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PATHRE

« —A]iE: DFlash2 ¥ RIEMGEELIFE, droft EZREUHKERA

 EEME: EERIR. ZMRITARARLEER/ES: (1) Tk verify EHMMERIEI—E
q EXA " EFrMEEINOMA ', GBI ERE; (2) — CUDA graph RIRAREZR WS X
##, 3 host Il stage_sampling_params ESRIFTHEE S greedy_mask; (3) Triton
walk LB program + FHFRIFEAR slot &KH, EERAE batch i, BINGERTE: A
#T Triton kernel 5 flashinfer B2 72 BEIRAEKMIR, FHXTK top_k HFEEEN
1 profiling.

THHES BAL

EREMPIL backbone pass BIRETR T1&F DFlash draft BIIRERESRITEZKE, PR
body BRA#AWEBEA . &FRME 'a proposal position can see the ones before it without another
backbone pass'; selector B 'score adjacent transitions edge(p—c) = (A[p] ®
project(h), Blc]) + unarylc]' M 'an independent argmax per slot', 3f3&IRTH LMD
ELEMMEN—FTHIE point mass. RATREESZHMEAY g, 'so the verify sees the
proposal distribution it actually drew from', %A H 89 E 2~ DFlash2 ¥ GSM8K Lt
acceptance 5.46. BH L EFH 3.43x, £EMHTF MTP 5§ DSpark.

LI AE

1. BERAYE (python/sglang/srt/speculative/dflash_utils.py) DFlashDraftConfig #r
¥ conv_kernel_size. conv_group_size. selector_rank. selector_top_k.
output_multiplier. final_logit_softcapping <NFE, EBRIME 0/ 1.0 BRERER;
parse_dflash_draft_config &l conv MFE. selector FE AT HIN, HHR—E
ValueError; final _logit_softcapping 5 output_multiplier —#&&E X selector unary logit
W, FBIBEAZEXE worker W _is_dense_head_weight E# A utils &
is_dense_head_weight, &R ES5 worker 3£/,

2. BB (python/sglang/srt/models/dflash.py) #3 DFlashGroupedConv,
_grouped_conv (@torch.compile(dynamic=True)) . CandidateSelector.
DFlash2DraftModel 5 _radix_topk. DFlashDecoderLayer ¥] %4 PMitiE
attention_conv / mlp_conv, T attention 5 MLP B9 A% E mM AR —X
kernel_projection ®%; DFlashDraftModel.set_block_size #F3i&4THt Block Size B &
checkpoint N2, HRERAME RIMKBIZE. _radix_topk tEF&EH flashinfer #E



M top_k, BREBRTEER torch.topks

3. Worker #4 (python/sglang/srt/speculative/dflash_worker v2.py) #r3g
_SelectorDraftSampler 48 selector decode #r&3# draft CUDA graph, —/ graph [@
RARS BN T>0 RA4%: stage _sampling_params & graph ERRIRIFTEES
greedy_mask, _ call__ RZEK lattice ¥z, graph A philox uniform #E5 walk;
_selector_lattice & [batch, slots, hidden] BFrR%Z: 2D top-k BER;
_propose_selector_block 5§ _commit_accept %2R S5 bonus token %L, HiE
selector BIA is_dense_head_weight £ &1 target Im_head 3R A eager,

4. Triton walk kernel (python/sglang/kernels/ops/speculative/dflash.py) #r3g
_selector_walk_kernel: &/MNEX—/ program, slot By K No$3x B EFHF R, slot YK
TR NERESH, BRE slot BaI— kernel; BT one-hot ERE g, AT
3% CDF #ERHE softmax q, BWAFERIZER— kernel A&,

5. BEBE 5N python/sglang/srt/model_executor/model_runner_components/spec_a
ux_hidden_state.py 3 map_muse target layer ids, RS " T&KMAE +1" AR Y E
PR muse_glimmer B draft 22498 DFlash2DraftModel /
MuseGlimmerAssistantModel Bt AR E id; #3E test/registered/unit/spec/test_dflas
h_logits.py B unary T, B4 batch & EM. B4 head FE4. 3 2 BE
block size BRI, FH I test_spec_aux_hidden_state.py ZEAAMRE id Begt
, WRAMREIT 4 + 5 = 9 AN,

R

« python/sglang/srt/models/dflash.py (3R EfRtER ;. 5| source; £ core-logic; F
€ _radix_topk, _grouped_conv, DFlashGroupedConv, DFlash2DraftModel) : iR
SCHL: #7138 DFlashGroupedConv. _grouped_conv. CandidateSelector.
DFlash2DraftModel 5 _radix_topk, #FiLEMBE#EA DecoderlLayer B attention 5
MLP &, ZA& PR B9EAEIR,

« python/sglang/srt/speculative/dflash_worker_v2.py (#Ek $ZHARRD; 2K5] source; ER
core-logic; fF5 _SelectorDraftSampler, _selector_lattice, _propose_selector_block,
_commit_accept) : Worker MI& 5% : _SelectorDraftSampler & selector decode &3t
draft CUDA graph, %—%ag T>0 XAEEE2; #7138 _propose_selector_block.,
_commit_accept, HXFE target Im_head #IEL4ERL,

. test/registered/unit/spec/test_dflash_logits.py (3 BETMR; 25| test; LA
test-coverage; 45 test_dflash_unary_logit_transform,
test_selector_greedy row_walk_is_deterministic_in_a_mixed_batch,
test_selector_rejects_a_quantized_target Im_head,
test_grouped_conv_supports_runtime_block_sizes) : FIEMXE %E selector 35 B|3H FAE
B2, BRERS / REE batch BZEATHIEM. EAL target Im_head #E48, UAKIE 2 IR
block size TH&RAERBE LM,

- python/sglang/srt/speculative/dflash_utils.py (#3k B EAENT; 25| source; A
configuration; &5 is_dense_head_weight, parse_dflash_draft_config,
DFlashDraftConfig) : DFlashDraftConfig ¥ & 6 N FEF MBI, ZEAGFHEFF

KIIEAKIR; is_dense_head_weight L ANETE,



» python/sglang/srt/model_executor/model_runner_components/spec_aux_hidden_state.
py (FEiR PaIRASBRET; K5 source; EA data-contract; &5
_map_muse_target_layer_ids) : f8E& Muse BArE id BET: +1 R RN/ERT
muse_glimmer target B draft 32 id 8928# (& DFlash2DraftModel) , #RITHMG
+1 5| AL

» test/registered/unit/model_executor/model_runner_components/test_spec_aux_hidden_
state.py (#Edk BITMIR; 27| test; X test-coverage; FE
test_muse_target_layer_id_mapping) : ZELMRE E muse_glimmer / qwen3 5 =#%#
draft 28 5 MAES, BIER id MEABELRET,

- python/sglang/kernels/ops/speculative/dflash.py (#Ei EFRNik; B infra; L£R
jit-kernel; &5 _selector_walk_kernel, selector_walk_triton) : 73
_selector_walk_kernel Triton kernel: #i&RXK—/> program, slot R&iFAFEFF AIEIFAE,
RG XAELH kernel, & selector MR X IRIK,

XHEF5: DFlash2DraftModel.compute_candidates,
DFlash2DraftModel._transform_unary_logits, CandidateSelector.build_lattice,
CandidateSelector.sample_path, DFlashGroupedConv.prepare,
DFlashGroupedConv.finish, _grouped_conv, _radix_topk,
_SelectorDraftSampler.stage_sampling_params, _SelectorDraftSampler.call,
_selector_lattice, _propose_selector_block, _commit_accept, selector_walk_triton,
_selector_walk_kernel, is_dense_head_weight, _map_muse_target_layer_ids,
set_block_size

KR BR

python/sglang/srt/models/dflash.py

ORI S, #7138 DFlashGroupedConv. _grouped_conv. CandidateSelector.
DFlash2DraftModel 5 radix_topk, #IiBE&MREEH#EA DecoderlLayer By attention 5§
MLP #&fl, ZA PR B9EEER,

# DFlash2 B3RS ERHSHEESR: LA token BIMIE B B & RIRANERH tap /> token
# ERERE, ABEMAMN—RERER, BRFIMY backbone pass; tap BRAFIIE,
@torch.compile(dynamic=True, backend=get_compiler_backend(), disable=_is_npu)
def grouped_conv(hidden_states, delta, base, block_size, num_groups, group_size, taps):
# € hidden J&E— %49 A (num_groups, group_size) %¢H,
blocks = hidden_states.unflatten(-1, (hum_groups, group_size))
# A¥IEIK (1, taps, num_groups, group_size]: base & checkpoint 3&4%,
# delta I’HEIE token ALK SRE, B outli,c] = 2_t (base + delta) * x[i-t,cl,
coefficients = base.view(1, taps, num_groups, group_size) + delta.unsqueeze(-1)
out = coefficients[:, 0] * blocks
#NERIIRERNER, RUAINY tap BIGRFTE,
position = torch.arange(hidden_states.shape[0], device=hidden_states.device)
# 2 B9% block size AL EBUR, B REIFIRIL; worker BEHTHY block size THEIE 2 HI%.
if block_size & (block_size - 1) == 0:
position = position & (block_size - 1)
else:



position = position % block_size
for tap in range(1, taps):

# RABMEZIERER: LB | RAEFER i-tap RER,

shifted = F.pad(blocks[:-tap], (0, 0, 0, 0, tap, 0))

out = out + coefficients[:, tap] * shifted * (position >= tap).view(-1, 1, 1)
return out.flatten(-2)

class DFlashGroupedConv(nn.Module):
" ge—AN DFlash 3R BN SEEHR,

BNTFREWEEMR: prepare BRMAFRERMHMAL, finish BHR—REY
AEBERMY, AASHMEBEA— kernel projection,

def __init__(self, hidden_size, block_size, taps, group_size):
super().__init_ ()
if hidden_size % group_size:
raise ValueError(
f'DFLASH conv_group_size={group_size} @AME R hidden_size={hidden_size}, '
)
hidden_size = int(hidden_size)
self.block_size = int(block_size)
self.taps = int(taps)
self.group_size = int(group_size)
self.num_groups = hidden_size // self.group_size
# 7 /& [input/output, tap, channel], S5illZ4%HHRE—K,
base_kernel = torch.zeros(2, self.taps, hidden_size)
base_kernel[:, 0] = 1.0
self.base_kernel = nn.Parameter(base_kernel)
# IR — 3R B B = A AS S B R A B0 S R Ko
self.kernel_projection = nn.Linear(
hidden_size, 2 * self.taps * self.num_groups, bias=False

def convolve(self, hidden_states, delta, side):
# X BARID static MIEERIFREKAIR: HIZH trace HEE BE/FE1L,
# ZERIRM group RI|ISTIMETR B RIEE BRIL,
torch._dynamo.mark_static(hidden_states, 1)
torch._dynamo.mark_static(delta, 1)
torch._dynamo.mark_static(delta, 2)
return _grouped_conv(
hidden_states, delta, self.base_kernel[side], self.block_size,
self.num_groups, self.group_size, self.taps,

def prepare(self, hidden_states):
# —RIBRIFHAANSRE RS MM A& 2K,

coefficients = self.kernel_projection(hidden_states).reshape(



*hidden_states.shapel[:-1], 2, self.taps, self.num_groups

)

return (
self._convolve(hidden_states, coefficients]..., 0, :, :], side=0),
coefficients[..., 1, i, :1,

)

def finish(self, hidden_states, coefficients):
return self._convolve(hidden_states, coefficients, side=1)

python/sglang/srt/speculative/dflash_worker_v2.py

Worker MI&£ X : SelectorDraftSampler & selector decode #&3# draft CUDA graph, %
— RN T>0 RAERIR; 3 propose_selector block. _commit_accept, FXE
target Im_head f3E 43R 1L,

def _selector_lattice(draft_model, pred_hidden, anchor_token_ids):

# radix top-k kernel & 2D #, %&&F [batch, slots, hidden] Bi%Z K £J&,

bs, num_pred = pred_hidden.shape[0], pred_hidden.shape[1]

candidate_ids, unary_logits = draft_model.compute_candidates(
pred_hidden.reshape(-1, pred_hidden.shapel[-1])

)

candidate_ids = candidate_ids.view(bs, num_pred, -1)

# build_lattice A unary logit. hidden JR&SS5 BIIEE anchor token Hj3E

# slot B34, a4 walk £,

return candidate_ids, draft_model.candidate_selector.build_lattice(
candidate_ids=candidate_ids,
unary_logits=unary_logits.view(bs, num_pred, -1),
hidden_states=pred_hidden,
anchor_token_ids=anchor_token_ids,

class _SelectorDraftSampler:
"3 B3Pt draft CUDA graph B selector decode, #/u5 T>0 RAEH A —KBKEZ,

—/NMEIRE graph BREFAMEN: AL EXHERIZ, #8S greedy_mask AEANERAT
#H argmax, B4 buffer b 7EERITAR MBS graph, EFKAETHE EMRIFTEEK.

def __init__(self, *, draft_model, block_size, max_bs, device):
self.draft_model = draft_model
self.selector = draft_model.candidate_selector
self.block_size = int(block_size)
max_bs, gamma, top_k = int(max_bs), self.block_size - 1, self.selector.top_k
self.out = torch.empty((max_bs * gamma,), dtype=torch.inté64, device=device)
# XL puffer BRI graph, ERRIAIH stage_sampling_params Rl#T,
self.temperatures = torch.ones((max_bs,), dtype=torch.float32, device=device)
self.greedy_mask = torch.ones((max_bs,), dtype=torch.bool, device=device)
self.uniforms = torch.empty((max_bs, gamma), dtype=torch.float32, device=device)



self.candidate_out = torch.empty(
(max_bs, gamma, top_k), dtype=torch.inté4, device=device
)
self.q_out = torch.empty(
(max_bs, gamma, top_k), dtype=torch.float32, device=device

def stage_sampling_params(self, *, bs, sampling_info):
# AFE draft graph EREVAA; RAWIERIEEEE 1.0 748
# greedy_mask E True, {#XAFER/Z2RIAHENME argmax,
if sampling_info is None:
self.temperatures|:bs].fill_(1.0)
self.greedy_mask|[:bs].fill_(True)
return
torch.clamp(
sampling_info.temperatures.view(-1)[:bs].to(torch.float32),
min=1e-5,
out=self.temperatures[:bs],
)
self.greedy_mask][:bs].copy_(
resolve_greedy_mask(
bs=bs, sampling_info=sampling_info, device=self.greedy_mask.device

def _call__(self, hidden_states, input_ids):

bs = hidden_states.shape[0] // self.block_size

block_ids = input_ids.view(bs, self.block_size)

# BRAME 0 2BIIER anchor token, proposal MY E 1 FFi4.

hs = hidden_states.view(bs, self.block_size, -1)[:, 1:, :]

candidate_ids, scores = _selector_lattice(self.draft_model, hs, block_ids[:, 0])

# graph W philox X#f: SR ERIED A K E I EHHE uniform,

tokens, g_rows = self.selector.sample_path(
candidate_ids=candidate_ids,
scores=scores,
uniforms=self.uniforms[:bs].uniform_(),
temperatures=self.temperatures[:bs],
greedy_mask=self.greedy_mask|[:bs],

)

# B 5% worker EERG IR, &%EE q —35%&M T>0 THik verify,

self.out[: tokens.numel()].copy_(tokens.reshape(-1))

self.candidate_out[:bs].copy_(candidate_ids)

self.q_out[:bs].copy_(g_rows)

python/sglang/kernels/ops/speculative/dflash.py

3 selector_walk_kernel Triton kernel: &i&ERK— program, slot 1R A2 Fr AEIRAR
, AOE XA kernel, & selector MREMI X AR,

@triton.jit



def _selector_walk_kernel(
scores_ptr, candidate_ptr, uniforms_ptr, temperatures_ptr,
greedy_ptr, tokens_ptr, g_ptr,
slots: tl.constexpr, top_k: tl.constexpr,

# &/ program fist—MER: — A slot B K Mo KB EFERF,
# slot 5§ slot BUKIERTF NIEIR, TIAEEA slot BEH— kernel,
row = tl.program_id(0)
offsets = tl.arange(0, top_k)
temperature = tl.load(temperatures_ptr + row)
greedy = tl.load(greedy ptr + row) |= 0
previous = 0 # MEIIER anchor H&, previous iBE_E— slot #EFHEERSE],
for slot in range(slots):
base = (row * slots + slot) * top_k
# B E— slot 1&3% ¢ MNAEZ 24T Bl edge(p -> ¢) R EE A,
scores = tl.load(scores_ptr + (base + previous) * top_k + offsets).to(tl.float32)
if greedy:
# RWATE argmax, FFLL one-hot BERE H q: verify BRI ZE
# B A R PR R SR E AR
best = tl.max(scores, axis=0)
index = tl.min(tl.where(scores == best, offsets, top_k), axis=0)
probabilities = tl.where(offsets == index, 1.0, 0.0)
else:
# XAEATIRE CDF A uniform #EZESE, BEERED softmax FEHLQ,
scaled = scores / temperature
exponentials = tl.exp(scaled - tl.max(scaled, axis=0))
probabilities = exponentials / tl.sum(exponentials, axis=0)
uniform = tl.load(uniforms_ptr + row * slots + slot)
index = tl.sum(
tl.where(uniform >= tl.cumsum(probabilities, axis=0), 1, 0), axis=0
)
index = tl.minimum(index, top_k - 1)
#q 2" LhHEMEBRANSM " AVAERE. XKL,
# verify BT KIELL KA,
tl.store(g_ptr + base + offsets, probabilities)
tl.store(tokens_ptr + row * slots + slot, tl.load(candidate_ptr + base + index))
previous = index

def selector_walk_triton(*, candidate_ids, scores, uniforms, temperatures, greedy_mask):
batch, slots, top_k = candidate_ids.shape
tokens = torch.empty((batch, slots), dtype=torch.intb64, device=scores.device)
g_rows = torch.empty(
(batch, slots, top_k), dtype=torch.float32, device=scores.device
)
_selector_walk_kernel[(batch,)]( # —X 23 batch 4> program,
scores.contiguous(), candidate_ids.contiguous(),
uniforms.contiguous(), temperatures.contiguous(),
greedy_mask.contiguous(), tokens, g_rows,



slots=slots, top_k=top_k, num_warps=1,

)

return tokens, g_rows

R A

7 PR B review K= ALFUERARE: &£I4F hnyls2002 X% H APPROVED, IE3CA

LGTM', BE/EUL 3 NE commit &FE T flashinfer fallback &2, pytest main AR5 TP

size 3| . ORISR FE PR body F: 'Lossless decoding is the property that

matters here and it is structural' ——RWTHIH AR E. RAETREIESZHMERE g, verify

E 3|8 proposal /5 L FrER—3K, MEH LB AXHRRIIARE; RNEKETR conv +

selector IFSNTEE AN 1.5%-2.7%, EPFE batch 3 AMmMEH, X EFIRITULATmIE review

Wi, IFEREARR,

c FHEFHEADRE (other): BARERZEANTFITIS; RITIEEFE PR body BIERARSE T
% verify BYLEMPELRIEF,

R fe5 7

- RS

1. Xt target Im_head B9E#1%2E: DFlash2DraftModel.compute_candidates 38 target
Im_head weight BHRZLEMEM matmul, E1b head (FP8/INT) & U RHUE(HIREGE
REEIRER, F is_dense_head_weight ¥£2&5 _eager R1LERIR, FHAHETMRTLE
, BEELZENILETH e2e TANMERIE,

2. ¥ Triton kernel BB E 58 11: _selector_walk_kernel # top_k 5 slots A
tl.constexpr, K top_k THFERLHALMEK,; HAMREEE
CandidateSelector.sample_path, Xt selector_walk_triton 89a)#& ZH R,

3. CUDA graph W RNG Ejk: self.uniforms[:bs].uniform_() & captured graph RHAT
, ARH philox RSEBRER IS, THK / ERIFZAFEK uniform FFIEA,
SHIRKAE AR B

4. flashinfer W[3BRFIER: radix_topk ZEERD flashinfer BYEIR torch.topk, WE XTI
FHERIHEF 1B X B RIF— A BERIER LR bit KA EI, BT flashinfer IR
o

5. Muse & id BB E MR E : _map_muse_target_layer_ids IBRETEME +1 KA
¢ target 5 draft Z2#92R-&¥|¥7; DFlash2DraftModel B EMAZ R, BIA
Muse BRBEZERBIBITANLER ST/, MREEE 5 MAS, - ¥R XAF: A
DFlash2 checkpoint (o z-lab/Qwen3.8-27B-DFlash2.
meta-models/Muse-Glimmer-30B) &, R —IRBLRBRKEMIRSSHEITTREES
acceptance 5&H1 (GSM8K # 3% 3.43x vs DSpark 2.69%x) ., X &% : draft step
KERE selector &, ZHNTEE 1.5%-2.7% HKE batch P ; selector decode
&3t CUDA graph ERIEMESIN kernel BEh, XERN: speculative B2 FT—50h
Mo % (selector B2 5 R argmax BI2HE) . BEEEFSEVTRALEFA; FOURIE
TE CPU CI suite (base-a-test-cpu) , H run-ci-extra B, - XRAFE: RHAREZ
RNERIZEE |, #T Triton kernel REBZERE , CUDA graph N RNG ER&UZ ,



flashinfer =[3%&ARE &R

KRR EE

« PR #35382 [Refactor] Share the page-aligned decode alloc lens between EAGLE and
DFLASH: [RlJ& DFLASH spec BRIZMEBLEEM, BEIEFEW XK dflash_worker_v2.py 5
dflash_utils.py BIA#EZEHE, 54K PR B worker 2Xah R SCH&ESE,

« PR #35265 [Spec] Page-align the DFLASH decode KV reservation: (& &
dflash_info_v2.py / dflash_worker_v2.py B9fR®S KV TEIEMK, 54~ PR £R—
DFLASH v2 ##rd&12 E&fm, MK DFLASH v2 BUESUR# 2,

« PR #35375 [Memory] Borrow CUDA graph pool storage for EAGLE sampling: 54~ PR
B _SelectorDraftSampler &itREJR: #FE CUDA graph 3R / EA R L EEES
buffer 5§ RNG RZ, ZZRAAEE sampling By R A A M=,

« PR #35339 [diffusion] Per-request lossy accelerations: Cache-DiT, CFG gating,
attention backend override: [ElA checkpoint/ B2 & IR 54 B4 v 36 403% - % B BRIAREF IR 2
, RITEE 3%, AIMIZME SGLang AR RE A A T HEIR SRS R



