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JRSCEERE: http://prhub.com.cn/viim-project/vlim/pull/53877
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« —A]iE: packed GDN decode beta 2k4f FP32, &K FTXRE

< EESE: BRI, REXRSNRA 117, BER HEFEHEE] RBEFFZ S BK
KB AER: B3-S NREFMUMDN, HESM decode HHAM RMARAYHAERKE,
EYINRB9HE S X (A b=0.5 it sigmoid BE/E&E BF16 PREHATX %) MEEEES,
{818 kernel AR EMRL, £IPE RN T vendored FLA 5§ EiRE DB AR EZE L,

THRES B

Packed GDN decode # Qwen3.5-Qwen3.8 A F|ER I TIZLEIRML (Gated Delta Net)
fRTDER12, PR body PAFA3E H IBARED beta_val = tl.sigmoid(b_val).to(b.dtype.element_ty).to(
tl.float32) ByE]@: "This perturbs every recurrent state update and the error
compounds over long decode sequences", B T{EIFRSEFA decode HEEE R, #FP
£9 0.002 BMEMIR Z R E T SXCKERRIIAKR, &ATRESI REREERMFTRE R, T
S issue flagos-ai/vlim-plugin-FL#385 B4 42 il serving EIVIZH T EEIEE:
strict-loop KAERM 20/42 F&E 1/42, ZERAESEM 8/42 #ZE 39/42, tkERE decode
B125 prefill B1Z28) beta —EAREF FP32, packed B2 2rE—HKE L X S,

TR

1. REIZAL: BT vliim/third_party/flash_linear_attention/ops/fused_recurrent.py 8
fused_recurrent_gated_delta_rule_packed_decode_kernel, HEIEIMERTH] beta ITEHF
# [FP32 — ¥ dtype — FP32] WMLARER, 8T b AHEZHA dtype, tl.sigmoid %
B Triton FRAE FP32, E4H .to(b.dtype.element_ty) REEFHFIASNIRE,

2. RZBE: BB .to(b.dtype.element_ty).to(tl.float32), {& sigmoid(b) &%+ FP32,
5%~# recurrent 8812, prefill BE2B9T A TF. BKBIAR M kernel 0. grid EEENRE
FiRE,

3. LI REP: tests/kernels/test_fused_recurrent_packed_decode.py &
test_fused_recurrent_packed_decode_matches_reference %% beta EffEi .
to(dtype), BREERAEFHETRHENENREFENARE,

4. FrIEEDNAR: test_packed _decode keeps_beta_in_fp32 EAZK/INECE (B=1, H=1,
HV=1, K=1, V=1) , BF16 #IA + FP32 f&3RIRA, & b EEA 0.5, sigmoid(0.5) B
FP32 EMEA 0.62245935, ifn BF16 &€ ANEA 0.62109375, |a4Taerara & & R SZ ARG
s MERA 1e-6 BERIIRSME,



5. BIE5EE: H100 L kernel iR 8 MeIA; PR WEM 1000 i ExtLR, FP32
RET RSN L2 REM 1.085934e-4 [&E 5.308258e-9, HytHAEAT L2 B2ZEM
2.46e-3 F&E 1.81e-5; pre-commit 5 git diff --check 383, LB E. schema HIZE
EEK,

R

« vlim/third_party/flash_linear_attention/ops/fused_recurrent.py (#3k &MFE A, L5
source; ER core-logic; 5 fused_recurrent_gated delta_rule_packed_decode_ker
nel) : BWMEBEALE : fused_recurrent_gated delta_rule_packed _decode_kernel #2%##
beta By dtype fFiR¥EH, £ sigmoid(b) 2 1xFF FP32, JEMRKF MR HRED RN
WHERE,

. tests/kernels/test_fused_recurrent_packed_decode.py (#3k EIVIMR; 25| test; LR
test-coverage; 5 test_packed_decode_keeps_beta_in_fp32,
test_fused_recurrent_packed_decode_matches_reference) : AIHRIIEMNE: EFFSE
BAZME beta fR3F FP32, FH#3¥ test_packed_decode_keeps_beta_in_fp32 &/INEIYIFF
, A b=0.5 BRAZREIHLIRE,

XEEFE: fused_recurrent_gated_delta_rule_packed_decode_kernel,

test_packed_decode_keeps_beta_in_fp32, test_fused_recurrent_packed_decode_matches
_reference

KR BR

vlim/third_party/flash_linear_attention/ops/fused_recurrent.py

MG EALE . fused_recurrent_gated_delta_rule_packed_decode_kernel %32 beta B
dtype 3R ##, £ sigmoid(b) ©f21R#FF FP32, MK IR FRED KR BIRBEEIRE,

# vlim/third_party/flash_linear_attention/ops/fused_recurrent.py

# fused_recurrent_gated_delta_rule_packed_decode_kernel B decode fE¥F£ 52 13%1TE
# T token KRR gating + recurrent update,

# Hw a/dt_bias REZER g, b & sigmoid 1FF|E#1] beta,

x = da_val + dt_bias_val
softplus_x = tl.where(x <= SOFTPLUS_THRESHOLD, tl.log(1.0 + tl.exp(x)), x)
g_val = -tl.exp(A_log_val) * softplus_x

# XEBE: IHZIE tl.sigmoid(b_val).to(b.dtype.element_ty).to(tl.float32),
# S48 sigmoid R &N dtype (BF16/FP16) BH#E FP32;

# ZREEEN decode HESE NBIFRSH RBTER,

# MEEERY FP32 £8, 50 E decode BEARIF—K.

beta_val = tl.sigmoid(b_val)

b_h *= exp(g_val)
b v -=tl.sum(b_h * b_k[None, :], 1)

tests/kernels/test_fused_recurrent_packed_decode.py



AREBIEMME: BEIFHSERZE beta 23 FP32, 3 test_packed_decode_keeps_beta_i
n_fp32 &/NEVIRAF, A b=0.5 HHREZIRLZINIEE,

# tests/kernels/test_fused_recurrent_packed_decode.py
# FEVINIR: BF16 3N + FP32 FEIRRS, HBHRE beta BT L2 RFF FP32,

def test_packed_decode_keeps_beta_in_fp32():
device = torch.device(DEVICE)
dtype = torch.bfloat16

# &/NECE B=1, H=1, HV=1, K=1, V=1;

#b EZEA 0.5 sigmoid(0.5) By FP32 EfER 0.62245935,

# 1 BF16 & NE& 0.62109375, REAEHAREIHSZIAREE R %,
mixed_gkv = torch.ones((1, 3), device=device, dtype=dtype)

a = torch.zeros((1, 1), device=device, dtype=dtype)

b = torch.full((1, 1), 0.5, device=device, dtype=dtype)

params = torch.zeros((1,), device=device, dtype=dtype)
ssm_state_indices = torch.ones((1,), device=device, dtype=torch.int32)

# BRRSAFREAR FP32, TLEEMM beta BIZFRE NME
state_packed = torch.zeros((2, 1, 1, 1), device=device, dtype=torch.float32)
out_packed = torch.empty((1, 1, 1, 1), device=device, dtype=dtype)

fused_recurrent_gated_delta_rule_packed_decode(
mixed_gkv=mixed_gkv,
a=a,
b=Db,
A_log=params,
dt_bias=params,
scale=1.0,
initial_state=state_packed,
out=out_packed,
ssm_state_indices=ssm_state_indices,

#le-6 F£E: HELZMLEER 0.62109375, HEMWBIE FTRRKK
expected_beta = torch.sigmoid(b.float()).squeeze()
torch.testing.assert_close(

state_packed[1, 0, 0, 0], expected_beta, rtol=1e-6, atol=1e-6
)
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1. BT AZWN: BE)5 packed decode ¥ &5 IBRGEEMNIEEZ R, XEANRK
ERRMRA, (X TBEESTIBEERN Golden MR K EZERIKE, TEEHIROE,

2. MRERITH: 1BE AT FOR dtype B, HEipERBARIE; Triton & FP32 sigmoid 4~
RELAITERRZ, TIHEFH.

3. F= AR X4 viim/third_party/flash_linear_attention & vendored & =A
73, 5 b5 flash-linear-attention 2 X EEEBFEEIF I ER, RKRXEAW LB ERE
ZAEE.,

4 MRBZEEX: IEEVINRARBEZLD decode B beta ¥FE, KFFRE RFRIKE
PR #RF Ay 1000 FHHAEXMEE CREMA CIMR) ; BIAORKEE FP16 NS
CUDA graph B2, - ®"a: AFM: A packed GDN decode B&{Z2HY
Qwen3.5-Qwen3.8 KRB AERK L FTXAR THERBESREERIATKRE, THF
FEUFIRAE strict-loop KA EM 20/42 BE 1/42, Z2GM: kah@mBh (1 TR
+ JR) , T APL. ECESRIBLRE, WIWAMEEHRTEN. BN ZEELE T
viim-plugin-FL X capability-based hook 7 NIIEFEE L5, BT ECERE A
HMEHEERER,; VLLM RE FLA RB5 EBEASXNEFABLENRS 7T —EELPN

1K,
« RARIE: KFFHEEBRMRBE | vendored FLA 49X 43 , EVIANMR (X EBEEZ HE 5
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- PR #51954 [Bugfix] [Kernel] ( $& &% HME &R —MRASHFF A0 strided-gate &= ): PR
body FARAHEE T : #51954 &2 A —MR X4 tests/kernels/test_fused_recurrent_packe
d_decode.py 1EXft % beta ¥6&, 54 PR TH%E,

« PR #48792 ReplaySSM 8% TIA1E (not-yet-merged) : PR body EAFfaHEER : #48792 =
s B AESAB ReplaySSM THE, REE L HI main L&) packed decode W#%, BT E
X 5 BY R E A X TAF,

« PR #54313 [Flashinfer] Upgrade Flashinfer version to 0.6.18: & GDN/ &MF&E A
PAEBZARKS, FHRRMMERT qwen_gdn_linear_attn.py, 54 PR 3#RERBR
GDN BT8R,



