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PATHRE

« —4)iE: CPU 523 Mamba ShortConv i, &5 THIHE bug

- EME: % PR (BB, 4552 forward_native WG REER, TR T WAIE
VLLM 89 V1 2T A B EXEF R CPU X, RNMREEFS GPU BRE2ANRE. b,
review P X TERBEAETF. FEAMAXNFRITARESERE,

ThRES EAL

183E Issue #25771, 7 CPU _LE354T LiquidAI/LFM2 & Mamba # 88+, ShortConv B

forward_native AZ#AE ({X return) , SEERMHEE IR, PR body AR T B LIIZ A

&89 CPU ZE B E BRI,

SR

1. BB, 7 vliim/model_executor/layers/mamba/short_conv.py B
ShortConv.forward_native &, SA vlim.model_executor.layers.mamba.ops.cpu.caus
al_convid MY causal _convid_torch #1 causal_convld_update_torch B %&£ 523,
REA IR E LR get_forward_context() FKER ShortConvAttentionMetadata, REIRER
prefill fo decode B4 . prefil| MERIA A causal_convld torch (RIMEER, BEITRAD)

, decode MMEZIAMA causal convld update torch (H3#3&fR, HIEEM conv_state R5|3H
BH) . AWBAN out_proj &MIRR. ERE T profile run 4% (attn_metadata
A None) WAFRIER B TRAY IEAA1E

2. BEMBK: ERXHFH short conv BEXEFF, HRENEERA forward_cuda B8A
MIFBFELARE : Ei&EA CPU NSAA forward_native, FMAA forward _cuda (&
A current_platform.is_cpu() #|#r) . WASEKBIRT CPU BRMERARAESI, REATH
GPU 13,

3. MR B E: I tests/kernels/mamba/test_cpu_short_conv.py, &&Z=ZANMER RG] :
test_short_conv_forward_native_prefill (3L prefill ek, ZEIE KV cache #HE#H) .
test_short_conv_forward_native_decode (##l decode Mk, IIEZ FHRSEIE) fo

test_dispatch_cpu_unquantized_gemm_conv_layer (BiE&TRE AR 1R Y EL M E &

) , MERAXMEER pytest.fixture B &) mock % RFFE, FHi@T
current_platform.is_cpu() Bkitz3E CPU Eig,

4. CL &R B oM A EMBIAA Cl ERE F:



« .buildkite/hardware_tests/cpu.yaml: £ CPU-Kernel Tests A3 0 pytest -x -v -s
tests/kernels/mamba/test_cpu_short_conv.py,

. .buildkite/scripts/hardware_ci/run-cpu-test-arm.sh: £ ARM CI $47%|%& $38 nE—
MR, Hafk ARM F & HEEEIT,

R

« vllm/model_executor/layers/mamba/short_conv.py ({3t E&MRE; K5 source; ER
core-logic; 5 forward_native, short_conv) : BB 2L T CPU RREY
forward_native, &I T prefill/decode. KV cache RSB IEFD profile 0%, HMBKT
short_conv EFREZ1E,

. tests/kernels/mamba/test_cpu_short_conv.py (#3k BoMR; KB test; LA
test-coverage; 45 mock_dist, vllm_config, test_short_conv_forward_native_prefill,
test_short_conv_forward_native_decode) : F3EMRX M4, B E prefill fo decode &
, I&IE KV cache E#rfn dispatch IEFaME, HBEsIBEIE CPU Bk, HEERYVTILE,

« .buildkite/hardware_tests/cpu.yam| (& CI B2E; 255 test; £ A configuration) : ¥
FOMIRAAN CPU CI 89 kernel tests 5|&k%, BRAE Intel CPU EFFEHELT,

« .buildkite/scripts/hardware_ci/run-cpu-test-arm.sh (#3k CI fi4; K% infra; £&
infrastructure) : E#FMIRIMA ARM CI BUTH%R, Hafk ARM & W88 IEA3RAT,

X5 ShortConv.forward_native, short_conv (custom op wrapper),
test_short_conv_forward_native_prefill, test_short_conv_forward_native_decode,
test_dispatch_cpu_unquantized_gemm_conv_layer, mock_dist, vlim_config

KR Fr B]

tests/kernels/mamba/test_cpu_short_conv.py

Fr3EMR SCHF, B = prefill Ao decode &, iE KV cache E#fn dispatch IERME, FFHE
kL IE CPU fEiR, MAREIETZE,

# tests/kernels/mamba/test_cpu_short_conv.py

# BRI E B E CPU F &
if not current_platform.is_cpu():
pytest.skip("skipping CPU-only tests", allow_module_level=True)

@pytest.fixture(autouse=True)
def mock_dist():
""Mock o REFE (TP rank=0, world_size=1) , ##% ShortConv
M ERAIAFRETFX, ™
with (
patch("vlim.model_executor.layers.linear.get_tensor_model_parallel_rank", return_value=0),
patch("vlim.model_executor.layers.linear.get_tensor_model_parallel_world_size", return_
value=1),
patch("vlim.distributed.parallel_state.model_parallel_is_initialized", return_value=True),
patch("vlim.distributed.parallel_state.get_tp_group", return_value=MagicMock(rank_in_



group=0)),

yield

@pytest.fixture

def vlim_config():
# {E A& /ML VIimConfig (X compilation_config) , #% ModelConfig B mock FF44
return VlIimConfig(compilation_config=CompilationConfig())

def test_short_conv_forward_native_prefill(vliim_config):
"IOIE prefill B forward_native BEIEAAE #T KV cache (conv_state) o, "
prefix = "test_layer"
config = SimpleNamespace(conv_L_cache=4, conv_bias=True)
dim =16

with set_current_vlim_config(vlim_config):

layer = ShortConv(config=config, dim=dim, layer_idx=0, prefix=prefix)
layer.to("cpu")
#RBFERMEEBEA CPU RAESZI (Bl AMX FiktsE)
dispatch_cpu_unquantized_gemm(layer.in_proj, remove_weight=False)
dispatch_cpu_unquantized_gemm(layer.out_proj, remove_weight=False)

# 93 prefill TEIE: 1 MEKR, 5 4 token

attn_metadata = ShortConvAttentionMetadata(
num_prefills=1, num_prefill_tokens=5, num_decodes=0, num_decode_tokens=0,
num_reqs=1, query_start_loc_p=torch.tensor([0, 5], dtype=torch.int32),
has_initial_states_p=torch.tensor([False]),
state_indices_tensor_p=torch.tensor([0], dtype=torch.int32),
state_indices_tensor_d=torch.empty((0, 1), dtype=torch.int32),
seq_lens=torch.tensor([5]),

# HRKRFERA None HE

)

# KV cache #iatb B &

conv_state = torch.zeros((1, config.conv_L_cache - 1, dim))
layer.kv_cache = (conv_state,)

hidden_states = torch.randn((5, dim))

output = torch.zeros_like(hidden_states)

attn_metadata_dict = {prefix: attn_metadata}

with set_forward_context(attn_metadata=attn_metadata_dict, vlim_config=vlim_config):
layer.forward_native(hidden_states, output)

# IIE KV cache RAZE (HEN)
assert not torch.allclose(conv_state, torch.zeros_like(conv_state))



Fib A

. WASZIERFIRSKIE . gemini-code-assist[bot] F& AR ARER KV cache, 3K
decode M #EIR, FFREREM AT RENRSER S EEMEETE,

- EHBEA CPU &F: fadara01 ZEIEH ops/cpu/causal_convid.py FHISE LI, #R

IR, FEAERMEEE T forward_native, {XIK#i causal_convld_torch /
causal_convld_update_torch,

AMXGEEM: fadara01FER T EEis_amx(t&E, AAPyTorchZI B T BEF &351T,
BRARAMBRT AMX 9%, XIRE 4 torch 523, FAEERE T AMX hu3k o 5 870,
« dispatch A3\ bigPYJ1151 EWER current_platform.is_cpu() RERE XA A K, B
B EH A S R, RARMEK,
c MAXHEESAME: bigPYJ1151 FEHBFEELNMRAXMF, RLEHE
tests/kernels/mamba/test_cpu_short_conv.py #IEE T CI 44,
« MBS EIOE: fadara0l EREME Im_eval + gsm8k ERVUTHEMM, FLERXT
viim 5 hf baseline B9Xt558k#E (acc match) , RGHA,
o WA SZEERRSAEIE (correctness): FFREAA T SBER conv_state B, EHZ4E
, FIEHSZI prefill/decode 2%

« EHBEA CPU causal_convld EF (design): FF&E¥ forward_native SZELEK KA H
causal_convld_torch / causal_convld_update_torch,

- dispatch ARRAEA platform #|Wr (design): B84 current_platform.is_cpu(), #afk
GPU B2 R,

o FTIMIR SR LIEM B CI (testing): MIRBIRMEBIFREA Cl EBEHF, FE x86 fo ARM
L3R1T,

- AMX #EEMS XIS (design): BT AMX 2%, #RE4 torch LI, FLTHA,

R -5 B
o A
- BUEKEE RS : YAT CPU SZIMER PyTorch & F, 5 GPU 3869 Triton 3 cuDNN
RATREGEERERE FIWFERBINFARE) , B Im_eval R FRAE#LEIES
EFEaEZ,
.- MERERE: 45 PyTorch SZELRFIA AMX/AVX 364, EKFF|SHAHEIER T TaERN
W, TEELER kernel Ak,
« ARM FZEM: BREMA ARM CI, 1B PyTorch X ARM HE F X FTTaeA WK E R,
FEME Cl LZFRBiTE R,
« @)AXFE: short_conv AE RN B ERIEET FTA G, {EE2H8 GPUCI 8%
, BBBAXE4 is_cpul), KK,

- AP 587 CPU £ Mamba & (dm LiquidAI/LFM2) 332 a8 3 3 5 55% 59 9]
B, FEXLEREEE CPU EIEEET, AP LETINCE, AREEIHEK,



« RGBSR T A 180 /TR A & Cl BB E, XMz AR/, FIAN
causal_convld EFRBEFETREBES, THHEKM,

- HIFARSWR: BA#A T £ vLLM #im CPU EF A (CustomOp + forward_native +
platform dispatch) , AJE% Mamba HithBF (40 SSD) B9 CPU X #FEM T 5%,

- RFeprit: CPU AFERAZ , SROIMBIIRMIE , 4i5E LIMAEIE , ARM FREFIE

KRRk

« PR #41025 [Mamba] Gated DeltaNet support for CPU and GPU: reviewer fadara01 &
K££1Z PR 89X 7% (Im_eval+gsm8k) XRIIFIHBIIHAEE, Hiz PR ¥ & Mamba
MR EFHER, "RES A PR AXRE,

« PR #47848 [Bugfix][CPU] Fix ARM test failure related to ShortConv: A PR BMRAE
ARM E&E, 1EERRT I hotfix AR ARM RZH-, BTEEEE,



