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[reward] feat: support deterministic reward for user-defined generative RM paths
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JRSCEESE: http://prhub.com.cn/verl-project/verl/pull/7027

MTHE

o —AE: AINFRBMBEZSEMN, £XN RM R TEIN

- WEMME: EERIR. EMEEXREARITRR: (1) ¥ Ray actor MEMBFRNKA " T
FE + LHBMLE ray.remote B3 ", IHEEAHFTUHERAKES, BAROEFT RAN
BERFR, 2 B "#\#XF vs ZRF " AR VOV trainer EHEM LR AZR—F
W RIK & BARTIR R ST BY concat #TC3A R seed 88, XRZITHB NG ENER
Z3)l; (3) flash-attn Triton X XMBAAZARZ torch.use_deterministic_algorithms £J3R3iX
—WY, URHA env FXB&H|IERA PyTorch BRIZWFE; (4) Ba#E ML rollout M (
hash + PYTHONHASHSEED, &K%t env £4#&) 5§ RM Il (crc32, FEILX) XAREN
KHERE,

THRES B

PR body BA® B #r: "Makes the reward path bitwise-deterministic across two identical
PPO runs, closing the remaining gaps for generative RM (GRM) determinism", M verl
EEEEMEM (PyTorch seeds. env 1£3%&. vLLM batch invariance + per-request seed.
full_determinism #5&) , 1B reward BRERIMARNREEENERDO: —2FaEM
——FLASH_ATTENTION_DETERMINISTIC R4 attention backward, flash-attn 8
Triton X XEHNZS cuBLAS matmul. NCCL all-reduce ¥+ %
torch.use_deterministic_algorithms ###| (Triton B E X op A& warn_only) ; —R2EK
H5 £4THRBE—RM max_num_seqs WIL&MAES|IA 1, NaiveRouter ZAHE M tie-break
, ZE|AX reward BEIKHBIANF, Issue #7216 AHEEIFE: E2E BZMHMRM step
2 #2 diff B 5.96e-08 X KE| 0.337, H#AZE " 40 PR #6572 —#¥ bitwise-aligned";

verl-omni RFC #111 M3 H GenRM RAFSHE R, T)F i EMEFHRO,

LI IR AR
B FAAEMNRIE (WU torch/NCCL #3840 BT A 3%

« verl/workers/engine/utils.py: enable_full_determinism(seed) #73%¢
NCCL_DETERMINISTIC=1. NCCL_ALGO=Ring. NCCL_PROTO=Simple, #H
os.environ.setdefault("VERL_DISABLE_FLASH _ATTN_CE", "1") %4 flash-attn X X &
WA (setdefault REAFERNEE) .

« verl/utils/torch_functional.py: logprobs_from_logits £
VERL_DISABLE_FLASH_ATTN_CE=1 BtBk:¥ logprobs_from_logits_flash_attn, 3&%|E



4 PyTorch 89 log_softmax+gather B&4%,

« verl/trainer/constants_ppo.py: get_ppo_ray_runtime_env() & NCCL_DETERMINISTIC.
CUBLAS_WORKSPACE_CONFIG. FLASH_ATTENTION_DETERMINISTIC % env #3td
Ray runtime_env ¥ %% actor F#f2; 5 PYTHONHASHSEED/VLLM_BATCH_INVARIA
NT AR, XEREREENRENELR, BETFRBEHEIX vLLM ParallelConfig By int
FEAT

% 25 % RM ERRE BITRE

verl/experimental/reward_loop/reward_loop.py 89 RewardLoopManager. _init__ IAEEE[E
& 3| reward_model.rollout 5 custom_reward_function.path: RA& " TLHEX reward
fn (HBIRX /classify pooling) " Z3&#&| max_num_seqs=1 HF&EE, FAZBRERZ
VLLM_BATCH_INVARIANT &%; "HABEX reward fn (KR /v1/chat/completions) "
AEWBE BT, W{KH batch invariance + per-request seed H#{T#¥E, BEE AA with
open_dict(self.config) B2, Frik Hydra AR&EEI ReadonlyConfigError, JRIZIEM
RewardModelManager (reward_model.py) #K, T&4LZ1k.

% 3% HMEMSE|IARH

« verl/workers/rollout/Ilm_server.py: GlobalRequestLoadBalancer M @ray.remote 2/
LK ALEESE, & _init_global_load_balancer() WH
ray.remote(load_balancer_cls).remote(...) &3, {EiRA G ELEKFIEE acquire_server,
full_determinism T acquire_server £ " &3k " (RESEIRBFH BRNF) , KA
XA B AMM hash(request_id) % len(servers) £ % ; BXTH _viim_request_id()
T full_determinism TIBRAAFEE request_id EHEEBEL vLLM, RiE KV-cache 5if
EREIRIT—3, LLMServerManager.create(..., load_balancer _cls=...) 5§
get_client(client_cls=...) ###FFEFAA, verl-omni BT BRAOEAN

DeterministicGlobalRequestLoadBalancer/DeterministicLLMServerClient,

« verl/experimental/reward_loop/router/naive_router.py: NaiveRouter :#3:d
VERL_FULL_DETERMINISM 5% 8 RAAE MR R, _select_worker(request_id) &%
kIR A A F & T £ 8 binascii.crc32(request_id) fif tie-break (request_id Bi& kA&
JRAE, TR PYTHONHASHSEED) , FE—EREETREIR—&IA, MifFingAgs
RER.

- verl/experimental/teacher_loop/teacher_model.py [l 3i&#
ray.remote(GlobalRequestLoadBalancer) By#TSZHI4L A =0

% 4% MR, Cl 5XpEE

- tests/experimental/reward_loop/run_determinism_e2e_with_rm.py EE A E2E ¥|&E
gate: subprocess.Popen ##3K)II%k stdout, FAIENAEMNT console logger By step:N -
key:V 47783| reward B4, PORIBAT float32 Ffrtbxt, R 0/1 ERHE; WAER
7B trainer.use_v1=false, ZMA#+ vLLM matmul_persistent Triton A% (&

128KB shared memory, #H L20 8 99KB LFR) , £¥IEFEA L20 CI, EE A100/H100
F BT,

.github/workflows/vlim.yml #13 generation-determinism CI 3 (& FktkE
Qwen2.5-0.5B) ; tests/workers/rollout/rollout_vlim/test_vlim_generation_determinism.



py ¥ GRM Bz A B| (3 verl-omni) ; test_basic_agent_loop.py ZMIRIERS LB
¥zt 7 R; docs/advance/determinism.md E# VO E3E R, RM max_num_seqgsk
B85 E2E BIEH %K.

REEF:

« verl/workers/rollout/llm_server.py (3R FXKE&H; 25 source; R core-logic; &
GlobalRequestLoadBalancer.acquire_server, LLMServerClient._vlim_request_id,
LLMServerManager._init_global_load_balancer, LLMServerManager.get_client) : &
BEE: GlobalRequestLoadBalancer 284 a4k &L, full_determinism T2&E#H K
B; vlim_request_id #EFEE request_id; LLMServerManager ¥
load_balancer_cls/client_cls JEA&, Z& PR ¥Rz AR ETE,

. verl/experimental/reward_loop/router/naive_router.py (13t ZF1E&et: 33| source;
A entrypoint; 45 NaiveRouter._select_worker,
NaiveRouter._make_async_request) : RM #¥# HTTP BBEHMAIE: full_determinism T A
crc32 & BB M E M tie-break, HMRZEIA reward B X B3R 89K

« verl/experimental/reward_loop/reward_loop.py (#3k ZEH{EFF; 3£5| source; ER
core-logic; 5 RewardLoopManager.init) : RewardLoopManager & XBEE 3|
custom_reward_function.path, #EMIE max_num_seqs=1 BI3BHIZE/ N HBIR RM, &
3 RM R E H 4T, ZA& PR By reward 38 X%

« verl/workers/engine/utils.py (#£3k B EMJRIE; £7 source; £H core-logic; {5
enable_full_determinism) : enable_full_determinism E2FHEMEAD, #F3E NCCL #
EM env 5 VERL_DISABLE_FLASH ATTN_CE=1, B¥ s EMRIZaER,

« verl/utils/torch_functional.py (3R THE&REK; 5| source; & dependency-wiring;
&5 logprobs_from_logits) : logprobs_from_logits 7
VERL_DISABLE_FLASH_ATTN_CE=1 Bt£R3t JEaf E MR flash-attn Triton X XA,
BHIEFERE log probs 2T £,

« verl/trainer/constants_ppo.py (3R mfTFR3%; 2K source; ER core-logic; &
get_ppo_ray_runtime_env) : get_ppo_ray_runtime_env 713 NCCL/CUBLAS/FLASH
HEM env 2 Ray runtime_env £3%% actor F3#42, HBEZFRFEHIT vLLM EHTHY
=] &

. verl/experimental/reward_loop/reward_model.py (#3k ZFhER; HK 5| source; EAR
data-contract; &5 RewardModelManager.init) : #F RewardModelManager # x¢
max_num_seqs BITL&MAES], £/TREEIRT L E| RewardLoopManager, BARH RM 3
A RS 8934 R

. tests/experimental/reward_loop/run_determinism_e2e_with_rm.py (#E3k B3R ;
K5 test; KA test-coverage; 5 run_training, parse_reward_curve_from_stdout,
_parse_float) : E2E $|&E gate: EE A stdout AT + float32 Ffrtbxd + B HALH|ZE,
ERNEK VO trainer Ja3m, £A& PR EHMEHNRARIKTE,

XS enable_full_determinism, logprobs_from_logits, get_ppo_ray_runtime_env,
GlobalRequestLoadBalancer.acquire_server, LLMServerClient._vlim_request_id,
LLMServerManager._init_global_load_balancer, LLMServerManager.get_client,
NaiveRouter._select_worker, RewardLoopManager.init,



parse_reward_curve_from_stdout, _parse_float

KR Fr B]

verl/workers/rollout/llm_server.py

OB HEE: GlobalRequestLoadBalancer 2R A AT k&L 3R, full_determinism T &rafi
H; _vlim_request_id #EEFAE request_id; LLMServerManager #73¥
load_balancer_cls/client_cls JEFA&, =& PR AR AKNREBEE,

# verl/workers/rollout/llm_server.py
# GlobalRequestLoadBalancer B @ray.remote M ek gL i@EE, AL A
# ray.remote(...) B2, MMAFRA LT HEKHFES acquire_server E3EMA actor,

class GlobalRequestLoadBalancer:
def __init_ (
self,
servers: dict[str, ray.actor.ActorHandle],
max_cache_size: int = DEFAULT_ROUTING_CACHE_SIZE,
full_determinism: bool = False,

self._servers = dict(servers)

self._inflight_requests = {sid: 0 for sid in servers} # &I ERIEREL
self._request_id_to_server = LRUCache(maxsize=max_cache_size) # ¥MHESIEEHE
self._full_determinism = full_determinism

def acquire_server(self, request_id: str) -> tuple[str, ray.actor.ActorHandle]:
PR RIE: F—Z B EA MRS B 3| R —&l AL E A prefix cache
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] # &4 EEER, NEREF

if not self._inflight_requests:
raise RuntimeError("No available servers in load balancer")

if self._full_determinism:
# 28FKE: F— request_id BiE/TEEZRR—&I4,
# ZOABSEFNEERKGFE L IART, STEFRE, WEARSN,
server_id = list(self._servers)[hash(request_id) % len(self._servers)]
else:
min_count = min(self._inflight_requests.values())
candidates = [sid for sid, count in self._inflight_requests.items() if count == min_count]
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]



# LLMServerClient fll: BOASERI uuid, EERERFREMT vLLM EFX;
# full_determinism T3E(E AR A BIFEE request_id, #RIE vVLLM 8§ KV-cache 5§
#REREIET R ERAEHERENEE .
def _vllm_request_id(self, request_id: str) -> str:
if getattr(self.config.actor_rollout_ref.rollout, "full_determinism", False):
return request_id
return uuid4().hex

verl/experimental/reward_loop/router/naive_router.py

RM #3E HTTP BB full_determinism T/ crc32 3% 1 | A5 E M tie-break,
EMRZBIAKR reward B 3t B 3A B BYIR B

# verl/experimental/reward_loop/router/naive_router.py

# NaiveRouter & RM #I2#) HTTP BReaR3E; #EMFE (VERL_FULL _DETERMINISM=1) B,
# JBIRBOE RIRFHILEIER request_id #F, AFETLEXH crc32 MME 3k tie-break,

# RIER —ERBZETRBEIE—BIA — TUEIARET RS EFTEA seed HE,

import binascii

class NaiveRouter:
def __init_ (self, worker_urls: list[str], ...):

# FHERNIETERMAEMEN, ML T Hydra BBE
self.full_determinism = os.getenv("VERL_FULL_DETERMINISM", "0") == "1"

def _select_worker(self, request_id: bytes | None = None) -> str:
# MNED BB RE ST, request_id JE None R EMER
min_count = min(self.request_counts.values())
candidates = [url for url, ¢ in self.request_counts.items() if ¢ == min_count]
if len(candidates) ==
url = candidates|0]
elif request_id is not None:
# cre32 FMR¥ PYTHONHASHSEED, BF &4 R —3K
url = candidates[binascii.crc32(request_id) % len(candidates)]
else:
url = candidates|0]
self.request_counts[url] += 1
return url

tests/experimental/reward_loop/run_determinism_e2e_with_rm.py

E2E | gate: EE K stdout ABAT + float32 FArtbxt + BEAHE, EXRER VO
trainer 538, EAK PR FHAMHNRALRIKTE,

# tests/experimental/reward_loop/run_determinism_e2e_with_rm.py

# E2E HIE gate: FRAERE PPO E{T/E LR float32 reward shtk,

# IR E MG FHEE stdout fEMT (console logger % step:N - key:V 47) ,
# BB 0= XMFF. 1= RN FHBITH R,

_STEP_LINE_RE = re.compile(r"(?<![\w:])step\s*:\s*(\d+)\s*-?\s*(.*)$")



def _parse_float(token: str) -> float:
# FE np.floatb4(x). np.int32(n) £ repr B
token = token.strip()
m = _NP_WRAP.match(token)
if m:
token = m.group(1).strip()
try:
return float(token)
except ValueError:
m = _NUM_RE.search(token)
return float(m.group(0)) if m else float("nan")

def parse_reward_curve_from_stdout(stdout: str):
metrics_by step = {}
for line in stdout.splitlines():
m = STEP_LINE_RE.search(line)
if not m:
continue
step = int(m.group(1))
data = {}
#ETREEFES "', &R "-"2k BRYE—A" 9140
for chunk in m.group(2).split(" - "):
chunk = chunk.strip()
if not chunk or ":" not in chunk:
continue
key, _, value = chunk.partition(":")
datalkey.strip()] = value.strip()
if data:
metrics_by_step[step] = data

if not metrics_by_step:
return None, None
steps = sorted(metrics_by_step)
rewards = []
for s in steps:
key = _pick_reward_key(metrics_by_stepl[s])
if key is None:
print(f"ERROR: No reward key found in step {s}")
return None, None
rewards.append(_parse_float(metrics_by_step[s][key]))
return steps, rewards

g XA
P o BRI E SR P AERS i R B A

1. wuxibin89 # H % it# %X : "Can we move both
DeterministicGlobalRequestLoadBalancer and DeterministicLLMServerClient to



verl-omni, and pass class as argument? Since LLM actually not supportdeterministic
mode, keep it here is misleading." — AR AN H: BRIA LB {REfull_determinism
A% (RIE VO PPO BT H) , EEF¥load balancer cls/client_cls SEANE, FAZEM
FEIKIE verl-omni,

2. wuxibin89 M>X3E 5] "Do we still need this?" (acquire_server By determinism 2% 5
_vllm_request_id) , 1E# KaisennHu EIR: "Still needed. these flag branches are its
only routing determinism — removing them breaks VO PPO." XA T (R BirE 0 X 0
JBA: verl B 28 main_ppo VO NBAAE A,

3. gemini-code-assist BIF&E MK : B with open_dict(self.config) &%
DictConfig 188X, VA XA binascii.crc32 8RN E hash() & HE tie-break,

4. E2E A BUEAL: SamitHuang £ #7216 &MHIA rollout 5 reward IR EZE LT,
The first divergence happens in actor update."; KaisennHu A ZMHEE: "I fixed
this by setting trainer.use_v1=false, tq is not supported for full determinism."

5. BEAREIRTR: wuxibin89 #8H "Since v0 is deprecated and will be removed soon, it's
better to add full_determinism in verl-omni's own entrypoint", #}&X&*# FSDP

transformer_impl.py 8 [DET] EiAARA (EANREABEER) o

« reward_loop.py BE##EMEEK DictConfig " &4 ReadonlyConfigError (correctness): B%
9, ANRAA with open_dict(self.config) {RIFERE S Ao

« NaiveRouter B E BB NERA cre32 BN E hash() (correctness): B3R,
_select_worker F binascii.crc32(request_id) % len(candidates) & i & tie-break, F
K& PYTHONHASHSEED,

. acquire_server 5 vlim_request_id By full_determinism 2% B2 EAEE (design): =&
WHERS X BEMETFERRSE verl-omni FEAD, verl BRIA LB 89 full_determinism 4%
Z VO PPO B& & M ROHE— 23,

s FEMRERMEATFREIAMIERNERES X (design): RARMZIT:
GlobalRequestLoadBalancer 2R AE I + SZFIMLES ray.remote 38 A K 4K ;
LLMServerManager ¥3¢ load_balancer_cls/client_cls JEAN&, verl-omni & X FHENH
EMFE,

« VO trainer BEF, HEM env JEARIK verl-omni entrypoint (design): AB1lll env §H
5 VO backend 3&&|E 7 verl-omni entrypoint; verl 8§ main_ppo VO A\ BAFieHE RFHS
R, XHERER trainer.use_vi=false,

« E2E E0: BN IE actor update, V1 TQ A FL2HEM (testing): V1 G (
AgentLoopManagerTQ) BIEFUREALERIE E 0% bitwise £3, E2E gate 5XHEER
ER VO (trainer.use_vi=false) .

« FSDP transformer_impl F#) [DET] JERARLEIE (style): AR H EMRLRK#NENRA,
B REAL R E) [DET] AR,

R 5 B0
. RS



1. MEBERAM: full_determinism T rollout M " & sk + kb " BILALEHERE, 7
HET MR, KBS TH; VERL_DISABLE_FLASH_ATTN_CE=1 {# log_probs E3&
3| log_softmax+gather B2, RESEAFHE LA, HBIX RM {H3EH]
max_num_seqs=1 $17, XLEREMENEARRM, LA,

2. EMAMEAR: lim_server.py B&"e& B BXH hash() 5§ PYTHONHASHSEED IE#fe
¥ (constants_ppo.py B % runtime_env, {E{Ef[4E3E runtime_env BIE I A NERS
BIRHENE) . RM UERA cre32 Mk Tk, AAKRBER T ARSEAE, BXE
AR

3. BEBRKECXFE: reward_loop.py R custom_reward_function.path is None Bt 3& i
max_num_seqgs=1; ZAF BHEX reward fn SZFrNIRE /classify pooling, ¥R
BBE BT, BEREBZNT RS,

4. 3B GlobalRequestLoadBalancer 8 actor 1L 7 XM EIFE KA LB EE, FrAE
E# GlobalRequestLoadBalancer.remote(...) B94NERIBA A (recipe. FE=ZARL) E
E#IEE: A PR A teacher _model.py 53R BR D,

5. &4 2 EMER VO trainer, M VO BEER; V1 TQ HRERFKRERBES
ANBRARR, KK full_determinism E# 35| V1 FEZEFHRITIKEEX BEBRFXEF)

6. MIREX: E2E gate REAN CI (AR , EVIRAEFEHE A100/H100 FIE;
test_vlim_generation_determinism.py # K8 GRM BB RAGIE £33 T
verl-omni ©&, - 2": AFP®MW: BA full_determinism=true 8 PPO AF (&
verl-omni BEXARKRN RM BF) "T3REM rollout 3| reward 28588 bitwise o[ &
It RMERME RN trainer.use_vi=false. IEZHaE MR R I T MRS MAE
FFeE. AR RM AKIBEAT, AZRm: BEEIIAN" BRI LB + frEa X + FEEAN"
= E%it, GlobalRequestLoadBalancer & A e 4k A& py LRI ; LRI E M env BT
runtime_env &—1£3&, B2 actor/ref/rollout/RM £ F#52, HPAEM: verl 5§
verl-omni B9 EHERTTH AW E N (LLM B, #EMFEE verl-omni M) ; CI
13 generation-determinism # 3, 1B reward E2E gate EBEARE|E L x# AN Cl,
- REEHRIT: O BZBEETE | (X VO trainer X3F , E2E NIRRT CI, #E MK
PYTHONHASHSEED f£4& , B i MBS e A4 11 339

KRR EE

« PR #6572 full determinism for vLLM rollout and reward model: PR body BA# 7= ER 4
PR "Enhances df35e73 (full determinism for vLLM rollout and reward model, PR
#6572)", A PR EH AR, EANT reward BZ8F S E M. RM BATREEGHE MRS,

« PR #7300 [algo] fix: carry running_return through observation spans in
REINFORCE++ (#7278): X 5 #ReAsh tests/trainer/ppo/test_reinforce_pp_multiturn_on_
cpu.py; A PR A% # CPU MIRMEEM T R EER,

« PR #7337 [ci] chore: add three baselines for npu's nightly ci: B &K
test_reinforce_pp_multiturn_on_cpu.py, 7 NPU nightly CI +¥ BRE—NAXHE %,



