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# U : python/sglang/jit_kernel/diffusion/triton/group_norm_silu.py

@triton.jit
def _group_norm_apply_scalar_affine_kernel(
input_ptr, weight_ptr, bias_ptr, output_ptr, stats_ptr,
channels, spatial_size, num_groups, channels_per_group, group_size,
chunks_per_row,
BLOCK_SIZE: tl.constexpr,
BLOCKS_PER_PROGRAM: tl.constexpr,

E affine A kernel, EHATF spatial_size % CHUNK_SIZE == 0 89355 AR,
& program BEHELTR, BEA program AHFIATERE TR — channel,
E b weight fo bias ZE/EFRIN—RMEMER, BARETE idx // spatial_size i+ &,
row = tl.program_id(0).to(tl.int64)

chunk_id = tl.program_id(1).to(tl.inté64)

batch_id = row // num_groups

group_id = row - batch_id * num_groups

chunk_start = chunk_id * BLOCK_SIZE * BLOCKS_PER_PROGRAM
group_base = batch_id * channels * spatial_size + group_id * group_size

# A AXFRIZHE channel_id

channel_id = chunk_start // spatial_size

affine_offset = group_id * channels_per_group + channel_id
weight = tl.load(weight_ptr + affine_offset).to(tl.float32)
bias = tl.load(bias_ptr + affine_offset).to(tl.float32)

mean = tl.load(stats_ptr + row * 2)
rstd = tl.load(stats_ptr + row * 2 + 1)



offsets = tl.arange(0, BLOCK_SIZE)

for block_id in range(BLOCKS_PER_PROGRAM):
idx = chunk_start + block_id * BLOCK_SIZE + offsets
mask = idx < group_size
x = tl.load(input_ptr + group_base + idx, mask=mask, other=0.0).to(tl.float32)
y = (x - mean) * rstd
y =y * weight + bias
y =y * tl.sigmoid(y)
tl.store(output_ptr + group_base + idx, y, mask=mask)

# 7 _launch_chunked R F KR HEEE (LTAHRXH)

def _launch_chunked(x_flat, weight, bias, num_groups, eps):
# ... BI@E A partial sum fo stats kernel @A ...

# &A% NFARFIRER scalar-affine kernel, &N fallback F|3@FARA
if spatial_size % _CHUNK_SIZE == 0 and chunks_per_row >= 64:
_group_norm_apply_scalar_affine_kernel[(rows, chunks_per_row)](
x_flat, weight, bias, y_flat, stats,
channels, spatial_size, num_groups, channels_per_group, group_size,
chunks_per_row,
BLOCK_SIZE=_BLOCK_SIZE,
BLOCKS_PER_PROGRAM=_BLOCKS_PER_PROGRAM,
num_warps=4, # #8LLIB kernel 89 8, RO FHEEEAN
num_stages=3,
)
else:
_group_norm_apply_kernel[(rows, chunks_per_row)](
x_flat, weight, bias, y_flat, stats,
channels, spatial_size, num_groups, channels_per_group, group_size,
chunks_per_row,
BLOCK_SIZE=_BLOCK_SIZE,
BLOCKS_PER_PROGRAM=_BLOCKS_PER_PROGRAM,
num_warps=8§,
num_stages=3,
)

return y_flat
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# U : python/sglang/jit_kernel/benchmark/diffusion/bench_group_norm_silu.py

@dataclass(frozen=True)
class Case:
name: str
shape: tuplelint, ...]
num_groups: int



# Bl case E&E

CASES = [
Case("token_2d", (4, 128), 32),
Case("image_2d", (2, 64, 32, 32), 32),
Case("video_3d_small", (1, 64, 4, 16, 16), 32),
Case("threshold_3d", (1, 128, 1, 256, 256), 32),

(

Case("hunyuan_video_large", (1, 128, 20, 256, 256), 32),

def tolerance(dtype):
"REHIBERERE atol, rtol"™
if dtype == torch.float32:
return le-5, 1e-5
if dtype == torch.bfloat16:
return 7e-2, 2e-2
return 3e-3, 3e-3

def native_group_norm_silu(x, weight, bias, num_groups):
"""PyTorch R4 reference SZI""
return F.silu(F.group_norm(x, num_groups, weight=weight, bias=bias, eps=EPS))

def make_inputs(case, dtype):
"R] S TN AY AL A N AR RR
generator = torch.Generator(device="'cuda')
seed = len(case.shape) * 1009 + case.shape[1] * 17 + case.num_groups
generator.manual_seed(seed)
x = torch.randn(case.shape, device='cuda', dtype=dtype, generator=generator)
weight = torch.randn(case.shape[1], device='cuda', dtype=dtype, generator=generator)
bias = torch.randn(case.shape[1], device='cuda', dtype=dtype, generator=generator)
return x, weight, bias

def run_case(case, dtype, rounds, warmup, rep):
FFEA case PATIEHMERIEFPMERE benchmark,
REEE median FEETAINE bLAY F 8,
x, weight, bias = make_inputs(case, dtype)
with torch.inference_mode():
# IERAPERIE
actual = triton_group_norm_silu(x, weight, bias, num_groups=case.num_groups, eps=EPS)
expected = native_group_norm_silu(x, weight, bias, case.num_groups)
atol, rtol = tolerance(dtype)
torch.testing.assert_close(actual, expected, atol=atol, rtol=rtol)
# MEAE benchmark (2 3B AL %K)
native_stats = []
fused_stats = ]
for _ in range(rounds):
native_stats.append(do_bench_us(
lambda: native_group_norm_silu(x, weight, bias, case.num_groups),



warmup=warmup, rep=rep))
fused_stats.append(do_bench_us(
lambda: triton_group_norm_silu(x, weight, bias, num_groups=case.num_groups, eps=
EPS),
warmup=warmup, rep=rep))
native_median = summarize([s[0] for s in native_stats])
fused_median = summarize([s[0] for s in fused_stats])
return {
"case": case.name,
"dtype": dtype_name(dtype),
"native_us": native_median,
"fused_us": fused_median,
"speedup": native_median / fused_median,

}
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