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HATHREZE

- —A&iE: B70 #3E Mamba SSU AMLEE, £ XPU RLEA

c WEDE BESREIER EABEZ/MRITRE: float16 REH| float32 m2i AL (AkIE
PLBAKE E X kernel RIMMEBIRE) . L 10% KBREAREZRETRAERSE (FFt
tuner 5& ngroups A —EGEKEIIIIE) . UKL torch.cuda.* API E# 3|
current_platform / torch.accelerator BEEAE R, XNEAFELS LMK kernel FALHI TR
&, XR—NTEITEHOAE: TRBE - HRZERIT - RERE — HUES E2E

i,

THHES BAL

VLLM 8y selective_state_update B2 E B XA R &EZE AMD 5 NVIDIA &%, Intel GPU L
IZITHY Mamba/hybrid B RgeER B LA NBsh5EK, Maenl T RANEE, /FEE PR

body HHLEA: float16 AU AMLTMIEEH float32 &F, EANE bfloat16é state T
headdim=128,dstate=256 & 9/12 WM& R & LAERR, £ float32 EXFEK kernel &
fit8 79.6%; AN, BRIALEAT SRR torch.cuda.get_device_capability(), 7 XPU #
ZFSHERRTFERIIE AssertionError: Torch not compiled with CUDA enabled,
torch.cuda.CUDAGraph() 5§ torch.cuda.Event & it Fr B @ BkiT, sweep TLE R,

LI AE

1. B2 AL AR CUDA 4% (benchmarks/kernels/benchmark_selective_state_updat
e.py) : _make_inputs 89 device BRIAMEM "cuda" B&A current_platform.device_type;
benchmark_config ¥ graph Bl@&Z&KAFE4 % (current_platform.is_cuda_alike() Bt
torch.cuda.CUDAGraph(), &M torch.xpu.XPUGraph()) , X
current_platform.graph() fE AR E T XX; TBEMHM torch.cuda.Event XA
torch.Event; main % torch.cuda.get_device_capability() B& A
current_platform.get_device_capability() 3 a14F3&E None (FTEF n/a) . XKERIALE
CUDA. ROCm. XPU L#&8EE T, REE{RE CUDA BRAEIT A,

2. FAEE RZRSAML TR &% effective_batch WM& (8~131072) AL
(BLOCK_SIZE_M, num_warps); MMM 8 44, EA Mamba2-2.7b ¥£ concurrency=1
B2 batch 1 x 80 heads 3ZfT, JRM 128 MM EZ A LB R AIEAN 10%: float16
MM headdim=64,dstate=128 k¥ incumbent & B, RUFARLERENBLENAE
A 10% EFERA XM, EA tuner A ngroups=8 MERSIFREE ngroups=1, & B3%&MK



EAEREE E2E LRk 4.2%.

3. LB E X FE vlim/model_executor/layers/mamba/ops/configs/selective_state_upd
ate/ T 4 4~ JSON, X4 (headdim, dstate, device_name, cache_dtype) w55
, 3B4TETE mamba_ssm By get_ssm_config_file_name Bh#E, &~ mBERERKF,
headdim=64,dstate={16,32,64,256} BERMHKIIE, ELER M E2E BIE, & review
ZWMER, BREFERBERN

4. BIFECE: BMEIIEXTEL CPU reference AR E S ngroups/nheads T 8/8 5 7/7 &
®, BEARAXEAT%; E2E A vlim bench serve # Falcon-H1-7B 5§ Mamba2-1.3b £
# 10 &4 concurrency ME, HEME B70 NIBEI SR LE R, A PR KRFHE L TN
, BNERFORTL / EEREAS,

R

« benchmarks/kernels/benchmark_selective_state_update.py (#ik EET E; 25|
source; EA platform-adaptation; 5 _make_inputs, benchmark_config, main) : &
MITENFEEBRZS: B torch.cuda 4L, 5| A current_platform 5 XPUGraph
, AT E XPU-only M3E1T, 2 PR 8%/~ HRMAE B MIRTIR,

+ vlim/model_executor/layers/mamba/ops/configs/selective_state_update/headdim=64,ds
tate=128,device_name=Intel(R)_Arc(TM)_Pro_B70_Graphics,cache_dtype=Ffloat16.jso
n (#3k SSU BLE; 2L infra; & configuration) : Mamba2 ZRIAEKIZ (float16 &7F)
BIARECE, RIMEM effective_batch=8 Fria, E#FHEAEI " /N batch TRAXNEMR " 89E
£ R

+ vlim/model_executor/layers/mamba/ops/configs/selective_state_update/headdim=64,ds
tate=128,device_name=Intel(R)_Arc(TM)_Pro_B70_Graphics,cache_dtype=Ffloat32.jso
n (3 SSU BE; 2% infra; & configuration) : Mamba2 = float32 L5F&EZ
WECE, & TR (2 8192/16384 A 8/1) 5 float16 XHARE, AI dtype &AM
BRI,

 vllm/model_executor/layers/mamba/ops/configs/selective_state_update/headdim=128,d
state=256,device_name=Intel(R)_Arc(TM)_Pro_B70_Graphics,cache_dtype=Ffloat16.jso
n (B3R SSU BLE; 25| infra; £ configuration) : FalconH1 BRIAERIZR (float16) &Y
WAREE, R kernel BT AH shape (F@ 4.47x) , E2E TPOT RAFZEA
1.455x%,

+ vlim/model_executor/layers/mamba/ops/configs/selective_state_update/headdim=128,d
state=256,device_name=Intel(R)_Arc(TM)_Pro_B70_Graphics,cache_dtype=float32.jso
n ({&k SSU BLE; 23| infra; A configuration) : FalconH1 &R float32 BRIZHE
B, ZAMMUAER BLOCK_SIZE_M=8 B num_warps=2, 5 float16 XHZRHAE, ENE
Z VA Ly S DA X i

(85 _make_inputs, benchmark_config, main

REIRED R B

benchmarks/kernels/benchmark_selective_state_update.py



BT ENFEERZS: B torch.cuda #%wA%, 5| A current_platform 5 XPUGraph,
fERIATE XPU-only ¥33i54T, 24 PR g%/~ HAME E M RTR,

def benchmark_config(
batch: int,
nheads: int,
dim: int,
dstate: int,
ngroups: int,
block_size_m: int,
num_warps_val: int,
dtype: torch.dtype,
state_dtype: torch.dtype | None = None,
num_iters: int = 100,
num_warmup: int = 20,
graph_batch_size: int = 10,
) -> float | None:
""Time one (BLOCK_SIZE_M, num_warps) config for selective_state_update.

REIMA R, £KERE None, ¥ graph capture R EHUT
graph_batch_size >R kernel, @& Python JAELS kwarg BT 44,
state, x, dt, A, B, C, D, dt_bias, out = _make_inputs(

batch, nheads, dim, dstate, ngroups, dtype, state_dtype=state_dtype

def call_kernel() -> None:
selective_state_update(
state, x, dt, A, B, C, D=D, z=None, dt_bias=dt_bias,
dt_softplus=True, out=out,

try:
with override_ssm_config((block_size_m, num_warps_val)):
# Eager =R, warmup: fitk Triton JIT 5§ autotune, FWRERH
for _ in range(hum_warmup):
_call_kernel()
torch.accelerator.synchronize()

# CUDA EE side-stream 3K, f XPU Lt torch.cuda.CUDAGraph()
# ATH, ERiEFE6IE graph X%, B%—HA current_platform.graph()
# ERNEHELET X, #3# torch.accelerator.Graph() & CUDA FRI&E 89 R F&
graph = (

torch.cuda.CUDAGraph()

if current_platform.is_cuda_alike()

else torch.xpu.XPUGraph()
)
with current_platform.graph(graph):

for _in range(graph_batch_size):



_call_kernel()
torch.accelerator.synchronize()

# WA graph X, IEEATHRAE
for _in range(5):

graph.replay()
torch.accelerator.synchronize()

# torch.cuda.Event £ XPU MZARHFE, torch.Event ZEBEF & 5%
start = torch.Event(enable_timing=True)
end = torch.Event(enable_timing=True)
latencies: list[float] = []
for _ in range(num_iters):
start.record()
graph.replay()
end.record()
end.synchronize()
latencies.append(start.elapsed_time(end))
graph.reset()
# elapsed_time 3R[E ms; S XEHKH graph_batch_size 4 kernel,
# EILERL (num_iters * graph_batch_size) F#E KX us
return sum(latencies) / (num_iters * graph_batch_size) * 1000
except Exception as e:
if "OutOfResources" not in str(e):
print(
' Warning: config M={block_size_m},w={num_warps_val} "
f'raised {type(e).__name_ }: {e}"
)

return None

# main() FHNZEEREATN: XPU Lt get device_capability() 3RE None,

# J& torch.cuda.get_device_capability() € HE M AssertionError

cap = current_platform.get_device_capability()

is_blackwell = cap is not None and cap[0] >= 10 # {X CUDA && "84 Blackwell
cap_str = f'sm_{cap[0]H{cap[11}" if cap is not None else "n/a"

print(f"Device : {device_name} ({cap_str})")

BN

review P EAZGHITIOE R A —& jikunshang 7 PR W ERMMZ AR B EWRE
("headdim=64,dstate={16,32,64,256} | float32 only | no model on hand ... we'd better
remove unnecessary config.") , /EERFHRXP, HARKE FalconH1 5§ Mamba2 SZFrE
R shape; —& jikunshang #& diff hunk L5 &¥E torch.accelerator.Graph() B
YR$R I "is it safe here?", BEAZ APl E©ERNKRA CUDA ER%EH], & head RAKNA
ERXFE&4 % (CUDA # CUDAGraph(). XPU & XPUGraph()) F4%—1& A
current_platform.graph() £ X, BERE T CUDA B side-stream 3HIKIEX, X X XPU,
ZJ5 ymall #@ ("LGTM. @jikunshang please take a look.") , jikunshang &%



APPROVED,

- MIRTHER B £ AMLEE (design): 1EEER, &ZX PR {XfRE FalconH1 5§ Mamba2 52
FRE ZRFM shape & 4 NELEXH, KREE shape BREMFEH B LN

« torch.accelerator.Graph() # CUDA E#i&Z2M (design): BAEAFEL X : CUDA A
CUDAGraph(). XPU A XPUGraph(), 3 current_platform.graph() /EAH#IE LT X,
BLR 8 CUDA side-stream 3&X X % # XPU,

R 5 B0
. RS

1. BESCEAR: WANEE XHFHUEHRIRES Intel(R) Arc(TM) Pro B70 Graphics €
%, Hith Intel EF (0 Arc A &%, B580 %) MEBRB AR, FEZABUE, Bt
RrEEE,

2. float16 BEERKNARSE bfloat16 R : SSM_CACHE_DTYPE_MAP ¥ bfloat16 it
3| float16 X, A& PR BitAT bf16 state IoiF, BREES|I AW bf16 LRMATE
EFFNIZBREL,

3. benchmark AT &4 X Kk518"M CUDA 42 current_platform.graph() 5
torch.cuda.graph() BB X —RMERBCEF @ MENERSIIN, GPU Cl *BZZHKEZ
, B PR A NBAARE RN E TR,

4. BEEARHE Triton BRA: JSON WiBE triton_version=3.7.1, Triton #AREXESEKTT
AR RESREL, EZEHAMK,

5. B2k TAZ R : JSON SUEEERD trailing newline, BT schema R, FRRAREIT{ELE
SWESE TR RR. - M XAFMmE, & B70 £3i51T FalconH1 A% hybrid %
A5 Mamba2 AFERE, decode EREFHEEKE (ER float32 T TPOT K&
A 1.455x / 1.316x, BRIA float16 BIRMA 2.6%~5.7% Ukz) , BEREBEEFHRSLE
EFRER, THALH. HALKME, mamba_ssm ETRIEX 4L BHISREE, TEG
B mRES, BT zero-touch A, HMFEARZE M, WHEKMES, BEEHN
benchmark AR AT EANEFEERHLIE (5 benchmark _moe.py A E—3K)
EEAEAM Intel BERAATEEERAR—RE, WARKRTET X CUDA/ROCm EX
FREAEMRIE, - NfReiriD: BREBARTE, B2 EREAR , BELEHLNRE
% | benchmark &4 X" CUDA K12 , BEIXRH Triton 3.7.1

KRR L&

« PR #50513 [XPU] update UMD to 26.27: F— Intel GPU (XPU) F&X#F&, BR—
#4FE jikunshang &, A& PR BZxEESEIRE Mamba kernel R _EBELL,

« PR #52092 [CPU] Ship triton-cpu wheel and fix several hardcoded pin_memory=True:
B A AR torch.cuda B4RA%., #T F &% APl (current_platform / torch.accelerator)
HFEERTIE, 54K PR WAL E BB —K,

« PR #51624 [Hardware] [Power] Unqualized MoE Backend for Power (VSX): [EA3E
NVIDIA/AMD &8 kernel MaEXHF, FIT OENZEHFRARNBRFTAS, 54 PR
B AT,



