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# A5 “verified=True , L HIEE kernel; FTH% KA LEE KX ER eager,
_LTX2_MODULATE = BitExactFusionGate("LTX-2 fused modulate")

def _Itx2_modulate(
x: torch.Tensor, scale: torch.Tensor, shift: torch.Tensor
) -> torch.Tensor:
verified = _LTX2_MODULATE.verified
# RAEME kernel 2 (3D, #4. 7] #HF) BITREARL ZAmE
if (
not _LTX2_MODULATE.disabled
and x.dim() ==
and x.is_contiguous()
and scale.dim() ==
and scale.shape == (x.shape[0], 1, x.shape[-1])
and shift.shape == scale.shape
and (verified or _LTX2_MODULATE.can_attempt_once())

#3C (B, 1, D) M KAMEEER (B, D) sHL&KE, EHAE G AFERN
scale_rows = scale.squeeze(1).contiguous()
shift_rows = shift.squeeze(1).contiguous|()



if can_use_modulate_scale_shift_cuda(x, scale_rows, shift_rows):
try:
out = modulate_scale_shift_cuda(x, scale_rows, shift_rows)
except Exception as exc:
# kernel L 7% : CRKHKALHARBMERRZ
_LTX2_MODULATE.on_exception(exc, logger=logger)
else:
if verified:
return out
# BRAR: 5 eager EERALLLY, —EA XM, TUKAER
return _LTX2_MODULATE.accept_or_fallback(
out,
x * (1 + scale) + shift,
logger=logger,
mismatch_msg=(
"LTX-2 fused modulate is not bit-exact on this "
"platform; falling back to eager”

)
# R ERYA (W per-token 1T. CPU. IEiE%L:) —1EE eager SE4E
return x * (1 + scale) + shift
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, RN RENXBERE,

import unittest
import torch

from sglang.multimodal_gen.runtime.models.dits.ltx_2 import _|ltx2_modulate

class TestLtx2ModulateMount(unittest.TestCase):

# % row-broadcast #F: (B, 1, D)” 8 scale/shift N5 eager 8% —3K

@unittest.skipUnless(torch.cuda.is_available(), "requires CUDA")

def test_row_broadcast_matches_eager(self):
torch.manual_seed(0)
x = torch.randn(2, 517, 4096, device="cuda", dtype=torch.bfloat16)
scale = torch.randn(2, 1, 4096, device="cuda", dtype=torch.bfloat16)
shift = torch.randn(2, 1, 4096, device="cuda", dtype=torch.bfloat16)
reference = x * (1 + scale) + shift
self.assertTrue(torch.equal(reference, _Itx2_modulate(x, scale, shift)))

# “unbind()" / “squeeze()® &= & strided (B, 1, D)” ME, BYFEL densify
@unittest.skipUnless(torch.cuda.is_available(), "requires CUDA")
def test_non_contiguous_rows_match_eager(self):

torch.manual_seed(1)

x = torch.randn(2, 33, 512, device="cuda", dtype=torch.bfloat16)



table = torch.randn(2, 1, 4, 512, device="cuda", dtype=torch.bfloat16)
scale, shift = table.unbind(dim=2)[:2]

reference = x * (1 + scale) + shift
self.assertTrue(torch.equal(reference, _Itx2_modulate(x, scale, shift)))

# per-token 1T (dim 1 > 1) R kernel 24, NERZ| eager &

@unittest.skipUnless(torch.cuda.is_available(), "requires CUDA")

def test_per_token_rows_fall_back(self):
torch.manual_seed(2)
x = torch.randn(2, 16, 128, device="cuda", dtype=torch.bfloat16)
scale = torch.randn(2, 16, 128, device="cuda", dtype=torch.bfloat16)
shift = torch.randn(2, 16, 128, device="cuda", dtype=torch.bfloat16)
reference = x * (1 + scale) + shift
self.assertTrue(torch.equal(reference, _Itx2_modulate(x, scale, shift)))

# CPU L Tmté kernel, %/MEIRE| eager §f
def test_cpu_falls_back(self):
torch.manual_seed(3)
x = torch.randn(1, 9, 64, dtype=torch.float32)
scale = torch.randn(1, 1, 64, dtype=torch.float32)
shift = torch.randn(1, 1, 64, dtype=torch.float32)
reference = x * (1 + scale) + shift
self.assertTrue(torch.equal(reference, _Itx2_modulate(x, scale, shift)))

if _name__=="__main__":
unittest.main()
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