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slime/utils/ppo_utils.py
3 compute_cispo_loss &Ek, I CISPO #ZiikitE

# slime/utils/ppo_utils.py (#rg)

@torch.compile(dynamic=True)

def compute_cispo_loss(
ppo_kl: torch.Tensor,
log_probs: torch.Tensor,
advantages: torch.Tensor,
eps_clip: float,
eps_clip_high: float,

"""CISPO #i4%k3& B MiniMax-M1 (https://arxiv.org/abs/2506.13585, Eq. 4-5):
“T-sg(clip(ratio, 1 - eps_clip, 1 + eps_clip_high)) * advantages * log_probs™".

5 PPO R[, IS bbEFE stop-gradient T#HE, #ERZ log_probs™",

H b #8 token MARTEEE., MEEMA ~compute_policy loss ™ By delta-from-1 AZE;
canonical CISPO 2T R (" eps_clip >=1.07"),

ratio = (-ppo_kl).exp() # i+ HE Z M RAELE exp(-KL)

# & stop-gradient FT# T LE

ratio_truncated = torch.clamp(ratio, min=1.0 - eps_clip, max=1.0 + eps_clip_high)

# ik = - HELLE (FUEBE ) * BE * log_prob, #HER{EE log_prob

pg_losses = -ratio_truncated.detach() * advantages * log_probs



# clipfrac: FRICHRLE token BIRIBLEELYE T band (3E PPO 89 loss Bm#k5Y)
clipfrac = (ratio_truncated != ratio).float()
return pg_losses, clipfrac
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FI CPU MR, I CISPO #i4k R =\ L EC Ao ish B B& (1 IEAA £

# tests/test_cispo_loss.py (Fr3g)
"""CPU MK for compute_cispo_loss (MiniMax-M1, https://arxiv.org/abs/2506.13585)."""
import math

import pytest
import torch

from slime.utils.ppo_utils import compute_cispo_loss
NUM_GPUS = 0 # #RigX CPU MR

# [EE $IE
ADVANTAGES = torch.tensor([1.0, -0.5, 2.0, -1.0])
LOG_PROBS = torch.tensor([-0.7, -1.2, -0.4, -2.1])

# MR A : (eps_clip, eps_clip_high, B IS ratios, #3 /5 ratios)

CLIP_CASES = [
pytest.param(0.2, 0.28, [1.0, 1.14, 1.56, 0.4], [1.0, 1.14, 1.28, 0.8], id="ppo_band"),
pytest.param(1.0, 4.0, [1.0, 3.0, 9.0, 0.4], [1.0, 3.0, 5.0, 0.4], id="wide_minimax_band"),

@pytest.mark.parametrize("eps_clip, eps_clip_high, ratios, clamped", CLIP_CASES)
def test_compute_cispo_loss_matches_closed_form_surrogate(eps_clip, eps_clip_high, ratios,
clamped):
# #M3& ppo_kl = -log(ratio)
ppo_kl = -torch.tensor([math.log(r) for r in ratios])
pg_losses, clipfrac = compute_cispo_loss(ppo_kl, LOG_PROBS, ADVANTAGES, eps_clip, eps_
clip_high)
# BRI : -clamped * advantages * log_probs
expected_losses = -torch.tensor(clamped) * ADVANTAGES * LOG_PROBS
torch.testing.assert_close(pg_losses, expected_losses, rtol=1e-6, atol=1e-6)
# clipfrac RAMCHLEREF band HWALE
expected_clipfrac = torch.tensor([float(c !=r) for c, r in zip(clamped, ratios, strict=True)])
torch.testing.assert_close(clipfrac, expected_clipfrac)

@pytest.mark.parametrize("eps_clip, eps_clip_high, ratios, clamped", CLIP_CASES)
def test_compute_cispo_loss_gradient_flows_only_through_log_probs(eps_clip, eps_clip_high,
ratios, clamped):



# IIEREE RORZ log_probs, i3k IS LLERELZ
log_ratios = torch.tensor([math.log(r) for r in ratios], requires_grad=True)
ppo_kl = -log_ratios
log_probs = LOG_PROBS.clone().requires_grad_()
pg_losses, _ = compute_cispo_loss(ppo_kl, log_probs, ADVANTAGES, eps_clip, eps_clip_high)
pg_losses.sum().backward()
# log_probs 898 E R A -clamped * advantages
torch.testing.assert_close(log_probs.grad, -torch.tensor(clamped) * ADVANTAGES, rtol=1e-6,
atol=1e-6)
# log_ratios BIBERN A 0 (EA stop-gradient)
assert log_ratios.grad is None or torch.all(
log_ratios.grad ==
), f"CISPO 2,7, stop-gradient IS b3 log_ratios.grad = {log_ratios.grad}"
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