PR #32393 ZEIRLE

sgl-project/sglang
[Spec] Share the grammar mask build and verify-tree staging across spec workers
A FEHE: 2026-07-25 18:40

JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/32393

/—

PHATHRE

« —4]iE: £F spec worker 88y grammar mask ¥#2Z5 verify-tree staging

« WEE: BUIUFHEEE spec_utils.py PEIEEY GrammarTree Ao
build_grammar_vocab_mask &%k, LHEZAE RN GPU/CPU REFR FTfLe
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THRES B

/™ worker E & 523, generate_token_bitmask -> .to(device, non_blocking=True) ->
clear sampling_info.vocab_mask, &% HiEBER B H#F . ANEEMA grammar X3S
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1. #13% GrammarTree 2£ (spec_utils.py) : FHE = verify-tree tensor (
retrieve_next_token, retrieve_next_sibling, draft_token) B9 D2H 4|, 12t
from_device (& HF# £ #|FHiCFK event) # from_host (EHE®ZE host tensor) L] A
Y%, resolve A RBEBE RKIFEINEHEF event,

2. 3¢ build_grammar_vocab_mask &# (spec_utils.py) : UK GrammarTree 38 H
resolve 3REX host tensor, RJEAHE BA M generate_token_bitmask 3 bitmask, X
non_blocking=True tf£%| device, RIBEMR sampling_info.vocab_mask ¥ %7k &
extend-stage B mask,

3. Bk EAGLE worker (eagle_worker_common.py) : ¥BEAB =R async_d2h + event
LXK B A —4T GrammarTree.from_device(...), ¥
grammar_copy_done.synchronize() + generate_token_bitmask + &2 HEERA
build_grammar_vocab_maske

4. 253& NGRAM worker (ngram_worker.py) : J§JRAH] generate_token_bitmask +
vocab_mask.to(device, non_blocking=True) + vocab_mask = None &# K
build_grammar_vocab_mask, & XN GrammarTree.from_host EA tree B2 % host L,

5. £ ¥ device tree links: eagle_sample f1 mamba/gdn/kda JE3#{1R E#12E device
tensor, R¥& grammar mask MERZHE,
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- python/sglang/srt/speculative/spec_utils.py (1#3k M T E; 25| source; HEA
core-logic; &5 GrammarTree, init, from_device, from_host) : #3% GrammarTree 3£

#7 build_grammar_vocab_mask &%k, EROEMNBIR, TEEXEZEE P Tib,

- python/sglang/srt/speculative/eagle_worker_common.py (#i3k EAGLE TAFZ; 25|
source; £ dependency-wiring) : BRF I async_d2h + event E#, KAER
GrammarTree.from_device fa build_grammar_vocab_mask, BV 41 fTEE N,

« python/sglang/srt/speculative/ngram_worker.py ({3 NGRAM T AEZ; 27| source;
KA core-logic) : A GrammarTree.from_host #7 build_grammar_vocab_mask &t
NGRAM By grammar mask #93&, JEFMRE S B to(device) o vocab_mask FE,

KBS GrammarTree.init, GrammarTree.from_device, GrammarTree.from_host,
GrammarTree.resolve, build_grammar_vocab_mask

KERAY B EX
python/sglang/srt/speculative/spec_utils.py

¥ GrammarTree 240 build_grammar_vocab_mask F#k, EROEHMNEIK, FAAERLE
FEEF T,

class GrammarTree:
"""The verify tree the grammar bitmask is built over, on the host.
““from_device " starts an async copy, so build it before the target verify
launch; ~“from_host™" is for algorithms that build the tree there (NGRAM).

def __init__(self, host: Tuple[torch.Tensor, ...], done_event):
self._host = host
self._done = done_event

@classmethod

def from_device(
cls,
retrieve_next_token: torch.Tensor,
retrieve_next_sibling: torch.Tensor,
draft_token: torch.Tensor,

) -> "GrammarTree":
tensors = (retrieve_next_token, retrieve_next_sibling, draft_token)
host = tuple(_async_d2h(t) for t in tensors) # &3 D2H, FEEEYEIR
# Sources may be mixed -- an algorithm can synthesize part of the tree on
# the host - so the event has to key off whichever one is on device.
device = next((t.device for t in tensors if t.device.type = "cpu"), None)
if device is None:

return cls(host, None)

done = torch.get_device_module(device).Event()
done.record() # £ £ #5251 event
return cls(host, done)



@classmethod
def from_host(
cls,
retrieve_next_token: torch.Tensor,
retrieve_next_sibling: torch.Tensor,
draft_token: torch.Tensor,
) -> "GrammarTree":
# H¥EFEEE host tensor, T'E event
return cls((retrieve_next_token, retrieve_next_sibling, draft_token), None)

def resolve(self) -> Tuple[torch.Tensor, ...]:
# BEFEDEEFR D2H A
if self._done is not None:
self._done.synchronize()
return self._host

def build_grammar_vocab_mask(

*
5

regs: List[Req],
verify_input: Speclnput,
tree: GrammarTree,
sampling_info: SamplingBatchInfo,
device,
) -> Optional[torch.Tensor]:
"""Build the constrained-decoding bitmask over a verify tree and stage it on device.
Call it after the target verify launch: resolving the tree and traversing it are
both host work, so both overlap that forward.
vocab_mask = generate_token_bitmask(
regs,
verify_input,
*tree.resolve(), # E#E4F D2H Bk (MMREE) , REBHAME mask
sampling_info.vocab_size,
)
if vocab_mask is None:
return None

assert verify_input.grammar is not None

# non_blocking is safe: the bitmask is pinned (see xgrammar_backend), and stream
# order keeps the copy ahead of the sampler's apply_vocab_mask.

vocab_mask = vocab_mask.to(device, non_blocking=True)

# Clear stale extend-stage mask before sampling.

sampling_info.vocab_mask = None

return vocab_mask
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« GrammarTree HIFE&iT: HELE YR stream LE&fR clone, FA tree £ &l HFIREF
% & draft kernel ZJ&. verify launch Z8l, #BAM stream ZT{& (Fm kv_canary 89
FutureTensors) B per-tensor clone fo& F stream Fi&4& per-step verify &2,

+ NGRAM R staging: NGRAM Hy tree REFRIE host LIRAE (#32380) , A& E D2H
staging, EMWEEIRA from_host, XiEBR T 3% from_device / from_host BYSZFRHME,

« device tree links & : eagle_sample ZEH'E device LER#A tensor, HIL
GrammarTree R4 grammar mask 2T E BIER 2
« StagedGrammarTree B9ZITSEE (design): HEZFRIT, EARIED KATEIEX|EFE

R PR o
« NGRAM R staging BIJREA (design): it £ iFRE worker 33F-&3E 17 N A2
GrammarTree, R7&BLHIMTH.
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« R TEXEE TR AN bug TTEEFE grammar AR LK ERERL, Bl T

1. PR B T REHCERMMIRER (NGRAM JSON-schema decode &IE RS EHIAT
—3) ;

2. B ESMEY—Dbuild_grammar_vocab_mask NERIEA generate_token_bitmask I
T E#EE non_blocking Ef&5%1 vocab_mask HEIE;

3. X3dE grammar BRI H;

4. MR BFE NGRAM fn EAGLE A RAFES, ¥R, BERXRREK. BEXRA
GrammarTree.resolve F event [F# & MKFEK host EKRR A HIE, BN EF T
device ERMMT 0L, H event ERF EFIELRHEE, RPREERARE], T IEH,

- M SEE: X" speculative decoding worker R, XHF L& (no behavior
change) . 2E: $%3 &, EBAERTEERBEHSE—T LN, ERKREZL worker RN
grammar XIFTEEMEATE, MHaE: LRM, RmBAIIEFEIE non_blocking EAER

O HEETTRE, AR TIERE, TEPME: BEREA, RDT EAGLE 1 NGRAM #4y 60
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« PR #32380 [Spec] Derive NGRAM grammar tree links on the host instead of reading
back retrive_next_token: It PR 3 NGRAM # tree 853k A 43| host, {£458 NGRAM
worker T £ GrammarTree.from_host, £4< PR EMHAEIIEZ —,

« PR #32353 [Spec] Consolidate the grammar sync decision into

ScheduleBatch.grammar_needs_sync: R A speculative grammar t%X &y, &£&
grammar [ ¥k, 54 PR £ZHRERAE R,



