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# vllm/model_executor/layers/fla/ops/kda.py

@triton.heuristics({
"HAS_BIAS": lambda args: args["g_bias"] is not None,
"IS_VARLEN": lambda args: args["cu_seqlens"] is not None,
}
@triton.autotune(
configs=|
triton.Config({"BD": BD}, num_warps=num_warps)
for BD in [32, 64]
for num_warps in [2, 4, 8]
1,
key=["H", "D", "BT", "IS_VARLEN"],
)
@triton.jit
def kda_gate_cumsum_fwd_kernel(
g, # raw gate input [B, T, H*D] (or 2D for var len)
A, # A_log [H]
y, # output: fused cumsum with RCP_LN2 scaling
g_bias, # optional gate bias [H*D]
cu_seqglens, # cumulative sequence lengths
chunk_indices, # (N_chunks, 2) start and end positions
cumsum_scale, # scaling factor (RCP_LN2)
beta, # beta tensor (unused in kernel but passed for interface)
threshold, # for softplus
T, # total tokens (or max tokens for var len)



H: tl.constexpr,

D: tl.constexpr,

BT: tl.constexpr, # chunk size

BD: tl.constexpr, # block dimension for D
HAS_BIAS: tl.constexpr,

IS_VARLEN: tl.constexpr,

i_d, i_t, i_bh =tl.program_id(0), tl.program_id(1), tl.program_id(2)
i_b,i_h=ibh//H, i_bh%H
# Handle variable-length: retrieve chunk indices and sequence range
if IS_VARLEN:

i_n, i_t =tl.load(chunk_indices + i_t * 2).to(tl.int32), \

tl.load(chunk_indices + i t * 2 + 1).to(tl.int32)

bos = tl.load(cu_seglens + i_n).to(tl.int32)

eos = tl.load(cu_seglens + i_n + 1).to(tl.int32)

T = eos - bos
else:

bos=ib*T
# [ ERANGERES. fBEF. softplus. cumsum. RCP_LN2 4Erk&E BRI |

def fused_kda_gate_chunk_cumsum(
raw_g: torch.Tensor,
A_log: torch.Tensor,
head_dim: int,
g_bias: torch.Tensor | None = None,
beta: torch.Tensor | None = None,
cu_seglens: torch.Tensor | None = None,
chunk_size: int = FLA_CHUNK_SIZE,

) -> torch.Tensor:

"""Fuse gate activation, chunk-local cumsum and RCP_LN2 scaling.
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