PR #6572 RER L

verl-project/verl
[rollout, reward] feat: add full determinism support for vLLM rollout and reward model
&3FntiE]: 2026-06-23 13:25

JRSCEESE: http://prhub.com.cn/verl-project/verl/pull/6572

MTRE

« —AJiE: A VvLLM rollout #2 reward model 322 T M X3, SCHIHRH T Z I %4

« WEDME: Z PRAESBHEIER, LHEBRUT/LARITREK: 1) #BEMEBER
hash(request_id) f3E random %+%¥, BREZITER—EK; 2) X priority /EA
request_id BUEARE, #% uuid4() SIABIRENLE; 3) RM FAIMAEAR VLLM classify B2
AEIFRE DA R, B RE XA F AR E M) ZREIRE ([X single-turn Agent
Loop. RM max_num_seqgs=1. MREFFEEKR) , HERRAER L ANEE profile,

THRES B

N31% (FSDP &) Bi@i EngineConfig.full_determinism X E W 3zfT, 1B rollout 3|
¥ (VLLM/SGlLang &) = EMi24|, RolloutConfig %A full_determinism #7 seed FE&
, VLLM BRZE- 28 seed BRIAE A replica_rank+0 MIFaREIR, B MK rollout worker &
enable_full_determinism, SHEHIHINERTEN (BRE Issue #6570) ,

SCEL AR

1. BBEZEX: & verl/workers/config/rollout.py 8 RolloutConfig ##73&
full_determinism: bool = False fa seed: int = 42 FE&; EXNH rollout.yam!| Fa
reward.yam| F7INERIALEL

2. EZEB(ER: & verl/trainer/main_ppo.py B run_ppo #RIFEEEIRE
PYTHONHASHSEED. VERL_FULL DETERMINISM. VLLM_BATCH_INVARIANT, i@
it PPO_RAY_RUNTIME_ENV &34 F18 Ray actor (f&2K
verl/trainer/constants_ppo.py) . F{RPEFEFD vLLM R M E T2 o A R,

3. B EMEIL: T verl/workers/rollout/vlim_rollout/vlim_async_server.py #, %
full_determinism=True B enable_full_determinism(seed), #S%H
VERL_FULL_DETERMINISM, VERL_SEED f# vLLM worker F# 24K (&L utils.py
8 vLLMColocateWorkerExtension)

4. BRBEFMHTFEMLR: £ generate() AT A SamplingParams JEA seed =
replica_rank + config.seed, HAfREREKE RNG RSEE, FENER priority S8E3%
HFE R (verl/experimental/agent_loop/single_turn_agent_loop.py) , ¥
request_id A f'det-{priority}" B uuid4(), FRIEEEH—KME,



5. i MR B 54T & verl/workers/rollout/lim_server.py B
GlobalRequestLoadBalancer.acquire_server &, % full_determinism=True E&EZ
SR HAFLR, #H hash(request_id) % len(candidates) #TFERME, HiRE—ERE
AR B R —&El A

6. RM F5tt: 1 verl/experimental/reward_loop/reward_model.py &, %
full_determinism=True Bt3&%] max_num_seqgs=1, BEA vLLM 8 /classify BRR X #F
priority JE AR batch invariance, R &8N FFMLEIERIE RM 44K bitwise "I EZ I,

7. MRIIE: FHE test vlim_generation_determinism.py (EASMAR: AERESZF. BS54
vLLM. E&524| AgentLoop) %o run_determinism_e2e_with_rm.py GZE{THE’R PPO &3t
I83F reward #Z% bitwise —20)

R

« verl/workers/rollout/lim_server.py (#3& &3k ; 5| source; FEHR core-logic; F&
GlobalRequestLoadBalancer.init, GlobalRequestLoadBalancer.acquire_server) : f&
GlobalRequestLoadBalancer F A E MHEEH, N hash(request_id) #4TFE R,
R B S BIRE R X B

- verl/experimental/agent_loop/single_turn_agent_loop.py (#3k Agent 1&3F; 25|
source; %A core-logic; &% SingleTurnAgentlLoop.run) : & run 3+ RAET
priority BB EM request_id Bt uuid4(), FRZRIARZE TIEREH K

- verl/experimental/reward_loop/reward_model.py (#83k R . 3K 5| source; R
data-contract; &5 RewardModelManager.init) : &% max_num_seqs=1 UF AL
RM I, #% vLLM classify B2 T03EIR IR E MY 5] R

« verl/workers/rollout/vlim_rollout/vlim_async_server.py (#3k Rollout AR 2E; K5
source; A dependency-wiring; 5 VLLMHttpServer.init,
VLLMHttpServer.generate) : £ vLLM AR5 8EXEES R enable_full_determinism 3
WEIRELZE, EBEAN per-request seed

« verl/trainer/main_ppo.py (3 JIZk A0 ; 35| source; A core-logic; f&F5 run_ppo)
. 7 run_ppo T MELE LB full_determinism fu seed, iR EAMXIFIET EUHRETER
FTA& Ray actor

. tests/experimental/reward_loop/run_determinism_e2e_with_rm.py ({3 E2E MR; 3£
A test; ZKA test-coverage; 5 run_training, read_metrics_from_jsonl,
_pick_reward_key, extract_reward_curve) : #3¢ E2E g EMIIERIA, TITRK
PPO 4k H L3R reward %2 T bitwise —3K, FAEKXTHLE

- tests/workers/rollout/rollout_vlim/test_vlim_generation_determinism.py (11 Rollout
MiR; KB test; KM test-coverage; &5 _get config_dir, _pearson_correlation,
_make_rollout_config, _make_e2e_config) : #E =/ rollout #ZMEMR: 2R SZH.
B vLLM, B2/ AgentLoop, Z&iE logprob B4 Pearson #83% &%k

« verl/workers/config/rollout.py (#3k Rollout B2& ; 28| source; & core-logic; &5
RolloutConfig) : ¥t RolloutConfig Fitn full_determinism #@ seed FE, EABEAND

XPMFE: enable_full_determinism, GlobalRequestLoadBalancer.acquire_server,
SingleTurnAgentLoop.run, RewardModelManager.init, VLLMHttpServer.init,



VLLMHttpServer.generate, run_ppo, run_training, _compare_logprobs,
verify_bitwise_alignment

KRR Fr B

verl/workers/rollout/llm_server.py

¥E GlobalRequestlLoadBalancer H 52 EAE MR H, B3 hash(request_id) TR R,
E S E R X3

# verl/workers/rollout/llm_server.py
# GlobalRequestLoadBalancer.acquire_server BB E 4B 3% 5

class GlobalRequestlLoadBalancer:
def acquire_server(self, request_id: str) -> tuple[str, ray.actor.ActorHandle]:
# ARRARRERR
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:
self._inflight_requests[server_id] += 1
return server_id, self. servers[server_id]
del self._request_id_to_server[request_id]

# TR ARG F[EHE
if not self._inflight_requests:
raise RuntimeError("No available servers in load balancer")

# WIFHNRBNEIAES
min_count = min(self._inflight_requests.values())
candidates = [sid for sid, count in self._inflight_requests.items() if count == min_count]

if len(candidates) ==
server_id = candidates[0]
elif self._full_determinism:
# HEMFRRM: HE request_id KiTER—EIA
server_id = candidates[hash(request_id) % len(candidates)]
else:
# FREMNEZERE N (HLEENERE)

server_id = candidates[0]

self._request_id_to_server[request_id] = server_id

self._inflight_requests[server_id] += 1
return server_id, self._servers[server_id]

verl/experimental/agent_loop/single_turn_agent_loop.py

T run A3 RET priority B9FEM request_id Bt uuid4(), FARELZE|IAIZRE TIERKSE
—%

# verl/experimental/agent_loop/single_turn_agent_loop.py

# SingleTurnAgentLoop.run B request_id 5 Z M4 RiZ E



class SingleTurnAgentLoop(AgentLoopBase):
async def run(self, sampling_params: dict[str, Any], priority: int = 0, **kwargs) ->
AgentLoopOutput:
# priority "R B IEIKE batch, K—i A Python int
priority = int(priority)
messages = list(kwargs["raw_prompt"])
# ... BEEZESLAIES tokenize ...

# AR B WRIBRET R AFE LR request_id ERF RN
with simple_timer("generate_sequences", metrics):
if getattr(self.rollout_config, "full_determinism", False):
# HEMERERN: X priority AEM, RIEERMLELZIER id BiE TH—3K
request_id = f"det-{priority}"
else:
request_id = uuid4().hex

output: TokenOutput = await self.server_manager.generate(
request_id=request_id,
prompt_ids=prompt_ids,
sampling_params=sampling_params,
priority=priority, # £ LRAE GRS 2
# ... BEEHAMSE ...

)

# ... BEEELLAIE .

verl/experimental/reward_loop/reward_model.py
BB max_num_seqgs=1 LUFF|1L RM 338, % vLLM classify B4R IO EPRIER E 4 B =] &1

# verl/experimental/reward_loop/reward_model.py
# RewardModelManager #¥a1t 5 9% & MR 5032 15

class RewardModelManager:
def __init_ (self, config, resource_pool):
self.config = config
self.resource_pool = resource_pool

# VLLM /classify (pooling B&42) KX #F priority JBEf VLLM_BATCH_INVARIANT,

# BEt co-batched RM RIM IR bitwise [ ZILM,

# ER workaround, ¥ full_determinism FF/&83&%| max_num_seqgs=1,

# ik RM #3E T 2751,

if self.config.rollout.full_determinism and self.config.rollout.max_num_seqgs != 1:

logger.warning(

"[reward_model] full_determinism=True: forcing rollout.max_num_seqgs "
“from %d to 1. vLLM pooling/classify does not support priority "
"scheduling or batch invariance; serializing RM inference is "
"currently the only way to keep RM scores bitwise reproducible.”,
self.config.rollout.max_num_seqgs,

)

self.config.rollout.max_num_seqgs = 1



self._initialize_llm_servers()
self._initialize_router()

W B

1. SR ZEEFE R E . gemini-code-assist[bot] 8 H1X enable_full_determinism £ 3##2
AT, EX VLM worker 2F##2, FAUAK PyTorch/C++ HEMNRE, ZWRE
VERL_FULL_DETERMINISM #o VERL_SEED ¥f#xZ &, #FFE vliim_async_server.py fa
utils.py FRIN T FHHEEFH Ao FHBAKETLE,

2. PYTHONHASHSEED #AMREE M : Luosuu F8H constants_ppo.py ¥
PYTHONHASHSEED 2§ AREREIERSME, & main_ppo.py A REIFREE, Ray
runtime_env AR IB{E, EEBERNTE run_ppo FRISREBEINEEERE BB Ray.

3. AgentLoop API f£2%: wuxibin89 ZIN AR EEEK AgentLoopWorker B9 API (30
global_priority_offset £%%) , M2E1& uid —#E¥% priority X% batch # DataProto ¥,
YEZ R, PR batch 1£3 priority,

4. image_data ¥ IE MR wuxibin89 &3 single_turn_agent_loop.py ¥#H% 7T
image_data. video_data 5%k, 1EEHIAZZMIFLEIEE,

5. request_id B EMMSE . Luosuu 8] uuid4() BER Ak EMN, FERVIANER AT
W, FHIAZBIAIZRT hash(request_id) &F request_id MEALTARIAFE R, Hibk
FET priority B det-{priority} #&3, 1XFE full_determinism=True B4 3K,

6. RM F5|4LE M Luosuu 18] reward_loop.py F priority SEANE T HERK, EEMEZF YR
A max_num_seqgs=1 {#iE RM #aZE M, BEHR vLLM classify B2 X FF priority fn
batch invariance,

7. X EHF single-turn: wuxibin89 ZRKBAR X A4TEH full_determinism {X X #F single-turn
Agent Loop, EE B %,

BT BB EUUSZH, worker 288 E M (correctness): /EE&E
vilm_async_server.py ®iRin 7 H3EZ & export, & utils.py T it FHR S A
enable_full_determinism

+ PYTHONHASHSEED #E constants_ppo.py F A& FEEHE LK (correctness): 1F
#H1EE . I constants_ppo.py HEEHREY, fEH main_ppo.run_ppo ¥EJE5) Ray RIzH
DMEREFAREE

« AgentlLoop API N %52k generate_sequences &% (design): {EE XM, ki@
batch 153 priority, FM&2& generate_sequences &%

« image_data fa video_data FEEKWIRMKR (correctness): 1EEHIAANIZEMFHLEIEE

« uuid4() SEFE MR B E S BIARZ R T LK (correctness): 1F&¥ request_id BAET
priority By det-{priority} ¥ = (full_determinism=True &) , B{RMEREEXR id BizfTe
—3K

« RM B E MR B R 5| HIBAIE priority (design): 1EEFRE max_num_seqgs=1 A £, BK
reward_loop.py ¥ priority JEA, FE reward_model.py FiARINEFIE EFE

. full_determinism {X & #F single-turn Agent Loop & X#4#%88 (documentation): fEE* %
T X A%t EA



R 5 B

« & MRERAL: FFR full_determinism /&, VLLM_BATCH_INVARIANT=1 €2 A vLLM
BIHLALIB AL priority RE T BERRRARS 5L, RM 3&&| max_num_seqs=1 SRR
FAML, EHBETRE, SR NERRKZEETNRTREH, FETEABRR:
PYTHONHASHSEED @I Ray BahRIRE, HERBEEXEsIE (W0 srun) TEERIE
HiRE, S EMLRR, VERL_FULL_DETERMINISM #o VERL_SEED #3i¥ Ray
runtime_env £3&, BEEHIRFTA actor RIZENBEAR., ZE|IAX request_id E—M: HE
M request_id K& priority &BME—ME, #F priority EE R AIEMER, "TRES KRS
R, BEISZILE AgentLoopManager.generate_sequences % sample_index 4%
BRI R, EZE|AZE TEE global priority offset fRIEME—, VLLM ARARE :
VLLM_BATCH_INVARIANT EE vLLM JRAK = 0.4.3 (ZZFr commit 57 env name F)

, FHAIRARBRWITIRTE, TARIEHAETME, Agent Loop FR#|: L ATHEE X SZIE
SingleTurnAgentlLoop, k&% ToolAgentlLoop &% WMEIR, XASE A FRE,

B AFPEPW: AP AEBREFIRE actor_rollout_ref.rollout.full_determinism=true #a
seed RERAMEMIINE, BEEEHEEMN actor.fsdp_config.full_determinism SZI3%H3]3%
AEHR, RAERETTAZEARE, AG&YM: FRE VLM REBEFLTE 1~-2 MNE
K (BEE RM FFIML) , (BIRE bitwise FTEHM, HAM/F3 (SGLang. TRT-LLM) K
K, AZH, HARW: FEFPLEREELZINNNE: PyTorch B. RREEE.
VLLM #tRZEE. request seed E. priority B#H5 RM FHMLE., H—BERE S Bk
HSBIREARHFE M, FEOUNRBA (3 NETMIR + 1 A E2E BA) A Cl #E 7 #
EPEEYIFE

« RFARIE: AR EEFBITRNAR , RM FALHEETTSH . ZEIAK request_id " — AR
priority, vLLM batch invariance FRAFRZEME , IR X ¥#F single-turn Agent Loop #ZE M

PRI

« PR #6779 [rollout] feat: add Continuous Token for Agentic Rollout: 12X 7 48 = 89
agent_loop Xt (agent_loop.py. single_turn_agent_loop.py) , 54 PR &
AgentlLoop MEB XA NRBRE

« PR #6790 [trainer] feat: A runnable separate async trainer: &85 7Y

verl/workers/rollout/llm_server.py, 57 PR ¥ GlobalRequestLoadBalancer By2& =]
RS REH PR BEFE



