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# RN autograd graph 3FFAKER B FTNER,
def _detach_rollout_tensor_list(rollout_data: RolloutBatch, key: str) -> list[torch.Tensor] | None:
tensors = rollout_data.get(key)
if tensors is None:
return None
detached_tensors = [tensor.detach() for tensor in tensors]
rollout_datalkey] = detached_tensors
return detached_tensors

def compute_advantages_and_returns(args: Namespace, rollout_data: RolloutBatch) -> None:
log_probs_key = "rollout_log_probs" if args.use_rollout_logprobs else "log_probs"
log_probs: list[torch.Tensor] = rollout_data.get(log_probs_key)
values = rollout_data.get("values")

# E&E— pipeline MEIR B TEI T4, HiERE, THEX detach,
if log_probs is None and values is None:
return

# RBIF ALY R KLUIRTIEREE. rollout KB, HEKERS teacher 3THH
#IHEE, BitHE KL 5 advantage, fRIEEEMARLA I FTA T 0 B2 4K
_detach_rollout_tensor_list(rollout_data, "log_probs")
_detach_rollout_tensor_list(rollout_data, "rollout_log_probs")
_detach_rollout_tensor_list(rollout_data, "ref_log_probs")
_detach_rollout_tensor_list(rollout_data, "teacher_log_probs")

# detach Z JEEHILE, 54 KL 5§ advantage iTEEETEZH A
log_probs = rollout_data.get(log_probs_key)
ref_log_probs = rollout_data.get("ref_log_probs")

if args.kl_coef == 0 or not log_probs:
xs = log_probs if log_probs is not None else values
kl = [torch.zeros_like(x, dtype=torch.float32, device=x.device) for x in xs]
else:
kl = [
compute_approx_kl(log_probslil, ref_log_probsli], kl_loss_type=args.kl_loss_type)
for i in range(len(log_probs))

advantages, returns = compute_advantages(
args=args,
kl=kl,
rewards=rollout_data.get("rewards"),
log_probs=log_probs,
loss_masks=rollout_data.get("loss_masks"),
total_lengths=rollout_data.get("total_lengths"),
response_lengths=rollout_data.get("response_lengths"),
max_seq_lens=rollout_data.get("max_seq_lens", None),
values=values,



)
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BoWE A policy loss_function X advantages 5 & KB EIT 54 detach, FHi
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#OHBR R BMERA A RA EIFAMZLR detach,
# XEBWIEE advantages 5&XEEIToMEITEE,
def policy_loss_function(
args: Namespace,
batch: RolloutBatch,
logits: torch.Tensor,
sum_of_sample_mean: Callable[[torch.Tensor], torch.Tensor],
) -> tuplef[torch.Tensor, dict[str, torch.Tensor]]:
parallel_state = get_parallel_state()
advantages_list = [advantage.detach() for advantage in batch["advantages"]]
advantages = torch.cat(advantages_list, dim=0)
scored_old_log_probs = (
[log_prob.detach() for log_prob in batch["log_probs"]] if batch.get("log_probs") is not None
else None
)
rollout_old_log_probs = (
[log_prob.detach() for log_prob in batch["rollout_log_probs"]]
if batch.get("rollout_log_probs") is not None
else None
)
reference_log_probs = (
[log_prob.detach() for log_prob in batch["ref_log_probs"]] if batch.get("ref_log_probs") is
not None else None

# ZECE ¥R importance ratio BYIEREEITS, SRR EZERE T A ZERR ALK,

if args.use_rollout_logprobs:
assert rollout_old_log_probs is not None, "rollout_log_probs must be provided when --use-
rollout-logprobs is set"
old_log_probs = rollout_old_log_probs

else:
assert scored_old_log_probs is not None, "log_probs must be provided for policy loss"
old_log_probs = scored_old_log_probs

# current-policy 8 log_probs i E[#K logits i+ &, BERRNRAZX—KZHX;
# 548 TIS. KL loss. debug dump & mismatch metrics 22R# A EiR detached &4,
log_probs_and_entropy = get_log_probs_and_entropy(
logits,
args=args,
unconcat_tokens=batch["unconcat_tokens"],
total_lengths=batch["total_lengths"],
response_lengths=batch["response_lengths"],
with_entropy=args.entropy_coef != 0 or args.observe_training_entropy,



entropy_requires_grad=args.entropy_coef = 0,
max_seq_lens=batch.get("max_seq_lens", None),
)
log_probs = log_probs_and_entropy["log_probs"]
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# X EXNEBERAEMEHEM detach, #HLE compute_advantages_and_returns B IRAS
def apply_opd_kl_to_advantages(

args: Namespace,

rollout_data: RolloutBatch,

advantages: list[torch.Tensor],

student_log_probs: list[torch.Tensor] | None,
) -> None:

if student_log_probs is None:

return

precomputed_reverse_kls = rollout_data.get("opd_reverse_kl")
if precomputed_reverse_kls is hot None:
reverse_kls = []
for i, adv in enumerate(advantages):
reverse_kl = precomputed_reverse_kls[i]
if not torch.is_tensor(reverse_kl):
reverse_kl = torch.tensor(reverse_kl, dtype=torch.float32)
# FAEME B LR WMITHE reverse-KL s/t E i+ E A,
reverse_kl = reverse_kl.detach().to(device=adv.device)
advantagesl|i] = adv - args.opd_kl_coef * reverse_kl
reverse_kls.append(reverse_kl)
rollout_data["opd_reverse_kl"] = reverse_kls
return

teacher_log_probs = rollout_data.get("teacher_log_probs")

if teacher_log_probs is None:
raise ValueError(f"OPD with opd_type='{args.opd_type}' requires teacher_log_probs, but it
is missing.")

# teacher T RIFRIZES BIFALIE, X OPD it&EATIRE#E| student ®&,
# B RIR TR T R FEAMEE,

device = student_log_probs[0].device

detached_teacher_log_probs = [t.detach() for t in teacher_log_probs]
rollout_data["teacher_log probs"] = detached_teacher_log_probs
teacher_log_probs = [t.to(device=device) for t in detached_teacher_log_probs]

reverse_kls = []
for i, adv in enumerate(advantages):

# |H student TR RAAMABEMA, reverse-KL FRER [MEZRRIITH R,



old_student_log_prob = student_log_probsli].detach()
reverse_kl = old_student_log_prob - teacher_log_probsli]
advantages|i] = adv - args.opd_kl_coef * reverse_kl
reverse_kls.append(reverse_kl)
rollout_data["opd_reverse_kl"] = reverse_kls
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