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. —a)3E: I SMAI0 Q8KVSE FP8 FEi MLA FBER JIT A%, MEEERFA 1.15-1.31x

cHESE: PR EERENMIAZER, REBEMR. MIREBEAMREBIETE, EERT
A *K7F Hopper FP8 i bfniE B AL 6 TAZ VKR, 45502 Python AR ZFIRERE
ERMEREL,

ThRES EAL

MEL MLA FUEZR 2K E T XURS T M RE X 58812, FlashMLA B KV &4k FP8 1B Q 17
A BF16, ¥ Q A% A FP8 B IEE £8E, BR7TEMN FP8 KEZAWELIHRD Q MARF
ME. W PRAEAMIAZIR, ETHEEANR, SEEE PR2 PEKIEITH,

SOINIRAR

SZIA AL

1. CUDA C++ WEFF4: ¥ python/sglang/jit_kernel/csrc/sparse_mla_g8kv8_prefill_sm9
0/ FEIMET CUTLASS/CuTe B9 SMI0 FP8 GMMA W#Z, kernel.cuh BEZNEREN
&% (QK. PV. online softmax) , XA producer-consumer pipeline FaB AN &FZER,
entry.cuh IEFMNEEANED (dispatch o dispatch_full, J&#& %3 attn_sink fo
topk_length) o kX4 helper. config fo FP8 A Bitie&E T A,

2. Python JIT ##%: 7 python/sglang/jit_kernel/sparse_mla_qg8kv8_prefill_sm90.py &,
A A load_jit 4% CUDA JRESH R sparse_mla_q8kv8_prefill_fwd &#k, ZRHAN
register_custom_op JEMA torch.library B E XHF, {EF torch.compile &ER, WIRE
B EMNTE dispatch AD &, BEEE L, RFHRSEENHY, REELEH
—-use_fast math &, RO RIFFH,

3. mFAREMA: M FlashMLA A ZAMRERB IR, BEAEANE tvm_ffi JIT MET LI
PRk, fR¥ -03. -DNDEBUG. CUTE_USE_PACKED_TUPLE=1.
CUTLASS_ENABLE_TENSOR_CORE_MMA=1 fa —use_fast_math, —use_fast_math X
PEBER 0.1%-4.3% B, fRE,

4. MiR5 EA: & test/registered/jit/ THRMBAN XM
test_sparse_mla_qg8kv8_prefill_sm90.py B&5E LN (5 FP32 S48k, HXHR
49 0.7%) . AFAB (s_g=1, topk=256 %) FREEE,
bench_sparse_mla_qg8kv8_prefill_smd0.py {#H Triton E &ML, & CI fak LT XK



IR Q8KVE 5 Q16 FlashMLA,
KX

« python/sglang/jit_kernel/sparse_mla_qg8kv8_prefill_ sm90.py (#&E#k JIT N#%; 2£5|
source; A core-logic; 5 _g8kv8_cuda_flags,
_jit_sparse_mla_qg8kv8_prefill_module, _get_entries, _check_out_buffer) : WA
Python 313, #At/A\I API sparse_mla_qg8kv8_prefill_fwd, #3id JIT ¥ CUDA RAY
HEIMABEXETF, BEOED,

. test/registered/jit/test_sparse_mla_qg8kv8_prefill_sm30.py (#Ek MK; K5 test; £R
test-coverage; 45 _smd0_available, _make_fp8_tensor, _make_case,
_torch_sparse_attention_ref) : &&REMIR. ZFMRFoSE SR, BIERZS
FP32 £FM—KMERENIRE,

. test/registered/jit/benchmark/bench_sparse_mla_g8kv8_prefill_smd0.py (i A ;
7 test; ER test-coverage; 5 _smd0_available, _make_indices,
_make_qg16_inputs, _make_g8_inputs) : £ Triton Benchmark b3 Q8KV8 JIT W%
5 Q16 FlashMLA B9ZE3R, 1= CI foK BT XA BB REIER,

« python/sglang/jit_kernel/csrc/sparse_mla_qg8kv8&_prefill_smd0/kernel.cuh (#3k CUDA
MNA%; 253 source; ER core-logic; 5 NamedBarriers) : #:& CUDA RAZSZHL (
968 17) , BEFEEAITEB producer-consumer pipeline, FP8 GMMA. online
softmax & XRHE X,

« python/sglang/jit_kernel/csrc/sparse_mla_qg8kv8_prefill_smd0/entry.cuh (1 CUDA
ANO; K% source; £ core-logic) : RZIEEAD, FH% dispatch 7 dispatch_full
AL, B SIEITRAZE,

KBS sparse_mla_qg8kv8_prefill_fwd, _sparse_mla_g8kv8_prefill_op,
_sparse_mla_qg8kv8_prefill_full_op, _get_entries, _check_out_buffer,
_torch_sparse_attention_ref, test_sparse_mla_g8kv&_prefill_matches_reference,
test_sparse_mla_qg8kv8_prefill_corner_cases, test_sparse_mla_q8kv8_prefill_precision,
bench_sparse_mla_g8kv8_prefill_sm90

KR BR

python/sglang/jit_kernel/sparse_mla_g8kv8_prefill_sm90.py

NAZEY Python 33, RAtA$ API sparse_mla_g8kv8 prefill fwd, @it JIT %% CUDA
REFEIMAB EXETF, BHOED,
# RIFNERE ERBMKRY, REE tvm_ffi JIT MET A EFRRRARE

def _g8kv8_cuda_flags() -> list[str]:
# B/MTEE, & SMI0/H200 (CUDA 12.9) EZEFHIA
# fRY --use_fast_math, EATI softmax exp2f BEFE| MUFU ex2.approx.f32
# BRESFK 0.1%4.3% HWERETH, BERETHT R
return [
"-03",
" DNDEBUG",



"-DCUTE_USE_PACKED_TUPLE=1",
"-DCUTLASS_ENABLE_TENSOR_CORE_MMA=1",
"——use_fast_math",

# NFEAETERE: XIF with_sink A1 without_sink FAf# dispatch
@debug_kernel_api # #iAHAS5 R API BX
@register_custom_op(op_name="sparse_mla_q8kv8_prefill", mutates_args=["out
nlsen])

def sparse_mla_g8kv8_prefill_fwd(

, "max_logits",

q: torch.Tensor,
kv: torch.Tensor,
indices: torch.Tensor,
sm_scale: float,
g_scale: torch.Tensor,
kv_scale: torch.Tensor,
d_v: int,
attn_sink: Optional[torch.Tensor] = None,
topk_length: Optional[torch.Tensor] = None,
) -> tuplef[torch.Tensor, torch.Tensor, torch.Tensor]:
if d_vI=512:
raise ValueError(f'kernel #4g5% D V=512, {BEANT d_v={d_v}")
# BRHMT dispatch AR
dispatch, dispatch_full = _get_entries()
#OEEMBEFTX (caller-owned, RAENARIERBZ)
out = torch.empty(
(g.size(0), g.size(1), d_v),
dtype=torch.bfloat16,
device=q.device,
)
max_logits = torch.empty(
(g.size(0), g.size(1)),
dtype=torch.float32,
device=q.device,
)
Ise = torch.empty_like(max_logits)
# 3%4% dispatch B2
if attn_sink is not None:
dispatch_full(...) # TEKZ
else:
dispatch(...) # FREERIZ
return out, max_logits, Ise
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Review % BBuf 32 ra/ 5% 8E 5] :



c HEPRIEX: FREREEERREFTRAHKE, THESEARRARAXZER—GM#, ~4£
B4 &, JackChuang BEEEKH caller-owned M4 X, ¥R T R,
cdvKE: ARERE D V=512, BBuf ZIURMKI=, JackChuang &
sparse_mla_qg8kv8_prefill_fwd #5mm7T ValueError,
« WERER L BBuf RERRTREE SRR ENRS. JackChuang fEREX L Z M
FlashMLA &M TRARS, HMERT el
« —use_fast_math ®"a: BBuf MMM RBL R IZATEN LRI K, JackChuang T#E A
0.1%-4.3% B3R, BIRE, FIAITOH EARFRINERLNEP,
TSP X AR RE B4 B (correctness): JackChuang 32 7 #iX, &tk
caller-owned I Z P X, BIRTERRER,
« &0 d_v=512 BrE (correctness): JackChuang ¥ sparse_mla_qg8kv8_prefill_fwd &
AT ValueError 1%,
- IIFFRER L FERRME (performance): BIRT R —-use_fast_math JMIFTE £ RITE,
RIRE R ENR/INE,
s IHEFER —-use_fast_math BYMERER T (performance): 28 --use_fast_math, FEAM
RERS T B BLXE ik o1 BB

R 5 B
o NS

1. BERK: AL 2.8% BIEFRE T, JRT BF16 3| FP8 BEM, MR AN
DS E 1t YN A 2

2. BFRE]: (X EFF SMA0 (Hopper/H200), #EHAh GPU ERTH, FTEBTIKRE
is_sm90_supported,

3. REMKZEATH: YRMXIEAMIMLNZ, REANEREERZ, TEREEER, KB4
PR2,

4. KRB CUTLASS: JIT %RiBRHEL extra_dependencies=["cutlass"], ZIfEHRD
CUTLASS kX4 KMo

5. Ml X AR BREKA caller-owned, B ARAEERWE A KETHE
SREERESE, - W XA TEREEZH, F%F PR2 £/ 3| DeepSeek-V3.2
FERAS, A% EMA 2500 THMRE, mFetEE JIT meaEMm, SEK: &
B — NI EGSERZ, EREBEMRFEW BMAMNR, - XRARE: X SMI0, BE
MK 2.8%, RERIBITH , IKF CUTLASS, B P X EIEHERE

RTINS
« PR #25746 [Feature] SM90 Q8KV8 FP8 Sparse MLA Prefill Kernel and SGLang NSA
Runtime Integration: It PR Zi% roadmap B PR1, *Ex Issue #iR 7 ZE TR,



