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HATHREZE
« —A]iE: A KDA %in EAGLE #MARES target verify X
- EME: % PR (ES/KEIEL, LHRE detect_conv_window_axis BZIHAI T B —URS E

FHZM Conv Layout BIREL, &FHETIEAR KDA HNARMD YA, 22X 3 X
PR #30113 #n #28197 THMZE T,

ThRES EAL

GDN (a sister linear attention backend) already supports full EAGLE speculative
decoding. This PR achieves feature parity for KDA with specific adaptations, including
is_kda=True gating in fused sigmoid recurrent kernel, convolution state transpose, and
full convolution weights applied to combined mixed_gkv.

SRR

1. KDA W#% target_verify A0 : & Triton W#% fused_sigmoid_gating_delta_rule_update
WD target_verify X3, 3 disable_state_update=True fo
intermediate_states_buffer 5%k, {#H XBIMEIFIEIEZ A draft token i FRfEEK SSM
RS,

2. KDAAttnBackend &EL: #3¥ target verify AEZE4 verify_kernel.target_verify; &
& forward_extend, % forward_mode.is_target_verify() BtBkiY gate 3%5EF (RAZRTRL
) |, AIEERIRSEE ((conv_width, gkv_dim) = (gkv_dim, conv_width)) 3{&# g
REZE

3. AR LN #3E  detect_conv_window_axis RE B SENERE O ifiF (A
GDN B#E) , X¥F KDA 89 (K-1, dim) )5, i@
conv_window_dedup_enabled(..., is_kda=True) £ KDA RIFX&EMRF, #HRHEH.

4. ¥ forward % : 7 KimilLinearForCausalLM.forward &, ¥ forward_mode A
is_target_verify Bt R#H4T gate HOE, 5 decode R —3K,

5. MERE = : #3Y test_kda_target_verify.py BIF kernel Mt (fp32 HEHITES, bfl16 =
# <le-3) ; test_ngram_mamba_verify_update.py M
commit_mamba_states_after_verify IE#ME; test _kda_spec_integration.py ¥mZE|3zIS1E
EEWHIE,. prefix caching fo batch #EE L EY3,

R



- python/sglang/srt/mem_cache/memory_pool.py ({3t REM; B source; LR
core-logic; &5 _detect_conv_window_axis) : ¥73¥*#E 3K
_detect_conv_window_axis WX BEINBERE Of#)F, X#F KDA 8 (K-1, dim) A5
GDN # (dim, K-1) R t7, #afk deduplicated sliding-window view IER#IZE,

- python/sglang/srt/layers/attention/linear/kda_backend.py (#3k STEHEu; K7
source; XM core-logic; &5 target_verify, forward_extend) : W Ein T B g
target_verify AI&IFBERIERIE4 verify_kernel; 158K forward_extend in
is_target_verify 0%, EEFRSEEFE SSM RSEE, & speculative
decoding HyxBHATEIZ,

- python/sglang/srt/models/kimi_linear.py ({ik R n#k; 29| source; LR
data-contract; &5 forward) : BEAZGRIA R EIAE . & forward A EH M not
forward_batch.forward_mode.is_target_verify() &4, {£ TARGET VERIFY #=R Bkit
gate 35E (5 decode —3k) , BHEE gate,

. test/registered/unit/spec/test_ngram_mamba_verify_update.py (R IRSIEIEMR; £
B test; R test-coverage; fF5 TestNgramlLastCorrectSteplndices,
_compute_last_correct_step_indices, test_linear_chain_all_accepted,
test_linear_chain_partial_accept) : #igHETNR, B2
commit_mamba_states_after_verify & _compute_last_correct_step_indices BYIEAAMELL
& mamba state update 8938 A KAz,

« test/manual/test_kda_target_verify.py (#3k KDA RN IR; K7 test; LA
test-coverage; 5 test_kda_target verify_equivalence, test_kda_target_verify bf16)
D B kernel BEMMEMIR, RIS target_verify 53F 5 decode I8 A B3 —3kiE

(fp32 FEFILED, bf16 RE <le-3) , HREFEIRSEFFRMEK,

. test/manual/test_kda_spec_integration.py (13t KDA £5MiR; 25| test; LA
test-coverage; {45 test_normal_inference_no_regression,
test_prefix_caching_still_works, test_batch_inference, send) : ¥3&is 3|35 F MR,
{5 SR KDA R B ahARES 8, IIELEYI. prefix caching fo batch #HE, ik
speculative REZE S E R RMEARTHEE,

sk a

XS _detect_conv_window_axis, KDAAttnBackend.target_verify,
KDAAttnBackend.forward_extend, KimiLinearForCausalLM.forward

KR BR

python/sglang/srt/mem_cache/memory_pool.py

3 L BEREL _detect_conv_window_axis LB SIEMERE O #)IRF, *3F KDA 8 (K-1,
dim) # B 5 GDN 8y (dim, K-1) A |§ 7, #afk deduplicated sliding-window view IEFfafs3E,

def _detect_conv_window_axis(

self, conv_state_shape: List[Tuple[int, int]], win_len: int
) -> int:

BN RE O3 E,

GDN By conv_state #RA (dim, K-1), BHKER K-1;



KDA B9RA (K-1, dim), BEHEER K-1,
hFetE GDN HWEMAR, EFATE B —ENER BN 3| 895,
axis = None
for conv_shape in conv_state_shape:
# KEREHEZT LERARA/N
if conv_shapel-1] == win_len:
shape_axis = len(conv_shape) - 1 # GDN )5
elif conv_shape[0] == win_len:
shape_axis = 0 # KDA fi
else:
raise ValueError(
f'conv_state shape {conv_shape} & B KE A win_len={win_len} B9%h"
)
if axis is None:
axis = shape_axis
elif axis = shape_axis:
raise ValueError(
' & BA&RE O AR —3K {conv_state_shape}, TIEHE buffer"
)

return axis

# £ _allocate_deduplicated_conv_window ®{# B Z 5t 2 MIER KA as_strided view

python/sglang/srt/layers/attention/linear/kda_backend.py

oSG B 33 target_verify A RFFHFIIERFEL verify_kernel; &K
forward_extend A0 is_target_verify %, CIEEFRSE EfodE] SSM REEE, &
speculative decoding By % #HITEEIZ,

class KDAAttnBackend(...):

def target_verify(
self,
A_log, dt_bias, g, k, v, a, b,
*, ssm_states, cache_indices, query_start_loc, **kwargs,
) -> torch.Tensor:
" ISIEZ A draft token B9 SSM ORAS, FMEBRRIBRS, "
return self.verify_kernel.target_verify(
A_log, dt_bias, g, k, v, a, b,
initial_state_source=ssm_states,
initial_state_indices=cache_indices,
cu_seglens=query_start_loc,
use_gk_l2norm_in_kernel=True,
softplus_beta=1.0,
softplus_threshold=20.0,
is_kda=True,
disable_state_update=True,
intermediate_states_buffer=..., # #MER{E N buffer
intermediate_state_indices=...



cache_steps=...,
retrieve_parent_token=None,

)

def forward_extend(self, ...):

# ... HfhFiE

if forward_batch.forward_mode.is_target_verify():
# Bkt gate JBUE, target_verify WAZNIREIE
# KDA By conv_state FZRA (K-1, dim), EEREE N (dim, K-1) MUILE
# causal_convld_update BIER B AT
conv_state = conv_state.transpose(-2, -1).contiguous()
output = self.verify_kernel.target_verify(

intermediate_states_buffer=intermediate_ssm_buffer,
cache_steps=spec_info.draft_token_num,

)

else:
# IE® extend B1Z
# ...

A

« extra_buffer XIFEE: YAMY1234 35 MRS FER T extra_buffer, BY RN X2
ISR E LMK, ZINEKA no_buffer, 1E# BAEIE XASFNREE

« mamba FRIEFFEE: YAMY 1234 38 KDAAttnBackend.init_forward_metadata E51+E

7 mamba_track_mask_indices %, 1B KDA EigsfRE%E, B5|IAEERZP (.nonzero())
, BB, (EEREHMRT ZES,

« BRE 0N YAMY 1234 151 R dedup R ECEBRE GDN 8 (dim, K-1) A&, KDA &
A (K-1, dim) 3B MZEEIR, 1EE5] N\ _detect_conv_window_axis B &N E,
BN is_kda £#ME KDA ERABEMR (K55 dedup) .

- 5 PR #28197 %&—: yuan-luo BEXR5F4T PR #28197 %—, 1F# rebase ERERT HE
. BT Thik,

. extra_buffer X¥SEES XS IE (correctness): XA EASIE, MIAEE KA no_buffer,
- KDAAttnBackend # mamba ERERRADLFFEHE T E3 1 (performance): EBKRES KK
, BTRERE,
- BRE 0 HENS KDA R FEEM (design): BSZH, _detect_conv_window_axis,
KDA %% /5, GDN /A dedup,
- 5E & PR #28197 94— (other): EHL—A—MRAE,

Ao 5 %
« Qe
1. BT E: Bk T KDAAttnBackend.forward_extend #n

KimiLinearForCausalLM.forward, &R MIEHMNARMLEZAIEEIHIE, (BN e2e
MR IS TS =),



2. HEEEB N : K PR k5 BAHH PR #30113 BEHFDES, rebase HEHERE
£ 8 target_verify EXfnnp&KZ5E, (B REAIFE R,

3. HEEXFS: BT extend BBERFARBER .nonzero() B, URIAETHINMNG N F4H
; target_verify B8R4t 438 draft token, FHARFA kernel &K,

4. MRBEFRE: kernel ZMIRTE 4L, 1BERD> CUDA graph #8 radix cache & 8F5)
MR (CI PREZ) , THER rollback #% bug, - ¥M: MAF:
KimiLinearForCausalLM ZLZE o] LA /2 FR #EMIA#RS (40 --speculative-algorithm NGRAM)
, EAEEERE, WAL FEA 700 7R QWK 570+ JRED 130) , KHEFE
KDA G Et, mseEAFR, *HEPRA: I KDA £HE conv fRFHRMEBE, §
FEAPE5 GDN ER, - iR BOBARETE | heEESENF , CUDA graph
MIRAKRE =

K ERRKZ

« PR #28197 [KDA] Add target_verify support for speculative decoding: #4TE £ PR,
J5iB rebase %—, &3 7 target verify BEE F X fnn kB,

« PR #30113 [KDA] Target verify kernel and integration: % PR &3 /5 E&&I,H
target_verify Thék, A PRrebase EHMRT EE B target_verify & X i E B4,



