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« —A]3E: BEE KDA By gate+cumsum #AEFER chunk index, A REIERE 2.2-2.65 &
ARBREHE 6-11%,

« WEME: % PR ESKEIEL, 5| &E kda_gate_chunk_cumsum WA SZIE R T W8
AT E RV NFER, UK chunk index ERMLE R T ES IR, XIFRITRE (il
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THRES B

AL KDA WiztERE, B ANAEREBEAMEEITHE, PR body F4LBH: 'Optimize KDA kernel
with fusing gate+cumsum and reusing chunk index.', B 7E#EiYE&BIENEBR— NAZB
fo—R&RNHEER (HBM REM 136MB X 68MB) , HBEREHA chunk index B RIE
varlen X 5-6 JRITAH prepare_chunk_indices 18, MmEABEKRE,

LI RE

1. 338 Rt & WA kda_gate_chunk_cumsum: FEpython/sglang/srt/layers/attention/fla/kda.
py F 3 Triton NAXER K kda_gate_chunk_cumsum #n
kda_gate_chunk_cumsum_vector_kernel, & gate #E (AR -exp(A_log) *
softplus(raw_g + dt_bias)) #o chunk-local cumulative sum, JRV>REREIR, RNZEH
autotune BLE (BS_LIST £ FHERELMMAEA)

2. B2k KDA T RFHLUERRLES NAZ: & kda.py 89 chunk_kda_fwd &%k+, i A_log.
dt_bias 5%, WRIFPETERM A_log %HFFAA kda_gate_chunk_cumsum (BE&ERAR) =
chunk_local_cumsum ({E4#&12) , FIMITHE chunk_indices £33 4A T IHRHRLUB R E
SitE,

3. EIEREER: B8 python/sglang/srt/models/kimi_linear.py, #Kit
fused_kda_gate IS AFAH, & prefill XL raw gate GRIESE) %4
chunk_kda_fwd, itEEEANZLIE gate BUE,

4. AR Ff B TTNR: FHE benchmark/bench_linear_attention/bench_fused_gate_
cumsum.py, &% make_inputs. run_ref, run_fused X ¥k, A TFMHAEXLFARIE; ¥
& test/registered/attention/test_kda_kernels.py, #3E TestKDAGateChunkCumsum |
"k, BE varlen. bias ELMGE, BWREMME (max_diff<2e-4) .



5. AR & XHRAE: EH cumsum.py. chunk delta_h.py. chunk_ intra.py X4, %
chunk_indices ¥ ZHE, MEREANAREELIF index A,

R

« benchmark/bench_linear_attention/bench_fused_gate_cumsum.py (3R FE£MER; 3£

3 source; EH benchmark; 5 make_inputs, run_ref, run_fused,
verify_correctness) : ¥R EENR X, ATXLLEE S 0 B2, BIF I3k

B 8EXBIEA run_ref o run_fused.

« python/sglang/srt/layers/attention/fla/kda.py (3R 5EE AWNKZ; 25| source; £
core-logic; %5 softplus_fwd, kda_gate_chunk_cumsum_vector_kernel,
kda_gate_chunk_cumsum, chunk_kda_fwd) : B2 X4, RSN
kda_gate_chunk_cumsum &K chunk_kda_fwd X #FgEE&F0 chunk index A, &M
KDA FE&{Z,

. test/registered/attention/test_kda_kernels.py ({3 BMR; K7 test; KA
test-coverage; 5 TestKDAGateChunkCumsum, _ref _gate_cumsum, _run_case,
test_varlen_with_bias) : ¥ BEIETMIRAXMH, #3E TestKkDAGateChunkCumsum K38
RGN EHNE, BEEZMIFR (varlen. bias F) .

XS kda_gate_chunk_cumsum, chunk_kda_fwd, softplus_fwd,
chunk_local_cumsum, prepare_chunk_indices

KPR R B
benchmark/bench_linear_attention/bench_fused_gate _cumsum.py
R EENNR X, ATXLRES 2 BEZNMERE, BIERMAKE, Be8XEREw

run_ref fa run_fused,

def run_ref(inp):
"""Separate path: torch gate activation -> chunk_local_cumsum."""
raw_g = inp["raw_g"] # [1, T, H, K]
A_log = inp["A_log"] # [H]
dt_bias = inp["dt_bias"] # [H*K]
cu_seglens = inp["cu_seqglens"]
H, K = inp["H"], inp["K"]

# Step 1: gate activation using torch ops
g_float = raw_g.float()
if dt_bias is not None:
g_float = g_float + dt_bias.float().view(1, 1, H, K) # #/n bias
g_activated = -torch.exp(
A_log.float().view(1, 1, H, 1)
) * torch.nn.functional.softplus(g_float) # T+ E¥CE/E B gate

# Step 2: chunk-local cumsum
chunk_indices = prepare_chunk_indices(cu_seglens, CHUNK_SIZE)
g_cumsum = chunk_local_cumsum(

g_activated,



chunk_size=CHUNK_SIZE,
cu_seqglens=cu_seqlens,
chunk_indices=chunk_indices,
) # 4T cumsum
return g_cumsum

def run_fused(inp):
""Fused path: kda_gate_chunk_cumsum (single kernel)."""
raw_g = inp["raw_g"]
A_log = inp["'A_log"]
dt_bias = inp["dt_bias"]

cu_seglens = inp["cu_seqglens"]

chunk_indices = prepare_chunk_indices(cu_seglens, CHUNK_SIZE)
g_cumsum = kda_gate_chunk_cumsum(
raw_g,
A_log=A_log,
chunk_size=CHUNK_SIZE,
dt_bias=dt_bias,
cu_seglens=cu_seqlens,
chunk_indices=chunk_indices,
) # ARARAEAZ, —RMSER gate BIER cumsum
return g_cumsum

python/sglang/srt/layers/attention/fla/kda.py

oo SZILX A, FrERL-E A% kda_gate_chunk_cumsum 32K chunk_kda_fwd M X #HEé&
#1 chunk index EA, " KDA EEIZ,

def chunk_kda_fwd(
g: torch.Tensor,
k: torch.Tensor,
v: torch.Tensor,
g: torch.Tensor,
beta: torch.Tensor,
scale: float,
initial_state: torch.Tensor,
initial_state_indices: torch.Tensor,
cu_seglens: Optional[torch.LongTensor] = None,
A_log: Optional[torch.Tensor] = None, # #385$: gate 3BEH log-scale
dt_bias: Optional[torch.Tensor] = None, # ¥38&454%k: gate B bias
lower_bound: Optional[float] = None,

chunk_size = 64
# WitE chunk_indices, BHRTHIKELHE
chunk_indices = (
prepare_chunk_indices(cu_seqlens, chunk_size) if cu_seglens is not None else None



if A_log is not None:
# BREE&12: gate BUE + cumsum
g = kda_gate_chunk_cumsum(
g,
A_log=A_log,
dt_bias=dt_bias,
lower_bound=lower_bound,
chunk_size=chunk_size,
cu_seqglens=cu_seqlens,
chunk_indices=chunk_indices, # {3 it &8 index
)

else:
# (A2 g EBRAAEROE, XPAT cumsum
g = chunk_local_cumsum(

g,

chunk_size=chunk_size,

cu_seqglens=cu_seqlens,
chunk_indices=chunk_indices, # {3 it &8 index

)
# a4k KDA HHEZBREFAE

IR AL

1. %1tk reviewer kaixih 8 chunk kda_fwd #=KRBRAR T E 4, ZWNEHAIET
A_log BIEMHR X, 1EEXRMN, BREEEEFW,

2. MAEH: kaixih WEFTAZLETMNIR, /FEEN 'Added unit test.', FEMIR XA
BT TestKDAGateChunkCumsum E#H4TIIE,

3. RALEESRR: reviewer rainj-me FRRTITE chunk_indices BB UA, {FEMBEXEAREML
1b, R THFRE (0 kda_gate_chunk_cumsum. chunk_local_cumsum) EERAH
prepare_chunk_indices, Mifam»> FF54,

4. RAGEFIE: kaixih ZIXBRIRBFERN fused_kda_gate Rk, 1fZ BN 'Removed.', ¥
M kimi_linear.py F#ilFRME X FAFREA,

« Bt chunk_kda_fwd FEZHEERIZ (design): 1EERAZEIN, BEKA if-else &8, ERED
N

« AFERENAZARNNETTIR (testing): 1EEZEER 'Added unit test.', FEMIRXHFFHIE T
TestKDAGateChunkCumsum $3#4TI81E

- chunk index ERMALKLENE (performance): (EEAEFXZA BEMAL, BR TR (W

kda_gate_chunk_cumsum. chunk_local_cumsum) E£ZAHA prepare_chunk_indices,

BT o
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1. EFAMENXRE: BENZTRESIABIEIRE, EMNHR 2R max_diff=1.53e-04.
rel_diff=4.13e-06, ER#HZLEN; FHRAEAFER (W0 varlen, T bias) M
REE.

2. MEBEEYVANFE: FTNAZH autotune BLE (BS_LIST) REFEZAEEN, £ AMD &F
BERIBENME,;, NEXEBEEREUXFL TS,

3. FEEAMRK: ZANREK (A0 recompute_w_u_fwd. chunk_gla_fwd_o_gk) %&m7
chunk_indices 2%, FTHRFIA AR REH, MEXXH (40 chunk_delta_h.py) Bi&E
[T

4. BPRFE: FENZIZETRE MR ERE, B review FBEMMRITHBRIBREK.
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1. AP ®E: mEs KDA FUERSHERA 6-11%, AHEKFS| (T_total=4096) #n
AR FUkEEE, EEHFLEMN 8637 tok/ms E 9520 tok/ms, BREHIEIER,

2. RGHM: ARBRABERERYE, B GPU RERSEA; chunk index EAMAR
CPU-GPU f&#fnit EIT 4, EABKAAKE,

3. AR RIBEMSE (BB fused_kda_gate) , EELIFHAML; RITER (BéE
fE. index EA) TAHMMBAERESE, - RRARD: BOBETE  FERENRK ,
BOXE
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« PR #22544 [Score API] Add Multi-Item Scoring with pre-computed delimiter indices:
KPR A T AT ERFIMAAKRERR GPU 138, RAMAEE, 54K PR B9 chunk index EHA
REAR B2 4L,

« PR #23315 Opt-in strip of thinking tokens from radix cache: E#E# & & it ERAL,
BT BFE X AR T ERERNFFLR#ES,



