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« —A]1E: %— verify mask FTEMR, BARBREEZE AN QLEN_ONLY

- EME: EERFIL. % PR E—NERENEMTEA: AE—FTEHEIKRSA LR BAE.
EABEEREHRETHIEANER., XL ANEBRNEEEREMNE, FHINFEERNRE BEEHR
fa, EEXE verify_mask.py B9i&it (tree_mask_numel 5 fits B9 T) . fits() Xt
FULL_MASK M98 % I i, X% TboAttnBackend & property §3k _ getattr  &3%E4H
T, XMELSM phase REAMEAR EESEMNE,

THRES B

Issue #32050 384 DSV4 MTP/EAGLE fRRSEY build_tree_kernel efficient K draft step
HEX A BELEY FULL MASK 2334 T fill_(True), ZE max_bs=256. num_verify tokens=4.
max_context_len=1M Bt£&3X 1,073,745,920 /N bool (£ 1 GiB/rank) , &3 PyTorch
fill AAZFERTY) 271 us, & steady draft B4y 23%, MSZFRMHZERZIXY 5 us, PR body
H—FHRARANERNE—RIZRERN. dtype FaopEI 1R EEESE, HF Triton 8%
FAR TS AR, Triton T spec BHAAEL. DeepSeek-V4 By FULL_MASK &k
WHE, ANEEL—FTANIFLT AL E R EM R,

TR

1. S| IR E—FrAE VerifyMask (3¢ python/sglang/srt/layers/attention/verify_mask.
py) : F msgspec.Struct ¥ buffer. T mode. BEWIEER is_read FELE—#L, FHiE
fit tree_mask_numel() Z—itEZE. fits() MBEELE. maybe_create_verify_mask()
YEAME—READ, B8 %— A is_draft_runner or skip_prefill or not
num_draft_tokens 3R[El None; is_read=False Bt3&H|fEHR QLEN ONLY, # bs *
draftA2 4Bt

2. BlEiws—iEN: flashattention_backend.py. deepseek v4 backend.py.
triton_backend.py. flashmla_backend.py. trtlim_mla_backend.py A%
hybrid_linear_attn_backend.py #IFR& B # cuda_graph_custom_mask F5 4 Befo
get_verify_buffers_to_fill_after_draft()/target_verify_reads_custom_mask() #9F, KA
A verify mask FEHRE verify_mask property, base_attn_backend.py RE#
REREXRY,

3. 18 & Triton R+ 5118k Triton WAZMAEAEIEK draft * (seq_len + draft) (H

seq_mask_len cumsum RZE) , BRLE max_num_tokens * max_ctx &> bs * draftA2



W; FERRITIEREE num_draft_tokens, KT spec HHMIMEARRERF, G—*
maybe_create_verify_mask /G ARIMHNIZER AN ]IELIE, FERNFEE
dtype=torch.uint8,

4. BERARE BHEBLEL . HybridAttnBackend BRER EE EBIFSE. RELZP
getter, SEEX verify step #RREF L ECIBAD, ML A SLFRBAT target verify BIF /535
8 verify_mask 5§ update_verify_buffers_to_fill_after_draft; TboAttnBackend B &3
verify_ mask BEEAAR property 3  getattr k3K, EER override X
primary.verify_mask,

5. BBREMREEE: I test/registered/unit/layers/attention/test_verify mask.py, BZE
MREE. REMRERERSE. fBITE. dtype BEWMUK Hybrid F#%4A; REHKR
IBRZAH K3 A None B9 positions ¥ERA K build_tree_kernel_efficient 89
position_buf %%k,

R

- python/sglang/srt/layers/attention/verify_mask.py (13t #EE; 25| source; FER
dependency-wiring; %5 tree_mask_numel, VerifyMask, fits,
maybe_create_verify_mask) : #EMNIIE—FrEE, EX tree_mask_numel.
VerifyMask. fits. maybe_create_verify_mask, ZEMNEMHBIZ,
test/registered/unit/layers/attention/test_verify_mask.py (3R #&ADMNK; 2K 5] test;
KA test-coverage; 5 _create, TestVerifyMaskSizing,

test_read_mask_covers_its_layouts_write_bound,
test_unread_mask_drops_the_context_dimension) : ¥¥EE TR, BEHRBRT. &
AMBERERE. KBI1E. dtype BEF0 Hybrid T84,
python/sglang/srt/layers/attention/flashattention_backend.py (#3k SEE A G, 25|
source; EM core-logic; 5 get_verify_buffers_to_fill_after_draft,

target_verify_reads_custom_mask, verify_mask) : FlashAttention EimiEA

VerifyMask, ##% topk > 1 REHBEETEL; topk <= 1 BHERZAR,

python/sglang/srt/layers/attention/deepseek_v4 backend.py (#3k DSV4 fEi; 25|

source; ER® core-logic; 5 get_verify_buffers_to_fill_after_draft,

target_verify_reads_custom_mask, verify_mask) : DSV4 BARMREM AN EEZ 5 H

© MRIEHER, 28 QLEN_ONLY %M ~1 GiB &% 4 KiB,

. python/sglang/srt/layers/attention/triton_backend.py (#3k Triton E3#%; 23| source;
A core-logic; &5 get_verify buffers_to_fill_after_draft, verify_mask) : &£
Triton R HERTARE (BR bs * draftr2) WURT spec RS ELEY B R, F B NEHA
uint8,

« python/sglang/srt/layers/attention/tbo_backend.py (#3k TBO Jk4.k 2 ; 25| source;
KA core-logic; %5 init_forward_metadata_in_graph, init_forward_metadata,
get_indexer_metadata, verify_mask) : &£ TBO JR&X & E property i X S
__getattr__ BHEENK. HEHREFREALNEE, BRIEX primary #,

« python/sglang/srt/layers/attention/hybrid_attn_backend.py (3t B&E3H; 25|

K2

source; EM core-logic; 5 target verify_reads_custom_mask, verify_mask,
update_verify_buffers_to_fill_after_draft) : {5£& Hybrid Jk &% B REXKIZIRE. FHELE



M getter REREH FrEFIL Y R A,

XEFE: tree_mask_numel, VerifyMask.fits, maybe_create_verify_mask,
flashattention_backend.verify_mask, deepseek_v4_backend.verify_mask,
triton_backend.verify_mask, tbo_backend.verify_mask, hybrid_attn_backend.verify_mask

R F B

python/sglang/srt/layers/attention/verify_mask.py

I — TR, T X tree_mask_numel. VerifyMask. fits.
maybe_create verify mask, EENEMEIZO,

# python/sglang/srt/layers/attention/verify_mask.py
from ___future__ import annotations

from typing import Optional

import msgspec
import torch

from sglang.srt.speculative.eagle_utils import TreeMaskMode, default_tree_mask_mode

def tree_mask_numel(
mode: TreeMaskMode, bs: int, num_draft_tokens: int, max_context_len: int
) -> int:

"R EIRAAZIE mode TA bs NMEREAK cell #,

FULL_MASK & £ T XXBta3A%E MB; QLEN_ONLY fR#FE KB Ko
AT B R A ZIFE M E S — WRES| FULL_MASK 2K ERI E 2B,
if mode == TreeMaskMode.QLEN_ONLY:
per_req = num_draft_tokens * num_draft_tokens # R&HF: R droft HEER
elif mode == TreeMaskMode.FULL_MASK:
per_req = num_draft_tokens * (max_context_len + num_draft_tokens) # #¥BRLEE context
4%
else:
raise NotImplementedError(f'Invalid tree mask: {mode=}")
return bs * per_req

class VerifyMask(msgspec.Struct):
"""target-verify FMERBIFERD &0,

build_tree_kernel_efficient & draft SR#E buffer, XZ worker Bkid
seq_lens_sum D2H [E# #R[#R, buffer. fF. 2T i IRAE—FL LI
R&% buffer MAKBERF, WEEHH shape KWILHE R IR, NAZEME
ELANERNBWEE#HEAN cell, Eib buffer B EASWHE,



buffer: torch.Tensor
mode: TreeMaskMode
is_read: bool = True

def fits(self, bs: int, num_draft_tokens: int) -> bool:

"R ARORE NS TFEEE T N,

REERREMBF, FULLMASK RERANTHRAHER — BB ERKRK
max_context_len, fiE &4 ({0 Hybrid) R#EHiZ/E, P max_bs
BRI R Y, X5 X B AT K.
if self.mode != TreeMaskMode.QLEN_ONLY:

return True
return self.buffer.numel() >= bs * num_draft_tokens * num_draft_tokens

def maybe_create_verify_mask(
is_draft_runner: bool,
skip_prefill: bool,
max_bs: int,
max_context_len: int,
num_draft_tokens: Optional[int],
device: torch.device | str,
is_read: bool,
dtype: torch.dtype = torch.bool,
) -> Optional[VerifyMask]:
"I IRBEY max batch HE; XA verify MM ERERE None, "'
if is_draft_runner or skip_prefill or not num_draft_tokens:
return None
# TR R EGE, B context 4; AEEERRARA,
mode = default_tree_mask_mode() if is_read else TreeMaskMode.QLEN_ONLY
return VerifyMask(
buffer=torch.zeros(
tree_mask_numel(mode, max_bs, num_draft_tokens, max_context_len),
dtype=dtype,
device=device,
),
mode=mode,
is_read=is_read,

)

python/sglang/srt/layers/attention/flashattention_backend.py

FlashAttention E3g3EN VerifyMask, 1% topk > 1 REBLEFZ®IEL; topk <= 1 FER
BHRR
# python/sglang/srt/layers/attention/flashattention_backend.py (init_cuda_graph_state %)

# 7 CUDA graph JRS¥EE % —BI2E verify mask,
# topk <= 1 BYIIEEER MAIRERIEED, AT DAL B8R0 T0 A IRER,



# EiEEA %% QLEN_ONLY #F, & context £ E .
self._verify_mask = maybe_create_verify_mask(
is_draft_runner=self.is_draft_runner,
skip_prefill=self.skip_prefill,
max_bs=max_bs,
max_context_len=self.max_context_len,
num_draft_tokens=self.speculative_num_draft_tokens,
device=self.device,
is_read=self.topk > 1, # topk > 1 B flashinfer B&42 4 = RE i 38Y
)

AT K

iZ PR %A review i (review comments_count=0) , &iTITiEE S E PR body 5 issue
==

s X THREESEBAMEINZE: PR body 388 “taking the buffer without its layout would
have the kernel write a shape the reader does not expect’, EIt VerifyMask ¥
buffer. mode. is_read #f&E A—NEIK,

« 2T FULL_MASK B ERER R fits() R R EMFER, EA FULL MASK &EE L
FARE max_context_len, &5 (40 Hybrid) REFIZE, WEREEERAE TEEER T
A, batch #3X max_bs R REE Y, XEFAIBT AN ENERE,

« %F HybridAttnBackend B9ZE M B : PR body BA#ATE & “This is a behavior change,
not a pure refactor’, EARIT & EREHFE®Y, WESERELRTFEREND,

- T mMMET AR

R 58
o RS

1. ITAZXENK: HybridAttnBackend A" &R XN ERFRmEHE", &FEiHk
PFE R Y CUDA graph IR —3K, TTHER"E verify MM BN
TboAttnBackend B = override & k&3 property EX T, FTREZ £ ERELR,

2. ZEZRHNI: QLEN_ONLY fE%A context #ERE, fits() RAEEIZMF; eager
HALIEABN max_bs AR ERE|FHE, (B FULLMASK MRE BN THRHEER", %
draft * sum(seq_len) BN ZPMRATREMA., XEXERTA—IK BTHLEENR
o

3. Triton RYMEIERRM: Triton MR/ ERR T, ERRZEREALRS
tree_mask_numel ARNAE B A, TEHRBEINBAES; T tree_mask_numel FEZ
AEANFERERE, —ELBES,

4. dtype £F: Triton £ uint8, HANHN bool, Z£— ANDORY dtype 53k, BEFELE
FAZRIA bool 3ZEX Triton P& H 191,

5. ZEiREDIRM: DeepSeek-V4, FlashMLA, TRTLLM-MLA ¥##0#A QLEN_ONLY,
X Ub 53 B AR Y AU ILIERD, (B ARk B AR KRR D K is_read, £&3|5
BHR. -®W: AP/ AGERH: EKLETX (1M token) BEA MTP/EAGLE #M



fRELEY DeepSeek-V4 F&, & rank ERERARBDA 1 GiB, &% fill FFHEM 271 usfE
FEAE, #474 draft BRIERBAEKE; FlashMLA, TRTLLM-MLA B35, REER
L AANE R A EZ EIRSE| — AT, HETY verify_mask property BRAAIBHY

XEF, P % base_attn_backend.py. eagle_worker_common.py EA#EEIZ; AHE
TBIHMEE T Hybrid/Tbo JRA BEEERE BRI FRB LG, HIARH: AESEHETIRA
phase H&EH (N CudaGraphBufferRegistry) BT B3R, FBAREIF KA,

- RFEARIT: Hybrid/Tbo ¥ & A/THZEE , FULL_MASK #BRATAMEE , QLEN_ONLYZE
ERENXREEME , ZEmREDEF R

RERIREE

« PR #32060 [Spec][DSV4] Avoid oversized speculative verify-mask fill: A& PR 89 % &%
B A ERTHEMAIZ PR (body FEAHE supersedes #32060) , EFEETAT #32050 B4 1
GiB fill a]&&,

« PR #31430 Remove unused draft-extend CUDA graph top-k: EJ& speculative
decoding BRI T AN / iTEERE, BAir—IK, "xBEHIE,

« PR #32692 [gdn] support replayssm with extra buffer: RI&EEXT speculative 5
mem_cache HA L HFXEE, 54AK PR B phase REMEHH A%,



