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PATHE

« —A]1E: AR DSv4 split-K B &3, MI355X AL ANAZIEER 20.8%

« WEDME: EEEIR, XEAINTIRBENMEERLERS: BILAFHERRBRELRENRE.
R3] CUDAGraph ¥3REA T BN per-token K B9ARAIRE], HARZANRAEERT B

(B, X AMD MEETAERD attention AR L E R EESENME, LHE
test_tuned_operating_points B &5 EinfiT R HMU%,

THRES B

_kv_splits_heuristic £ MI355X EXEA decode XA EIHL: B H=128/block_h=64
Bt T=32/64/128 3#%3%F7T 8/4/2 A split, MM 4/2/1 Bk, PR body #8H Split-K REE
R AS RIE TR IR ST A AU, BRESN split #RESEH partial buffer B Afe reduce WAL
1E; HEA split B9 K TG, XEFHABHEME, HEE (2.0, 64) 89U AFHERA
33.5% (F&3F 119%) , ¥EE (1.5, 16) B3| 3.7% (&K 36%)

SCEL AR

. B EHFS: o4 python/sglang/kernels/ops/attention/dsv4/unified_kv_kernels/pag
ed_decode.py F _kv_splits_heuristic By3E73Z 4, HHA base_ctas = T * ceil(H /
block_h) 5 target_wg = target_wg_per_cu * num_cu tbEURE B EIFH; MI355X 13H

(Tin 1..256 x kv_len in 128/512/1024, H=128) Z5RIB (2.0, 64) LT3R
33.5%. &3 119%, i (1.5, 16) RA 3.7% / 36%.

2. REEEFMA HIP [1#: 5| from sglang.srt.utils import is_hip, & XAEREK
_is_hip, _MAX_KV_SPLITS 7 HIP EUKEA 16 (CUDA f&¥#F 64) ,
_TARGET_WG_PER_CU £ HIP EF¥A 1.5 (CUDA &% 2.0) , Hik
_kv_splits_heuristic BIBRIASHFEMXFNE E; R EH docstring, EFE MI355X
ERESHLTFHRE, CUDA BELRZH

3. I RLNR . F3E test/registered/unit/layers/test_dsv4_kv_splits_heuristic.py, 8 4A

38 NG, 33T register_cpu_ci(est_time=5, suite="base-a-test-cpu") 7FM CPU ClI,
MRBTEHRFEE (pow2 LR, BIARKE, BFANELRF. CUDAGraph £42) mIEE
218, RA test _tuned_operating_points BB NEAR MI3556X E2ETMEAREES, £
REFRARRFRX—KEK,

4. BREIRRK: e3ecc36 iR pre-commit B assert #4THR; fbccbbd JEM CPU CI (B
test/registered/ THIXMHFEWIRAE) ; dc3cbide B E codespell X retuned BYiRIR;



cbfab16 # review ERILF EkahIKE _is_hip 1135,
RS

« python/sglang/kernels/ops/attention/dsv4/unified_kv_kernels/paged_decode.py (#3ik
fRFD AL ; 25| source; EA core-logic; &5 _kv_splits_heuristic,

_MAX_KV_SPLITS, TARGET WG _PER_CU, _is_hip) : BOSECGRAMALE
_kv_splits_heuristic BBRIAE & target_wg_per_cu 5§ MAX_KV_SPLITS #&F &4, ¥
3 _is_hip IT#BFRIE CUDA RZRM,

. test/registered/unit/layers/test_dsv4_kv_splits_heuristic.py ({3 B&RNR; 27
test; XA test-coverage; {45 test_prev_pow?2 is_largest_power of two_not_exceedi
ng, test_prev_pow?Z_clamps_non_positive, test_result_is_positive_power_of_two_within
_cap, test_splits_never_increase_with_token_count) : A ZBIZ2% A MR
_kv_splits_heuristic 3% 38 NRAMIR, BERBXALKES MI3SEX RREBMER, FH
EM CPU ClI,

XS _kv_splits_heuristic, _prev_pow2, test_tuned_operating_points,
test_splits_never_increase_with_token_count, test_saturated_grid_does_not_split,
test_does_not_read_tensors_only_capture_time_scalars,
test_result_is_positive_power_of_two_within_cap

KRR Fr B

python/sglang/kernels/ops/attention/dsv4/unified_kv_kernels/paged_decode.
2%

RS EGRAMALE . kv splits_heuristic BIZRIAE & target wg per cu 5
_MAX_KV_SPLITS #%F&i0#, HHHE _is_hip [TIFRIE CUDA RZEMH,

# Split-K BEREE, (1.5, 16) 25X MI355X SNAMEIAS;

# CUDA BREZZRANME, RERA (2.0, 64), BRARZLRIENE)T,
_is_hip = is_hip()

_MAX_KV_SPLITS = 16 if _is_hip else 64 # A token B split B LR
_TARGET_WG_PER_CU = 1.5 if _is_hip else 2.0

def _kv_splits_heuristic(
T: int,
H: int,
block_h: int,
num_cu: int | None = None,
target_wg_per_cu: float = _TARGET _WG_PER_CU,
max_kv_splits: int = _MAX_KV_SPLITS,
) -> int:
"Bk KV_SPLITS k3% GPU, CUDAGraph #£4: R{KBIHKNITE,

B 2.0 KEE decode RAIZIH— 2 B9RR (H=128 Bf T=32/64/128\n 3% 8/4/2, SN 4/2/
1 Bk) o Split-K REZEMMBERHRER A A \n URZE, B split B9 partial buffer EA5
reduce el K TELE\n 5FEH, \n'



# base_ctas = T * ceil(H / block_h): & token ByLIRBEL x token %K
base_ctas = T * ceil(H / block_h)
# BARTAEEEE S T CU 1, AXREE B e
target_wg = target_wg_per_cu * num_cu
if base_ctas >= target_wg:
# AR B0, BIFRKEM reduce 44
return 1
# B NISTFEEEFH R & 1R TE 2 BIFOK; reduce Wi pow2 K
# R3] partial buffer, 3 2 ERESHIRFTALERMAEEIE
return _prev_powZ2(int(min(target_wg / base_ctas, max_kv_splits)))

test/registered/unit/layers/test_dsv4_kv_splits_heuristic.py

HNZBZEBEAEMIRE kv splits_heuristic #3E 38 NEANMIR, BEREARIAEZES

MI355X At #ME &, FEM CPU CI,

@pytest.mark.parametrize(

'tokens,expected’,

|
# MI355X (256 CU. H=128. block_h=64) LiRMKAIIEIE S,
# base_ctas = tokens * 2; target_wg = int(1.5 * 256) = 384,
(8, 16), #384// 16 =24 -> Z LR 16 AR
(16, 8), # 384 // 32 =12 -> prev_pow?2 -> 8
(32, 4), # 384 // 64 = 6 -> prev_pow2 -> 4
(64, 2), # 384 // 128 = 3 -> prev_pow2 -> 2
(128, 1), # 384 // 256 = 1
(256, 1), # EmME Et8f0, LHHFESL

)
def test_tuned_operating_points(tokens, expected):
'EREAN MI3S5X &, FIRKREMM Cl -7 AR, \n
EFRARREEIX—KEK, \n
assert (
_kv_splits_heuristic(
tokens,
HEADS,
BLOCK_H,
num_cu=NUM_CU,
target_wg_per_cu=1.5,
max_kv_splits=16,
)

== expected

def test_does_not_read_tensors_only_capture_time_scalars():
'CUDAGraph &4: BANXAEERY int A BARAIE CUDA E T, \n
kv_indices / kv_indptr, &R AEEEHERERK, \n '
splits = _kv_splits_heuristic(32, HEADS, BLOCK_H, num_cu=NUM_CU)
assert isinstance(splits, int)

&R BORER



AR

iR e 22 MBI, HaiShaw 7 review HE&E3K: “Please make parameter
change under _is_hip”, BIERSEHFREZ AN EL CUDA B2, FEE cbfabl6 R F
2, is_hip 1138, FHANZEULEA test tuned_operating points BElE B E MI355X $kF. &
CPU CI L is_hip() A False, BEIMIRKABREAN MI35EX B &, REEEMEITE LR
AR, HaiShaw BEE#EFFAIA “HIP specific’s R 35 8 RARR =&

CKERSHBRELE HIP B2 (design): BSZI is_hip() 173%, HIP /A (1.5, 16), CUDA
%3 (2.0, 64); HaiShaw #EFFIA 'HIP specific's

« CPU CI b5 HIP EEMBLYT (testing): MIRE RfEN target_wg_per_cu=1.5 5
max_kv_splits=16, REETEITE LA BIENR Lk SE AERERINE,

R 5 B

o A

1. FERETRS: WEERAE MI355X 820, FrA HIP R& (&# MI300 A%|) #HaxE
(1.5, 16); BRBARNKRENMEEE E&Z 4L, (EH{th ROCm B&E ETHERERM.

2. VEREBIE R . BRI EENFLRARB R, BEBITEE; A25t5 TPOT &
BNLAHRAZRL (—A—F) , LLE—IERE TR,

3. MIRBATIRIE: CPU Cl LERERIAE ER CUDA By (2.0, 64), BMHNRE W Z A EE
BE HIP %8 BEMNFAEESRRY, BELSREMERES FAERENEETR,

4. EHPERFAS: BmFFERK, REANEE; GSMBK FIKIE T 0.958 / 0.946.,
invalid 0, B#HFQVFAXEIAN bf16 EXFKER. - ¥™: AF®M: MI355X + DP
attention #Z DeepSeek-V4-Pro BfimZ|smErtig A 0.8%~4.3% (Fr& k=R E)
, TPOT T 0.8%~4.2%, MERSAZESRR (T=32. top-k 1024, H=128) M
55.7 us BE 44.1 us (-20.8%) . &L TP8 THREHRTF., AL%PM: KeEPT
ROCm-only B dsv4 unified_kv /&3, CUDA 1R¥EIR; T APL. BERIETE,
FARSmE: A _kv_splits_heuristic #M55 7 BbRIERKBMREBE =, B T RANRER, K
REMASHRAEERME. - REFRIT: X HIP BBR4ARK , Hfh ROCm RERRIE ,
FHOEH$ORIBEIT , CUDAGraph HHRIABSE AR

KRR EE

- LA EKEX PR



