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PATHRE

- —A3E: NPU KDA %A causal_convld BALEDR G £, #HIEBIREA 16%

- BENME: EBEIR, % PR BT BAESREERMAT—NEREZITRE: A" RIS A
+ EIR " 2R PR + B, FARANSG-AERERBRETFER, EAXE
_get_conv_weights_t By dtype %5181t (B°K dtype B EZHENIER) UK
conv_states_shape % E5H£F KDA EinbIRRE &, BIEEA AT conv state EIRIEH
MEMFRRE dtype ARBEE,

THRES B

PR body BA#A%ER: ILA B causal_convld_linear_verify npu +
speculative_state_scatter_npu HL&|ZE kda spec branch LMaeZE, RACERER
intermediate_conv_window, FIAE%i% / 5#E; 1EE1RIXA causal_convld +
conv_state_rollback B X conv state &4 XMUR(I#E/E, [EBTH CANN ascendc By
causal_convld &#t prefill/decode 2 %I A torch native = triton LI, 5 ascend
gdn backend By conv stage *5%,

SO AR

SIS A 5 NP E:

1. %— NPU conv state R&EME (python/sglang/srt/hardware_backend/npu/memory_po
ol_npu.py B _init_npu_conv_state) : ¥ KDA 5§ Mamba/GDN %—A [layers, pool,
window, channels] F/; Xt is_kda=True #% (window, channels) BFENT, HEEFOK
EY B speculative_num_draft_tokens - 1, {# verify MM EXBEIR 2R draft token B conv
state IfiFB AME, A conv_state_rollback R EIRMOES, RSEZIIE KDA HA
[channels, window] B spec & O ¥ JHFXIE intermediate cache,

2. ARG AMIREE (python/sglang/srt/hardware_backend/npu/attention/ascend_kda
_backend.py B9 __init_) : ¥ conv_states shape ¥ E A [layers, pool, window,
channels], [EBE supports_speculative_conv_state _snapshots M True BXA False,
fEHZ KDA FEImtd init_track_conv_indices ¥ conv_states_shape[-1] iZEX conv & &
KE, X IHBREBESILE

3. FEREHELH get conv_weights_t: CANN 8 causal_convid ERREA [width,
dim] B dtype 58 A—3k; KDA By conv_weights {&3F FP32, Mm# A /conv_states &



BF16, AW ERIAARIE layer.conv_weights ¥ &3 cast B ARAZE dtype, &3
layer. conv_weights t F3%®EESITE,

4. B NAZIAR IR forward_decode 5 forward_extend A
torch.ops.npu.causal_convld £#t causal_convld_update_npu /
causal_convld_fn_npu / causal_convld_linear verify npu; spec verify JEi&K#i
conv_state_rollback BRALEIR KRIEZH token; FEBHMEE
update_mamba_state_after mtp_verify # host bound &R FE FR commit "
fix host bound") &

5. BIF5&N: RIMENIMH; PR body 1t GPQA EHEXLES TTFT/TPOT
benchmark #3#&, CI 2%k /rerun-failed-ci Ja# sglang-npu-bot & A,

PEREZLIE (8k in / 1k out / EP=64 / DSPARK=7) :

AR Before After =

TTFT (ms) 7364.2 6147.8 -16.5%

TPOT (ms) 15.05 12.68 -15.7%
R

« python/sglang/srt/hardware_backend/npu/attention/ascend_kda_backend.py (#3k 5%
BEAHE; £3 source; 2R core-logic; &5 _get_conv_weights_t,
_causal_convld_extend, forward_decode, forward_extend) : B & E3XF, 5EAK
KDA conv state /@ E. spec BREMFIXE. REREEHFS decode/prefill RAZE#
N iE,

« python/sglang/srt/hardware_backend/npu/memory_pool_npu.py (3R REM; 257
source; ER core-logic; 5 _init_npu_conv_state) : NPU conv state W B %—0
KB, _init_npu_conv_state # is_kda AT HY & spec O, & rollback A%
RES R LS NBYAIIR,

KBS _get_conv_weights_t, _causal_convld_extend, forward_decode,
forward_extend, _init_npu_conv_state

RPERAD B

python/sglang/srt/hardware_backend/npu/attention/ascend_kda_backend.p
Yy

Bl JE3s X, 5ERK KDA conv state i /G3E. spec IREBHLEIXF. MREEEZHES
decode/prefill AR 2 IEZLELE,

# ascend_kda_backend.py —— Ascend KDA G X & (XA head ARAE)

# JHE: NPU 8 causal_convild £ CANN EF, conv state 2 GDN XK

# [layers, pool, window, channels] #aF (53% KDA /E3%8 [channels, window]
H#EARE) , XEHEMPRERESL _init_track_conv_indices, itEHEHA

# conv_states_shape[-1] 3B conv B OKE, [EFX i IH AR EETHLE,

def __init_ (self, model_runner):



super().__init__(model_runner)
# NPU thSZFr2BC A [layers, pool, window, channels], 1t&t3 & shape
# ERZEMREIZ [layers, pool, channels, window] BJiE X BT KE
conv_pool_shape = model_runner.reqg_to_token_pool.mamba_pool.mamba_cache.conv[0].
shape
self.conv_states_shape = torch.Size(
(

*conv_pool_shape[:-2],

conv_pool_shapel[-1],

conv_pool_shapel-2],

)
self.kernel_dispatcher.extend_kernel = _AscendKDAExtendKernel()

# MEHEEF: CANN causal_convlid EXRARERN [width, dim] BES53%#AR dtype,
# KDA 8 conv_weights f&$F FP32, Mm% /conv_states & BF16, FTUAREXR

# AANE dtype ZEHELER, TE: BEERELZUURE dtype A,

# BETRALE, ZIXANE dtype BiE,

def get_conv_weights_t(self, layer: RadixLinearAttention, dtype: torch.dtype) -> torch.Tensor:

w = getattr(layer, "_conv_weights_t", None)

if wis None:
w = layer.conv_weights.transpose(0, 1).contiguous().to(dtype)
layer._conv_weights_t = w

return w

# decode X AATRE: A CANN EFEM causal_convld_update_npu,
# conv_states JRITILE, &k intermediate_conv_window R + scatter,
gkv = torch.ops.npu.causal_conv1d(

mixed_gkv.contiguous(),

self._get_conv_weights_t(layer, mixed_gkv.dtype),

# HAS IR CANN B XAEN conv_states. bias. conv_state_indices %

)
python/sglang/srt/hardware_backend/npu/memory_pool _npu.py

NPU conv state St B4 —BIXBEXMF, _init_npu_conv_state 3% is_kda #THFHY &
spec HH, & rollback 7 EEEHRAE N REIIR,

# memory_pool_npu.py —— NPU conv state WA R%— (B3 H head iRAE)
# B¥r: KDA 5 Mamba/GDN %—A [layers, pool, window, channels] i Ei,
# - KDA £ A8 conv_state_shape A (window, channels)

# - Mamba/GDN £ NB9A (channels, window)

# & OBMNT R speculative_num_draft_tokens - 1, & verify BB BIBFTA

# draft token By conv state JiFE A, BEA conv_state_rollback Rt
# EDRARIES token, BHAIEH intermediate_conv_window R + #atH £,

def _init_npu_conv_state(conv_state_in, conv_state_shape, speculative_num_draft_tokens=None,
is_kda=False):



extra_conv_len = 0
if speculative_num_draft_tokens is not None:
extra_conv_len = speculative_num_draft_tokens - 1

conv_state = [
torch.zeros(
size=(
conv_state_in.shape(0],
conv_state_in.shape[1],
(conv_shape[0] if is_kda else conv_shape[1]) + extra_conv_len,
conv_shape[1] if is_kda else conv_shape[0],

),
dtype=conv_state_in.dtype,
device=conv_state_in.device,

)

for conv_shape in conv_state_shape

]

return conv_state

Fib A
Review T LMEE B BN E, REIER reviewer RE, BWBELEEMBMTFES APL J1&:

« £ forward_decode (line 190) 5 forward_extend (line 294) 4&, & %E4riE "add
note about activation.", FEXBIEE "done", *F T causal_convlid F silu BIEIE X
AR ERE (JAE documentation )

« £ memory_pool_npu.py 8§ _init_npu_conv_state (line 46) , 1EHEZHRIT "maybe need
reshape here.", FEJE B HEFE "both gdn and kda arrive as (window, channel) for
causal convld", #A GDN & KDA By conv state Xt causal_convid #=Z (window,
channel) %, S—WEELFHI reshape (A& question &, EZARMER—EHME
By <RI S

Fi A2 B resolved, R&ZIREEER; &AHE sglang-npu-bot EEE A,

« decode/extend X *M % activation WBAERE (documentation): &2 3= £ "done', B
TEARED AN STRCE AR R OERE

« memory_pool # KDA fi B2 EEE reshape (question): ILE reshape; KDA 5 GDN %
— A [layers, pool, window, channels] fa &, EARM R % — IEMMER X EHIA,

R 5 B

« QR XS &

1. fmRF8UR (&) : ascend_kda_backend.py By conv_states shape BXAXIEx/E M4
, REHELE KDA JE3% init_track conv_indices # conv_states_shapel-1] ZEBRE O KE
D AT BB T ER S SR L, R supports_speculative_conv_state_sna
pshots #i%s, |BBRER / BRETEEFRMEXE, HHAMBEG / BAMRBUZIREBEASISZEm (
LANZER NPU A, RRAER)



2. dtype ZHEF5E () : get conv weights t B RIAA dtype BHEEENREZ
layer. conv_weights t, ZRESQXUUARE dtype @A (W FP32 vs BF16) , £EFERIRE
TR dtype BIARE: LRI KDA BEI2HIAN BF16, REP(E, BN dtype ¥ 5,

3.8 EE (F|) @ AANRE XL EN, spec EIRIEMMKTIL LE GPQA &
HaRIOIE; & rollback & OitEEIR, TRE” £RRBEE DL,

4. host bound & %" (F) : "fix host bound" &5 &
update_mamba_state_after_mtp_verify BRI 1EX, FH&E MTP verify J& conv state
EFRFRETEHMERETIAES,

5. MREREIKFECE (ff) : benchmark {X7E 8k in / 1k out. EP=64. DSPARK=7 %
, HMAKES EP AEMNKEFRA—ERFEE, - ¥Wm: FHEEEFE NPU £HY
KDA (Kimi Delta Attention) HERIEIE

« AP spec decode %3 TTFT BBAK 16.5%. TPOT &A% 15.7%, decode/prefill tA Uk
%#%; GPQA EHX 93.5 — 93.9, THEEIR,

« R%M: X+ intermediate_conv_window BHEEE, BEEHETES; & NPU conv
state A% —H GDN Rit&, A Mamba/GDN/KDA 543+ F kernel fnEF £ A,

- FIBAM: MFR—FEEZHA verify + scatter REZEEZR, B#IFRATHE,; ERFBRFSEE KDA
e RRIZ ([channels, window]) BRI, B /s LekapiEYa,

« RFSFRE: BOBAERE , ONIRER  MRBFER , IRE dtype EF 5, TR

review FIA

KERIKZE

+ PR #33576 [AMD] Add Work-Centric (Lean) Attention: a persistent-CTA decode
kernel for long-context serving: Bl AR EIREE attention MEREMAL, AKRILEEH (
AMD/NPU) BRFsER LA kernel BRBALIMREHTL, TEARERSE,

« PR #35434 [CPU] Fix wrongly causal-masked bidirectional attention: [
attention/causal #miE XME 8, IREE causal convlid BE 05 #LIE X AR R IF A B &5
M, 57 PR By conv_state_rollback IE&MEXFEAE %,

« PR #36934 [Fix] Drop the duplicated DSpark draft sample_block call: A
speculative decoding BBZ2HMEE / thit, 5 KDA spec branch 8 conv_state_rollback
FJ& spec fRRLAL L,



