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PATHE
o —AE: R BEENENAEDIE batch size BRANYIhr EMA 535 K%
HEDME: Z PRI ET BENHNMAEEZGEEAN, RiT EZ2RT mEREMMERERML (

CUDA E#3) . REBRERS, MIRBEAR. BWXFTEN RENBLNFLERIEZ L
H 2 AdaptiveStepSlot o AdaptiveController Bi%it, L& CUDA B3k 57823 B K,

ThRES EAL

PR #21599 introduced adaptive speculative decoding that dynamically adjusts
speculative_num_steps based on EMA of accept lengths. This PR extends the adaptive
controller to maintain per-batch-size independent state, where each BS range has its
own EMA tracker, candidate steps, and hysteresis thresholds.

SRR

1. ES&MkiE (adaptive_spec_params.py) : ¥BR—2REEY B A batch size TR
ST, FE _load_adaptive_config REAMEFH AR B S, BN ({1
{..}, 64" {.}}) FomERAEMNELKBHEN, EX DEFAULT_ADAPTIVE_CONFIG &&=
LRI R,

2. 5| N\ AdaptiveStepSlot o AdaptiveSpeculativeParams: &4 BS SR N—/
AdaptiveStepSlot SZl, FRISLZEIF EMA. &5 KFnig =550,
AdaptiveSpeculativeParams BIEFiH slot, 3FET bisect_right &K U /] BS MR8y
slot,

3. IATHRORASYI#: (adaptive_runtime_state.py) : AdaptiveController 73
activate_step_by batch #3%, &R decode RIMRIE batch size IR F (LD HIE ik
ITRDRAS (attention backend. CUDA B%) , on_verify_complete A AIFEEEIK
batch_size 4%, EH XN slot 8§ EMA,

4. Worker £5% (eagle_worker.py, eagle_worker_v2.py, base_spec_worker.py) : &
forward_batch_generation B decode 4% B 4T A
activate_step_by_batch(batch_size), build_adaptive_runtime_state #r3&
cuda_graph_bs 5%k, XS K CUDA B BS S5, override_worker_state IIEEt
f&2X server_args, 1 CUDA E#IRR £REFRE 280 BS A,



5. MR5 XY : #F3E TestAdaptiveStepSlot #r TestAdaptiveSpeculativeParams E7olis,
, MEEEMR., TEKRE. ceiling_coeff &, EH adaptive_speculative_decoding.mdx
XA, EAFTEERNAER A X,

REEF:

« python/sglang/srt/speculative/adaptive_spec_params.py (#3k S$kBE; 5| source
; EA dependency-wiring; 5 load_adaptive_config, _load_adaptive_config,
_resolve_candidate_steps, validate_adaptive_initial_steps) : BoE XA R KE.
DEFAULT_ADAPTIVE_CONFIG. AdaptiveStepSlot & X, & batch size BRAWZ S
BB TEAEIR,

- python/sglang/srt/speculative/adaptive_runtime_state.py (#3k mATHRORA; 5
source; M core-logic; % init_states, on_verify_complete,
activate_step_by batch) : AdaptiveController #3832 batch size ¥I#eb #EIALWB 45,
BESIETEE Worker mTHRDRAST .,

. test/registered/unit/spec/test_adaptive_spec_params.py ({3 BMR; HEF test; %
A test-coverage; &5 TestAdaptiveSpeculativeParams, _make_params_from_config,
test_params_loads_config_path, TestAdaptiveStepSlot) : £ &M AdaptiveStepSlot
#1 AdaptiveSpeculativeParams BIECEME. EMA E#H. ceiling_coeff &,

« python/sglang/srt/speculative/eagle_worker_v2.py (#3& #0 Worker; 25%| source;
KA core-logic; &5 on_verify_complete_cpu, activate_step_by batch) : SpecV2
Worker 8 A% batch size H#F $Z 1, K on_verify_complete_cpu Fofig
activate_step_by_batch A 3%

« python/sglang/srt/speculative/eagle_worker.py (#£3& M Worker; 283 source; £&
core-logic) : SpecV1 Worker X RN1&2%, &5 SpecV2 FEi&#, X$F cuda_graph_bs #
B AR S

XPEMF5 . AdaptiveStepSlot.init, AdaptiveStepSlot.update,
AdaptiveSpeculativeParams.init, AdaptiveSpeculativeParams.get_steps_for_batch,
AdaptiveSpeculativeParams.on_verify_complete,
AdaptiveController.activate_step_by_batch, AdaptiveController.on_verify_complete,
EagleWorkerV2.activate_step_by batch, EagleWorker.activate_step_by_batch,
_load_adaptive_config, validate_adaptive_initial_steps

R A B

python/sglang/srt/speculative/adaptive_spec_params.py

BB R R BaE. DEFAULT _ADAPTIVE_CONFIG. AdaptiveStepSlot £E X, £ batch
size REAIBIZ LS ERE FRALIR,

# - BRUABLE: % batch size TIRAA, BAFEERES K ESEHK -
# BS [1,8) : fR<PREE, H KK 7, M TFHE -0.25 MHEIIMEREK
#BS [8,32) : #&ERE, REPK 1,3
#BS >=32 : B#ER, EESK 1 (LHEM, (REFIAE)
DEFAULT_ADAPTIVE_CONFIG: dict[str, dict] = {
"1": {"candidate_steps": [1, 3, 7], "up_hysteresis": 0.0, "down_hysteresis": -0.25, "ceiling_



coeff": 0},

"8": {"candidate_steps": [1, 3] , "up_hysteresis": 0.0, "down_hysteresis": 0.0 , "ceiling_coeff":
o},

"32": {"candidate_steps": [1] , "up_hysteresis": 0.0, "down_hysteresis": 0.0 , "ceiling_coeff": 0}

def _load_adaptive_config(
cfg_path: str | None,
) -> tuple[dict, dict[int, dict]]:
IR RIIEENEE,
Y cfg_path 3 None B DEFAULT_ADAPTIVE_CONFIG,
RE (RLEE dict, 3% BS TRANTHNEE dict),
if cfg_path is not None:
with open(cfg_path) as f:
cfg = json.load(f)
else:
cfg = DEFAULT_ADAPTIVE_CONFIG

bs_entries: dict[int, dict] = {}
for key, entry in cfg.items():
if not key.isdigit():
continue # BRTIEHF R (W0 ema_alpha F2B/E, B X
steps = entry.get("candidate_steps")
# RIS RESKAMAEREHIELBER
if (
not isinstance(steps, list)
or not steps
or not all(isinstance(s, int) and s > 0 for s in steps)

raise ValueError(
f'"BS {key}: candidate_steps must be a list of positive ints, got {steps!r}"

)
bs_entries[int(key)] = entry

if not bs_entries:
raise ValueError(
"speculative_adaptive_config must contain at least one integer-string "
'BS key, e.g. {"1": {"candidate_steps": [1,3,7]}}. "
f'Got keys: {list(cfg.keys())}"
)

return cfg, bs_entries

WS AR
« CUDA E#x87: EanWang211123 5 Y RIZBHE AFTA BS KA K CUDA B, R
HEF, B3R init_states FHY cuda_graph_bs SEEIMEP K#H 3 BS SBE,



« init_max_bs 5 FA3 —E%: Qiaolin-Yu FREEARRE max_bs ¥ A RIFRE AL R,
maodoudou168 fEfF FA3 metadata ¥R max_bs, FRFZKAREERRR
pruned max_bs SR BS FTARPEHTAR—K. HAHBR init_max_bs, FHitRIERE
% PR 24 anti-pingpong HlL#l,

« ¥ KR : Qiaolin-Yu HWE A AEN initial_steps B sili &% %&, alphabetcl
fRREEI AR AN BS slot, REREIZMAIA slot, E ek A BEIERIE initial_steps ME
&5 &+, TR,

. activate_step_by batch &9t : alphabetc ZBIEH BNRFEE P | —4t,
maodoudou168 ¥H IR F| activate_step_by batch F3i®, 7 decode 2% %—ARA,

« CUDA BE#KITUAK: KRR BS XEFRFZKE, NMAGINPKRIBRLRATERN BS StE
(performance): BRSPS KEET: init_states /5N cuda_graph_bs, &
_override_worker_state HI5EEEK server_args.cuda_graph_bs MIR&|EREE,

. init_max_bs FHAREH KH FA3 attention ZERF—3K (correctness): KR 7T
init_max_bs %k, ERAESKER%K—H max_bs; /B4t RIET anti-pingpong HL&IAE
HRFEIRE,

< R KRR RBFF initial_steps B i AMEEF| & (design): Ao
validate_adaptive_initial_steps &%k, # initial_steps FRIEAE(T BS slot BYfEZES| & F N
#H ValueError,

« SBYIBEEE T (design): $2 4 activate_step_by batch A%, 7 worker 8§
decode X EATH—IAA,

R 5 B

o RS
« FEMNRE: HHNSRHEREKRR ({"candidate_steps": ...}) 5##0 per-BS = ({"1"
{.3) FHE, AFALANEERAEERE, 2 PR BH T MEREFHNEN BS=1 £ E&EN

BT A
- MEEREE: EH decode A activate step_by batch #in—>& dict BIHFfE LR,
Fr44 =] B BE,

- CUDA BRI : FEEMNSKIE prune ERAE BS /4, H CUDA BRSKRHIR,
BZEHiRRER BT REH%, L3 ARBRNE,

« % Worker —BM: SpecV1 #a SpecV2 #EFE BB K, &N PR BMHETNRAEEAZGIEZE,
BENREEFRSTRSFERET,

- AP %" £/ --speculative-adaptive B FPIEF B 1% 3T batch size BREIBMAAL, T
FEHIMNCE; 3BT —speculative-adaptive-config X A& LI,
« RGO B decode round RIIBIM— KB BN, FFHERME; CUDA B &ARNFRD
(AR HRENPKELMER N BS S8R
- BIRA® . EIFHERERN (HLR/ vs #7 per-BS) fomEHREZEE, EETREESR
—B B B’ 12,
- RFEARID: ECEARRFREM , CUDA BHIKIE , £ Worker —3k4t



PE S
« PR #21599 feat: adaptive speculative_num_steps: 4~ PR WRIEI{E, 5INT &R EE
RNAENARRL, A PR ¥ B A per-BS iRAK,

« PR #26354 Fix get_alloc_len_per_decode for adaptive spec: &£ B &N ML T KV
pool R ERmAZ A&, A PR B HEKBIZEE (review FiRZEE: rebase) o



