PR #49688 SRR LE

vlim-project/vlim

[Bugfix] [CPU] Enable C++ causal_convld GDN path and float32 SSM cache on non-AMX
AVX-512BF16 CPUs

&FEHE]: 2026-08-19 23:50

JRXEEHE: http://prhub.com.cn/viim-project/viim/pull/49688

PATHRE

. —A]iE: (E53E AMX CPU Lt GDN conv E3REERZ, B C++ WX

« EME: EEEIR. BOE AR TIBREAGE AZESZEASRIA T X— bug BEM A X
- C++ WA A VDPBF16PS M3k AMX tiles, ## is_amx $4%&E[14b. BEH float32
state. SD /. REWITE=ZLARADPKE, BT FERNEGETF AT BRI — a8
3, ¥ fp32 oracle MR IR = R ITHAESFE L,

TN EES BAL

X BX issue #49640 8 : GDN # C++ conv W% csrc/cpu/sgl-kernels/conv.cpp SZFrfE A
_mm512_dpbf16_ps (VDPBF16PS) i AMX tiles, #miZHAITIEA
CPU_CAPABILITY AVX512, ®[fEfE{T AVX-512BF16 CPU L354T; 1B Python B is_amx
TG HIREIZE Intel GNR, 3 AMD Zen5/Turin TiB#Hi4 4 9-10% &oit, issue EIIEHE
S conv FZBEITIRKA _is_avx512_bf16_supported(),

SRR

1. Bo3k3FF R viim/model_executor/layers/mamba/ops/cpu/gdn_attention.py B
_cpu_gdn_attention_nonspec ¥ is_amx = torch.cpu._is_amx_tile_supported() X
use_cpp_conv = torch.cpu._is_avx512_bf16_supported(), decode %5 prefill 2% 3%
W3%EFF causal_convid_update_cpu / causal_convld_fwd_cpu, F3E conv_state fEH
iR TRMAMX GDN'BZLRC++ CPU GDN”, REZET C++ R RIKB AVX-512BF16
B4 E, X— P EEYHEERASRIZ, £3E AMX CPU g8 C++ REEIZ,

2. BBERE: vlim/platforms/cpu.py B check_and_update_config ¥3&#| float32 SSM
state B9 AMX 38 AVX-512BF16, FH4B
VLLM_SSM_CONV_STATE_LAYOUT=SD #REXEMREHKMARFIKF, #afriniE GDN
BA2 8 float32 WRASE SD AEE AMD Turin £F & ERMRIL; X2
mamba_ssm_cache_dtype IEBMEHI X8RI E,

3. REWITEEZE: vlim/model_executor/layers/utils.py 8
dispatch_cpu_unquantized_gemm Xt 3D convld AXEMK VNNI FIT a0kt & 4R 5K
A _is_avx512_bf16_supported(), EBHRE cpu_unpacked_conv_weight i
speculative-decode B torch conv B2 EH, BeRERTEMZ HEMESE T,



4. MIRY B tests/kernels/mamba/cpu/test_cpu_gdn_ops.py #384 270 1T, k%
skipif M\ AMX B AVX-512BF16, #7138 _conv_fp32_oracle (£ float32 miEE£%)
. _run_prefill_cpp / _run_prefill_torch X, MK C++ 5 torch., C++ 5 fp32 oracle.
VNNI #T&4F3R, update AZ—HMEFMR; FEE Intel GNR o AMD Turin 35303
105 passed / 0 skipped,

KX
« vlilm/model_executor/layers/mamba/ops/cpu/gdn_attention.py (3R STEAEF; 5|

source; M core-logic; &5 _cpu_gdn_attention_nonspec) : BWMEE & ¥
causal_convld SZIEIFA AMX TR AVX-512BF16 [ 1#8, decode fu prefill %34

P#E| C++ WA, FH R EH conv_state A EK,

. tests/kernels/mamba/cpu/test_cpu_gdn_ops.py (#i3k GDN EF; 5| test; HKA
test-coverage; 5 _conv_fp32_oracle, _run_prefill_torch, _run_prefill_cpp,
test_conv_cpp_matches_torch) : #3% 270 170K, ¥ skipif M AMX B&A
AVX-512BF16, HF fp32 oracle BiE C++ A5 torch EEREI—EM, 21K /EFIE
FEE =T8N K BIRE,

« vlim/platforms/cpu.py (#3k FEEE; £A| source; £A core-logic; F5
check_and_update_config) : ¥4 float32 SSM state &&HIFHS
VLLM_SSM_CONV_STATE_LAYOUT=SD ¥EZE B E LM AMX ¥ EF|
AVX-512BF16, HAMRITIFIRSE/E B4 GDN BEANEE BIG.

« vlim/model_executor/layers/utils.py (3R REJkRA ; £5| source; R data-contract
. &5 dispatch_cpu_unquantized_gemm) : causal_convld ARE# VNNI FIT B L4 R
F L E| AVX-512BF16, FHIREAITEREM speculative-decode B torch conv E121E
A, BTREXRRZANERETE,

XS _cpu_gdn_attention_nonspec, check_and_update_config,
dispatch_cpu_unquantized_gemm, _conv_fp32_oracle, _run_prefill_torch,
_run_prefill_cpp, test_conv_cpp_matches_torch,
test_conv_cpp_vnni_packed_matches_torch, test_conv_update _cpp_matches_torch

R A B

vliim/model_executor/layers/mamba/ops/cpu/gdn_attention.py

BAMEE & ¥ causal_convld SZIEFEM AMX 1388k AVX-512BF16 138, decode o
prefill 2% ¥PIB| C++ WA, F R EFH conv_state TREEXR,

EEENZOCEFEZEE (AT cpu gdn_attention_nonspec B9EKEN)

# causal_convld SZI%ERE: C++ AERKE AVX-512BF16 8§ VDPBF16PS 54,
# R MRE AMX tiles, EMIIEEM Sis_amx™ &3 B| “is_avx512_bf167,

# AMD EPYC Turin (Zen5) %3 AMX CPU tWAE# N C++ REEFZ,

use_cpp_conv = torch.cpu._is_avx512_bf16_supported()

conv_state = layer.kv_cache[0]

if use_cpp_conv:
# C++ NECEE SD A [num_allocated_slots, kernel - 1, conv_dim]



if is_conv_state_dim_first():
raise RuntimeError('C++ CPU GDN attention requires SD conv_state layout.")
conv_state = conv_state.transpose(1, 2)
else:
# torch EBREEZMERA [dim, kernel - 1] 89 D-first &
if not is_conv_state_dim_first():
raise RuntimeError('torch CPU GDN attention requires D-first conv_state layout.')

# decode 4% : & token EH conv state, £ C++ update R
if use_cpp_conv:
decode_mixed_gkv = ops.causal_convld_update_cpu(
x=decode_mixed_gkv,
conv_states=conv_state,
weight=layer.convld.weight,
bias=layer.convld.bias,
silu_activation=True,
conv_state_indices=decode_state_indices,
is_vnni=...,
num_accepted_tokens=...)
else:

decode_mixed_gkv = causal_convld_update_torch(...)

# prefill 2% varlen BA—RMERM, £ C++ fwd WX
if use_cpp_conv:
prefill_mixed_gkv = ops.causal_convld_fwd_cpu(
x=prefill_mixed_gkv.transpose(0, 1),
weight=layer.convld.weight,
bias=layer.convld.bias,
conv_states=conv_state,
query_start_loc=...,
cache_indices=...,
has_initial_state=...,
silu_activation=True,
is_vnni=...)
else:
prefill_mixed_gkv = causal_conv1d_fn_cpul(...)

tests/kernels/mamba/cpu/test_cpu_gdn_ops.py

I3 270 4TMER, B skipif A AMX B8R AVX-512BF16, F fp32 oracle B C++ RAZS
torch ERRAI—EME, ZI1IRKSEE LA E BIH K EIREE,

FIEMIRY fp32 SE LG XLlTE (BEAR)

# BRESELI: FTAPREIEREF float32, R3IA bf16 &N,

# 1ER C++ WIZE torch EERHAF LR EAE,

def _conv_fp32_oracle(x, weight, bias, seq_lens, activation="silu'):
xf = x.float()
wf = weight.float().unsqueeze(1)
bf = bias.float()



out = torch.empty_like(xf)
start = 0
for n in seqg_lens:
seg = xf[start:start + n].transpose(0, 1).unsqueeze(0) # [1, dim, n]
conv_in = F.pad(seg, ( STATE_LEN, 0)) # E#£ padding
seg_out = F.convld(conv_in, wf, bf, padding=0, groups=CONV_DIM)[..., -n:]
if activation in ('silu', 'swish'):
seg_out = F.silu(seg_out)
out[start:start + n] = seg_out.squeeze(0).transpose(0, 1)
start +=n
return out

# C++ WS torch ERFPBIEAE fp32 oracle HIIEERA,
#OIXFERME T IFIRGE, WAERIESBUEIT AR B 1.
def test_conv_cpp_matches_torch():
x, weight, bias, seq_lens = _conv_inputs(...)
cpp_out = _run_prefill_cpp(x, weight, bias, seq_lens)
torch_out = _run_prefill_torch(x, weight, bias, seq_lens)
oracle = _conv_fp32_oracle(x, weight, bias, seq_lens)
torch.testing.assert_close(cpp_out, torch_out, atol=1e-2, rtol=1e-2)
torch.testing.assert_close(cpp_out, oracle, atol=2e-2, rtol=2e-2)

vlim/platforms/cpu.py

¥ float32 SSM state BB#H|&MS VLLM_SSM_CONV_STATE_LAYOUT=SD BT EMEE
ZHEM AMX §EB| AVX-512BF16, Rl 1K EEA GDN BREANEE BE,

check_and_update_config #5 GDN insRAE X098 B 3B (BEAEK)

# fN3EEY GDN conv & BF16 T&X float32 SSM state, & M ER{EAEE TSR MRIE;
# FRRRX AMX CPU £33k, IEY BRIFTA AVX-512BF16 CPU,
# ER conv.cpp 5 VDPBF16PS, FRK#H AMX tiles,
if (
torch.cpu._is_avx512_bf16_supported()
and cache_config.mamba_ssm_cache_dtype != 'float32'

cache_config.mamba_ssm_cache_dtype = 'float32'
logger.warning(
'Reset SSM cache type to float32 for accelerated GDN mamba attention.'

# C++ NAZHTE SD fiJR, |ANREFRE B OB RIZITHRIEH;

#ZEENYREM IR 23 AVX-512BF16 CPU (%1 AMD Zen5/Turin) .

if torch.cpu._is_avx512_bf16_supported():
os.environ['VLLM_SSM_CONV_STATE_LAYOUT'] = 'SD'

PR AL

review F dllehr-amd EXPRIFERTEY, XKL conv WA 1A 4, float32 SSM state B
BT is_amx &M, EARAEASSHIE AMX IERZREF|HE float32 RS, HAIERMME:



VEEMEEAN R = commit Extend AVX512 path for GDN float32 SSM state &R T %149
B, &HFAE®A— pre-commit ¥&E#: DarkLight1337 R4 4 PR §3X main £
pre-commit £, {EZEEINEIMEE, mgoin #BERXTMBE, dlehr-amd FIARGLEH
commit k%, wjabbour % FF PR#53039 3 pre-commit MBI B R 2k K LR 2 B R RHE o

« float32 SSM state tERE|JIRILEE (correctness): B 12X ¥ cpu.py By float32 state 3&
H3ZHEE SD AEREKANET _is_avx512_bf16_supported().

« &3 /& main pre-commit %kI& (other): #£& B8 mgoin €%, wjabbour % PR#53039
Bt pre-commit RIRAE, #E Bk FEEVRA,

Ao 5 &
o

1. 18T G, C++ conv WA, VNNI RREIT &40
VLLM_SSM_CONV_STATE_LAYOUT=SD EZXESEFTA AVX-512BF16 CPU £4&
XK, BHERE AMX FEERE; EFHL AVX-512BF16 ZEMEE VDPBF16PS THER
2 VNNI A RRIZEA—IK, THERERE Cl PEZNE-E, HE(RIEF X Intel
GNR 5 AMD Turin #Z%,

2. vllm/model_executor/layers/utils.py X% conv REMITELMH/E, layer.weight FEE
Z¥ & EZA VNNLITEIA: BARET _cpu_unpacked_conv_weight % spec
decode By torch &2, (BHfhEHEEILER layer.weight BINRD IR EEHRIAR T REIFT
BES.

3. VLLM_SSM_CONV_STATE_LAYOUT 3 ZEMIX AMX ¥ RE|FTA AVX-512BF16
CPU, &S¥"a{REERIA conv_state FAFHHEM CPU AHRAFr B EXAREE.,

4. BHFEMEA main pre-commit kK&, WBAIZ PR MR EEE Cl Al ELEEI TR,
BHERIRIABER, - XA/ : AMD EPYC Turin (Zen5) %3 AMX
AVX-512BF16 CPU L Qwen3.5 GDN R H##M FrE AL 9-10%; Intel GNR (
AMX) BEERARTE, TERYVI, XA%: CPU FEEEFE (viim/platforms/cpu.py) 54X
EhEE2Z (viim/model_executor/layers/utils.py) 84T @Y K, float32 SSM
state EE % CPU L#RGIER, SMNEMAF SR, MHEF: GDN & CPU L&
REBEMN AMX S 53 BEIFFA AVX-512BF16 F&, KE4 CPU R ERMEE,
- RFeARi: IEREPHEYT X, REMITOTATMN , FETELREN , Cl XE
24T E , YA main pre-commit &K

KRR EE

« PR #52078 [Attention] Avoid redundant mask compute in GDN metadata build: [EJ&
GDN JEEAE vLLM LRI RS, 54 PR £XREMMK Qwen3.5/GDN HFFLITE A
Il

« PR #52282 [CI] Harden RemoteVLLMServer GPU cleanup checks: BEI&EKRT
viim/platforms/cpu.py, tBAIZ-FEEE XHNIFLEIEHR, THEISRTENK,

« PR #53039 [CI] Fail pre-commit step when PR author doesn't meet requirements: &
A PR &9F/& main pre-commit KIREHEZESIH, KIRIKREHEI R ALK, BT



B— CI HE1%,
« PR #51459 [CI] Fix and extend PR/issue auto-labeling: 5 PR#53039 RE/J& CI #f2nE
HE, 54 PR 8 pre-commit ek EIR.



