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sgl-project/sglang
[SPEC][1/N] feat: add adaptive speculative_num_steps for EAGLE topk=1
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JRSCEERE: http://prhub.com.cn/sgl-project/sglang/pull/21599
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1. L EENKBRAEE (adaptive_spec_params.py) : X AdaptiveSpeculativeParams
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SRS B MR,



5. XAt4fnfe B B ¥ I XY adaptive_speculative_decoding.md BAME A ixfn 53k, &
#7 server_args.py ¥ speculative_adaptive #u speculative_adaptive_config 4p&4Ti%
o

REEF:

python/sglang/srt/speculative/adaptive_spec_params.py (&3 H#MARRD; 25 source
; R core-logic; 5 load_adaptive_config, AdaptiveSpeculativeParams, init,
update) : EX T BiEN KB OE AdaptiveSpeculativeParams, fid EMA BREEZ K
FE RS BURKB IR,

python/sglang/srt/speculative/adaptive_runtime_state.py ({3 HENMARRD; 257 source
; BRI core-logic; 5 SpecRuntimeState, AdaptiveSpecWorker,
build_adaptive_runtime_state, apply_runtime_state) : EX T imfTHIRSEEZS, B
¥ SpecRuntimeState %#(3E35. AdaptiveSpecWorker #hiXfn AdaptiveController % g
, MIURAAR T,

python/sglang/srt/speculative/eagle_worker.py (#i3k #NARRL; 35| source; A
core-logic; 5 apply_runtime_state, build_adaptive_runtime_state,
_override_worker_state, init) : 52k EAGLEWorker WX ¥FEEN N, &K
AdaptiveController FSZBARSHZEAR A A%, EIEEEMAZS,
test/registered/unit/spec/test_adaptive_spec_params.py (#3k BTMIR; L5 test; £

K2

A test-coverage; 5 TestAdaptiveSpeculativeParams,

test_initial_steps_snap_to_nearest_candidate_preferring_larger_step,
test_update_respects_warmup_and_interval,
test_empty_batches_do_not_consume_warmup_or_shift_steps) : F&#E MR, I8IE
AdaptiveSpeculativeParams BYREEIZEE, BEMN. EFE. WEBRES BTN,

« benchmark/bench_adaptive_speculative.py (13 BEAMK; 27| source; KA
dependency-wiring; %5 build_phase_plan, send_request, run_phase,
summarize_phases) : ¥FEEENREA, NHLBEENSHSRSEBNETLE, iR FfniE
ZRE, ATHERERIE,

XEMGE: AdaptiveSpeculativeParams.update, AdaptiveController.on_verify_complete,

EAGLEWorker.build_adaptive_runtime_state, EAGLEWorker.apply_runtime_state

RPERAD B

python/sglang/srt/speculative/adaptive_runtime_state.py

FEX T BATRRSE RS, B3 SpecRuntimeState 3B, AdaptiveSpecWorker #hiXfo
AdaptiveController #Z#188, fTURSAR-FHI%,

@dataclass

class SpecRuntimeState:
""A complete set of runtime resources bound to a specific speculative decoding
configuration.

Each decode round runs three stages — draft, verify, extend — and every
stage has shape-dependent resources (attention backends and CUDA graphs)



that must match the current configuration. Switching adaptive steps

means swapping the entire state atomically.

speculative_num_steps: int # YREIF HEE

speculative_num_draft_tokens: int # XN ERZSIEEL (steps+1)

draft_attn_backend: "AttentionBackend | None" # EfaME T & /15345
cuda_graph_runner: "EAGLEDraftCudaGraphRunner | None" # EfEME CUDA BliniTR
target_attn_backend: "AttentionBackend" # IiEMERSEE A S in

target_graph_runner: "CudaGraphRunner | CPUGraphRunner | None" # 8iEFM X RI3BAT 28
draft_extend_attn_backend: "AttentionBackend | None" # ¥ BEMEEE A1 /5%
cuda_graph_runner_for_draft_extend: "EAGLEDraftExtendCudaGraphRunner | None" #
¥ EME CUDA EETH

class AdaptiveController:
"""Facade that owns adaptive decision-making and runtime state switching.

Works with any worker that implements ~ “AdaptiveSpecWorker™ " protocol.
def __init_ (self, worker: AdaptiveSpecWorker, config_path: str | None = None):
self.worker = worker
cfg = load_adaptive_config(config_path) # Im#kEe & X4+
self.params = AdaptiveSpeculativeParams(
initial_steps=worker.speculative_num_steps, config=cfg
)
self._states: dict[int, SpecRuntimeState] = {} # RSM, BERFPIK

def init_states(self) -> None:
"""Build and register runtime states for all candidate steps."""
for steps in self.params.candidate_steps:
if steps in self._states:
continue
# ZF¥6 worker MZEX R FAGIEITERHRS
state = self.worker.build_adaptive_runtime_state(
speculative_num_steps=steps,
speculative_num_draft_tokens=steps + 1,
)

self._states[steps] = state
self._activate(self.params.current_steps) # BCEFIERS

def on_verify_complete(self, accept_lengths: list[int]) -> None:
"""Feed verify results; switch runtime state if EMA warrants it.
if self.params.update(accept_lengths): # AR KRR HR KT 1L
self._activate(self.params.current_steps) # ¥0E 5 O RORES

python/sglang/srt/speculative/eagle_worker.py

B8k EAGLEWorker UXEFHBEEN NN, &K AdaptiveController 3 SZBLR S 0 A Ak
. EINEESRHEIR,

def __init__(self, server_args: ServerArgs, gpu_id: int, tp_rank: int, dp_rank: Optional[int],



moe_ep_rank: int, attn_cp_rank: int, moe_dp_rank: int, nccl_port: int,
target_worker: TpModelWorker):
# ... RAEMBHARE ..
self.speculative_num_steps = server_args.speculative_num_steps
self.speculative_num_draft_tokens = server_args.speculative_num_draft_tokens

# Adaptive speculative
self.adaptive_controller: Optional[AdaptiveController] = None
if server_args.speculative_adaptive: # RER TR A BEN
self.adaptive_controller = AdaptiveController(
self, config_path=server_args.speculative_adaptive_config

# ... BEAEM ...
if self.adaptive_controller is not None:
#OEMANAGIEATEORS, BRI R EE
self.adaptive_controller.register(
SpecRuntimeState(
speculative_num_steps=self.speculative_num_steps,
speculative_num_draft_tokens=self.speculative_num_draft_tokens,
draft_attn_backend=self.draft_attn_backend,
cuda_graph_runner=self.cuda_graph_runner,
target_attn_backend=self.target_worker.model_runner.attn_backend,
target_graph_runner=self.target_worker.model_runner.graph_runner,
draft_extend_attn_backend=self.draft_extend_attn_backend,
cuda_graph_runner_for_draft_extend=self.cuda_graph_runner_for_draft_extend,

)
self.adaptive_controller.init_states() # TAMIZEFTA &L KBRS

def apply_runtime_state(self, state: SpecRuntimeState) -> None:
"“"Apply a pre-built runtime state to this worker."""
if self.speculative_num_steps == state.speculative_num_steps:
return # FTHKRE, TR
logger.info(f"Switch adaptive runtime state: steps {self.speculative_num_steps} -> {state.
speculative_num_steps}")
self.speculative_num_steps = state.speculative_num_steps
self.speculative_num_draft_tokens = state.speculative_num_draft_tokens
# RTFENEMBETIRI| A
self.draft_attn_backend = state.draft_attn_backend
self.cuda_graph_runner = state.cuda_graph_runner
self.target_worker.model_runner.attn_backend = state.target_attn_backend
self.target_worker.model_runner.graph_runner = state.target_graph_runner
self.draft_extend_attn_backend = state.draft_extend_attn_backend
self.cuda_graph_runner_for_draft_extend = state.cuda_graph_runner_for_draft_extend

i A 4
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o
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« PR #22908 [AMD] Resolve Qwen3.5 MTP (speculative decoding) radix cache
conflict.: BN hREL, HRIFERNIAEEFFRMEE, AN PR BB ERALH T &E
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« PR #22832 [sgl] fix incorrect behavior in cuda graph draft extend: &£ CUDA BN
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