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slime/backends/megatron_utils/loss.py (£ Hi&itHE; 25| source; ER core-logic
;. 5 compute_advantages_and_returns) : BAMEE X PPO X MRME K KL 3K
E A out-of-place ¥2& token-level rewards, EAXRZEE N EKIRZ,

. tests/test_ppo_kl_metric.py (#£3k FEARMIR,; KB test; KR test-coverage; F&
test_ppo_estimator_does_not_corrupt_logged_kl) : 3 EVIMRK: E PPO HEE
rollout_data["kl"] 73%F compute_approx_kl, &7 PR E—ENIRE =,

« .github/workflows/pr-test.ym| (#3k CI B2&; 23| infra; FE& infrastructure) : CI T
YERFIEMFONIR, FRENINRE PR BB sh#IT,
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slime/backends/megatron_utils/loss.py

MEE XM PPO 4 X MEME PR KL FKEPKA out-of-place ¥3& token-level rewards,
EARE BN ERRZ,

# compute_advantages_and_returns ¥, %&4%—it#& per-token KL H&EA
# rollout_data["kI"], #t/E4BE LR (GRPO / GSPO / CISPO / R++ ¥ RIRE) .
if args.kl_coef == 0 or not log_probs:
# % kl_coef A 0 BEARLITHE ref_log_prob, FAEKE G
xs = log_probs or rollout_log_probs or values
kl = [torch.zeros_like(x, dtype=torch.float32, device=x.device) for x in xs]
else:
kl = [
compute_approx_kl(log_probsli], ref_log_probsli], kl_loss_type=args.kl_loss_type)
for i in range(len(log_probs))
]
rollout_data["kl"] = kI

# PPO 2% &5 : IBEX k *= kl_coef RRMKE k {ERMNKE, M1 k E&
# E@EHA rollout_data['kl"] B9xt%, BHEMZWTHE, WELFHITH
# token_level rewards K&, BHE cp_rank == 0 BT &/E— token £&1n
# scalar reward; rewards 3% % GAE it&, R per_token_kl {R¥F4 %,
elif args.advantage_estimator == "ppo":
old_rewards = rewards
rewards = []
kl_coef = -args.kl_coef
cp_rank = mpu.get_context_parallel_rank()
for reward, per_token_kl in zip(old_rewards, ki, strict=False):
token_level_rewards = per_token_kl * kl_coef
if cp_rank ==
token_level_rewards[-1] += reward
rewards.append(token_level_rewards)



advantages, returns = get_advantages_and_returns_batch(
total_lengths, response_lengths, values, rewards, args.gamma, args.lambd

)

tests/test_ppo_kl_metric.py

FrEEYINR: IE PPO &5 rollout_data['kl"] 73%F compute_approx_kl, =4 PR "
—HONRE %,

# @)K : PPO i+E%ERJE, rollout_data["kl"] 2042 R IEITMA KL,
# 3@3¥ monkeypatch £ A megatron / megatron.core B3RHE, FaEE ZAEZEKE,
def test_ppo_estimator_does_not_corrupt_logged_kl(monkeypatch):
# B EIES, EAR/IME: BFETX. pipeline X%
previous_loss = sys.modules.pop("slime.backends.megatron_utils.loss", None)
previous_cp_utils = sys.modules.pop("slime.backends.megatron_utils.cp_utils", None)
mpu_stub = types.SimpleNamespace(
get_context_parallel_world_size=lambda: 1,
get_context_parallel_rank=lambda: 0,
is_pipeline_last_stage=lambda: True,
)
megatron_mod = types.ModuleType("megatron")
core_mod = types.ModuleType("megatron.core")
core_mod.mpu = mpu_stub
monkeypatch.setitem(sys.modules, "megatron", megatron_mod)
monkeypatch.setitem(sys.modules, "megatron.core", core_mod)

try:
from slime.backends.megatron_utils.loss import compute_advantages_and_returns

# Mt — A8 log_probs / ref_log_probs, & HHEAZE KL
log_probs = [torch.tensor([0.5, 0.7, 0.9])]
ref_log_probs = [torch.tensor([0.4, 0.5, 0.6])]
expected_kl = compute_approx_kl(log_probs[0], ref log_probs[0], kl_loss_type="k1")
rollout_data = {
"log_probs": log_probs,
"ref_log_probs": ref_log_probs,
"rewards": [1.0],
"values": [torch.zeros(3)],
"response_lengths": [3],
"total_lengths": [5],
"loss_masks": [torch.ones(3)],
}
args = Namespace(
advantage_estimator="ppo",
kl_coef=0.05,
kl_loss_type="k1",
use_rollout_logprobs=False,
custom_advantage_function_path=None,
normalize_advantages=False,
use_opd=False,



gamma=1.0,
lambd=1.0,
)

compute_advantages_and_returns(args, rollout_data)

# ZAOWTE: PPO 2/ KL #EMrRJRYE KL, MAZ4EK + &0 reward B15KE

torch.testing.assert_close(rollout_data["kl"][0], expected_kl)

finally:

# RERR T A E SRR, BT R E AR

if previous_loss is None:
sys.modules.pop("slime.backends.megatron_utils.loss", None)

else:
sys.modules["slime.backends.megatron_utils.loss"] = previous_loss

if previous_cp_utils is None:
sys.modules.pop("slime.backends.megatron_utils.cp_utils", None)

else:
sys.modules["slime.backends.megatron_utils.cp_utils"] = previous_cp_utils
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