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< WEME: [EB/FEIE. R PR BRT W& Ray SHFRE PR AF TR, 0K
BRI, MBI, KV cache R BEEBEFHENESRSE, 1B ray.get [AEREE
RiREE, YRIRAZREES TODO (#m FullyAsyncLLMServerManager E#. trtlim 3
5E) , EEABRHEL PR BE,

Th RES EAL

2GRN F use_trainer_do_validate ShEEE LA SE IR E| AR, b PR ENIET
BRI / BIRBIAEEZBEA, HARKBMERE RS ZIRBHEMIZME, £ PR body: '
By dynamically adding or removing replicas at runtime, this PR fixes the
use_trainer_do_validate capability that was broken in fully-async training mode.
Furthermore, it provides the necessary infrastructure components for future
elastic-scheduling / resilience building.'

LI AE

1. &3 Handle Registry | GlobalRequestLoadBalancer (
verl/workers/rollout/llm_server.py) : ZHBIEA LLMServerClient A&7 servers F4
, BT AT BETAEE %, WE LB BRIA _servers #1 _inflight_requests,
acquire_server —XM3RE (server_id, handle), IR F#ME, FHFIE add servers Fn
remove_servers 75X Ft E#1E,

2. IR AREIERE (verl/experimental/fully_async_policy/fully_async_rollouter.py)

. FullyAsyncLLMServerClient #& LLMServerClient, &% generate AAkXFIHH
rollout &, 1#H WXt AgentLoop #EBH, FullyAsyncLLMServerManager X EHMM A
Wb B iiEMR&BIA (# trainer worker group SEAN, ¥ EIZERIR) , B
WiaA E E RS E| A,

3. Trainer MIZSIEFAE (verl/experimental/fully_async_policy/fully_async_trainer.py) :
SIANZMEIIE/ERR: (1) TRAIN-ROLLOUT ME:: RSB HRE. PIUEFrARIA. BT
BIAZ| LB, WEARK; (2) Validate M : 3Eit RPC $THIE; (3) ROLLOUT—TRAIN
MEx: ibElA. (FRMBMERIA. (RERBEME GPU. REBZEIAR. £
hybrid_checkpoint_manager (naive /a3) SR aIAMN, 5EERIAN
checkpoint_manager 25,



4. CheckpointEngine 4B{L B35 KV cache 4t (verl/checkpoint_engine/base.py) : #t
abort_replicas. resume_generation_replicas. release_kv_cache_replicas,
resume_kv_cache_replicas A%, Bi#RHKNEIK sleep_replicas/wake_up_replicas F
iljo Hh release kv _cache R vLLM 8y sleep(level=1) {XEEH#& KV cache iR B E,

B BHEE, B BSMRIESEA R, BRI release_kv_cache/resume_kv_cache
TX1%‘5£§‘%D, SIEAZ, FREEHF.

5. N\OEEES5ER (verl/experimental/fully_async_policy/fully_async_main.py) : EZ
AR LINE, Bk trainer 55TF rollouter 813 LUE AN M worker group, Hithi&E A&
W% —a4% (elastic—hybrid/standalone) . &£ %X & shadowing AT+ EER. A
vLLM % SGLang BREEARIN _is_aborted JRSHRIEE,

R

« verl/experimental/fully_async_policy/fully_async_rollouter.py (#3% rollouter; 33|
source; M dependency-wiring; &5 FullyAsyncLLMServerClient, generate,
FullyAsyncLLMServerManager, init) : SZELG#M rollout A&
FullyAsyncLLMServerClient o FullyAsyncLLMServerManager, X3R4k E fomm B
Mt

« verl/checkpoint_engine/base.py (13 & &51%; 5| source; ER core-logic; F5
abort_replicas, resume_generation_replicas, release_kv_cache_replicas,
resume_kv_cache_replicas) : #:& checkpoint 3228, #713¥¢ abort. resume.

release/resume KV cache 73k, ZiZMaE|IARL 4 AL,

« verl/workers/rollout/lim_server.py (#3R 1 #349%788; 55| source; KA
dependency-wiring; 5 acquire_server, get_inflight_count, get_all_servers,
get_status) : BRI REN, &3 Handle Registry, XFFEFHEfibELH, =
Bl A BE e A

« verl/experimental/fully_async_policy/fully_async_trainer.py (432 trainer; 2% source
; EA core-logic; 5 _setup_checkpoint_manager,
_setup_hybrid_checkpoint_manager, set_rollouter, _init_reward_loop) : 5Z¥ trainer
M= ERIAEEIR, BIRWMBIARL SR, E/A hybrid_checkpoint_manager E# $#k,

« verl/workers/rollout/vlim_rollout/vlim_async_server.py (3t vLLM RS2 ; 25|

source; £ core-logic; &5 clear_kv_cache, release_kv_cache, resume_kv_cache) :
VLLM AR ER3EEL: N release_kv_cache #7 resume_kv_cache 0O, F|H
sleep/wake_up B4,

. tests/experimental/agent_loop/test_basic_agent_loop.py (#&E3k MiX; K5 test; K&
test-coverage; {45 test_release_invalid_server_raises,
test_release_invalid_server_silently_ignored, test_release_without_inflight_raises,
test_release_without_inflight_silently_ignored) : WA X 4, BZ LB #HiTH: BT
RER, #EEM. HHFEERKE,

XEFE: FullyAsyncLLMServerClient.generate, FullyAsyncLLMServerManager.init,

FullyAsyncLLMServerManager._initialize_llm_servers,

FullyAsyncLLMServerManager.add_replicas, FullyAsyncLLMServerManager.remove_repli

cas, GlobalRequestLoadBalancer.acquire_server,



GlobalRequestLoadBalancer.add_servers, GlobalRequestLoadBalancer.remove_servers,
CheckpointEngineManager.abort_replicas, CheckpointEngineManager.resume_generatio
n_replicas, CheckpointEngineManager.release_kv_cache_replicas,
CheckpointEngineManager.resume_kv_cache_replicas,
FullyAsyncTrainer._trainer_side_validate, FullyAsyncTrainer._setup_hybrid_checkpoint_m
anager, FullyAsyncRollouter.get_num_hybrid_replicas

R R B

verl/experimental/fully_async_policy/fully_async_rollouter.py

STHLEEME rollout &% : FullyAsyncLLMServerClient 1 FullyAsyncLLMServerManager, X%
FFER IR E AR B3B8 1E

# verl/experimental/fully_async_policy/fully_async_rollouter.py

class FullyAsyncLLMServerClient(LLMServerClient):
"X FEEIR D rollout FRTEIRE ALK, X AgentLoop #EHBR, "

@rollout_trace_op

async def generate(
self,
request_id,
*7
prompt_ids: list[int],
sampling_params: dict[str, Any],
image_data=None,
video_data=None,

) -> TokenOutput:
# )Y3—1t token ids
prompt_ids = normalize_token_ids(prompt_ids)

# #8E max_tokens FR&|%E
limit_key = None
if "max_tokens" in sampling_params:
limit_key = "max_tokens"
elif "max_new_tokens" in sampling_params:
limit_key = "max_new_tokens"
original_max_tokens = sampling_params.get(limit_key) if limit_key else None

final_output = TokenOutput(
token_ids=[], log_probs=[], num_preempted=0,

while True:
# 1. AR generate (FTEEHER D P 1b)
output = await super().generate(
request_id=request_id,
prompt_ids=prompt_ids + final_output.token_ids, # #_t B4 K2R



sampling_params=sampling_params,
image_data=image_data,
video_data=video_data,

# 2. &FAREKET final_output
final_output.token_ids.extend(output.token_ids)
if output.log_probs is not None:
final_output.log_probs.extend(output.log_probs)
if output.routed_experts is not None and len(output.token_ids) > 0:
if final_output.routed_experts is None:
final_output.routed_experts = output.routed_experts
else:
final_output.routed_experts = torch.cat(
[final_output.routed_experts,
output.routed_experts[-len(output.token_ids):]],
dim=0,
)
if output.num_preempted is not None:
final_output.num_preempted += output.num_preempted
final_output.stop_reason = output.stop_reason

# 3. EMRERAE L
global_steps = output.extra_fields.get("global_steps")
# ... &N/ &K global_steps ik ...

# 4. WBREFLER (FEdi) MBLH

if output.stop_reason != "aborted":
break

# Z4 ik, MAE sampling_params B max_tokens ARRE, HLEEIR
if limit_key and original_max_tokens:
generated_so_far = len(final_output.token_ids)
sampling_params[limit_key] = original_max_tokens - generated_so_far

return final_output

verl/workers/rollout/llm_server.py
SRPBEHEEMN, &IHandIBegistry, ZIFRFREAHEIGH], ZrMEa|I AR B AR,

# verl/workers/rollout/llm_server.py

@ray.remote
class GlobalRequestLoadBalancer:
def __init_ (self, servers: dict[str, ray.actor.ActorHandle],
max_cache_size=10000):
self._servers = dict(servers) # &£—%2 ¥ handle
self._inflight_requests = {sid: 0 for sid in servers}
self._request_id_to_server = LRUCache(maxsize=max_cache_size)



def acquire_server(self, request_id: str) -> tuple[str, ray.actor.ActorHandle]:
"BFIRE (server_id, handle) , ZI¥FkHSIE, "
if request_id in self._request_id_to_server:
server_id = self._request_id_to_server[request_id]
if server_id in self._inflight_requests: # ARS ZBALE M S
self._inflight_requests[server_id] += 1
return server_id, self. servers[server_id]
del self._request_id_to_server[request_id]

if not self._inflight_requests:

raise RuntimeError("No available servers in load balancer")
server_id = min(self._inflight_requests, key=self._inflight_requests.get)
self._request_id_to_server[request_id] = server_id
self._inflight_requests[server_id] += 1
return server_id, self. servers[server_id]

def add_servers(self, servers: dict[str, ray.actor.ActorHandle]):
"HERNRS R, RTEH. "
for sid, handle in servers.items():
self._inflight_requests|sid] = 0
self._servers[sid] = handle
logger.info(f'[GlobalLoadBalancer] added {len(servers)} servers")

def remove_servers(self, server_ids: list[str]):
"HEBRRESE, RTEH. "
for sid in server_ids:
self._inflight_requests.pop(sid, None)
self._servers.pop(sid, None)
logger.info(f"[GlobalLoadBalancer] removed {len(server_ids)} servers")

AN

. ray.get & async A EHFREEMSEIL: gemini ZRIEE ray.get() & async HiEFHEESE
IR, EIWERA await B asyncio.gather #4714, wuxibin89 L& K43, ArronHZG
EREET—A PR FEEFFA ray.get B8, HEIRAKRMBEK,

+ Z & shadowing FXit#k: gemini KIL num_elastic EERE A
_initialize_elastic_replicas HREEE Z, SHRHAEPF MR ABIREHE R,
get_active_server_count fo get_server_info 3R AE £ i3k, ArronHZG &G 43R
P BMBE,

o KBRS EAR R : gemini X3 trainer.set_rollouter 7 rollouter.init_workers Z R
HAa55%mm, BEA _setup_hybrid_checkpoint_manager % R R #4140 8Y
async_rollout_manager., ArronHZG BAE & ¥ 1LIF .

+ FullyAsyncLLMServerManager Z2#1&1T: wuxibin89 Z I A LLMServerManager
BRANFERR, HBE experimental BE, RBETRIAA super()._initialize_llm_server
s() LURHF trtlim 382, ArronHZG IAABKEIK, BEFEL,



. ray.get & async A PREZEMAEIR (performance): ArronHZG BIRCEE T —A PR
PEEFTA ray.get B, HRIRAKRER,

- & shadowing 3 HE4ER (correctness): ArronHZG B4R b 2@ 5| A
num_fixed XEMBE,

« MBI F S 3B R (correctness): ArronHZG IR o BAS EMHEILIRF

o MBI ARNITER (correctness): ArronHZG EE R H5 5, BT 4P alive_replicas BR
AR X

« FullyAsyncLLMServerManager 22#i% 114X (design): ArronHZG AR R, BEFE
% PR Ab3E,

PRS-

« RF&: HRERIS: KE ray.get 7 async AAHHEESEMEIR, TREER™ EMHRET EAE
ERD. LEARIEMENIEIRT, RPC RHITH, EHAMENRNFE: TE shadowing FaxXit
BEEREMEE, BEEMNRABTRNMEETHMIMEE, REEN:
FullyAsyncLLMServerManager k& super()._initialize_lim_servers(), ¥ &ERIF
trtlim 2453 % (PR #5631) . release_kv_cache/resume_kv_cache *f vLLM #n
SGlLang FIERAKFIER, HURIATED, WeEREIMRBA. BEXK:
GlobalRequestLoadBalancer #D0EE (GREIFER M str KA tuple(str, ActorHandle])

, FTERAARRYEM,

- ®w: AP use_trainer_do_validate=True L2 RSN TIEF T/, #EalA
AXFEMIEAEMMEREE T AR, AP ETERE hybrid_engine 53, 24T "W: ME
T Ray actor BRE, #EmMT LB BRI, (ERD TT #B#IE. KV cache MALBEFERARER
W EFIE(E, _is_aborted HLEPEIR T AL MM, BRI FREMD RS ADER
, MEEFREFERER, 98 ZTEFR R XEfrpl,

« RFEFRIT: ray.get FHEEHMEIF , XATHEEEIR | trtllm EEMEXFE , KV cache fhfbiE

022523, , & shadowing

KERIK L

« PR #6129 refactor: (hold) & PR /KFEIEH : wuxibin89 7 Issue iFILFHAMERX
Hold until refactor: https://github.com/verl-project/verl/pull/6129', i#iBAA& PR EiZE
) PR BYEAL E &I,

« PR #5631 trtlim fully async support: wuxibin89 #§ i 4~ PR T REREIR trtlim BEeFH X #F
, BEA FullyAsyncLLMServerManager £ super()._initialize_lim_servers().

« PR #6056 OPD fully async: wuxibin89 1L # U im A # R teacher model resource
pool, BLEXKENTRER/"R OPD Z&1E3h&E,

« PR #6228 multi-output reward scoring: 4~ PR % _init_reward_loop #EBK, §5ZHH
Eitashae R R E,



