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Speculative decoding + grammar B, &4 verify HBEE CPU F3R: # I draft tokens
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BIEFRER, BRERE need grammar_sync 3B&| £ F¥E batch £&, &3 GPU E&A
grammar decode #BEA REZ N, PR BBMRESR grammar CPU IT4E (FSM 3t fn
bitmask #3&) #3%| GPU verify forward & B R, MTEBRZ RS,

LI RE

1. NINBEAIAFRIT: TE SpeculativeAlgorithm 35 L0 supports_grammar_overlap() 5% (
EAGLE 3R[E True, CustomSpecAlgo BRIA False) . AE BARIE MATITRE BT & & X3
g5,

2. AERBEEFEES: & scheduler.py 8y is_disable_overlap_for_batch 1, ¥ spec E%%
¥ grammar overlap B, AHREA grammar MXAES, L
_advance_pending_grammar() 7%, BimA result_queue FRAIEH batch, A
batch_result_processor.advance_grammar_fsm() 3#3# FSM, ZASEER
grammar_barrier £36%5 worker,

3. %— FSM #3t 5. & batch_result_processor.py 35| AN advance_grammar_fsm() A%
, %38 decode #n extend B FSM #E#, decode B BiTIZH
grammar_retained_tokens ¥R EE##, _apply_prefill_grammar 30
already_advanced £ AL FHEM barrier #H#BIEMN,

4. Eagle worker E&# 05 forward: 7 eagle_worker_common.py B run_eagle_verify
i, % draft/verify D2H # Nk A RS (ER pin-memory &4 X + CUDA event) , &
target verify forward X 4t/5. bitmask ¥ZERIE event, X IFTEH
grammar_barrier &3, 7 target forward ZJ&. bitmask ZRIAH. bitmask B9 H2D
¥ 0{E A non_blocking=True,



5. XGrammar pinned bitmask: 7 xgrammar_backend.py # $73¥
_allocate_token_bitmask() &%k, 2B pin-memory B bitmask K&, #F/E4 H2D # N
BEERW,

6. BBEKEL: E# GenerationBatchResult i3 grammar_advanced fao
grammar_retained_tokens; ScheduleBatch.copy() £ has_grammar; EAGLE B2 /
% E worker #1 FrozenKV MTP worker 8 forward_batch_generation #%
grammar_barrier, JMIRAX 4N T fake B9 forward_mode X ¥#F,

R

« python/sglang/srt/managers/scheduler_components/batch_result_processor.py (#k
MALIRLE R AR . KB source; A core-logic; 5 _apply_prefill_grammar,
advance_grammar_fsm) : 2052, #F3E advance_grammar_fsm %— FSM s,
_apply_prefill_grammar %3#F already_advanced #7i2, BWAESRIZTESHH, R
_resolve_spec_v2_tokens HiH advance_grammar_fsm F##| A
grammar_retained_tokens # % =% FSM 3&)A,

« python/sglang/srt/managers/scheduler.py (#£3k AE 2 ; 25| source; E& core-logic
; fF5 _advance_pending_grammar) : EE 8BS 2K is_disable_overlap_for_batch
, 1% 3F grammar overlap WEZARERE grammar &&| X HNES, FE
_advance_pending_grammar YE4 grammar barrier, fE worker verify Z Ri## F—A

batch By FSM, 523 CPU § GPU E &,

« python/sglang/srt/speculative/eagle_worker_common.py (3 Eagle Worker; 2%
source; A dependency-wiring) : &% ZF verify R run_eagle_verify 7
grammar_barrier %k, SZMFH D2H # I + CUDA event, £ grammar CPU IS5
target verify forward &, EE vocab mask By H2D # 12K non_blocking, ##—
W RIER,

« python/sglang/srt/constrained/xgrammar_backend.py (#3k A% j53%: 25| source;
A core-logic; &5 _allocate_token_bitmask) : A% non_blocking H2D B IE &
, allocate_vocab_mask BXR AR EC pin-memory K&, HRERIA pageable KB, XESZI
EEWN KL,

« python/sglang/srt/speculative/eagle_worker _v2.py (#3& Eagle Worker; 25| source;
KA core-logic; &5 forward_batch_generation, verify) : 22 EAGLE worker A&
forward_batch_generation ¥ % grammar_barrier % verify /3%, #HmfE%
run_eagle_verify,

« python/sglang/srt/speculative/multi_layer_eagle_worker_v2.py (3R Eagle Worker; £
%l source; EH core-logic; 5 forward_batch_generation, verify) : %E EAGLE
worker R, 5 8RR,

« python/sglang/srt/speculative/spec_info.py (3R HEMEE ; K5 source; £KR
core-logic; 5 supports_grammar_overlap) : SpeculativeAlgorithm 370
supports_grammar_overlap 7% (BRIARE False) , EAGLE FEEZ A True,

- python/sglang/srt/speculative/spec_registry.py (&3 EMEM; K7 source; LR
core-logic; &5 supports_grammar_overlap) : JEMEE#H b0
supports_grammar_overlap #xiC.



. python/sglang/srt/managers/utils.py ({3 TEZ%k; 257 source; A core-logic) :
1  async_d2h TEX¥, ATE pin-memory K& EHSTIEFRZE device-to-host # 1,

. test/registered/unit/managers/test_batch_result_processor_spec_grammar.py (f&ik
BN 5| test; A test-coverage; 5 _FakeForwardMode, is_decode,
is_extend) : MIREFH: K fake forward_mode N is_decodelis_extend F3E, ZIFH
BIBTRIE S Z IR,

- python/sglang/srt/speculative/frozen_kv_mtp_worker_v2.py (#3k Frozen MTP; 35|
source; M core-logic; &5 forward_batch_generation) : Frozen KV MTP worker
Bl &0 grammar_barrier S3k4E3%, iR —3KE,

- python/sglang/srt/managers/schedule_batch.py (13 EERAIE; 5] source; LR
core-logic) : ScheduleBatch.copy() ¥4 has_grammar &M, EAZ| T H batch BlA&E
advance_grammar_fsm FEEY B BT EEEIIEE,

X5 advance_grammar_fsm, _advance_pending_grammar, run_eagle_verify,
_allocate_token_bitmask, supports_grammar_overlap, forward_batch_generation,
_async_dZ2h

R R B

python/sglang/srt/managers/scheduler_components/batch_result_processor.
Py

RS2, #F3E advance _grammar fsm %— FSM #3t, apply_prefill_ grammar X
already_advanced #rit, MR ESREATEEHH, R _resolve_spec_v2_tokens FIRH
advance_grammar_fsm #F|H grammar_retained_tokens # % =X FSM &7,

# XBEKED 1: _apply_prefill_grammar 340 already_advanced 5%k
# % grammar barrier B3 FSM B, R R grammar.finished IR

def _apply_prefill_grammar(
self, *, req: Req, next_token_id: int, already_advanced: bool = False
) -> None:
# RA MKW barrier 3B accept_token
if not already_advanced:
try:
req.grammar.accept_token(next_token_id)
except ValueError as e:
logger.error(
f"Grammar accept_token failed for req {req.rid} "
f"with token {next_token_id}: {e}"
)
req.to_finish = FINISH_ABORT()
# 84 EH grammar.finished RS
req.grammar.finished = req.finished()

# KBEKSY 2: _resolve_spec_v2_tokens A advance_grammar_fsm
# ZATHIREIME grammar barrier R verify PHAT (IEEEERIR) |



# BB TE L R AR FSM; BA|A grammar_retained_tokens # % & & ##
self.advance_grammar_fsm(result, batch)

python/sglang/srt/managers/scheduler.py

P EBAA: BEK is_disable_overlap _for_batch, {#%3F grammar overlap BWEAFHH
grammar ®BHE|XFES, I advance _pending grammar EA grammar barrier, &
worker verify Z Bi##t F—A batch 8§ FSM, 523, CPU 5 GPU &,

# <BEKSY 1: is_disable_overlap_for_batch T #3€ supports_grammar_overlap #|&F
# X3F overlap WHEIELRBEAN grammar MBHI XA RAEES
need_grammar_sync = (

batch

and not batch.spec_algorithm.is_none()

and not batch.spec_algorithm.supports_grammar_overlap() # $3g 54

and batch.has_grammar

and batch.forward_mode.is_decode()

and len(self.result_queue) > 0

)

return disable_overlap_for_batch or need_grammar_sync

# XEEKEN 2. _advance_pending_grammar — grammar barrier
# 38 %5 R EAS| MR AL FEHY decode batch, HEFHHIER FSM,
# ERF4L verify ZIREY bitmask RBEE T HHTHI committed tokens ¥z

def _advance_pending_grammar(self):
""Grammar barrier: IR NG| FELIR batch B93B7E FSM™"
for prev_batch, prev_result in self.result_queue:
self.batch_result_processor.advance_grammar_fsm(prev_result, prev_batch)

# @A A run_batch £33 grammar_barrier % worker
if batch.spec_algorithm.supports_grammar_overlap():
fwd_kwargs["grammar_barrier'] = self._advance_pending_grammar

python/sglang/srt/speculative/eagle_worker_common.py

F = verify R# run_eagle_verify ¥f0 grammar_barrier 3k, SLEFH D2H #£ N +
CUDA event, £ grammar CPU ITE5 target verify forward £&, R vocab mask 8y
H2D # M #%A non_blocking, #—3FFamatiR,

# eagle_worker_common.py :: run_eagle_verify
# #F¥E grammar_barrier 2%k, 7 B#x verify forward Z 5. bitmask Z Bl H

#1. 5% D2H #I (EHA pin-memory + CUDA event)

grammar_copy_done = None

if batch.has_grammar:
# _async_d2h 3R[E pin-memory iK&, non_blocking=True
retrieve_next_token_cpu = _async_d2h(verify_input.retrieve_next_token)
retrieve_next_sibling_cpu = _async_d2h(verify_input.retrieve_next_sibling)
draft_tokens_cpu = _async_d2h(

verify_input.draft_token.view(verify_input.retrieve_next_token.shape)



)

# iEK event, RN &L ET5ERKR

grammar_copy_done = torch.get_device_module(device).Event()
grammar_copy_done.record()

# ... Z4% target verify forward ...

# 2. ¥32Z bitmask BIVEA grammar barrier 3 E 30
if batch.has_grammar:
if grammar_barrier is not None:
grammar_barrier() # ## E—/ batch # FSM
grammar_copy_done.synchronize() # /555 # 2K
vocab_mask = generate_token_bitmask(
batch.regs, retrieve_next_token_cpu, retrieve_next_sibling_cpu, draft_tokens_cpu

)

if vocab_mask is not None:
# non_blocking H2D, EER¥ (EJRZ pin-memory)
vocab_mask = vocab_mask.to(verify_input.retrieve_next_token.device, non_blocking=True)
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