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def get_reinforce_plus_plus_returns(
rewards: torch.Tensor,
kl: list[torch.Tensor],
loss_masks: list[torch.Tensor],
response_lengths: list[int],
total_lengths: list[int],
kl_coef: float,
gamma: float,

) -> list[torch.Tensor]:

Calculates discounted returns for REINFORCE++ (https://arxiv.org/pdf/2501.03262)

Args:
rewards (Tensor): A tensor of scalar rewards for each sequence.
kl (List[Tensor]): List of per-token KL divergence tensors for sequence chunks.
loss_masks (List[Tensor]): List of response-only loss masks for each full sequence.



response_lengths (List[int]): The full length of each response sequence.
total_lengths (List[int]): The full length of each sequence (prompt + response).
kl_coef (float): Coefficient for the KL penalty.

gamma (float): The discount factor.

Returns:
List[torch.Tensor]: A list of return (G_t) tensors for the
local sequence chunks owned by the current GPU rank.

from megatron.core import mpu
cp_size = mpu.get_context_parallel_world_size()

# BB AME token RKR), BHSIR;, FEELLE return
token_level_rewards = ]
for i in range(len(rewards)):

local_kl_chunk = kl[i]

total_len, response_len = total_lengthsl[i], response_lengthsi]

if cp_size > 1:
# Step 1,2: FiA rank URE& B chunk 5 token_offsets, I TE response
from slime.backends.megatron_utils.cp_utils import all_gather_with_cp

full_kl_response = all_gather_with_cp(local_kl_chunk, total_len, response_len)
else:
full_kl_response = local_kl_chunk

# Step 3: IHE R response EHY token &EF (KL &S + K token i)
full_mask = loss_masks]i]

assert full_mask.sum().item() > 0, f"Sequence at index {i} is fully masked."
masked_kl = full_kl_response * full_mask

rewards_for_seq = -kl_coef * masked_kl

last_idx = full_mask.nonzero(as_tuple=True)[0][-1]

rewards_for_seq[last_idx] += rewardsli]
token_level_rewards.append(rewards_for_seq)

# BE: RAEMARFINEERE, #B% max() AR
if not token_level_rewards:
return ]

# HEAE batch AEKFF, —RIFHWEH, BREFEAR Python &R
max_len = max(rewards_for_seq.size(0) for rewards_for_seq in token_level_rewards)
padded_rewards = token_level_rewards[0].new_zeros(len(token_level_rewards), max_len)
for i, rewards_for_seq in enumerate(token_level_rewards):

padded_rewardsli, : rewards_for_seq.size(0)] = rewards_for_seq

#G_t=r_t+gamma * G_{t+1}, & chunked_discounted_returns /TR =K
padded_returns = chunked_discounted_returns(padded_rewards, gamma)



final_returns_chunks = ]
for i, returns_for_seq in enumerate(padded_returns):
# padding R REBAE, HREERGEKERT
returns_for_seq = returns_for_seq[: token_level_rewardsli].size(0)]
if cp_size > 1:
from slime.backends.megatron_utils.cp_utils import slice_log_prob_with_cp

total_len, response_len = total_lengthsl[i], response_lengthsli]

# Step 4: BREA rank JTRJEER chunk 945

local_returns_chunk = slice_log_prob_with_cp(returns_for_seq, total_len, response_len)
else:

local_returns_chunk = returns_for_seq

final_returns_chunks.append(local_returns_chunk)

return final_returns_chunks
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def _serial_discounted_returns(rewards: torch.Tensor, discount: float) -> torch.Tensor:
# BTSN TRIE G_t = r_t + discount * G_{t+1} R aki,
# EA chunked FATIERAIEEE L,
returns = torch.zeros_like(rewards)
running_return = torch.zeros(rewards.size(0), device=rewards.device, dtype=rewards.dtype)
for t in reversed(range(rewards.size(1))):
running_return = rewards[:, t] + discount * running_return
returns(:, t] = running_return
return returns

@pytest.mark.parametrize("discount", [0.0, 0.5, 0.99, 1.0])
@pytest.mark.parametrize("batch_size,sequence_length", [(1, 1), (3, 127), (3, 128), (3, 129), (3,
1000)])
def test_chunked_discounted_returns_matches_serial(discount, batch_size, sequence_length):
torch.manual_seed(0)
rewards = torch.randn(batch_size, sequence_length)
expected = _serial_discounted_returns(rewards, discount)
actual = chunked_discounted_returns(rewards, discount)
torch.testing.assert_close(actual, expected, atol=1e-4, rtol=1e-5)
# R AR &SRR E
assert actual.dtype == rewards.dtype
assert actual.device == rewards.device
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