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HATHREZE
« —A]iE: F L P HiSparse swap W%, —K gather/commit 528k MTP X #
- EMME: EEHEIEL, & PR BRTWMTEINAMK + PDL ZiIHES S XMEFA—RBE

. HESBESREESAMEFENNRE, SHEIEFLRERSEZME. RNTERTH
BB ERB RS 3 FMRAN R

ThRES EAL

PR body BA#ATEH : A HiSparse swap B2ZINF %32 speculative decoding %, ™
# MTP EREFEMMRMLNEFER. swap FRMEFRSEH, BELZBREZESANT R
HEH miss, 48 PR 8§ BAr2 treats all MTP top-k tensors as one working set and

resolves their device locations in one gather/commit launch pair’, [REBHR3FY RTE A B9EK

TR, XEBREMEEFENRE T NN,

LI RE

1. F3E %5 swap CUDA W (python/sglang/kernels/jit/csrc/kvcacheio/hisparse_spec.c
uh) : 523 gather 5 commit AWK, gather WA m-FAL [batch, steps, top k], #
1T extra-page K. hot-cache "AF &K, BH T, miss £E, HELES/rE— miss 43|
scratch &M E; commit NAXIFIEREH CLOCK £, #% scratch 5 hot fuE. &
#7 token-to-slot "eFm RIMHTERE misse NAREMEER grid KEZF, & commit BER
AE B EA miss 1HEk5 scratch &% %; 37 Hopper LB Programmatic
Dependent Launch (PDL) BV EshFHE.

2. Python %5 JIT # A (python/sglang/kernels/ops/kvcache/hisparse.py) : ¥
HiSparseSpecState NamedTuple & cache_index. cache_policy. scratch_locs.
scratch_state S ARA; _jit_spec_module ¥ cache_once %14, ¥ block_size.
num_top_k. hot_buffer_size. item_size_bytes. num_steps. record_miss_plan &
is_arch_support_pdl() iFAERSE; ANOEREK load_cache_to_device_buffer _spec_m
la RIFHCEE (2-4) , FHXIFTHMN miss iTRlE, UES
copy_cache_planned_mla B9TRER E KRR 32

3. BXEI®E: ¥R python/sglang/kernels/jit/csrc/hisparse.cuh #3513
kvcacheio/hisparse.cuh, S5¥E# hisparse_spec.cuh FaE, RiFESNZNELASI AR

AR
Xoo



4. MR E A& I test/registered/jit/test_hisparse spec.py BEESBEEE miss =&
EREBELZBER. 782 NESEE— miss EH|EHME; Fig
test/registered/jit/benchmark/bench_hisparse_spec.py Fi CUDA Graph XttbmE# %5
swap 5)F LRU, 32| CI (base-b-kernel-unit. base-b-kernel-benchmark) .

5. B#AEEM: commit AEERERSKEITE. JIT AEHEREEHR. 5§ 10 TEBRAZN
FERBEFLREN, RAERLRED,

REEF:

« python/sglang/kernels/ops/kvcache/hisparse.py (#3k NAZF%; KB infra; £R
core-logic; 5 HiSparseSpecState, _jit_spec_module,
load_cache_to_device_buffer_spec_mla) : 3% HiSparseSpecState IREERE S
load_cache_to_device_buffer_spec_mla ANO &k, fE5HRE. JIT #ERELEES LS
swap WEBIRA, & Python MBI EHE,

- python/sglang/kernels/jit/csrc/kvcacheio/hisparse_spec.cuh (#3k RALSZH,; 25|
source; 2 core-logic; 5 SpecCacheState, SpecMissWorkspace,
PackedRingState) : AL swap WAZEZIM, ®E gather § commit FANARAZ KR
CLOCK ZFIRSHL, ZA PR MEEBIR AL,

. test/registered/jit/test_hisparse_spec.py ({E3k BETMR; 25| test; LR
test-coverage; 5 _SwapState, _make_cache_index, _make_state, _run_swap) : IE
BN, BEBESREESTELXBEHR, RIELH swap AT A

. test/registered/jit/benchmark/bench_hisparse_spec.py (#3k EEMIR; 25| test; £
A test-coverage; &5 _BenchmarkState, _make_top_k_tokens, _make_cache_index,
_build_state) : EEMR, FA CUDA Graph XttbrE %25 swap 5)F LRU, EfbMREIR
FHEME CL,

« python/sglang/kernels/jit/csrc/kvcacheio/hisparse.cuh (3R NAZZI,; £ 5| other; 3£
A rename-or-move) : X 5h, Y&R hisparse.cuh M csrc #ZE kvcacheio, 5F3EH
ZHARHGRERE, RFESAZIIALRE,

XS load_cache_to_device_buffer_spec_mla, _jit_spec_module, HiSparseSpecState

R A B

python/sglang/kernels/ops/kvcache/hisparse.py

¥ HiSparseSpecState ISR RS load_cache_to_device_buffer_spec_mla AT &%k, f
HEHRE., JIT EBREBEHEES LS swap RXHIEA, 2 Python MM L%,

class HiSparseSpecState(NamedTuple):
# FAZBERSETERAKN miss THEKX:
# cache_index fRGEHA intb4 P&4 bank, FIRA [num_requests, 2, hash_size];
# cache_policy # A& FE/TRGEITEE CLOCK KA, MERESMNMERNSG| A epoch 1T:
# [1 + num_requests, hot_buffer_size];
# scratch_locs #n scratch_state (REFMAEEEZFNTEA miss LE. B TR,
cache_index: torch.Tensor
cache_policy: torch.Tensor
scratch_locs: torch.Tensor



scratch_state: torch.Tensor

@cache_once
def _jit_spec_module(
item_size_bytes: int,
block_size: int,
num_top_k: int,
hot_buffer_size: int,
num_steps: int,
record_miss_plan: bool,
) -> Module:
# BFARSHERENHARIRSE, T ®miF—REREFER
template_args = make_cpp_args(
block_size,
num_top_k,
hot_buffer_size,
item_size_bytes,
num_steps,
record_miss_plan,
is_arch_support_pdl(), # Hopper £BH Programmatic Dependent Launch
)
return load_jit(
"hisparse_spec",
*template_args,
cuda_files=["kvcacheio/hisparse_spec.cuh"],
cuda_wrappers=|
(
"load_cache_to_device_buffer_spec”,
f"load_cache_to_device_buffer_spec<{template_args}>",

)

PR AL

AR PR ZHNEX review P10, FREEAEN, H— LR TFILRBEIHFE xiezhg-hermann
, MESFHRIEK Let's merge this after this PR so we have a clean line of changes:
https://github.com/sgl-project/sglang/pull/34329. sorry for the delay rebasing”, Bi#&&

A PR#34329 B&3 A PR, UBRTEEARE, FEMEHITT rebase Hik Cl, mRE&E
¥

« &HIRFE rebase 1A (other): /EERZVGHITT rebase Hftk Cl, &AW

xiezhg-hermann & Ao
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« REE: IR EAIEAN HiSparse AE RS 10 MEEKZ, BRIZMITARNKK; EEERN
EEOR—KETRESI AEYT, TE/RF miss_src/miss_dst/miss_count ThiXFER, YrgE—
miss &N hot-cache BEN, ZHEHENARBTAAM MAEERERAHZRNFZE) , T
RER e SRS RSP RE e, EXY ML aARANRE LY, RZERT PDL,
MR Hopper 24, BN A is_arch_support_pdl() #|&F, {E3E Hopper E:R
BAZHMRES IEFAMER S T 0NR, FT3EA 1113 4T CUDA R5L, MRBAIREZ 782 A
ME— miss A7 batch A 1 B43%%, ZiEXKI L. hot_buffer_size 3R (dm 32768 LFR) .
W 2/3 FERNEEELIIL, X5 hisparse.cuh T BERSTRIRBIZ BEAZ AUF A,
THRARESONREERX R

« B XHMER HiSparse B MTP HEZ = A EZMHEEIEFA (H20 batch-64 LR 48.2%)
, PP A TEA EARAIRAUARRDZER ., AGETE, 1Z PR RIVLAZINIR, KekshiAEER
iRsE, AXIAE EBRAFRAR. ARAE, AFRXEK O FERfMAREREE T A6
, B3SRBS E B ST BE A,

« REEFRID: BRI AERTRBR , AMBEEHREE , PDL 224K , MR AEE
R

KERRBKL
« PR #34329 Predecessor PR required for clean merge (title not provided): &3 & BA 4

EREEN PR#34329 BEH A PR, UBERELARHE,; WA PR EXHHINEELEFES
Ja R Ho



