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@triton.jit
def _swiglu_limit_pad_aware_kernel(
input_ptr,
output_ptr,
topk_ids_ptr,
expert_map_ptr,
hidden_size,
input_row_stride,
num_tokens,
swiglu_limit,
HAS_LIMIT: tl.constexpr,
HAS_EXPERT_MAP: tl.constexpr,
BLOCK_SIZE: tl.constexpr,

# FAMTHER: 84D CTA ANk, FP#ARNEHA token 1T

pid = tl.program_id(0)

row_stride = tl.num_programs(0)

column_tile = tl.program_id(1) * BLOCK_SIZE + tl.arange(0, BLOCK_SIZE)
mask = column_tile < hidden_size

for row in tl.range(pid, num_tokens, row_stride):
expert_id = tl.load(topk_ids_ptr + row)
should_compute = expert_id != -1
if HAS_EXPERT_MAP:
local_expert_id = tl.load(



expert_map_ptr + expert_id,
mask=expert_id >= 0,
other=-1,

)

should_compute = should_compute & (local_expert_id != -1)

if should_compute:
gate_offsets = row.to(tl.int64) * input_row_stride + column_tile
up_offsets = gate_offsets + hidden_size

gate = tl.load(input_ptr + gate_offsets, mask=mask, other=0.0).to(tl.float32)
up = tl.load(input_ptr + up_offsets, mask=mask, other=0.0).to(tl.float32)

if HAS_LIMIT:
gate = tl.minimum(gate, swiglu_limit)
up = tl.maximum(up, -swiglu_limit)
up = tl.minimum(up, swiglu_limit)

silu_gate = gate / (1.0 + tl.exp(-gate))

result = silu_gate * up

tl.store(
output_ptr + row.to(tl.int64) * hidden_size + column_tile,
result.to(output_ptr.dtype.element_ty),
mask=mask,

def _swiglu_limit_pad_aware(

output: torch.Tensor,

input: torch.Tensor,

topk_ids: torch.Tensor,

swiglu_limit: float,

expert_map: torch.Tensor | None = None,
) -> None:

num_tokens, gate_up_size = input.shape

hidden_size = gate_up_size // 2

if num_tokens ==

return

BLOCK_SIZE = 1024
grid = (min(num_tokens, 256), triton.cdiv(hidden_size, BLOCK_SIZE))
_swiglu_limit_pad_aware_kernel[grid](
input, output, topk_ids, expert_map,
hidden_size, gate_up_size, num_tokens, swiglu_limit,
HAS_LIMIT=swiglu_limit > 0,
HAS_EXPERT_MAP=expert_map is not None,
BLOCK_SIZE=BLOCK_SIZE,
num_warps=4,



def swiglu_limit_func(
output: torch.Tensor,
input: torch.Tensor,
swiglu_limit: float = 0.0,
topk_ids: torch.Tensor | None = None,
expert_map: torch.Tensor | None = None,
) -> None:
# IR topk_ids BHMEA pad-aware kernel Bkit3E xR4T
if topk_ids is not None:
_swiglu_limit_pad_aware(output, input, topk_ids, swiglu_limit, expert_map)
else:
_swiglu_limit_torch(output, input, swiglu_limit)
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def silu_and_mul_with_clamp(
output: torch.Tensor,
input: torch.Tensor,
clamp_limit: float,
topk_ids: torch.Tensor | None = None,
expert_map: torch.Tensor | None = None,
) -> None:
# YR topk_ids fo expert_map BHMER pad-aware 35E
if topk_ids is not None and expert_map is not None:
from viim.model_executor.layers.fused_moe.utils import swiglu_limit_func
swiglu_limit_func(output, input, clamp_limit, topk_ids, expert_map)
else:
# TNERBEHRB C++ kernel
torch.ops._C.silu_and_mul_with_clamp(output, input, clamp_limit, 1.0, 0.0)
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