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PR body BA#atE H BAr 2 #E % packed GDN decode 7 batch_size * num_value_heads #83it
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1. kernel B3| k& 7 vlim/third_party/flash_linear_attention/ops/fused_recurrent.
py By fused_recurrent_gated_delta_rule_packed_decode_kernel H #3843 A% B 55k
SPLIT_BATCH_HEAD_GRID, KNEREZEM=4 grid 8§ program_id(0/1/2) KB i_v.
i_hv. i_n; ABEHMEIFRZHE, M program_id(1) BBE in=inh/HV 5 i hv=inh%
HV, ZmiFiAn X% 7 /T A BT FF 88,

2. launch 3% grid it&: split_batch_head_grid = B * HV > 65535, #BFRE grid 284
(NV, HV, B), ERREF (NV, B * HV), XAHHE batch £EBE] Z 3, #HR Y £
65535; TRRIT T AEZRIZE K,

3. BN : 7 tests/kernels/test_fused_recurrent_packed_decode.py #73¢
test_packed_decode_supports_large_batch_head_grid, B B=1024. H=8. HV=64.
K=V=1 #3& B * HV = 65536 89377, @FTMARA kernel FHi T 2T, AKNEHF
AL RIS split BBZEARIE N

4. BFECE: LEE / TEBoksh; EFEEI Buildkite CI (/ci run. /ci retry) BiE, BEE
Qwen AR A5,

R

« vlim/third_party/flash_linear_attention/ops/fused_recurrent.py (#ik Eb&EF; 35|
source; EA core-logic; 5 fused_recurrent_gated_delta_rule_packed_decode,
fused_recurrent_gated_delta_rule_packed_decode_kernel) : #ZWMEEALE . 5K



kernel &5\ Y5 grid i18&, ¥ SPLIT BATCH_HEAD GRID 4 % #l# CUDA
gridY/Z # 65535 LR,

. tests/kernels/test_fused_recurrent_packed_decode.py (#3k RAZMR; 25| test; LR
test-coverage; {45 test _packed_decode_supports_large_batch_head_grid) : F3g[E
VMR, BE B*HV=65536 BB AR RBNZ R, iz R REE),

X5 fused_recurrent_gated_delta_rule_packed_decode,
fused_recurrent_gated_delta_rule_packed_decode_kernel,
test_packed_decode_supports_large_batch_head_grid
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viim/third_party/flash_linear_attention/ops/fused_recurrent.py

BMEEALE . 88K kernel K3 AR5 grid &, #3%¢ SPLIT_BATCH_HEAD_GRID 4%
# CUDA grid Y/Z 4 65535 L[R,

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

# kernel N: M$E SPLIT_BATCH_HEAD_GRID 4% program_id A& 5 =,
# (& kernel body 4o, RERSMERIIEXANADELE)
i_v = tl.program_id(0)
if SPLIT_BATCH_HEAD_GRID:
# KMMAER: grid A (NV, HV, B), Z £E##% Y batch id,
# #E% Y 4 B * HV #8313 CUDA LFR 65535,
i_hv, i_n = tl.program_id(1), tl.program_id(2)
else:
# EAER: grid B (NV, B * HV), Y £RK%D batch 5 head
i_nh = tl.program_id(1)
i_n,i_hv=1i_nh//HV, i_nh % HV
i_h=ihv//(HV// H)

# launch 3#: grid itE5 kernel B5) (R—X#FEEA L)

NV = triton.cdiv(V, BV)

# 4 B * HV &3t 65535 B, & (batch, head) M Y 3T,

# A (NV, HV, B) =4 grid, ¥ batch #&Z| Z 4, Mifu#LE 250K M,
split_batch_head_grid = B * HV > 65535

grid = (NV, HV, B) if split_batch_head_grid else (NV, B * HV)

fused_recurrent_gated_delta_rule_packed_decode_kernel[grid](
mixed_gkv=mixed_qgkv,
a=a, b=b, A_log=A_log, dt_bias=dt_bias,
scale=scale, initial_state=initial_state, out=out,
ssm_state_indices=ssm_state_indices,
# mIFHAE B kernel RIF T IREMNILE program_id RS R5|
SPLIT_BATCH_HEAD_GRID=split_batch_head_grid,
num_warps=num_warps, num_stages=num_stages,



tests/kernels/test_fused_recurrent_packed_decode.py
FrEEEIMIR, BE B*HV=65536 BB AN EEIF R, bz F @ E)3,

# tests/kernels/test_fused_recurrent_packed_decode.py #r3&mlis,

@pytest.mark.skipif(not torch.cuda.is_available(), reason="Need CUDA device")
def test_packed_decode_supports_large_batch_head_grid():

#B*HV = 1024 * 64 = 65536, 184F#83¢ CUDA grid Y/Z # EFR 65535,

# AT E I packed decode JBEhKMKEIL R 2] #L,

B, H, HV, K, V = 1024, 8, 64, 1, 1

device = torch.device("cuda")

gates = torch.empty((B, HV), device=device)

params = torch.empty((HV,), device=device)

out = torch.empty((B, 1, HV, V), device=device)

fused_recurrent_gated_delta_rule_packed_decode(
mixed_gkv=torch.empty((B, 2 * H * K + HV * V), device=device),
a=gates,
b=gates,
A_log=params,
dt_bias=params,
scale=1.0,
initial_state=torch.empty((1, HV, V, K), device=device),
out=out,
ssm_state_indices=torch.zeros((B,), device=device, dtype=torch.int32),

)

# &TMAT LA ARFLE: BRIEBRIRZ, WL split BELR TS R

assert torch.count_nonzero(out).item() ==
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PR %A AL review i¥i8, claude[bot] EHFZ T’ R: % PR kB fork, BHh review 2
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