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MTHE

« —A)E: FE Mamba SSU B R%EFSH, FHRSEAA 6%

- EEDE: EB/EIR, PRAE/N (4 X, +88/-5) , BEREERT ' KAEX — CLI #
% — RERE — NAKEBEE — Mock B ' 9EELZIEEE, UK review BahpyiRIHE
1t: BRIAMEM 'auto' BRA None ZERMEHT (FRE ' RIgE ' BX) . AMEE. BERTKRMN
Ro FRIFARZITA: A Literal XRMELE R AFH A get_args WIS ; FEBRIAEARNT
FRB|EHMURSY ' RKIEBE ' 5 ' ERXN auto's FIERBEE—NERRE: flashinfer fRAY
REDTEZIRZR X FF algorithm 3B R/IRA,

THHES BAL

PR body E& B#: Allow choosing the Flashinfer Mamba SSU algorithm... On some
use-cases of Nemotron 3 Nano NVFP4 (like ISL/OSL=1k/8k), using "horizontal" instead
of "auto" (which eventually chooses "vertical") improves throughput. FlashInfer 8 auto
BRAEBRAHTELY vertical, M horizontal EXK#EZ R ENR,; HAEERSH
FlashInfer RERRE, VLLM AT, ERHEEEEZREEN CLI 8. /EERA 3 B
AlPerf EMEAEHRAFRE (+6.535% / +5.440% / +6.226%) , FH A TP=2 #1 GSM8K
¥EE XL (strict-match 0.8423 — 0.8438) WiFTHE EIR,

LI AE

1. BERY (vllm/config/mamba.py) : ¥3EERF|EZ MambaSSUAlgorithm =
Literal["auto", "simple", "vertical", "horizontal"], A Literal &X&EBE;
MambaConfig 38 ssu_algorithm, None RTARIEE. BRIMEMHTIER IS5, ¥
validate_ssu_algorithm() ERIEEELE get_args(MambaSSUAlgorithm) A, B i&#l
backend == FLASHINFER, 3% _ post_init__ HiEM, {528 E AMEREIL K,

2. CLI 84 (vlim/engine/arg_utils.py) : EngineArgs #1382 F
mamba_ssu_algorithm, 7& Mamba £ EF M --mamba-ssu-algorithm (& A
get_kwargs(MambaConfig) 7t$k#E) ; create_engine_config() 8% mamba_config itE
NZFE, HEBEZEEREBXAR validate_ssu_algorithm(), BREE% CLI 5&RE
API BB,

3. R#&EE (vlim/model_executor/layers/mamba/ops/ssu_dispatch.py) :
FlashInferSSUBackend #3% _algorithm property (ssu_algorithm or "auto") SZEZER
fEHNT: __call__ @ flashinfer.mamba.selective_state_update BREAN



algorithm=self._algorithm; __init__ #3i&3i¥ logger.info_once ITERHAAERE % (MR
review £3K) ,

4. MIREEFE: tests/kernels/mambaltest_ssu_dispatch.py #7385 E51LMIR
test_flashinfer_forwards_ssu_algorithm, B Mock &#E S kernel BF = algorithm
kwarg % (% None — auto. auto. simple. vertical. horizontal) ; & review &
JUIFR tests/engine/test_arg_utils.py FIUARMIR (commit "Remove new tests from
test_arg_utils.py") ; XA ELIEREE pre-commit BRRNEIHEE mypy B5 ("Fix mypy
errors") o

R

» vlim/config/mamba.py (3% BEEEE; £l source; A configuration; 5
MambaSSUAIgorithm, MambaConfig, validate_ssu_algorithm) : ECE R A% g
MambaSSUAIgorithm £& | ssu_algorithm FE5 validate_ssu_algorithm() &%, 2%
MEEHANTO 5 ARFAE,

« vlim/engine/arg_utils.py (&3 A 0; 25| source; LR entrypoint; &5
EngineArgs, create_engine_config) : CLI ¥ SR BERE WA B P 3
--mamba-ssu-algorithm 3 2K TE %353 MambaConfig By#E&S /R IEALL .

« vlim/model_executor/layers/mamba/ops/ssu_dispatch.py (3R NZH%; 25| source
: EA core-logic; &5 FlashInferSSUBackend, _algorithm) : 4 M EIE A KWL E
FlashInferSSUBackend ¥ algorithm 23535 1£% flashinfer kernel, FZERAEHTERIA(E,
Z P& Flashinfer Mamba F P ER& 430 BYSEITRTERAR

. tests/kernels/mamba/test_ssu_dispatch.py (#i3k 2&MIR; X5 test; LR
test-coverage; {45 test flashinfer_forwards_ssu_algorithm) : B:WTHRIIE: SEkib
MARFR A B XBE (& None — auto) IEFE(E, EFEVANEERE,

XS validate_ssu_algorithm, _algorithm, test_flashinfer_forwards_ssu_algorithm,
create_engine_config

KELRAD B

vliim/config/mamba.py

BLE BAZ: #F3E MambaSSUAIgorithm 2% ssu_algorithm FE&5
validate_ssu_algorithm() &3¢, ZEAMFHENADS L RFTE,

# vlim/config/mamba.py
from typing import Any, Literal, get_args

from vlim.config.utils import config

# SSU EEBUE: "auto" & Flashlnfer MIEYEABE (£ vLLM B ZE B
# flashinfer v0.6.15.post1 FASXBHE RNLIE) , F3E vLLM flEY B shIRM £ R

MambaSSUAIlgorithm = Literal["auto”, "simple", "vertical", "horizontal"]

@config
class MambaConfig:



“""Mamba SSM Eﬁ%ﬁaﬁo nnn
backend: MambaBackendEnum = MambaBackendEnum.TRITON

ssu_algorithm: MambaSSUAIlgorithm | None = None
""FlashInfer JZ3m{E A ABAF MRS EFHE L, None RKRIEE,
3€3R 3| FlashInferSSUBackend F#&#r A FlashInfer #) "auto", """

def validate_ssu_algorithm(self) -> None:
# None R AP KRERNIEE, HERAERRIAMELIE
if self.ssu_algorithm is None:
return
valid_algorithms = get_args(MambaSSUAIlgorithm)
if self.ssu_algorithm not in valid_algorithms:
valid =", ".join(valid_algorithms)
raise ValueError(
f"Unknown Mamba SSU algorithm: '{self.ssu_algorithm}'. "
f"Valid options are: {valid}"
)
# BURMAIERE Flashinfer B3mAEX, REARBEITLLIERERRE
if self.backend != MambaBackendEnum.FLASHINFER:
raise ValueError(
"Mamba SSU algorithm selection is only supported with the "

"FlashInfer backend. Please set “--mamba-backend flashinfer”,

"or omit “--mamba-ssu-algorithm™.

def _post_init__(self):
# HRER S EIARE, WA IREC BRI S| BB T LK
self.validate_ssu_algorithm()

# HA/RKRIE (stochastic rounding BFES5E AHAR) REFREZLE, bt

vlim/model_executor/layers/mamba/ops/ssu_dispatch.py

HMEEARWAME: FlashInferSSUBackend ¥ algorithm £3k3E1£4A flashinfer kernel,
H2EREATERINME, ZFiA Flashlnfer Mamba B F #4231 imiTRIEZ,

# vilm/model_executor/layers/mamba/ops/ssu_dispatch.py
class FlashInferSSUBackend:
""FlashInfer ik SSU J&3%, ®% selective_state_update W%, "

def __init__(self, mamba_config: MambaConfig):
self._mamba_config = mamba_config
# VIR BITEN R A AR EE, ETRPEX "auto” BISZFREVE
logger.info_once("Using FlashInfer Mamba SSU algorithm: %s", self._algorithm)
self._kernel = _fi_ssu

@property
def _algorithm(self) -> MambaSSUAIlgorithm:
# None & FlashInfer E3#EM T "auto"; ZERE| b ALARMT,



#4RE " APREE " WIEX, MARERERRS LRIAME

return self._mamba_config.ssu_algorithm or "auto"

def _call__(self, state, x, dt, A, B, C, cache_indices, ...):
# BRORARMEIMENE RS, 5 flashinfer B ZS BB ARIF—IK;
# AP ARERER "auto" B XEE, TASIBRASEMN
self._kernel(
state,
X,

rand_seed=rand_seed,
philox_rounds=self._mamba_config.stochastic_rounding_philox_rounds or 10,
algorithm=self._algorithm,

)

tests/kernels/mamba/test_ssu_dispatch.py

AMTARIE: SEANRBERATE EERE (& None — auto) EmMERL, ERHEVEINEE
PRI,

# tests/kernels/mamba/test_ssu_dispatch.py
@pytest.mark.skipif(not HAS_FLASHINFER, reason="flashinfer not installed")
@pytest.mark.parametrize(
("algorithm", "expected"),
|
(None, "auto"), # K38 &I /E3RERIAMENT A "auto”

("auto", "auto"),

("simple", "simple"),

("vertical", "vertical"),
("horizontal", "horizontal"),

)

def test_flashinfer_forwards_ssu_algorithm(
algorithm: MambaSSUAIlgorithm | None,
expected: MambaSSUAIlgorithm,
monkeypatch,

import flashinfer.mamba

# A Mock B#EAX kernel, RIIFE A5 KET EHEE
kernel = Mock()
monkeypatch.setattr(flashinfer.mamba, "selective_state_update", kernel)
backend = FlashInferSSUBackend(
MambaConfig(
backend=MambaBackendEnum.FLASHINFER,
ssu_algorithm=algorithm,

tensor = torch.empty(1)



backend(tensor, tensor, tensor, tensor, tensor, tensor, tensor, tensor)

assert kernel.call_args.kwargs["algorithm"] == expected

Wb KA

1. 'auto' BENFHALRE X hmellor BAZEIX Literal["simple", "vertical", "horizontal"]
, amitz-nv ZS3E flashinfer v0.6.15.post1 & 'auto' BEE ABEBESZIE AR (
L213-214, L321-328) , hmellor FEEI##E : "Oh ok, I assumed it was a VLLM side
auto detection. If this is a valid input to FlashInfer let's leave it." — && T 'auto’
1B XVVIABFE Flashlnfer MIfIE vLLM fl,

2. BRUAMERIT: amirkl94 ZIXERIA None. £/ Flashinfer EIRESHEARNTA 'auto’, R
FH3EHA algorithm property; REIB amitz-nv 8 'auto’ X T vLLM T3kE40
Flashinfer & %%, HERBERM vLLM £ A&,

3. MRYFE: amirkld4 IAA tests/engine/test_arg_utils.py FFENRFER L BUAR, 1F
ZHEMBR (commit "Remove new tests from test_arg_utils.py") , RARE
test_ssu_dispatch.py #rE Mock ZE MR, &L H amirkld4 5§ mgoin XA Approve,

. 'auto' EENAREE SSU kKA (design): RE 'auto', EAE Flashlnfer LEE(E
Xt5F; 'auto' 1EXVIBFE FlashInfer MIfadE vLLM i,

« BRIAMEIRIT: None ZERAEMNT vs EIE 'auto’ (design): X4k None BRIAMME, H
FlashInferSSUBackend._algorithm ZERAEMNTA 'auto’ (commit "Defer FlashInfer SSU
defaulting and log the algorithm") .

 DRERALEME L (design): & FlashInferSSUBackend.__init_ #1523, logger.info_once,

- tests/engine/test_arg_utils.py $¥EMRAYTRB S LR (testing): 1EE EEMRITTARMIR (
commit "Remove new tests from test_arg_utils.py") , RZOWEENRIEEE
test_ssu_dispatch.py,

R 5 B

- RS

1. FlashInfer fRAZREME (F) @ _call__ MELEKME
flashinfer.mamba.selective_state_update £ A algorithm kwarg, fiSALEREX
flashinfer >= 0.6.4; 'auto' BR{EMIEIEMIRTE v0.6.15.post1 #HIIA, FHFIRER
AR X IFZSHSHEEE TypeError, EIKERAIMREAAR,

2. RIMTARREE () : FTA Flashinfer Mamba AP BIRAGRAMN ' R~ ME
algorithm' &R ' EXf% auto's IBXEMN, 18 'auto' BIRENTLERKE GPU. state
dtype 5 decode ¥ Z; PR body 8y baseline BNERIABLE (3 #341E 13,076 TPS)
FMER|EER, BEARMBEZ R T = THIA.

3. BERAZT (K - ) : 3&%| horizontal & GSMS8K flexible-extract £ 0.4390 —
0.4261 (strict-match 0.8423 — 0.8438 B&H) , ZRERFELEN: BHEFELKE
BUERR, FRERS A BN ETX R,

4. X4k (R) : PR checklist RAEXALEFM, FEERXEFET CLI help, ZIXAH
73| Mamba MAEA WA, - BE: FWSERE: {XBHA --mamba-backend flashinfer



B P T REF S, BRAEREBETARE; X Nemotron 3 Nano NVFP4 K i 71 3%
TREREY 6% 5tkE, BELERINERETRE. BARMUMMEETA Mamba &
WMENT EBRE - ARSH WEY RBRME, 54 Flashinfer FTEEAREYT B
Literal 5 /a3mekat; MR P H Mock BEERN T E AR HMERSE, % PR BAELR
ZEAFHFIA v0.27.0 cherry-picks, BTIHEAEFRATE Mamba/MLA HeERM LB
—# 2 - RFEARIE: Flashinfer RAG REMAKD , BRARARRTE  BEBRZER
RURISAE |, R/ SCRS B 37

KRR EE

« PR #51113 [Bugfix] Keep mamba align prefill chunks block-aligned past
last_cache_position: EJ& vLLM v1 Mamba %#F%: iZ PR 65 Mamba FBEL RS B
ZHEIEMME, KPR EHZ LA Flashinfer Mamba JEiRiz it E xR RERMLIEE, —FH#
EFB v1 Mamba m4TE 89 E AR G,



