rotation matrix around x-axis."""
¢, s = np.cos(angle_rad), np.sin(angle_rad)

return np.array([[1.0, 0.0, 0.0], [0.0, c, -s], [0.0, s, c]], dtype=np.floatb64)

def _sana_wm_rot_y(angle_rad: float) -> np.ndarray:
"""Rotation matrix around y-axis."""
¢, s = np.cos(angle_rad), np.sin(angle_rad)

return np.array([[c, 0.0, s], [0.0, 1.0, 0.0], [-s, 0.0, c]], dtype=np.floatb64)

def sana_wm_compute_resize_crop_geometry(

src_w: int, src_h: int, target_h: int, target_w: int
) -> tuplefint, int, int, int]:

"""Compute resize/crop parameters to fit source into target aspect.""
scale = max(target_h / float(src_h), target_w / float(src_w))
resized_w = max(target_w, int(round(src_w * scale)))
resized_h = max(target_h, int(round(src_h * scale)))
left = (resized_w - target_w) // 2
top = (resized_h - target_h) // 2
return resized_w, resized_h, left, top



def parse_sana_wm_action_string(action: str) -> list[list[str]]:
"""Parse action string like 'w-5,i-3" into per-frame key lists.

cleaned = "".join(action.replace(", ", ",").split())
if not cleaned:

raise ValueError("action string is empty")
per_frame: list[list[str]] = ]
for segment in cleaned.split(","):

non

if not segment or not in segment:

raise ValueError(f'invalid action segment {segment!r}; expected '<keys>-<frames>"'")
keys_part, duration_str = segment.rsplit("-", 1)
duration = int(duration_str)
if duration <= 0:
raise ValueError(f"duration must be positive, got {duration}")
# Normalize keys: keep only allowed characters
keys = "".join(ch for ch in keys_part.lower() if ch in _SANA WM_ALLOWED_ACTION_KEYS)
for _ in range(duration):
per_frame.append(list(keys))
return per_frame
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