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MTRE

« —4)3E: ReplaySSM IRE gh&#t GDN MTP verify A

- EME: EERE EAZEIZNRIT: — 240 XHNERAEX® (backend x dtype x
draft KE=ZF%%) , ©RETIH kernel RIEATERIENIRBEA; =&
mixed-numerics U5 SR ITT—— Y WA kernel Toi% bitwise X5FE, 2541t Triton
fold SH##T kernel B8 ring 5 H B H committed state Xtth, BEIIET ring @38 E 5
M X G T BBEIEMESRIN; =& ring fFAMZRAENRYA (cache_ring A,
bitwise W E1&f&) ., FEILRTIXE test_gdn_cutedsl_ring_verify.py =& 55
gdn_backend.py B9 %3218, 2AE spec decode ITBHLEIX kernel MIEEHE K,

TN EES BAL

PR body B Motivation ¥ H=, (EMRE T FHBEHAINN: base BRA gdn_backend.py
BERZEE E the ring-write exists only in the Triton kernel, XEBRE WEIAE SM100+ k3%
#¥ FlashInfer CuTe DSL verify kernel Bt, ReplaySSM fold-every-commit €A 3| ring %X
EBREmMITETE, ReeEERRI|ENEH Triton recurrent kernel, 4 PR 3E ring write Bh-& 3
CuTe DSL MTP verify kernel, ik Blackwell B BE3%4F CuTe DSL verify ByPEREMA T, X%
B ReplaySSM #& 841, PR body B Accuracy Tests i23k 7 aime26 & gwen 3.5 £5
triton replayssm X% 3E replayssm & —KNBEELEE,

LI RE

1. #3¢ vendored CuTe DSL GDN MTP kernel (python/sglang/kernels/ops/attention/cute
dsl_gdn_mtp_ring.py, +4127 4T) : &Mt gated_delta_rule_mtp AB, & MTP verify it
HH R IXAEZEE (side channel) X5 A ReplaySSM ring buffer (rawv. rawk. g.
beta) , 1 CuTe DSL B2 B XE & ReplaySSM fold-every-commit FTEBEkIEEE, %
XA vendored A, BANZSZINAE T AERMSNAR P TIE#H—FHIA,

2. 1&2% GDN kernel dispatcher (python/sglang/srt/layers/attention/linear/gdn_backend.
py) : FE __init__BY verify kernel 3E{FZ B verify_kernel_is_flashinfer #r&: %
decode/prefill JG3# A FlashInfer B flashinfer_kernel.supports_target_verify A EKR &
True, TN E False, ZInEMEL _replayssm_fold_target_verify szfTEH 4 X BT, [E
Bt rank0_log 3TEF dispatcher #%3%4E B EAZGIE &,

3. &3& _replayssm_fold_target_verify B9ERf23%64F: EJRA assert ((REIFIFLM draft Bf
topk=1) ZJ&, itHseq_len. batch_size. draft_token_num (seq_lenbatch_size)



Y verify_kernel_is_flashinfer. ssm_states.dtype == bfloat16. draft_token_num >=
3 =EAEKMAEHEER, ¥ g/k/vialb 32 (batch_size, draft_token _num, ...) EH/E AR
gated_delta_rule_mtp, L cache_ring=True & ring 33iRE verify il ; ENERE
Triton fused_sigmoid_gating_delta_rule_update (cache_ring=True) , /S kernel §
NERME KB raw window, RIE fold MM ER T /&AL,

4. FMEMR (test/registered/attention/unittests/gdn/test_gdn_cutedsl_ring_verify.py
, +150 1T) : ’EM3| base-b CI stage (1-gpu-large) , B Z test_ ilp4_small_batch (
B=1) 5 test_wide_vec_batch (B=8) #ft kernel &k, BIE=54%5: cache_ring 7F
KIEANT verify 3 bitwise RF (AZRELA) ; rawv/rawk = kernel HIAB] bitwise
¥, g/beta AFB|LE Triton gating 5 fp32 sigmoid (&% 5e-5) ; A Triton fold A
¥IH% CuTe DSL B8y ring, H4&%R Y5 CuTe DSL B& committed state (
disable_state_update=False i5fT) 7E 3e-2 EKRN—3K, BFRARIE slot B2FE,

5. BEIBMRE sys.path hack (test/registered/attention/unittests/gdn/test_gdn_replays
sm_spec_fold.py, -4 4T) : MIFRF L sys.path.insert 5§ pathlib.Path XA, EXFEN
RXMH BT AHIEE AW registered MR B REM T, B BAZEEN AT MR
"),

R

« python/sglang/kernels/ops/attention/cutedsl_gdn_mtp_ring.py (1R RAZZIH,; K3
source; ER& core-logic; 45 gated_delta_rule_mtp) : & PR B9 AM: 4127 47
3 vendored CuTe DSL GDN MTP verify kernel, 32t gated_delta_rule_mtp A QA
F# % #F cache_ring ZHE ReplaySSM ring buffer (rawv/rawk/g/beta) , Zit
Blackwell B&8124E/% Triton verify ByX 5,

- python/sglang/srt/layers/attention/linear/gdn_backend.py (13 RNAZIRE; 7
source; £ core-logic; &5 _replayssm_fold_target_verify,
verify_kernel_is_flashinfer) : & kzhi% &.: dispatcher #r3g
verify_kernel_is_flashinfer #:&, _replayssm_fold_target_verify £ FlashInfer verify +
bf16 state + draft_token_num >= 3 Bf{1# CuTe DSL kernel, EN{R$FF Triton E3R,
R R kernel BOEITRIRE B,

. test/registered/attention/unittests/gdn/test_gdn_cutedsl|_ring_verify.py (#£3R Fo3EM3s,
; K5 test; ER test-coverage; 5 _case, verify, TestGdnCuteDSLRingVerify,
_run) : FETEMIR (150 17) , TEEXTH kernel HIRIKEA: ring ZHM (W
H bitwise R2Z) . ring RERBZM (rawv/rawk # 0. g/beta ¥EMNF) . fold —3iE

(Triton fold W, CuTe DSL B & committed state, &% 3e-2) , ZIEAAN PR AKX
BREY KA D,

. test/registered/attention/unittests/gdn/test_gdn_replayssm_spec_fold.py (13t $7Z 0|
iR; KB test; A test-coverage) : HEIE: MR 4 4T sys.path FILEAN (pathlib
+ sys.path.insert) , BEAFIEMIR BIEA registered MIRAB RTHESAN, BRBIRAREX
XM =T #S AR M B R R

XTS5 gated_delta_rule_mtp, _replayssm_fold_target_verify, _case, _verify, _run

R R B



test/registered/attention/unittests/gdn/test_gdn_cutedsl|_ring_verify.py

FWHTREMR (150 17) , BEEXT I kernel WRRUWKTEZA: ring ZHEM (BH bitwise
ARZE) . ring REBEM (rawv/rawk ¥ 01, g/beta FHAEXFF) . fold —ZM (Triton fold
EI CuTe DSL B & committed state, &K% 3e-2) ., BIEMAA PR BERBHXEAND,
class TestGdnCuteDSLRingVerify(CustomTestCase):
def _run(self, B):
gating, inputs, state0, slots, rings = _case(B)

# #E 1: ring-write RMEMZFEE (side channel) —

# cache_ring FFXRRNKE verify #iH (bitwise 8%)

out_ref = _verify(gating, inputs, state0.clone(), slots)

out_ring = _verify(gating, inputs, state0.clone(), slots, rings=rings)
self.assertTrue(torch.equal(out_ref, out_ring), f'{B=}")

#HE 2: ring RERIESZRIR kernel MAE O,
# BENELL fold MESETEIRE raw window RS,
for i, s in enumerate(slots.tolist()):
self.assertTrue(
torch.equal(rings["rawv"] [0, s], inputs["v"][i].transpose(0, 1))
)

self.assertTrue(
torch.equal(rings["'rawk"][0, s], inputs["k"][i].transpose(0, 1))

# 8= 3: g/ beta 5 Triton gating & fp32 sigmoid X3 (fastmath &%) ,
g_ref, = fused_gdn_gating(
gating["A_log"],
inputs["a"].view(B * T, HV),
"b"].view(B * T, HV),
"dt_bias"],

inputs

—_— — — —

gating
)
g_ref = g_ref.view(B, T, HV).transpose(1, 2).float()
beta_ref = torch.sigmoid(inputs["b"].float()).transpose(1, 2)
self.assertlLess((rings["g"] [0, slots.long()] - g_ref).abs().max().item(), 5e-5)
self.assertlLess(

(rings["beta"][0, slots.long()] - beta_ref).abs().max().item(), 5e-5

#4858 4 fold —FkM——8 Triton fold WAZE 2 CuTe DSL 5 ring,
# £RNS5 CuTe DSL B & committed state (disable_state_update=False)
# £ 3e-2 ZEN—K; RMBEE slot RIARFELEFRE,
state_ref = state0.clone()
_verify(gating, inputs, state_ref, slots, disable_state_update=False)
fold_state = state0.clone().unsqueeze(0)
commit_gdn_replayssm_fold_all_layers(

checkpoint_state=fold_state,

rawv_cache=rings["rawv"],



rawk_cache=rings["rawk"],

g_cache=rings["g"],

beta_cache=rings["beta"],

ssm_state_indices=slots,

accept_lens=torch.full((B,), T, device=DEVICE, dtype=torch.int32),
max_cache_len=T,

num_k_heads=H,

)

touched = slots.long()
err = (
(fold_state[0, touched].float() - state_ref[touched].float())

self.assertLess(err, 3e-2, f"{B=} fold vs own update: {err}")
untouched = [s for s in range(SLOTS) if s not in slots.tolist()]
self.assertTrue(torch.equal(fold_state[0, untouched], stateO[untouched]))

Wi B

review MM ER B AFFEY review comment, PR A 3 {0 ARAEMER: Gemini Code
Assist bot BB LD, EEAEAL B /tag-and-rerun-ci. URAEE NS £IFEBXITONE L
FRiR, BoWRITHAIA R A FE PR 250 1EEE zenrex BA&RY, BE T # kernel A
ISR BE——®W T CuTe DSL 5 Triton BEBAARRE, MAFHEEK triton-vs-triton 9
bitwise #2, MfZXHA mixed-numerics AR (fold R kernel BE&F committed state
, BEWBFER| bfl6-ulp ER) . EERIE: offline sync with @zcnrex, and we think this is
fine.o

« CuTe DSL BRZFAEIIE A EFAIA (design): AN T ETLT, EEHIA we think this is
fine E& Ao

R 5 %

- R

1. BUE—KMHERF: CuTe DSL & Triton HEUERRR TR, MIRRIIET fold £HRE
CuTe DSL B & committed state 7 3e-2 KZEZWN—3K, MIE5 Triton L& bitwise Xf
Fro KFFFI. 2% verify->commit 8 k8 RAUFHATAE CuTe DSL MRA M Triton
MARFERL 256 FRBMIRE =

2. MREMHNFE: draft_token_num >= 3 BRERBERILEMH, draft KER 1-2 BHEFER
F# Triton B842, R—3RBH A kernel SEF, EREREHMEEFERTRATEK,
TR IR 5 B EE A .

3. KRR vendored AL 3P XS : cutedsl_gdn_mtp_ring.py —RMH3E 4127 4T, B
FEBEAE vendored MR, B45 L CuTe DSL/flashinfer @R BHNEF RAS, BiX
XA ERMEMA R RE TEEF T AZEZINE T,



4. CI JRESREE: AN PR CI run (pr-test 5 pr-test-extra) ¥ R&MIRZS, B PR %A
bypass-fastfail x4, WHARE Cl R2EZNERATEAN, HELNGEEERX,

5. BIRBEMNFE: gdn_backend.py H#IEHY verify_kernel_is_flashinfer #r&5
_replayssm_fold_target_verify B3T/TIO X FBE T dispatcher R4 R, 4%
verify kernel 3&#FBH AR, FERISEFZL LG, - FW: AFAM: SM100+ (
Blackwell) GPU Ef£R FlashInfer GDN verify 84282 (GDN AfERI4n qwen 3.5 &
B MTP spec decode) MTE ReplaySSM &3 T M Triton verify t1#%| CuTe
DSL verify, FREAFEAR verify MMERZER; SMA0 X EHAh backend BE&FZEm (EIREK
RARFFRFE) o AGM: FE—A 4k+ 1TH) kernel X, dispatcher #F3E—NRRIR
. B _replayssm_fold_target_verify 38 Ho %, BRIMIARE, KEEFE
BRFG2IHER, RRM: kernel £ 7B, vended CuTe DSL REBEES
FlashInfer bf16-state &8 (zcnrex #3%k) RIFEF; MR FME| base-b CI (
est_time=120s, 1-gpu-large) , CI FREALEH,

« REEARIT: #F3E 4k+ 4T vendored kernel, CuTe DSL 5 Triton #{&3E bitwise —3k , &4

S X BRFKZ , Cl £ A bypass-fastfail &N , KFFEHMRFKEZ CuTe DSL ]

KERPKZ

« PR #33298 [Spec] Support sampling in the DSPARK graph-folded draft proposal: [&X
speculative decoding BT B LM 4EH (DSPARK graph-folded draft 5 ReplaySSM
fold-every-commit B TR —AKZE) , # PR #HF K draft {5 RS Z B kernel
MBI,

« PR #32910 [DeepSeek-V4] Fix nvce 13 crash building the topk_v2 kernel: B J&

DeepSeek-V4 % JIT AL (Br deepseek + jit-kernel) , B PR BIIE N E
FETEE SM100+ £ GDN #R Y spec decode 312, HAEDITHR A SN,



