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JRSCEERE: http://prhub.com.cn/vlim-project/viim/pull/52164

PATHRE

« —A3E: SMA0 k£ MTP=3 %A DeepGEMM JR4 decode, % KV F £ iZE

< EFESIME: E/EE, ZANRITRA: 1) B RZEEAM indexer FibH Bl DeepGEMM #
#&E (native_next_n_supported) , FRZEMREENRABETA, BREESNERDS
*; 2) “BEMR step WEMMIERENEN X—FEAN (RZERIEZE max_decode_len
T Q) , BRT—H#HIELTF 3 token FAMKE ERFEN SMI0 RWA&; 3) AE metadata
EHBHEEB#ES. num_sms RFFESXEZITEYE, N API A LSRR S HE,
EFEEENRITZS DeepGEMM ARZIRARBMEBE, & deepgemm FHEIRET B 54
iE SMA0 # {1, 2, 4} X¥F@E,

TN EES BAL

Issue #35878 EAFATE H : DeepGEMM # NVIDIA %340 % nv_dev BEX3F MTP3 ('This
would allow us to avoid batch expansion and get speedups for
num_speculative_tokens=3, when deploying DeepSeek Sparse Attention in DeepSeek
V3.2 and GLM5') , H TRTLLM BETFiZ4 %I, i 'Current implementation uses
batch expansion, which may not be as efficient, especially for long sequences's DSA
indexer JRFEXt next_n & {1, 2} HEE—FEF, MTP=3 BHEAERH KV tile ik 4 X
, K ETFTURIERMFLIHRIMAAL, PR body LA #45322 B4 SM100 TR SN R,
A PR E issue BABRERHY SMI0 #h5F.

LIV AR
# 5 NS BIFARSIL:

1. BB A ZE TR DeepGEMM 3 E (vlim/utils/deep_gemm.py) : #3g
native_next_n_supported(next_n), SMI0 KRR E {1, 2, 4} (BABALES 3, EA 3%
BXRAZ) , HAZEMiE—ERE True; ¥ paged maga_logits_schedule_slots(num
_sms, next_n), X SMA0 H next n == 4 #& 2-CTA multicast £ A ERELCORE .
get_paged_maqa_logits_metadata BRAM context_lens BT IRES next_n, NERHE
H num_slots EELRESEI, num_sms ZHFEFF'SM BEHNFESX, WAT A THE
i,

2. indexer [1¥#EH (vlim/v1/attention/backends/mla/indexer.py) : #3g
_supports_native_decode(next_n), ¥ CUDA + DeepGEMM Rij$z TR TE TR
——SM100 £3&4T. SMI0 £ native_next_n_supported. ERXFKAIT {1, 2}; BRL



FERALEY“IE SM100 B next_n & {1, 2} B flatten”3iB48, self.use flattening = not
_supports_native_decode(next_n),

3. IATIRHESEM KA step B build() F#3E step_next_n_ok = max_decode_len <=1
or _supports_native_decode(max_decode_len), KA ARZEFRIKE] 2
max_decode_len 4T Q MIEELE R next_n; SMI0 E—H#HPE4F 3 token KRR AR A
WA, SIS ERE flatten,

4, RETEHIBESIBEIER . scheduler metadata_buffer &#F#& (num_sms + 1, 2) TALEEAL
F 2 CUDA graph, build() B get paged maga_logits_metadata 3R Bl 5K & B IRIT
buffer EARIEBAEFE I, 2 ANZ metadata FEK = num_sms /
num_kv_multicast’ By s, #% fp8 fp4 _paged _maa_logits B R,

5. MERBELE: 3 tests/vl/attention/test_indexer native_next n.py, F monkeypatch &
B SMA0/100/120 Mk 5H T DeepGEMM WA S, BEIIITALER. SMI0 FEHUR
* 5 multicast fX SMA0; tests/kernels/attention/test_deepgemm_attention.py &t
A (4, 1) (2,2), (2, 4) =48, HF next_n=4 XESELIBITEE, FEXIFEMESD
skip, TERENECEEEKRS), B5hHERYE use_flattening FrieE THIIALFREAZ,

R

« vlim/v1/attention/backends/mla/indexer.py (3t ¥ ZE A )E3; 25| source; LR
core-logic; &5 _supports_native_decode) : DSA indexer BRI JIRLE : F3E
_supports_native_decode #ZEMEDIKIRE decode BES, BIRERmILAY flatten HIKT;
build() AR step HASHIRTEY step_next_n_ok, FHIEREE metadata FR NI LR
RBEHEREN, BEARMTAZEMAAND S LM,

« vlim/utils/deep_gemm.py (13 EFH 3% K7 source; £H core-logic; &
native_next_n_supported, _paged_mqa_logits_schedule_slots) : WNAZREAHIE 5 R EE
AT E g — AR EIR: F3E native_next_n_supported (SMA0 {X {1,2,4}) 5
_paged_maqa_logits_schedule_slots (SMA0 next_n=4 f&#0R¥) , FHFit
get_paged_maqa_logits_metadata M context_lens ZEFIRBHESR next_n, FRiE
num_sms & X AR ERA A=A,

. tests/v1/attention/test_indexer_native_next_n.py (3R SEE A G EF| test; KA
test-coverage; 5 _set_arch, test_native_decode_gate_per_architecture,
test_native_decode_gate_without_deepgemm,
test_sm90_next_n_4_halves_the_schedule_slots) : F3EMA X, B monkeypatch &
#L SMA0/100/120 22k 5 & DeepGEMM 2R84, I _supports_native_decode B94T
HEEFE, SMA0 FEHURE. multicast {X SMI0 SR HERRE AR, ik
docstring &R 7 T1IR5512 = AR IEIERA T EMN,

. tests/kernels/attention/test_deepgemm_attention.py (#3R NAZMIR; 25| test; LR
test-coverage; 5 test_deepgemm_fp8_fp4 _paged_mqa_logits) : WAZBRIKAEILIE
38 test_deepgemm _fp8 fp4 paged _maqa_logits ZEMb A (4,1). (2,2). (2,4), Fig
next_n=4 }ESELH, BEFEEEAR SMI0 RAEBZZOAZITA.

XS _supports_native_decode, native_next_n_supported,

_paged_maqa_logits_schedule_slots, get_paged_mqa_logits_metadata,
DeepseekV32IndexerMetadataBuilder.build



RERED R B

vlim/v1/attention/backends/mla/indexer.py

DSA indexer BIAZ TR E : #78  supports_native _decode RZEMED KR L decode BE
A, BRBERDE flatten FIBT; build() RFTILE step BHISHIRTEY step_next_n_ok, FHIER
& metadata ELANRBEREHEBE N, ERRITAZTENADS BZLOXHF,

# vlim/v1/attention/backends/mla/indexer.py: decode BRI 1RG5 step KEIEM
def _supports_native_decode(next_n: int) -> bool:
""decode BE T ULEHAEKRE next_n T Q EERALN,

BFF (flatten) IB—/MERZER next_n NE token fHiER, E—k
KV tile #E & LB next_n >X; BRARZIERNZERELHN (B, next_n)
R, TTHRIREMES TR, ARRENRELRR,
if not (current_platform.is_cuda() and has_deep_gemm()):
# % H DeepGEMM AW#EY, RAEKITATAE backend #REEALIEEIF IR
return next_n in (1, 2)
if current_platform.is_device_capability_family(100):
return True # SM100: multi-atom BEMEREEEE next_n
if current_platform.is_device_capability_family(90):
return native_next_n_supported(next_n) # SM30: 41X {1, 2, 4}
return next_n in (1, 2)

# build() F: BIEMR step WEMMIERENEME
max_decode_len = int(decode_lens_cpu.max().item())
next_n = 1 + self.num_speculative_tokens
# NASZFRIKE] max_decode_len 1T Q, fuAZEER next_n; SMI0 E—it
# P84T 3 token SFROHKE A RAE AN, XAHSERE flatten
step_next_n_ok = max_decode_len <= 1 or _supports_native_decode(max_decode_len)
use_native = (
not (self.use_flattening or self.supports_varlen)
and max_decode_len <= next_n
and step_next_n_ok

# JAE metadata B A NZELFREZMREIEE I ; buffer (RIFTL ECHbL,
# 3 CUDA graph EiRK, [ ERAZBFREEET=
schedule_metadata = self.scheduler_metadata_buffer
if current_platform.is_cuda() and has_deep_gemm():
metadata = get_paged_mqga_logits_metadata(
seq_lens, self.kv_cache_spec.storage_block_size, self.num_sms,
indices=decode_indices,
)
schedule_metadata = self.scheduler_metadata_buffer[: metadata.shape[0]]
schedule_metadata[:] = metadata

vlim/utils/deep_gemm.py



NZEE AR E S RERHBCOTEE—RBKIR: #3E native_next_n_supported (SMI0 X
{1,2,4})) 5 _paged_mqa_logits_schedule_slots (SMA0 next_n=4 f&%Um¥) , FHik
get_paged_maqa_logits_metadata M context_lens R B#ESF next_n, FRIE num_sms
BXAYORAR A=A

# vllm/utils/deep_gemm.py: WIZREAS REEE LA —UKSKE DeepGEMM 33 Z

def native_next_n_supported(next_n: int) -> bool:
""H| paged MQA logits RAZRET URAE “next_n™ 1T Q &FEIEXK,

SMA0 (Hopper) RA& {1, 2, 4} RASZI: 4 K& DeepGEMM nv_dev 2% 8y
2-CTA multicast &8, 3 RAMNNARZ, HbiX 8RR & 86 FEH K,
SM100 XA b multi-atom BEMEEEEE next_n, —EH4T; FX#F
BB AR A BT A token 1T (flatten) o
if current_platform.is_device_capability_family(90):

return next_n in (1, 2, 4)
return True

def paged_maqga_logits_schedule_slots(hum_sms: int, next_n: int) -> int:
""paged MQA logits NAZLFRB a1 8REES K.

SMA0 B next_n == 4 K% 2-CTA multicast £ERE, —MEESEBEZRAD
SM, FEREERE; “fp8_fpsd _paged_maa_logits™ &3t metadata FEERAL
s, mELA—RSEEARTAEEEERZ,
num_kv_multicast = (
2 if next_n == 4 and current_platform.is_device_capability_family(90) else 1

)

return num_sms // num_kv_multicast

def get_paged_maqa_logits_metadata(context_lens, block_size, num_sms, indices=None):

" A E metadata; M context_lens B 2D FEIRIESF next_n I EREEK,

num_sms &&F'SM R WFESX, AAFARAEELRANIZE TR 2,
_lazy_init()
if _get_paged_mqa_logits_metadata_impl is None:

return _missing()
next_n = context_lens.shape[1] if context_lens.dim() == 2 else 1
num_slots = _paged_maqa_logits_schedule_slots(num_sms, next_n)
kwargs = {} if indices is None else {"indices": indices}
return _get_paged_maqa_logits_metadata_impl(

context_lens, block_size, num_slots, **kwargs

)

tests/v1/attention/test_indexer_native_next_n.py



FronR X4, F monkeypatch 1 SMJ0/100/120 2k 5 A & DeepGEMM By4E4E, B
_supports_native_decode BT REERE. SMI0 fEHUBE. multicast {X SMI0 F X EERFKE
ARYVIFFZ; MR docstring HIERT 112 1% = AAmmIEIEERAR ™ E MK,

# tests/v1/attention/test_indexer_native_next_n.py: 134T A% M EYINIR
NUM_SMS = 114 # H100 PCle

def _set_arch(monkeypatch, family: int, *, cuda: bool = True, deep_gemm: bool = True):

"YU AT EhRKIEE CUDA Mk, ETHARIE1EEE, "
monkeypatch.setattr(current_platform, "is_cuda", lambda: cuda)
monkeypatch.setattr(

current_platform,

"is_device_capability_family",

lambda capability, device_id=0: capability // 10 == family,
)

monkeypatch.setattr(indexer, "has_deep_gemm", lambda: deep_gemm)

@pytest.mark.parametrize(
"family,expected_native",

[

# SMA0 #E3t 2-CTA multicast 2|7 next_n=4 (Bf MTP=3) , {BXiT&H 3
Q. {1, 2, 4),

# SM100 A multi-atom BEMEREAEE next_n
(10, {1, 2, 3, 4, 5, 8}),

# SM120 LEMRZIF multi-atom EREBH LIIE, LAERSTIIE
(12, {1, 2}),

)

def test_native_decode_gate_per_architecture(monkeypatch, family, expected_native):
_set_arch(monkeypatch, family)
for next_nin (1, 2, 3, 4, 5, 8):

assert indexer._supports_native_decode(next_n) == (next_n in expected_native), (
f"family={family} next_n={next_n}"

"SMA0 By next n=4 & 2-CTA &ERE: —MESEERN SM, "™
_set_arch(monkeypatch, 9)

assert _paged_maqa_logits_schedule_slots(NUM_SMS, 4) == NUM_SMS // 2
for next_n in (1, 2, 3):

assert _paged_maqa_logits_schedule_slots(NUM_SMS, next_n) == NUM_SMS
o X AF 4L

% PR BAHLZRMH review W LFE (review comments_count A 0) , T RHREFE
EREMR: claudelbot] 8 fork PR B FFEHER, ZJY0516 MG EEREHMAL /ci

def test_smd0_next_n_4 halves_the_schedule_slots(monkeypatch):



run, github-actions /8317 Buildkite CI #83864, EIEA{E REMRITITHSE PR

body B EZ AT, MUY THEENTHEFENRENMEL: A —num-gpu-blocks-override

STAERM KV cache. A —-num-prompts == —max-concurrency {RiE# &% decode-bound

, FEHIE 'The concurrency-4 cell does not (its TPOT spread is +9%, larger than the

effect)', URREBEITRAESSEREMIESTRKIKE. WIMEERHA T FANXBIRITRE: —&

batch=1/4K B RZER LR flatten 1& 3%, (EmBBRRBIIZE)T, KITIFERFLEMSE

BAT; =& next_n=3 &HF SMI0 WA, EIEMERIIE step shSEIMT (14 7 decode steps

SOMMFKH L max_decode_len=3) ,

- fork PR BaILIEHF IR (other): Rk —RMITE, MEBHEFE ZJY0516 BEHLES
¥,

« Cl it X SHIE (other): CI EARKIFEEESIHERIIE (PR W ready/verified #525)

« SMA0 next_n=4 [1#F5 batch=1 EIVIEE (design): HEZLELMHITIR + per-step BIRHIER
T, V& AR R R EIZRE,

S
o NS

1. BB RS MR X docstring PAFA 'Getting this wrong is not a slow path
but a crash's native_next_n_supported # {1, 2, 4} f&Ri%5 DeepGEMM nv_dev 4%
NERLHERRE, KK DeepGEMM FAERALKEKE SMI0 B next_n X IFHE K
multicast £FR T, KSEEMERZE S mIERERER.

2. FEEAEREBRIK: paged_mqaa_logits_schedule_slots TZwA% 2-CTA JB¥; HU&E]
H100 PCle 9 114 SM A&k, EARRHIFTH SM AR EERTHNLE,
num_sms // 2 BIERE T e 5 AR E R —EK,

3. BIEERAIZRIN: max_decode_len=3 8y step & SMA0 7 flatten FH#EIER4R, 1EE SN
14 77 steps ARHEL, ZAXBTROEZIMREEEZ; BRFERTATHE R
PERE. R RMEIEFAE,

4. KB RAR: #RBIREEH(IRA 0.9%-1.1%, B concurrency=4 By TPOT iREEE
£ +9% BATRFBITEEN; paged MQA logits NZR & 671B MoE decode step By
— /IRy, R B RER

5. CUDA graph #&%: metadata buffer BARIBRABE E L, buffer Eub{5ZIR4 ELH E
Fdht, cudagraph WAFER, (eager 5 FULL_AND_PIECEWISE) ¥ Bason:@ss, -
B APM: H100/H200 £ DeepSeek-V3.2 + DSA + MTP=3 REAK L TX. &
H KT decode ERKE (AHEK 32K L FX batch=64 Bk 1.46 %) ;. HERF &S
BLE (SM8x. SM12x., ROCm. next_n A 1/2) TTAFRE., Z%M: X"
DeepseekV32IndexerMetadataBuilder #3289 DSA decode #4132, BRABEZRTETAL;
Bl HEH use_flattening FRI2 T HAIASZPREMRE R, ETF& L., HAM:
_supports_native_decode AT R4EMEMRIZHE T BEMBEAT BROTEHERN, BEK
FF SM120 SHFIEAZR TR —LEFHHON EFIERI A, - RFEARE: SMI0 RAERIZE IR
Krhh &k WZWTE B, RERERFES DeepGEMM 2-CTA T ARBRBRE |
max_decode_len=3 FREZTRSEN , wmIHKEAR (A 1%) , DeepGEMM F
IR R E B 25 I 135



KRR EE

« PR #45322 [Attention] [DSA] SM100 R4 next_n %412 (PR body £ %X BXTBE5ZI) : PR
body BA# '#45322 did the equivalent for SM100; this is the SMJ0 case the issue
asks for's A< PR BH SMJ0 *\5F, 1TAMEMEF SM100 FIRFFR £,

« PR #50062 [Model Runner V2][Spec Decode] Add KV cache support for multi-layer
MTP: [@— MTP speculative decode ZhRELAIERIZHE PR, A L&k MTP gmiAES
KV cache ¥, & MTP=3 ZRWMR BN,

« PR #51674 [Kernel] [Perf] Add fused CUDA post-conv MTP decode kernel for
Qwen3.5 GDN: [@A speculative decode IMMAZE MR A, TIEBEARERE (
Qwen GDN vs DeepSeek DSA) ) MTP f#r{EALF3%,



