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2. ReplayBuffer SREHDO : verl/trainer/ppo/v1/replay_buffer.py #r3g
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separate_async/decision/* &%,

5. vLLM B workaround 5EE: verl/workers/rollout/vliim_rollout/vlim_async_server.py
H release_kv_cache MZSEZILKA [sleep(level=2) + wake_up(tags=["weights"])] , BR
HEFLI GPU AGFBIZMERENRE, BIMRBFEIX KV cache; resume_kv_cache BXA
lwake_up(tags=["kv_cache"]) + reset_prefix_cachel ; #H _resolve_sleep_level %&—
MTP/LoRA/NPU 37t level &%, COLOCATED R ERBkit, BEHMH 471 4T CPU
#3N. ReplayBuffer 4 NgTAMI. 300 473X84 docs/advance/vl_async_trainer.md, [
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prepare_step) : #3G prepare_step A B E#MF, BRIAFE X _add_batch_to_generate F#
REIZFEFR, & separate_async EANEFZHEAELT E S,
docs/advance/v1_async_trainer.md (3t XA4; 27| docs; EA documentation) : #r
# 300 TXHE, AENE VI B INEEN. partial rollout, off-policy ###l|5 step
switch BIX A, ZEMA PR RITRIIERAZMEAND,
verl/trainer/config/ppo_trainer.yam| (3% BE; 27| config; £ configuration) : £
B E #THE hybrid_rollout BEEEAFHBRIAKE, ZHEEIIRNAERMAE,

XS on_step_begin, _wait_for_sampleable_and_switch, _timed_switch_to_trainer,
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HybridRolloutSwitchConfig.post_init
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verl/trainer/ppo/v1/trainer_separate_async.py

AT E M LI hybrid FIENHRED / KEPRSHL. BENBRME. RARESRRIER
, BRI ENE .

def on_step_begin(self):

# 8/ global step FFHAREE F—#HNFFHIT, FFLIBRIETRAREEK

self._step_sample_wait_seconds = 0.0

self._step_wait_samples = 0

self._step_threshold = 0

if self.hybrid_rollout_config.enable_switch:
self.timing_raw["switch_wait"] = 0.0

# 31 EWKE (E—% mini-batch EEII%) WL ELE

if self.current_mode != HybridEngineMode.ROLLOUT:
return

# & KR BHRIFH LATH: step —FFALBEIEIL GPU %k

if not self.hybrid_rollout_config.enable_switch:
self._timed_switch_to_trainer()



return

#ITEARBEE: RA buffer FEREBEAEUK, TURSIE GPU ELERK
self._step_threshold = self._switch_threshold()
sampleable_count = self.replay_buffer.get_sampleable_count(self.global_steps, "train")
if sampleable_count >= self._step_threshold:

self._timed_switch_to_trainer()

def _wait_for_sampleable_and_switch(self) -> dict:
# B2ZY)E trainer B step TESF, BEEREIFHR
if self.current_mode != HybridEngineMode .ROLLOUT:
return {}

logger.info(f"Lending hybrid engine to generation until {self._step_threshold} groups are
sampleable")
# FAESD M EZ buffer SREXAR; F/FHAE buffer AT EALAFHANTHT prompts,
# FEhixX B BB eviction_metrics FEIHF AL step B EIEHR
with marked_timer("switch_wait", self.timing_raw, color="yellow"):

_, eviction_metrics = self.replay_buffer.wait_for_sampleable(

self.global_steps, "train", self._step_threshold

)
self._timed_switch_to_trainer()
return eviction_metrics

def _switch_threshold(self) -> int:
""sampleable AFXBIZERIKESIE, TBRA 1 /S mini-batch, """
train_batch_size = self.config.data.train_batch_size
mini_batch_size = train_batch_size // self.parameter_sync_step
target = round(self._switch_threshold_ratio * train_batch_size)
# floor 2| 1 A mini-batch B R BFMEN/NEBOEMER, cap F|EA train_batch_size
return min(max(target, mini_batch_size), train_batch_size)

def _step_had_idle(self) -> bool:
" E—% R B SF sampleable #3E (AR trainer A FYURRS) o "™
poll_interval = getattr(self.replay_buffer, "poll_interval", 2.0)
# SLPREAFIT R M B FREIL AR, MAEE R THEER
return self._step_sample_wait_seconds > poll_interval

def _adapt_switch_threshold(self, had_idle: bool) -> None:
# MR (ERERR L) B EIARME: ik hybrid 53| % %% rollout —%, SN
if had_idle:
self._calm_steps = 0
self._idle_steps = min(self._idle_steps + 1, config.switch_threshold_release_steps)
if self._idle_steps < config.switch_threshold_release_steps:
return



self._switch_threshold_ratio = min(1.0, self._switch_threshold_ratio + config.switch_
threshold_step_up)
return

=

# PR (ERZE) RTRBRME: REKE GPU Ik, ELD 30

self._idle_steps = 0

(138 52 3R =18} 3)

self._calm_steps = min(self._calm_steps + 1, config.switch_threshold_release_steps)
if self._calm_steps < config.switch_threshold_release_steps:
return
# RETRYE 1 A mini-batch, EHRAATHE mini-batch & EFHERE X
min_ratio = 1.0 / self.parameter_sync_step
self._switch_threshold_ratio = max(min_ratio, self._switch_threshold_ratio - config.switch_
threshold_step_down)

verl/trainer/ppo/v1/replay_buffer.py

13 get_sampleable_count 5 wait_for_sampleable WA buffer S{E RiZFED, sample &
WA EATNEE, AR PR MEFRFK N EIEEAR,

def get_sampleable_count(self, global_steps: int, partition_id: str) -> int:
"R [E M RTE SRAER terminal AEKE, B R EEE, "
# JR% TransferQueue TT#iE, BEEAZB/I AR —DIRE,
# 1RiE trainer MAFEREIWNESES sample —EKHIE
self._sync_metadata_from_transfer_queue()
eviction_reasons = self._terminal_eviction_reasons(global_steps, partition_id)
return len(self._sampleable_terminal_keys(partition_id, eviction_reasons))

def wait_for_sampleable(self, global_steps: int, partition_id: str, target_count: int) ->
tuple[set[str], dict]:
"8 E | " target_count™ T ANETRAE, FFHARIFFLRIRIAN T

RE T XA uid A5 EFHR1E B IT0AKTIER. 5 sample RE, B©FRHEEHA,
E Ml trainer K52 /5, G4 mini-batch HRER B #E3k3E .
last_debug_time = time.time()

eviction_metrics: dict = {}

while True:
# RS EREZR—RE, RIEFTIAANHASR T —HRAEAK

self._sync_metadata_from_transfer_queue()

eviction_reasons = self._terminal_eviction_reasons(global_steps, partition_id)
evicted_uids, stale_count, _dapo_count, metrics = self._evict_terminal_groups(
global_steps, partition_id, eviction_reasons
)
if evicted_uids:
_accumulate_eviction_metrics(eviction_metrics, metrics, stale_count)
if self.refill_fn is not None:
self.refill_fn(len(evicted_uids))



continue

sampleable_keys = self._sampleable_terminal_keys(partition_id, eviction_reasons)
if self._has_enough_samples(global_steps, partition_id, target_count, sampleable_keys):
return sampleable_keys, eviction_metrics

last_debug_time = self._wait_for_next_poll(partition_id, last_debug_time)

@SkipManager.annotate_tg(role="rollout_tqg", phase="sample")
def sample(self, global_steps: int, partition_id: str, batch_size: int) -> tuple[KVBatchMeta, dict]:
"RAE—HERE, REDEAKEEA. DAPO URSRAIKKIA, FHANSTFEFEEM prompts, "
# sample R Z3E batch_size /A BAREE L% wait_for_sampleable,
# RBEFEBRIFAE, TAEKFRATLEEMN
sampleable_keys, eviction_metrics = self.wait_for_sampleable(global_steps, partition_id,
batch_size)
selected_prompt_uids, partition_snapshot, prompt_global_steps_snapshot = self._select_
prompt_uids(
partition_id, sampleable_keys, batch_size

if partition_id != "val" and self.max_off_policy_strategy == "drop":

selected_spans = |
global_steps - prompt_global_steps_snapshot.get(uid, global_steps) + 1 for uid in
selected_prompt_uids

]

assert all(span <= self.max_off_policy_threshold for span in selected_spans), (
f'"drop strategy selected stale prompts: spans={selected_spans}, "
f"threshold={self.max_off_policy_threshold}"

return self._materialize_batch(partition_id, selected_prompt_uids, partition_snapshot),
eviction_metrics

verl/workers/rollout/vlim_rollout/vlim_async_server.py

release_kv_cache/resume_kv_cache MESZILE A sleep(level)+wake_up(tags) AEHEHL,
ERBARXERD OOM ByX# workaround, FHH _resolve_sleep_level i— level #%3%,

async def release_kv_cache(self):
"EAR E R P HARIRRIK kv_cache B, BB GPU BEF, "
# TODO: £F vLLM 3&3#h release_kv_cache() API JEER A EIEH KV-only Bk (vIim#44890 /
#46438)
if self.node_rank != 0 or not self.config.free_cache_engine:
return
# COLOCATED A T35 NAELEZEH, REFASEFARREZE, TEIIMEK
if self.rollout_mode == RolloutMode.COLOCATED:
return
# LA vLLM S2A R KV cache B9 API, BfiRHEKR: %46 sleep ZF L8 GPU N7,
# BZ tags=["weights"] IREBEERE, HE RBEIK KV cache’s RINE L —RIRE EBRET,



# {BEEEE % B ¥ standalone RRERE) OOM
await self.engine.sleep(level=self. resolve_sleep_level())
await self.engine.wake_up(tags=["weights"])

async def resume_kv_cache(self):
"RERESEREKRE kv _cache B, 5 release kv _cache() BEoxH{EH, """
if self.node_rank != 0 or not self.config.free_cache_engine:
return
if self.rollout_mode == RolloutMode.COLOCATED:
return
# R remap [E kv_cache #5%&, RXERHF resident; ZJ5EFZ prefix cache,
# AAHBEGFRARSRAINIBEREEE RN, REEAKSEIREFR—K
await self.engine.wake_up(tags=["kv_cache"])
await self.engine.reset_prefix_cache(reset_connector=True)

def _resolve_sleep_level(self) -> int:
"R S E R B EIRENRR sleep level, "™
mtp_config = getattr(self.config, "mtp", None)
mtp_rollout_enabled = (
mtp_config is not None
and getattr(mtp_config, "enable", False)
and getattr(mtp_config, "enable_rollout", False)

)

# MTP drafter-only ARE i vLLM #1441k, level 2 ZFE actor RER P AR E CA];

# LoRA R E 3T adapter FRE; vlim_ascend #AR%3F sleep_level, B EP I TTRER AR E

if mtp_rollout_enabled or self.lora_as_adapter or is_torch_npu_available(check_device=False):
return 1

return 2
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