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PATHRE

« —A)iE: A Inkling T3 DSPARK #ZAARRD FFT38REE Triton WA

- WEMNE: E/FIR, AHERZAMRITRE: (1) fast path + T4 eligibility & H#RE
REER, (dspark.py B9 _build_fused_kv_write_bundle) ; (2) & kernel RHA
HAS_COMMIT_LENS #3B#ETE AN, BN host 3% mask BEFEMHCE; (3) muP folded
head BYMRIENL B 3%63F—7F base logits B —RMAREEMBRERKERE, ZINEIE
% : dspark.py 8 bundle ¥ — fused_kv_write.py B kernel —
mamba_state_scatter_triton.py 8 meta &i%it.

THHES BAL

PR body {X{E AR, LT AR ERIERT: ik DSPARK AR X HF Inkling 3X2 muP
YERER, SRIBAH=KXEEKEK: (1) Inkling E vocab 200058, padding /& 201024,
mask token 200064, mask token EE embedding T A~=Z tokenizer 5 B; (2) muP B#r
NHMERITE head RREFFR logits_mup_width_multiplier) , serving ##HKiFE
head, EMt compute_base_logits @ IEIFFR—XALESL markov bias / confidence head il
K RE; (3) Bt kernel BIFHHLERD decode FEIZEY kernel launch 5 85K B T 44,

SN AR
SIHEAUT 5 HRF:

1. Inkling / muP 3&& (dspark_worker_v2.py + dspark.py) : DSparkWorkerV2. init
F3L mask token I EMESZ vocab BKA embedding 4T3k (BX padded_vocab_size %)
, M draft_model JEN logits_mup_width_multiplier (388 target hf config, JE muP
BA&A None) ; DSparkDraftMixin.compute base_logits £ Im_head RI%K1Z
multiplier, #f% base logits 5 markov bias / confidence head N4 RE—3K, REITERF
_linear_accept_index_cache #4 mambaish BArRE target is_ mambaish,

2. DFlash ##& 4% kernel & (dflash_utils.py + dflash.py) :
compute_dflash_correct_drafts_and_bonus £ CUDA ek R
_fused_correct_drafts_and_bonus_kernel ¥ launch it E#EZKE 5 bonus token (
tl.min(tl.where(eq, BLOCK, offs)) kK& MNkEME) , CPU 2 X RE&E cumprod 523;
¥ table gk _norm_rope_ & table gk _norm_rope kernel, JBRiXTRLE QKV 3K EMHK
QK RMSNorm + &% neox RoPE, DFlashAttention.forward 3#&id
use_table_gk_norm_rope (13 (3E NPU. bf16. neox &4 E k) BENZKIZR,



3. DSPARK B E fused KV B A (dspark.py + X fused_kv_write.py) :
DSparkDraftMixin #3%& fused _kv_write_bundle / _build_fused_kv_write_bundle, LA™
¥ eligibility #8%& (BT bias. T k/v scale. bf16 3#%: stride. 3 rotary k5 eps)
NER, AR KV ERREFEAN—K F.linear; BEEHTHE
fused_kv_norm_rope_write ZEH# kernel N5EMRZEE K 8 RMSNorm. &3%& neox RoPE §

K/V B, i HAS_COMMIT_LENS # kernel A#Z commit_lens BE¥E AN, &R
host ¥ E2R%| mask X -1 BIHU%,

4. Mamba JRASEETEES (mamba_state_scatter_triton.py) : ¥
_fused_conv_window_scatter_multi_kernel 5 fused_conv_window_scatter_multi,
meta & (FERITFE src/dst 385, &4 stride. block X|a]) # launch &3 H&K% 8 A
(dst, src) HRE O EREIFEKES] (accept commit + interval track) ; g
fused_commit_track_indices FEH# kernel NEIRE Y last-correct B3| 58 interval B
track %, scatter mamba_states_after mtp verify e EREKREZE, {EFGHENRE
RB|ZEAN fused_conv_window_scatter_with_mask,

5. X5 Cl BF: A PR RkMtwEEETMIR, KBIA CI (PR Test 5§ PR Test Extra
¥#383) 5 run-ci / run-ci-extra #7%&; _commit_target_mamba_states_after_verify [
# % 4E req_pool_indices UEEE_EHED T,

R

- python/sglang/srt/speculative/dflash_utils.py (#3k IZHUARRS; 35| source; A
core-logic; 5 compute_dflash_correct_drafts_and_bonus,
fused_correct_drafts_and_bonus_kernel, _table_gk_norm_rope_kernel,
table_gk_norm_rope) : DFlash &R T E I EREE: verify MR correct/bonus it
HE& CUDA LB AHE launch Triton kernel, FH#3EREE QK RMSNorm + &% neox
RoPE # table_gk_norm_rope_, f DFlash 5§ DSPARK =& &€ .,

- python/sglang/srt/models/dspark.py (#3k EfRMER; K7 source; A core-logic; fF
5 compute_base_logits, _fused_kv_write_bundle, _build_fused_kv_write_bundle,
write_target_hidden_kv) : DSPARK EfEIER f94% L BkaE: #r1
logits_mup_width_multiplier 3&& Inkling 89 muP 32 Im_head, FHIEEE fused KV
write bundle, #Z&EE norm + rope + 5ME&IHFA—K GEMM + —>& kernel launch,

« python/sglang/kernels/ops/mamba/mamba_state_scatter_triton.py (3R BETAZ; £
B infra; £ core-logic; &5 fused_conv_window_scatter_multi,
_conv_multi_build_meta, _conv_multi_eligible,
_fused_conv_window_scatter_multi_kernel) : Mamba JRASEETER R A %K Frigs
launch B4Z R RERE O 84T fused_conv_window_scatter_multi 5&3F commit /
track RE|TE B fused_commit_track_indices, &’V decode E&42 kernel launch X%k,

« python/sglang/srt/models/dflash.py (3R #HRIE . 2% source; R core-logic; &5
use_table_gk_norm_rope, forward) : DFlash #&# forward #FEAREE QK norm + RoPE
12, L use_table_gk_norm_rope I]## (3 NPU. bf16. neox %4 Ees%) , HKBER
RIFREEAZR,

« python/sglang/kernels/ops/speculative/dspark/fused_kv_write.py (#3k KV 5 X\ ; 5|

K a

infra; £® core-logic; %5 _fused_kv_norm_rope_write_kernel,



fused_kv_norm_rope_write) : ¥73%& DSPARK fused KV B A kernel 3k :
fused_kv_norm_rope_write ZE— kernel N %EKZEE K 8§ RMSNorm. &% neox RoPE
fn K /V B, BX#Fin-kernel By commit_lens &lr (4% host 3B EZEFH] mask B -1)

o

- python/sglang/srt/speculative/dspark_components/dspark_worker_v2.py ({3 $4TE
: %5 source; £ core-logic; &% logits_mup_width_multiplier,
_target_is_mambaish, _commit_target_mamba_states_after_verify) : DSPARK worker
AIELIERD Inkling: mask token R EKH padded embedding 4T3k, ™ draft model 3%
A target B logits_mup_width_multiplier, 3% % mambaish BFriR5]5
req_pool_indices £,

XHEMFE . compute_dflash_correct_drafts_and_bonus,
fused_correct_drafts_and_bonus_kernel, table_gk_norm_rope,
_table_gk_norm_rope_kernel, compute_base_logits, _fused_kv_write_bundle,
_build_fused_kv_write_bundle, write_target_hidden_kv, fused_kv_norm_rope_write,
_fused_kv_norm_rope_write_kernel, fused_conv_window_scatter_multi,
fused_commit_track_indices, scatter_mamba_states_after_mtp_verify

KR F B]

python/sglang/srt/speculative/dflash_utils.py

DFlash #ZAARR T B9k WeksE: verify MY ER correct/bonus & E CUDA Lk
launch Triton kernel, HF#3gRE4& QK RMSNorm + &% neox RoPE B
table_gk_norm_rope_, fit DFlash 5 DSPARK ## & A,

# Bt& QK RMSNorm + &% neox RoPE By Triton kernel (dflash_utils.py #r3%&)
# XBIRIT: cos / sin NG REAEEIZERB rotary R IELE,
# B% theta EH kernel EAMNE LA EZERS; V 5|ZL AR5,

@triton.jit
def _table_gk_norm_rope_kernel(
gkv_ptr,
q_weight_ptr,
k_weight_ptr,
cos_sin_ptr,
pos_ptr,
row_stride,
q_size,

NHQ: tl.constexpr, # Q k%k
D: tl.constexpr, # head_dim
EPS: tl.constexpr,

t = tl.program_id(0).to(tl.int64)
h = tl.program_id(1)
pos = tl.load(pos_ptr + t).to(tl.int64)

HALF: tl.constexpr =D // 2
half_ar = tl.arange(0, HALF)



d_ar = tl.arange(0, D)

# BXRE cos / sin, 5§ eager BiIZERE— rotary &

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)

#h<NHQ B2 Q 3k, TME K k: Q/KZBARIMILH RMSNorm IXE

is_g = h < NHQ

col0 = tl.where(is_qg, h * D, g_size + (h - NHQ) * D).to(tl.int64)

w_ptr = tl.where(is_qg, q_weight_ptr.to(tl.int64), k_weight_ptr.to(tl.inté64)).to(
tl.pointer_type(tl.bfloat16)

row = gkv_ptr + t * row_stride + col0

x = tl.load(row + d_ar).to(tl.float32)

# RMSNorm: 3#5{EFH + eps EBREI2K

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

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

# bf16 RERAEZ fp32 L5

w1 = tl.load(w_ptr + half_ar).to(tl.float32)

w2 = tl.load(w_ptr + HALF + half_ar).to(tl.float32)

x1 = tl.load(row + half_ar).to(tl.float32) * inv * w1

x2 = tl.load(row + HALF + half_ar).to(tl.float32) * inv * w2
# iR LR %% E bf16, 5 eager B2H round 1T HRF—3K
x1 = x1.to(tl.bfloat16).to(tl.float32)

x2 = x2.to(tl.bfloat16).to(tl.float32)

# neox NI&HEY RoPE 4t

ol =x1 * cos - x2 * sin

02 =x2 * cos + x1 * sin

tl.store(row + half_ar, o1.to(tl.bfloat16))

tl.store(row + HALF + half_ar, 02.to(tl.bfloat16))

def table_gk_norm_rope_(
gkv: torch.Tensor,
positions: torch.Tensor,
g_weight: torch.Tensor,
k_weight: torch.Tensor,
cos_sin_cache: torch.Tensor,
num_qg_heads: int,
num_k_heads: int,
head_dim: int,
eps: float,
) -> None:
" EMITRES QKV KEHAT QK RMSNorm + &%k neox RoPE, "
T = gkv.shape[0]
if T==0:
return
#grid B—4E token, F-4£E Q % + K %k
grid = (T, num_g_heads + num_k_heads)



_table_gk_norm_rope_kernel[grid](
agkv,
q_weight,
k_weight,
cos_sin_cache,
positions,
gkv.stride(0),
num_g_heads * head_dim,
NHQ=num_g_heads,
D=head_dim,
EPS=eps,

)

python/sglang/srt/models/dspark.py

DSPARK EfRER 942 o0k3E . #F3E logits_mup_width_multiplier 3&82 Inkling B9 muP &
Im_head, F#FIEEE fused KV write bundle, 3LZEE norm + rope + BM&HH—K
GEMM + —2&k kernel launch,

# HIZEZE fused KV B X bundle B4Z:03248 (dspark.py #i)
# XEHAE fast path + T eligibility K EHER :
# RESHREHRELMNA BAMERZ, TURE None £ZFEEIR,
def _build_fused_kv_write_bundle(self, pool):
layers = list(self.layers)
if not layers:
return None
# MO H R R B EEER
if not (hasattr(pool, "get_key_buffer") and hasattr(pool, "get_value_buffer")):
return None
attn0 = layers[0].self_attn
head_dim = attn0.head_dim
kv_size = attn0.kv_size
rotary = attn0O.rotary_emb
# R X #H47f RotaryEmbedding + neox K& + 24 E iR (BEXKBRAZHIR)
if type(rotary).__name__ != "RotaryEmbedding":
return None
if not getattr(rotary, "is_neox_style", False):
return None
if getattr(rotary, "rotary_dim", None) != head_dim:
return None
eps = attn0.k_norm.variance_epsilon
weights, knws, meta_rows =[], [], []
for layer in layers:
attn = layer.self_attn
ok, _ = can_dflash_slice_gkv_weight(attn.gkv_proj)
if not ok:
return None
if attn.gkv_proj.bias is not None:
return None # fused kernel R4&:38 bias
if attn.attn.k_scale is not None or attn.attn.v_scale is not None:



return None # fp8 F &1t scale A% #F

if attn.head_dim != head_dim or attn.kv_size = kv_size:
return None

if attn.rotary_emb is not rotary and not torch.equal(
attn.rotary_emb.cos_sin_cache, rotary.cos_sin_cache

return None # & B R MIELZ R —3K rotary &
if attn.k_norm.variance_epsilon != eps:
return None
k_buf = pool.get_key_buffer(attn.attn.layer_id)
v_buf = pool.get_value_buffer(attn.attn.layer_id)
nh = kv_size // head_dim
for buf in (k_buf, v_buf):
if buf.dtype != torch.bfloat16:
return None
if buf.shape[1:] = (nh, head_dim):
return None
# B3R h-dim ZELHF, kernel T BEE IR loc * stride Fib
if buf.stride(1) != head_dim or buf.stride(2) != 1:
return None
kv_slice = slice(attn.q_size, attn.q_size + 2 * attn.kv_size)
w = attn.gkv_proj.weight[kv_slice]
if w.dtype = torch.bfloat16:
return None
weights.append(w)
knws.append(attn.k_norm.weight.data)
# meta 47: k_buf / v_buf 8%t + BB BT stride, M kernel # launch E43E
meta_rows.append(
[k_buf.data_ptr(), v_buf.data_ptr(), k_buf.stride(0), v_buf.stride(0)]
)
device = weights[0].device
w_all = torch.cat(weights, dim=0).contiguous() # —X GEMM HFrE E KV
knw = torch.stack(knws).to(device)
meta = torch.tensor(meta_rows, dtype=torch.intb64, device=device)
cos_sin = rotary.cos_sin_cache.to(device)
return (w_all, meta, knw, cos_sin, eps, len(layers), kv_size, head_dim)

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

¥713¢ DSPARK fused KV B X kernel #3k: fused_kv_norm_rope_write ZE—/ kernel A5
KZEE K B9 RMSNorm, &% neox RoPE #n K/ V B, HX¥F in-kernel 8 commit_lens
BT (BR host 3mLEIRS| mask & -1) o

# DSPARK fused KV BAAND  (Fr3% 14 fused_kv_write.py)
#AZOEE: BZEEHN K RMSNorm + neox RoPE + Bi&IH##— kernel,
# commit_lens B kernel AERLLIE, host BAHFILERRS] mask & -1,
def fused_kv_norm_rope_write(
kv: torch.Tensor,
meta: torch.Tensor,
k_norm_weights: torch.Tensor,



cos_sin_cache: torch.Tensor,
positions: torch.Tensor,
locs: torch.Tensor,
num_layers: int,
kv_size: int,
head_dim: int,
eps: float,
commit_lens: Optional[torch.Tensor] = None,
locs_row_width: Optional[int] = None,
) -> None:
"B NZEE normed + roped K 5J&4% V 473 KV pool,

THRHAZE: loc < 0 ATEEMT,; VLA E commit_lens Bt, locs ZEEFEN
[bs, locs_row_width] verify 0, RAESITRE] commit_lens[b] F#E X,
T = kv.shape[0]
if T==0:
return
has_commit_lens = commit_lens is not None
# ANSERAAR B, B RR A RESRKERE IR
if has_commit_lens = (locs_row_width is not None):
raise ValueError(
"commit_lens and locs_row_width must be passed together, got "
f'"commit_lens={'set' if has_commit_lens else None}, "
f'locs_row_width={locs_row_width}."
)
if has_commit_lens:
# BRI commit_lens FFEH 0 TEMMET locs TR
if commit_lens.numel() * locs_row_width != locs.numel():
raise ValueError(
f"locs must be a flattened [{commit_lens.numel()}, "
f"{locs_row_width}] window, got numel={locs.numel()}."
)
commit_lens_arg = commit_lens.contiguous()
else:
locs_row_width = 1
commit_lens_arg = locs
#grid: —#EFTARE token, —%HER
grid = (T, num_layers)
_fused_kv_norm_rope_write_kernel[grid](
kv,
meta,
k_norm_weights,
cos_sin_cache,
positions.to(torch.inté64).contiguous(),
locs.to(torch.int64).contiguous(),
commit_lens_arg,
locs_row_width,
KV=kv_size,



D=head_dim,

NH=kv_size // head_dim,

L=num_layers,

EPS=eps,

HAS_COMMIT_LENS=has_commit_lens,
)

AT K

% PR 22 E1EEEARER (8 A commit £ 'upd') , T reviewer ¥if, Issue XAXA—
4 gemini-code-assist[bot] 894 HECA$Z A1 ispobock By /rerun-failed-ci 384, #tEA CI
BAMBZEN; KA PR Test (Run #31350816508) 5 PR Test Extra (Run
#31350816469) @, FARITBERE, FIHREREARBAE LR,

- EEmMEITIR AR

PNoESE-AL

c RFE: R afEPERTHEL:

1. $E—KMEXKE (dflash.py / dflash_utils.py) : table gk norm rope_ #4258
apply_gk_norm + rotary_emb BRZHFERESLIN, FBEEMLRAR—IK cos/sin TR K
LB AEER, BdE bf16 round ITAREE eager kEH—EBORA MR LK,
fused_correct_drafts_and_bonus_kernel 5§ cumprod B42tuERD>ZE MM MEMIR .

2. EBRERZIRH (dspark.py) : _build_fused_kv_write_bundle Xt bf16. & bias. T
scale. #E4L stride. #£ZF rotary REFFAHREER, ET—HKHERHESBHARERIZEER
set_kv_buffer; fused 5EERFFKBEAME —BMERENIRAER, KEEHI p8
bias BLE v e KA £ EER f T AR W,

3. @R EHs) (mamba_state_scatter_triton.py) : _conv_multi_meta_cache ZREIREK
dict, BXRRGPEHL clear() BEAN, LML data_ptr METMHEHSREEZE meta
*, wRMERER IR EAATE R,

4. BLEFEE (dspark_worker v2.py) : logits_mup_width_multiplier M target hf config
WEFFEA draft model, # checkpoint %k X5 config F—EKEEER™ 4 logits RE
iR %0 X %3E muP BARA None, MR config IEFAME., - ®wH: FatES5E
EaT:

5. AR X ¥ Inkling RAER B RHESE DSPARK IRALARS X, mask token £/ padded
vocab 4T (200064) , muP # & head & base logits &K RERXRR,

6. MEEEERIZ: DFlash verify 8 correct/bonus itE MR token torch B12E HE# launch
Triton; QK norm + RoPE Ei& AR kernel; DSPARK KV B AMEZEE 2 )X GEMM &K

1 REBE GEMM + 1 A kernel; Mamba ZEBBEHMAZ launch &R E launch—2
R IE decode REZR L, WNEMA HEBEE MM,

7. £EREE: dflash_utils.py 5 mamba_state_scatter_triton.py £ DFlash / Mamba 3%
FHER, BREhEN RS ERMEAF T HEZ, EEARY)IESE K DFlash 5 Mamba #%
Hik,



8. BEIBAtIME: PR T review iTEIAEAN, BRXEELILA 'upd', "EMMEIREE; FE4 PR
#33974 EL— RN ERLEES DSPARK, WHAIZIhRERNMERE XN, - NEART: &
RBREE  BROMNREE , FELXER , 2REEHE

K ERAK L

« PR #33974 [unified memory] Support DSPARK speculative decoding + fix two NaN
root causes (page hand-out zeroing, CuTe int32 slot-stride wrap): El—3hBEXEL—
Nt EAgzE R, 3£F dspark_worker_v2. mamba_state_scatter_triton SEBEHE, FH
B2 7 A PR 5| NB&/Z2 E89 NaN #RE,

« PR #34234 [Spec] Budget the DFLASH draft KV pool from its own attention
geometry: 540K E & dflash_utils.py & DFLASH KV ##HLEEIZ, 15IE draft KV HiRE
BAEFEIE IR ZE

« PR #34250 Update dspark draft path in Inkling small cookbook: R —tER + &3k
& (Inkling + DSPARK) MIREX4S, #HEAAR PR REEHANERNEA.

« PR #33146 Support thinking budget for Inkling: ElJ& Inkling A &4, K
sampling Ml thinking budget [a]#, 54 PR 89 muP 3&EEE A4k,



