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ragged tail £, BEHLEEE AXTER) %3] H100 CI; #3¥ adapter HEF B EMIR G ELF A8
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. test/registered/cpu/test_subblock_sparse_attention.py (i3 BETMR; 25| test; £
A test-coverage; 5 TestSubBlockSparseAttentionDispatch,
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test_rejects_unsupported_compute_capability) : ¥y CPU SEMMER, Z8iE
_get_subblock_sparse_attention_runner B HF1E X (BR&RET—K) . SM100 &
%45 10.3 {EE£BZ, LK ERETRT GPU KB E EET,
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K5 test; FEA test-coverage; 45 TestSubBlockSparseSMI0,
test_64x64_routing_mask_uses_matching_compute_tile,
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, BElE 64x64 tile #EIERE head_dim=128 % 3%, head_dim=96 1% 128x128 BYEL
AL, FrERXk tile FEBEE)T,
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python/sglang/multimodal_gen/runtime/layers/attention/backends/subblock_
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PR #&&: #713E SMJ0/SM100 &R 45 SMA0 adapter,
_get_subblock_sparse_attention_runner #It&EAEA 9.0/10.0 iR &EEGF—KEFF kernel
: _sm90_sparse_attention 588X block id BXHFS mask-only
BlockSparseTensorsTorch ¥j3&, & SMI0 IEHaMERY X BZB BT,
# % CUDA R&EM—REMHATHEELER, BABKAIALE capability 4,
@functools.lru_cache(maxsize=None)

def _get_subblock_sparse_attention_runner(device: torch.device):
"""Resolve the architecture-specific kernel once per CUDA device."""



capability = torch.cuda.get_device_capability(device)
if capability == (9, 0):

return _sm90_sparse_attention # Hopper #& SGlLang CuTe-DSL kernel

if capability == (10, 0):

return _sm100_sparse_attention # Blackwell & FlashInfer blké4 kernel

raise RuntimeError(

"SubBlock sparse attention supports compute capability 9.0 or 10.0; "
f"this tensor is on a {capability[0]}.{capability[1]} device."

def _run_subblock_sparse_attention(
g: torch.Tensor, k: torch.Tensor, v: torch.Tensor,
g2k_block_index: torch.Tensor, topk: int, softmax_scale: float,

) -> torch.Tensor:
"R —1 64x64 B H T DK% Hopper 3 Blackwell B9S2, """
runner = _get_subblock_sparse_attention_runner(qg.device)
return runner(q, k, v, g2k_block_index, topk, softmax_scale)

def _sm90_sparse_attention(
q: torch.Tensor, k: torch.Tensor, v: torch.Tensor,
ag2k_block_index: torch.Tensor, topk: int, softmax_scale: float,

) -> torch.Tensor:
""H SGLang BA B SMA0 CuTe #EL kernel H4T SubBlock BB A ZE, """
BlockSparseTensorsTorch, flash_attn_func = _load_sm30_block_sparse_attention()

# router A A block id ERIMF, 1 SMI0 FHBHETE MR AEALR TIHEE,

# B mask_seqglen REATFE—NMPEFER block, EAAFHFIRIETHE ragged
# tail (&K block id) KTEARERNREEA, FKH fused top-k kernel

# YRS T AT A

ordered_index = gq2k_block_index.sort(dim=-1).values

block_counts = torch.full(

)

ordered_index.shape[:-1], topk, dtype=torch.int32, device=ordered_index.device,

sparse_tensors = BlockSparseTensorsTorch(

)

mask_block_cnt=block_counts,

mask_block_idx=ordered_index,

# SubBlock %A always-dense block, full IANIKEE None,

# block_sparse_broadcast_pattern &8 None BIRE & broadcast R E,

# MiZER 25 compile key, Bt mask-only 5 mask+full AAFRESE A

# A—NB%HF kernel— X 2% None Z2HKIE,

full_block_cnt=None,

full_block_idx=None,

block_size=(SUBBLOCK_SPARSE_BLOCK_SIZE, SUBBLOCK_SPARSE_BLOCK_SIZE),

out, _ = flash_attn_func(

a, k, v,
softmax_scale=softmax_scale,



causal=False,
num_splits=1,
block_sparse_tensors=sparse_tensors,

)

return out

python/sglang/kernels/ops/attention/flash_attn/cute/interface.py

SMA0 tile &R X EEKED: tile_size fwd _sm90 F sparse block size kv 5%k, FHE&E
head_dim == 128 B 64x64 sparse block &R E FwdConfig(b4, 64, True, True), X=Z
ZEE BRI RMIFIBIT; ENBEE  flash attn fwd % sparse_kv ZEE#k compile key BIX,

o

def _tile_size_fwd_sm90(
head_dim, head_dim_v, is_causal, is_local,
sparse_block_size_g=None, sparse_block_size_kv=None,

"""SMAQ0 forward B tile 3%3%; HIN sparse block BHitH tile &MNEE mask AN, "

# SubBlock % R45l: B4 64 4T query block % B 2ARLEEBH) 64 4T KV

# block %%k, EMWFEEIZFE M sparse mask ARFEHRALER 128x128 tile——

# ARESILHE—1T query B mask 2EBMAT L, & FwdConfig(64, 64, True, True)

# XN num_wg_mma == 1, BERCEEXERFETWEE, head_dim == 128 &
# BSMNEA R, BRIEMKMER tile_m=64 B 192/256 head_dim #ERMFIZELE
if (

head_dim == 128
and sparse_block_size_qgq == 64
and sparse_block_size kv == 64

return FwdConfig(64, 64, True, True)
# H4& sparse mask REXK tile_m EF& sparse_block_size_q; head_dim <= 96
#BRAHE 192, FAFREBEIR 128 CBEHA C++ tile_size.h BIEEH KER) .
if head_dim <= 64:

python/sglang/kernels/ops/attention/flash_attn/cute/block_sparse_utils.py

mask-only BEME R BE T RIZITITHI AR producer/consumer EEBRIZHAF T, #EH
full-block 314 None B CuTe Xt None TARFEARIFARIK: FRMAE—A full_block cnt
MURIES £ — 5K
# produce_block_sparse_loads H#) mask-only ##|4 %, normalize {%iE full &
# count 5§ index B4 REE. EARA None; mask _empty Z3zfTHHME, CuTe
# MESFEFERENSLH X, BRERERFA, full-list =KX None T4
#IZEMAEREFRAK—XBELEMREMM, METRFENR.
if const_expr(blocksparse_tensors.full_block_cnt is None):
kv_producer_state = load_block_list(
curr_mask_block_idx,
mask_begin,
mask_end,
first_block_preloaded=False,
kv_producer_state=kv_producer_state,



load_K=load_K,

load_V=load_V,
pipeline_k=pipeline_k,
pipeline_v=pipeline_v,
intra_wg_overlap=intra_wg_overlap,

)

if const_expr(intra_wg_overlap) and not mask_empty:
kv_producer_state = finish_overlap_v_load(
curr_mask_block_idx,
mask_begin,
mask_end,
load_V,
pipeline_v,
kv_producer_state,

)

return kv_producer_state

# consumer MIBYSFE%—A full_block_cnt MR ZHHGERES, 5
# get_curr_blocksparse_tensors f&3F—%%; normalize_block_sparse_tensors BRIk
# full B count/index BRI, FAABFNFEARTEEE fixed-length =X varlen
# MR HAL B,
if (
const_expr(blocksparse_tensors.full_block_cnt is not None)
and split_full_block_cnt > 0

full_n_block = curr_full_block_idx[full_end - 1]

Wil B4
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kernel AERAZE L, L kernel ZBCERTRA M, HFRIPEIEIK; SPERCAEFFRE (X
—H"A,



« CI REIEBIT: &5 reviewer #BAMTE H approval BHER run-ci /7%, 84 AR
job £%BkiY; BBuf mEHUTT /rerun-failed-ci, 1EEHFRIRE CI ERERMWHIA,
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