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from functools import Iru_cache
from typing import Optional, Tuple, Union

import torch

import torch.nn as nn

from diffusers.models.autoencoders.vae import DecoderOutput, DiagonalGaussianDistribution
from sglang.multimodal_gen.runtime.models.vaes.common import ParallelTiledVAE

@lru_cache(maxsize=128)

def _is_channels_last_3d_stride(size: tuplelint, ...], stride: tuple[int, ...]) -> bool:
"B E size/stride B E LA channels_last_3d (NDHWC) &=,
HKEIF: N, C, D, H, W; channels_last_3d 8 stride JUF~& A C, 1, H*W, W, H*W*D,
XE® (C, W, H, D, N) 3xRIIE, BRI A/NA 1 AEE, ™
if len(size) != 5:



return False
expected_stride = 1
for dimin (1, 4, 3,2, 0): #C, W, H, D, N
if size[dim] == 0:
return True
if size[dim] ==
continue
if stride[dim] != expected_stride:
return False
expected_stride *= size[dim]
return True

class LTX2VideoCausalConv3d(nn.Module):
# ... (init B%)
def _weight_is_channels_last_3d(self) -> bool:
"R SR E R BN channels_last_3d k., "
w = self.conv.weight
return hasattr(torch, "channels_last_3d") and _is_channels_last_3d_stride(
tuple(w.size()), tuple(w.stride())

def _causal_temporal_pad_channels_last(
self,
x: torch.Tensor,
left: int,
right: int,
left_pad: Optional[torch.Tensor] = None,
right_pad: Optional[torch.Tensor] = None,
) -> torch.Tensor:
# EEESE channels_last_3d B2 iKE, —>K allocate+copy_ SERRE IR FiRiF
b, c, t, h, w = x.shape
out = torch.empty(
(b, c, t + left + right, h, w),
dtype=x.dtype,
device=x.device,
memory_format=torch.channels_last_3d,

)
out[:, :, left : left + t].copy_(x)
if left:
out[:, :, :left]l.copy_(x[:, :, :1] if left_pad is None else left_pad)
if right:
out[:, :, left + t :].copy_(x[:, :, -1:] if right_pad is None else right_pad)
return out

def forward(self, hidden_states, causal=True, conv_cache=None, cache_key=None):
time_kernel_size = self.kernel_size[0]
# {XE 5D MIABAREA channels_last_3d B2 RFTEKEZ
use_channels_last_pad = (



hidden_states.dim() == 5 and self._weight_is_channels_last_3d()

)
if causal:
left, right = time_kernel_size - 1, 0
if conv_cache is not None and cache_key is not None and left:
# RN ET ()
else:
if use_channels_last_pad:
hidden_states = self._causal_temporal_pad_channels_last(
hidden_states, left, right
)
else:
# JR44 repeat+concatenate E&42
pad_left = hidden_states[:, :, :1, :, :].repeat(
(1, 1, time_kernel_size -1, 1, 1)
)
hidden_states = torch.concatenate([pad_left, hidden_states], dim=2)
else:

# ERBETEM, oy BFEEI
return self.conv(hidden_states)

python/sglang/multimodal_gen/test/unit/test_ltx2_vae_channels_last.py

MR X, BERE /ERR / WF -only kernel/ RXEAE / DEDKEHAME, BIEHFKRRIZ
5 Baseline #{E—%.

import unittest
import torch
from sglang.multimodal_gen.runtime.models.vaes.ltx_2_vae import LTX2VideoCausalConv3d

@unittest.skipUnless(hasattr(torch, "channels_last_3d"), "channels_last_3d R~ H")
class TestLTX2CausalConvChannelsLast(unittest.TestCase):
def check(self, causal: bool, kernel_size):
# M2 float32 B4R, HLERBRIARRE (contiguous) Ao channels_last_3d AR E % H
device = "cuda" if torch.cuda.is_available() else "cpu"
torch.manual_seed(0)
conv = LTX2VideoCausalConv3d(8, 8, kernel_size).to(device, torch.float32).eval()
x = torch.randn(1, 8, 5, 6, 7, dtype=torch.float32, device=device)

# BRIAMRREAJRH repeat+concat B2
self.assertFalse(conv._weight_is_channels_last_3d())
with torch.no_grad():

y_ref = conv(x.clone(), causal=causal)

# B E AN channels_last_3d, fl& #HER2
conv.conv.weight.data = conv.conv.weight.data.to(memory_format=torch.channels_last_3d)
self.assertTrue(conv._weight_is_channels_last_3d())
with torch.no_grad():
y_cl = conv(x.clone(), causal=causal)



self.assertEqual(y_ref.shape, y_cl.shape)

if device == "cuda":
self.assertTrue(y_cl.is_contiguous(memory_format=torch.channels_last_3d))

# FAERXE rtol=1e-4, atol=le-4 ({CFAERRNFER )

torch.testing.assert_close(y_ref, y_cl, rtol=1e-4, atol=1e-4)

def test_causal_matches_reference(self):
self._check(causal=True, kernel_size=3)

def test_non_causal_matches_reference(self):
self._check(causal=False, kernel_size=3)

def test_temporal_only_kernel_matches_reference(self):
self._check(causal=True, kernel_size=(3, 1, 1))

def test_causal_cache_matches_monolithic_reference(self):

# IR R & BAZ 0 B 5 B A H — 3K

def test_pad_replicates_edge_frames_exactly(self):
# BIFEZME raw repeat+concat 5842 —3K (rtol=0, atol=0)
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