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python/sglang/srt/layers/attention/linear/kernels/kda_blackwell/kernel_h.py (#3k RS
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M4 CuteDSL vs Triton BYPEREFRIE R B MR, JOEMNR Lo fR(EIRZE,
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source; EA dependency-wiring; 5 _is_blackwell, init, _ensure_extend_loaded,
extend) : JE#BER: CuteDSLKDAKernel BLFE X 3F extend (prefill) , HEE
cuda-graph padding S EFIRR TLE,
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; EA dependency-wiring) : BRI EIERIRER, & CuteDSL prefill BRIAE Ao
test/registered/attention/test_kda_prefill_cutedsl.py (&3 EIVINR; K7 test; £
test-coverage; 5 _|2norm, test_kda_chunk_cuteds|_correctness,
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# File: kernel_kkt_inv_uw.py
# SPDX-License-Identifier: Apache-2.0
# KDA SM100 KKT-inverse + U/W kernel (gate folded outside into pre-scaled keys)

class Sm100KdaChunkUWKernel:
def _call_(
self,
KL, # k * exp(g_cu - g_cu_last) [T, Hv, K]
KR, # k * exp(g_cu_last - g_cu) [T, Hv, K]
KG, # k * exp(g_cu) [T, Hyv, K]
V, U, W, beta, cu_seqglens, chunk_indices, total_chunks, num_sms, stream

1l

tma_g2s = cpasync.CopyBulkTensorTileG2SOp()
tma_s2g = cpasync.CopyBulkTensorTileS2GOp()
KL_args = self._make_tma_args(KL, self.K_dim, self.num_stages, tma_g2s)
KR_args = self._make_tma_args(KR, self.K_dim, self.num_stages, tma_g2s)
KG_args = self._make_tma_args(KG, self.K_dim, self.num_stages, tma_g2s)
V_args = self._make_tma_args(V, self.V_dim, self.num_stages, tma_g2s)
U_args = self._make_tma_args(U, self.V_dim, 1, tma_s2g)
W_args = self._make_tma_args(W, self.K_dim, 1, tma_s2g)
grid = (num_sms // self.Hv, self.Hv, 1)
block = (self.num_warps * 32, 1, 1)
self.kernel(

KL_args, KR_args, KG_args, V_args, U_args, W_args,

beta, cu_seglens, chunk_indices, total_chunks,
).launch(grid=grid, block=block, stream=stream)

python/sglang/srt/layers/attention/linear/kernels/kda_blackwell/__init__.py
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# File: _init_.py
# KDA SM100/Blackwell CuteDSL prefill pipeline

def prepare_metadata(cu_seglens, chunk_size=64):
cs = cu_seglens.to(torch.intb64)
seglens = cs[1:] - cs[:-1]
nchunks = (seglens + chunk_size - 1) // chunk_size
chunk_offsets = torch.zeros(nchunks.numel()+1, dtype=torch.int32, device=dev)
chunk_offsets[1:] = nchunks.cumsum(0).to(torch.int32)
total = int(chunk_offsets[-1].item())
seq_id = torch.repeat_interleave(torch.arange(n, device=dev), nchunks)
local = torch.arange(total, device=dev) - chunk_offsets[seq_id].to(torch.int64)
chunk_indices = torch.stack([seq_id.to(torch.int32), local.to(torch.int32)], dim=1)
return chunk_indices, chunk_offsets, torch.tensor([total], device=dev), total

_KDA_WS = {}
def kda_workspace(q, T, Hv, K, V, cu_seqglens):
stream = torch.cuda.current_stream(device=qg.device).cuda_stream



key = (Hv, K, V, g.device, q.dtype, stream)

ws = _KDA_WS.get(key)

if ws is None or ws['cu'] is not cu_seglens:
ci, co, tcs, total = prepare_metadata(cu_seglens)
# ... RELREHA scratch

return ws

python/sglang/srt/layers/attention/linear/kernels/kda_cutedsl.py
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# File: kda_cutedsl.py (CuteDSLKDAKernel class)
def extend(self, g, k, v, g, beta, *, ssm_states, cache_indices, query_start_loc, A_log=None, dt_
bias=None, lower_bound=None, **kwargs):
head_k_dim = k.shape[-1]
self._ensure_extend_loaded(head_k_dim)
# L2 normalize and convert to bf16
g_n = self._12norm_fn(q[0].contiguous()).to(torch.bfloat16)
k_n = self._|12norm_fn(k[0].contiguous()).to(torch.bfloat16)
v_in = v[0].contiguous().to(torch.bfloat16)
# Trim g and beta to real token count (fix for cuda-graph padding)
num_tokens = gq_n.shape[0]
g_in = g[0][:num_tokens]
beta_in = beta[0][:num_tokens]
# Call the cutedsl prefill pipeline
o, ht = self._extend_fn(g_n, k_n, v_in, g_in, beta_in, ...)
return o[None] # restore batch dim
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