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PATHE

- —A)iE: BE Helion KDA 48 prefill JAIRRMIE 5 ARAD 4 FE A 56

- WESME: EEKIEL, K PR IBRT JIT kernel trace 451t (size-one £EEFEITE) FXK
ZETRNESER, UKER BB Triton fallback) FEEERRZIHER,; FE
wrapper NAOMERANTT (BB padding) BHBUEREIfEE, ERXE kda_prefill.py 8
T=1 fallback 5 kda_decode.py BIHINARIS KL,

THRES B

PR body BA#aTEH Helion KDA /E3mBI=ANa@: 48 prefill Bf Q/K/V R4& active tokens
gate/beta 173 CUDA-graph bucket padding, M padded gel S token 3% 3%3AESK
reshapes; ZBEA prefill 5K T=1, PyTorch SE4A KB Helion trace F4%1t size-one 4
B, BmE4EAR; decode F key/value £E IE 2 BOREMEA padded lanes M mask, X
BWLSBHKAE prompt R FTERBIRERAR, TEXF Triton chunk_kda ZAFBAFIELIEE
BRE,

SLIVHFAR
4 NS BIRR

1 prefil N ORI S5 #H3T (python/sglang/kernels/ops/attention/helion/kda_prefill.py)
. T chunk_kda 9AFAOA, %EXK g. beta B token £EFR/INT g.shape[l], RE
%—#BE N [, :num_tokens], RiIE5 Triton chunk_kda B9 A—3k, SEFRM padded
tensor #S token HFEAIEIX reshape,

2. T=1 BEXEHE Triton (RAXH) : H num_tokens == 1 R E#ZFERE
triton_chunk_kda(...), # % PyTorch tracing #2372 size-one £EESEKMAXE
NZEGFSRE, BIEE/NE token prefill FFRE4LE Helion A ; T>1 BRARFLE,

3. decode 3 2 BAEBERI (python/sglang/kernels/ops/attention/helion/kda_decode.p
y) : ¥ _is_power_of two FBh&K$k, FHF validate_packed_decode_inputs # Xt
initial_state 89 key. value head #EM 2 BIFEKRE, RTHEEEM ValueError; Kimi
linear/K3 8 head dim ¥4 128, RZ ¥,

4. EFIMRANR (test/registered/kernels/ops/attention/test_kda_helion.py) : ¥

test_single_token_prefill_does_not_poison_later_shapes 5
test_prefill_ignores_padded_gate_rows ANSEAMANIR (fixed/varlen FfHE) , 25|



ISIE T=1 AT FE4 shape. gate/beta B padding KAE/T# ZEE; PR body A HEE
19 FKE. 3 M head #k. 2 #f/FE. 2 MHEEE 216 4 Helion/Triton Xtk sweep, &
ERiE,

TR E X IREBBEK.
R

« python/sglang/kernels/ops/attention/helion/kda_prefill.py (it KDA WA%; K5
source; £A core-logic; fF5 chunk_kda) : BAWMEE XM #E chunk_kda AF A O #
81 gate/beta B9 padded 4T, 4% T=1 EXKEEH 3P| Triton, AR prefill B9 token ki
85 size-one trace ${b e,

- python/sglang/kernels/ops/attention/helion/kda_decode.py (13 KDA R#%; 25|
source; M core-logic; &5 _is_power_of_two, validate_packed_decode_inputs) :
A decode BIARIHIE is _power of two, IEHIE 2 B9E key/value head £E, R
padded lanes J& mask BFHEREREE R,

. test/registered/kernels/ops/attention/test_kda_helion.py (#3k RAZOMIR; K7 test; %
i test-coverage; 5 test_single_token_prefill_does_not_poison_later_shapes,
test_prefill_ignores_padded_gate_rows, run) : ¥R NSHAEVINR, BE T=1
trace 75 padding gate TRABANKREIEE R, BARKNIEHENEERE,

XS chunk_kda, validate_packed_decode_inputs, _is_power_of two,
test_single_token_prefill_does_not _poison_later_shapes,
test_prefill_ignores_padded_gate_rows

KR Fr B]

python/sglang/kernels/ops/attention/helion/kda_prefill.py

BB E X £ chunk_kda AFFANB I gate/beta B padded 4T, 3% T=1 BEREKE & 3|
Triton, f#R4E prefill B token ¥ T 5 size-one trace #Ffbia&,

# helion/kda_prefill.py —— Helion KDA prefill AFF ABO15 £

# 18 & 1: 58 prefill B gate/beta TREM padding F| CUDA-graph bucket A/,
# M padded tensor #S token k&= 4 3% reshape, EILEANDO# q HESZ

# token ¥# 3 gate/beta, 5 Triton chunk_kda B AREF—3K,

def chunk_kda(
d, k, v, g, beta, scale=1.0,
initial_state=None, initial_state_indices=None,
use_gk_l2norm_in_kernel=False,
cu_seglens=None, A_log=None, dt_bias=None,
lower_bound=None, output_intermediate_states=False,

# AFFANDO A R MBRIERAH
if initial_state is None or initial_state_indices is None:
raise ValueError("KDA prefill requires an indexed initial-state pool")

num_tokens = q.shape[1]



# gate/beta HME ELIL q token, B#EHEE padding 4T

if g.shape[1] < num_tokens or beta.shape[1] < num_tokens:
raise ValueError("g and beta must cover every g token")

g = g[:, :num_tokens]

beta = beta[:, :num_tokens]

#MBES 2. T=1 WEA prefill &1k PyTorch tracing % B3 & size-one £,
# £ Helion AZTRES EKMARZFEEFLRE, FRELARRMLER,
# EiE T=1 EZERBE R Triton 523, T>1 147& Helion, MHEERZ R,
if num_tokens ==
return triton_chunk_kda(
a=qg, k=k, v=v, g=g, beta=beta, scale=scale,
initial_state=initial_state,
initial_state_indices=initial_state_indices,
use_gk_l2norm_in_kernel=use_gk_|I2Znorm_in_kernel,
cu_seglens=cu_seqglens, A_log=A_log, dt_bias=dt_bias,
lower_bound=lower_bound,
output_intermediate_states=output_intermediate_states,

q = g.contiguous()
k = k.contiguous()
# J547E Helion chunk &R, RIE T>1 WEBERITARR

python/sglang/kernels/ops/attention/helion/kda_decode.py

A decode MINRISH I is_power of two, IEA4IE 2 B key/value head 4, #HE
padded lanes & mask BEEEEREE R,

# helion/kda_decode.py —— decode B AL £

# B2 5 3: decode £ padded B hl.arange lanes A% mask,
# % key/value head £ERE 2 BIRE lane BRET T BEAR R SR EE 1L,
# A EANDEREAXREE, BABRER,

def _is_power_of two(value: int) -> bool:
#AE 2 ORHE: KT 0 B-#HFEXRFTHFRA—MH 1

return value > 0 and value & (value - 1) ==

def validate_packed_decode_inputs(mixed_gkv, a, ..., initial_state):
# EARESMHERR ...
HV, V, K = initial_state.shape[-3:]
if not _is_power_of _two(K) or not _is_power_of two(V):
raise ValueError(
"Helion KDA decode requires power-of-two key and value head "
f'dimensions (got K={K}, V={V})."
)
if a.shape[1] = HV * K:
raise ValueError(
"> a” must have shape [B, HV*K] with HV={HV}, K={K} "



)
# .. EREARE

AR

7R PR ZRA T WH review comment, 1BEFALLIF#E zcnrex 5 yhyang201 3 APPROVED,
M commit JE#HE, decode FHLZHT [Fix Helion shape handling — Simplify decode
shape handling = Keep decode config unchanged — Minimize decode diff] FaibUksX,
RARKE 2 WRERREE, WHATFFRER decode RahFz/IMb, AIMEE ZRAA
/rerun-failed-ci, PR Test (Extra) & .M, FMRAZFLEN,

. decode KFNSEEULSK (design): RARIRE 2 WERE (+9 41T) , decode RAZBEEK
&1, WAL maintainer ¥ APPROVED,

« Cl #aE M (other): TR & 5@,

R 5 B

« RF&: 1) Helion prefill AFFABIERX gate/beta BER R AEWRE, ARAHEXREIE
ITRAEZRFPIAE; 2) T=1 £ Triton. T>1 &£ Helion, BRI TRES| AEESITHAR—
R, IRFFENIRE sweep 1R[E; 3) decode BEMEIEHIE 2 B9 key/value head 4£JE,
EREHIM head dim I 2 HEMNB EXER, FEIL mask ¥, 4) kah&EPT
Helion T/@/53%, A#"MBIA CUDA B&1Z,

- B HUSEERTEA Helion KDA EiRiZR (0 Kimi AFIRBE Helion BHLE)
58 prefill 5EA token BIIEFME B EIRF, decode XIETRLAEE MBS BREE 1R T N EMIIR
;5 Triton EMNBRANFTERIKT wrapper £ A, MREEBESZKE. £
head #k. ZAE, HFARIEOEE, XNERAERA P LM,

« RFEFRIT: Helion E3RERMBE , T=1 & Triton fallback, decode BMIEHIE 2 HEE
, Cl ZR&EMH,

KRR EE

« PR #35689 Skip empty linear-attention state buffers in PD transfer: [EJ&
linear-attention/KDA RS M XA E bugfix, EREMIRZE shape HiEH R4 EREE R
*haE,

« PR #35412 [Fix] Land the decode mamba checkpoint depth on the tree page under
DCP: B A KDA/linear-attention fREIRSH FMEE, B RIRZA shape 5 batch LR 4E
By IR,



