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PATHRE

« —AE: A LFM2 5 LFM2-MoE #7# DSpark $ZHUARR % 3%

- EEME: EEER. RARITRERESEME: O @RIERENE, REFBE_F
KV EANEL, fREEARNZZAN ' AR ', #A IS_NEOX=True 5IBEZRAL—
BAEAEYAFAE; @ radix KB (extra_buffer) B eligibility M EE hybrid Z2H8
prefix-cache R EiEX, TEREHRERREMRA TR, ZEIXEIRAME dspark.py 89
_build_fused_kv_write_bundle ®&R¥3Z#E 5 Ifm2.py B8 shortconv_target_verify, Hi1&H

B 1EEAEN test/registered/spec/dspark/ [ TE2MR B AKTEH, & BRI E, FrAIA

LFM2 + DSpark B speculative tape ZEBLE 2 ¥FR T R EERLZ,

TN EES BAL

PR body #BRX & #30261 (DSpark &1 main) ZJ5RIThEEdNE: LFM2 A2
ShortConv + attention 8 hybrid ##, dense (LFM2) 5 MoE (LFM2-MoE) #EE
DSpark #AAERNE, LFM2 EFfEEMM DSpark checkpoint S #. 1/ interleaved RoPE
B9 Qwen3 Mg GQA R, i fused KV 5NN MAIR X#F neox ek, FRXELXERREE
REIZRE eager KV BANWERRIZ, 1EEIRA interleaved RoPE MERF B3
Serving them neox collapses accept length to ~1.9 vs ~5.1 interleaved', B FrMzEERD>
TARGET_VERIFY B ShortConv JRASHIIEK / ERAEEA, LK DFlash FrEH aux hidden
HRHFo

SCEL AR

1. A&Z1L: interleaved RoPE B AX ¥, python/sglang/kernels/ops/speculative/dspark/
fused_kv_write.py B fused_kv_norm_rope_write_kernel #3¥ IS _NEOX: tl.constexpr
WIFAA X, neox BBt (i, i + D/2) 5 interleaved Bt (2i, 2i + 1) K& RMSNorm #X
ETHh. REARNSEEME; cos/sin EHEMBFEMNE—K, TEFIMNEIE, 18RI
fused_kv_norm_rope_write 13 is_neox_style=True BRIASEK, 1RIFELAE neox EFRITA
A, X, python/sglang/srt/models/dspark.py B9 build_fused_kv_write_bundle
8 ' I neox BN bail' B918E, KAZREBI is_neox_style —E%,
write_target_hidden_kv {88 B NASE L NIZ, XH#E interleaved EfathgbfE ' —R&MER
¥+ —RBMEERNEESE KV b ' R ERZ,

2. LFM2 BArfll TARGET_VERIFY: ShortConv 3&iE5 EIR,
python/sglang/srt/models/Ifm2.py #3¢ register_shortconv_verify _buffers (& E



256 # intermediate_state_indices B FELZEF, non-persistent) 5§
shortconv_target_verify (38 [bs * block, hidden] 8 Bx reshape A [bs, hidden, block]
JSA Triton causal_convld_update, HiIBE—FEHBHREOBA
MambaPool.SpeculativeState.intermediate_conv_window, XIZEF/5iREZHREIR) .
Lfm2ShortConv.forward 3g4n is_target_verify() A%, HEREMEF,
python/sglang/srt/models/Ifm2_moe.py BIEER Ifm2.py S HHOXFHNEREK,
Lfm2MoeShortConv &R —4% %, arch & LFM2-MoE USRI,

3. DFlash aux hidden #3X#F. AIMER X4 DecoderLayer 30
_is_layer_to_capture $rig5 captured_last_layer _outputs 5%k; Lfm2Model /
Lfm2MoeModel #3F layers to capture 33%&, forward fEIRIZARICIEE fr 3B ik
aux_hidden_states, & REZFIRRKBEREMENINE; HEFBEANSRRE
(hidden_states, aux_hidden_states) 7oA, HENREMHEKE GRAA A isinstance IKE)
Lfm2ForCausalLM / Lfm2MoeForCausalLM &5 capture_aux_hidden_states BM5
set_dflash_layers to capture (EH/E PP rank H¥RE; BE +1 Ris, EAREEE L
BEMAENTE L-1 B#d) , HIB aux_hidden_states ¥ %% logits_processor,

4, BRRZEMDEM ., FTXMH python/sglang/srt/models/Ifm2_dspark.py & X
Lfm2DSparkDraftModel(DSparkDraftModel) #3#3¥ EntryClass ¥, %A] LFM2 Efg
R4 attention B Qwen3 RA& GQA, SEFEEBIF; iz arch ARKRERMAMA
ShortConv % LFM2 £¥RBEMEY B &

5. MR, ESIBEE, AN PR RFEMRXH; 1EEFE body FHRE T/
test/registered/spec/dspark/ 12MR, mRAREE, CI BEH rerun BEA DSpark MRk

(test_dspark_stacked_ctx_kv_parity.py. test_dspark_kernel_parity.py.
test_basic_sanity_dspark.py) IIENZS IR, MEESHEELE 1xH100 FLIIE, &
IR L EE overrides.py extra_buffer 3|%&%5 dspark_worker v2.py 251, &
review / rebase F#(F.

R

» python/sglang/srt/models/Ifm2.py (#E3k RAISZH; 5| source; FEA data-contract;
45 register_shortconv_verify_buffers, shortconv_target_verify,
set_dflash_layers_to_capture, capture_aux_hidden_states) : BArUAZ ki
TARGET_VERIFY # ShortConv 3&3F / EI}R. DFlash aux hidden 3k, KBS 5 &
Bo

« python/sglang/srt/models/Ifm2_moe.py (3R #RISZH,; 25| source; KR
data-contract; 5 set_dflash_layers_to_capture, get_input_embeddings,
capture_aux_hidden_states) : MoE B#rZZ|[E—% TARGET_VERIFY 53 R#F, @
SR Ifm2.py S H BT HE REARFFHREZIN—K

« python/sglang/kernels/ops/speculative/dspark/fused_kv_write.py (#£3k NAZE; L5
infra; 2£#® infrastructure; 5 _fused_kv_norm_rope_write_kernel,
fused_kv_norm_rope_write) : Triton WAZFIE IS_NEOX %iFHiH %, interleaved ¥Efa
BLUER A B REERIZ; neox BRIZEXK bit BHFEE,

- python/sglang/srt/models/dspark.py (#3k EfRMER; K7 source; A core-logic; fF
5 _build_fused_kv_write_bundle, write_target_hidden_kv) : #&FF neox bail & bundle



BRI, KAZRERE ML, 1L is_neox_style FEARIZ, ERIZLKFNE ERIELH
B4,

« python/sglang/srt/models/Ifm2_dspark.py (183 EfEHER . 25| source; LR
entrypoint; &5 Lfm2DSparkDraftModel) : ¥t Lfm2DSparkDraftModel &3 2244,
A LFM2 Eff e U8B Y & <.

X5 shortconv_target_verify, register_shortconv_verify_buffers,
set_dflash_layers_to_capture, capture_aux_hidden_states, fused_kv_norm_rope_write,
_build_fused_kv_write_bundle, write_target_hidden_kv, Lfm2DSparkDraftModel

RPERRD B

python/sglang/srt/models/Ifm2.py

BARMAZ A Bk3E . TARGET _VERIFY # ShortConv B4 / EDR. DFlash aux hidden ##3%,
KBS E ST &RE.

# python/sglang/srt/models/Ifm2.py
def shortconv_target_verify(
conv: nn.Module,
Bx: torch.Tensor,
meta: 'ShortConvMetadata’,
draft_token_num: int,
arch: str,
) -> torch.Tensor:
# 7£ TARGET_VERIFY 3k_EH4T depthwise short conv, HiBE—FERE D
# S N speculative tape, #EIIE/EREIREZ A R ERRS
# BHERMIER speculative Bt ; BV BEERSE, BRFRZRS
assert isinstance(meta.layer_cache, MambaPool.SpeculativeState), (
f'{arch} TARGET_VERIFY needs the speculative conv tape; the mamba pool '
‘'was built without speculative_num_draft_tokens.'
)
bs = meta.cache_indices.shape|[0]
# [bs * block, hidden] -> [bs, block, hidden] -> [bs, hidden, block],
# ®EZT 2 Triton update RAZEAEH [bs, channels, block] #F
Bx_reshaped = Bx.view(bs, draft_token_num, -1).transpose(1, 2)
# MA BB AL AR PR ET &
if conv._intermediate_state_indices.shape[0] < bs:
conv._intermediate_state_indices = torch.arange(
bs, dtype=torch.int32, device=Bx.device
)
conv_out = causal_convld_update_triton(
Bx_reshaped,
meta.layer_cache.conv[0],
conv.conv_weight,
conv.conv_bias,
activation=None,
conv_state_indices=meta.cache_indices,
intermediate_conv_window=meta.layer_cache.intermediate_conv_window[0],



intermediate_state_indices=conv._intermediate_state_indices[:bs],

)
# JEA [bs * block, hidden], X% EE out_proj 78k C 1
return conv_out.transpose(1, 2).reshape(bs * draft_token_num, -1)

python/sglang/kernels/ops/speculative/dspark/fused_kv_write.py

Triton WAZFTE IS_NEOX 4iZHAH X, interleaved EfEBLUERLS 5 RiE IR neox B
EXK bit FFHEE.

# python/sgIang/kernels/ops/specuIative/dspark/fused kv_write.py

# IS_NEOX Z%i% ., RE RoPE BBERELA A\

# neox (BRIA) ?Eiﬁ)g i '—ﬁ i + D/2 BoXt; interleaved (GPT-J X&) 3 2i 5 2i + 1 B,
# WP RAEEY cos/sin BHFEME—K, EILRZR T EZIZREXNMIEEE T 4x.

if IS_NEOX:

off1 = half_ar

off2 = HALF + half_ar
else:

off1 = 2 * half_ar
off2 = 2 * half_ar + 1

cos = tl.load(cos_sin_ptr + pos * D + half_ar).to(tl.float32)

sin = tl.load(cos_sin_ptr + pos * D + HALF + half_ar).to(tl.float32)

# K B9 RMSNorm IEWFERE —EMIFRER, RIEE— SR TR —A%4E
knw1 = tl.load(knw_ptr + | * D + off1).to(tl.float32)

knw2 = tl.load(knw_ptr + | * D + off2).to(tl.float32)

# 8 attention head & BHAT: RMSNorm -> REX#4 -> RoPE -> 5 E KV
k = tl.load(row + h * D + d_ar).to(tl.float32)

ms = tl.sum(k * k, 0) / D

inv=1.0/tl.sgrt(ms + EPS)

k1 = tl.load(row + h * D + off1).to(tl.float32) * inv * knw1

k2 = tl.load(row + h * D + off2).to(tl.float32) * inv * knw2

# ¥ K 2BE%SD bf16 BS 5k, RIFSHASERAE —BOEETA

k1 = k1.to(tl.bfloat16).to(tl.float32)
k2 = k2.to(tl.bfloat16).to(tl.float32)
ol =kl * cos - k2 * sin

02 = k2 * cos + k1 * sin

tl.store(k_buf + loc * ksO + h * D + off1, o1.to(tl.bfloat16))
tl.store(k_buf + loc * ksO + h * D + off2, 02.to(tl.bfloat16))
#V X445 norm/rope, ZREEINTEESH

v = tl.load(row + KV + h * D + d_ar)

tl.store(v_buf + loc * vsO + h * D + d_ar, v)

python/sglang/srt/models/Ifm2_dspark.py
JEM Lfm2DSparkDraftModel J3r 284, A LFM2 EfaE 88 MBY B 2.

# python/sglang/srt/models/Ifm2_dspark.py
# LFM2 A3# DSpark EfRa,
# MSLAR arch BB BYRIE LFM2 ERAREF AOA ShortConv & LFM2 ¥R E,



# MABKsH L ZF ) DSparkDraftModel; %] checkpoint Z 41 attention
# Qwen3 K& GQA + interleaved RoPE, EiXE R E—NEFE,
from sglang.srt.models.dspark import DSparkDraftModel

class Lfm2DSparkDraftModel(DSparkDraftModel):
pass

EntryClass = [Lfm2DSparkDraftModel]

AR

BOREETERS, H£—, kpham-sgl BN dspark_kv_inject.py FH3E

fused-KV 3B %, EHIEELLEEA DSpark NAL%¥< interleaved RoPE; 38 H #73g
workspace 241t Qwen3 EFEM ' —k F.linear + —K fused_kv_norm_rope_write B
KV 3t ' 3B10R 'torch.mm 5 workspace + 3L norm/rope N#% + ZEE set_kv_buffer &
i, BOR verify ZH B KV 85325 N 2K kernel launch, BTFEY3, tugot17 KHFHFE
R, BRABABRAMEX, B#IA IS_NEOX=True 5B AZZEM—K, E=, kpham-sgl F &
LFM2 / LFM2-MoE tnA extra_buffer radix RE&F|ZAREL4L (ShortConvAttn % Inkling &~
F ), tugot17 SNEIATRE|FBETE prefix-cache P ETIRF E MY (temp=0 T 3
AN prompt B 2 NXAE) |, BEEIEIE overrides 5EEMIR KN,

. fused KV B AE{Z: #3E workspace 3#Bh vs 2R (performance): tugot17 EIERIZEE
7, BABSTA S ANAZFMEEEX, F#IA IS_NEOX=True 5IHAZZEN—3K;
Qwen3 4 #E bundle RE KR,

« LFM2 & # A extra_buffer radix 5RB&%|% (correctness): overrides.py M{iTS BLE
test_model_overrides.py BRI ERE T, LFM2 Rt N extra_buffer 3%, safe BZ2IREF

no_buffer + %4 overlap AE.,

. rebase 55 #32828 E £ 1Y dspark_worker v2 JBEEIRSIER (design): 18 main L84\
RS, PR RIRE LFM2 LB A5 NZKE, XHHM 7 B3| 5,

. test_model_overrides.py 18|43k (testing): tugot17 Y i%ZEIEE ; ER overrides {TE
AHER, MRAXHF—HZER, RBAREZIHELK,

o lint £S5 Cl /& WME (other): fEEBESS lint #4&; run-ci § rerun B 43PEEREK

B4 BA DSpark parity MREE,

R 5 B

« RE&: 1) A bit &M IS_NEOX=True X &M5 BRZZRAML—IK, 1E&(XERNE
AEFITEAE, A PR REMIZEE N BRINIR, ELEANZRE) T aEEFRREIR Qwen3 &
neox ¥ff, 2) BRVFEMIR: LFM2 DSpark BIIE / EURBSZREF LT H100 2ok, 1F
F 1 body FIH TN test/registered/spec/dspark/ TEMR, TAERZEM, 3) RS
HECEIKH : shortconv_target_verify X MambaPool.SpeculativeState ZE¥E, Mk
# speculative_num_draft_tokens HZSEERE; mMH&HL PR #HUIRT overrides.py F
extra_buffer 3|&B&ksl, LFM2 + DSpark T speculative conv tape Wf[{RIEELE, FET



RAEER A EEIEE, EA4FEAE radix REERINER, 4) BERBRERATE: B2
#3RE Lfim2Model.forward JREGH, A A K isinstance IRE; EMREZRKER IS
RR A EE R,

« ¥ APAM: LFM2.5-1.2B 5 LFM2.5-8B-A1B B A F ERBRET—HREH
DSpark, KiEEE5REZRFEN 2x MR EAEERFTF; interleaved RoPE R X #F
A FKFKIAE neox DSpark EfEFiERE, AZ%M: DSpark fused KV 5 AM ' {X neox'
ZALR ' FRAPECXT ', dspark.py 89 bundle BEEM— 1Y bail BRAZERE RN —K MR T
; hybrid R % — X E4%& TARGET_VERIFY BRI EIREY ShortConv RAIEF (f&Bh
speculative conv tape) . HRAM: shortconv_target_verify 5
register_shortconv_verify_buffers # dense / MoE MANLZILE R, HEIAEEATLR
: 3 Lfm2DSparkDraftModel arch AERMELELMTEY Br. BREEFE
LFM2 &% + DSpark A&, BEA neox EfaA bit FZREF =,

o JFEARIE: RABEEOCHNZTE |, B0 B iR |, /K& speculative conv tape
BE , MARERAZTE | extra_buffer KEEEIR B

RERIREE

« PR #30261 DSpark speculative decoding support: 4~ PR B4%E, PR body EAFIRE
follow-up; DSpark &3t main /&4 T8N LFM2,

« PR #30776 LFM2 DSpark support (superseded): 4~ PR BRI &, BRI & DSpark PR %
L+, AANBIHEA PR BRR 3t rebase 3| main (body PR Supersedes #30776) ,

« PR #30780 LFM2-MoE serving defaults parity: 5 DSpark TX{EEE: A
Lfm2MoeForCausalLM 21 attention-backend / radix-cache override %, 1EEZEIS
AR PR EXHE A ASZH, 8B BARE serving BRIA(E,

« PR #32828 generic post-verify hybrid state commit: rebase iti&#H kpham-sgl 8 &
R B&ENE N main; tugot17 &K #32828 B3& A XN post-verify hybrid state commit
BEZEZL, EMIRECTH dspark_worker_v2.py K51,



