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1. IS ANEGBRRAF . £ verl/utils/experimental/torch_functional.py TRERZEIRFA
liger_kernel.ops.LigerFusedLinearScaledCrossEntropyFunction, {X 4 &RERBIRE 15 A
liger_kernel Bt&2RE None; H4A ModuleNotFoundError BEiEHI Y, B3 E MR
Liger &%,

2. ¥38 Liger 4% : & FusedLinearForPPO.forward #4453 hidden_states & 2D/3D H
input_ids FIRILEE, BREFAN 2D HAHA apply(hidden, weight, labels, temperature,
-100, 1, True), ¥3REH NLL BR$1/8%| log_probs, 3f reshape EIR4TIR; Liger Hrk
BH5#E R FusedLinearForPPOFunction #*3&E&42, chunk_size iIEXFE,

3. IRBRAIZEFA: setup.py B9 GPU_REQUIRES 5 pyproject.tom| 89 fsdp. megatron
extras ¥ & liger-kernel 3£ 4 liger-kernel>=0.8.2, uv.lock F? E# 5| 0.8.2,

4. MIRECE: I tests/utils/test_experimental_torch_functional_on_cpu.py, %-5|E& %%
B fallback 584 torch BIRM—3M (2D/3D) . Liger dispatch 35 Rk E..
falloack R & chunking.

5. XHE: BH docs/perf/perf_tuning.rst. docs/examples/config.rst.
docs/start/install.rst 5 requirements.txt, JEAFITA. KEERKfnEER L&A,

R



. tests/utils/test_experimental_torch_functional_on_cpu.py (3 EFMR; 25| test;
KA test-coverage; 5 test fused_linear_for_ppo_chunked_fallback_matches_torch,
test_fused_linear_for_ppo_dispatches_to_liger,
FakeligerFusedLinearScaledCrossEntropyFunction,
test_fused_linear_for_ppo_fallback_preserves_chunking) : #3&MiR X, B
fallback F{E—EKME. Liger dispatch £#HE5RRIKE.. fallback chunking /&, ZAK
BIAT NI PRIE,

« verl/utils/experimental/torch_functional.py (#£3k HEFT B ; 2£%| source; £&
core-logic; % FusedLinearForPPO.forward,
_LIGER_FUSED_LINEAR_SCALED_CROSS_ENTROPY) : £ B X4,
FusedLinearForPPO.forward #138 Liger 4 X #&R& fallback.

« setup.py (B3R ITRBIA; 25| source; ER configuration) : GPU extras {R¥IAM
liger-kernel #£# 4 >=0.8.2, RIEHERIZ T HORMBRE,

« pyproject.toml (3R RFELE ; 25| config; A configuration) : fsdp 5 megatron
extras R &R liger-kernel>=0.8.2, # %X 45K 5 BHR—K,

« uv.lock (#E3k 8ixxfE; 25 other; A dependency-lock) : BIX#RF liger-kernel
0.8.0 -> 0.8.2, HE# requires-dist IRAZA R,

« docs/perf/perf_tuning.rst (23R MEEEXAY; 3| docs; EAE! documentation) : HtHA
Liger 3 kB812. ZEEKE use_liger/use_fused_kernels Bi% &,

« docs/examples/config.rst (3R BLE XHY; K7 docs; R documentation) : ELE X4
iR &M K w36 Liger scaled cross entropy.

- docs/start/install.rst (&3 L&E3XH4; FKH| docs; £ documentation) : ZEXALIRES
% liger-kernel>=0.8.2 F &2 AF IR,

. requirements.txt (3R RBUEE; 25| infra; & configuration) : {RFUEE R D IRA
AR, BRFILLENBRATHEE,

sk a

XPEMF5 . FusedLinearForPPO.forward, test_fused_linear_for_ppo_chunked_fallback_ma
tches_torch, test_fused_linear_for_ppo_dispatches_to_liger,
test_fused_linear_for_ppo_fallback_preserves_chunking

RERED R B

tests/utils/test_experimental_torch_functional_on_cpu.py

Fr3EMR S, B = fallback HUE—3KME. Liger dispatch 235 RkIkE. fallback
chunking fx 8, EAREBIATANRE,
# tests/utils/test_experimental_torch_functional_on_cpu.py *#&H B

def test_fused_linear_for_ppo_dispatches_to_liger(monkeypatch):
calls = ]

# FAMR Liger EF2XRASEK, BiE dispatch 5HRIEIE R T EH
class FakeligerFusedLinearScaledCrossEntropyFunction:
@staticmethod
def apply(*args):



calls.append(args)

hidden_states = args[0]

token_count = hidden_states.shape[0]

nll = torch.arange(token_count, dtype=torch.float32)

entropy = torch.arange(token_count, dtype=hidden_states.dtype) + 10
return nll, entropy

monkeypatch.setattr(
experimental_F,
' LIGER_FUSED_LINEAR_SCALED_CROSS_ENTROPY"',
FakeligerFusedLinearScaledCrossEntropyFunction,

)

hidden = torch.randn(2, 3, 5)

weight = torch.randn(7, 5)

labels = torch.randint(7, (2, 3), dtype=torch.int32)

log_probs, entropy = experimental_F.FusedLinearForPPO()(hidden, weight, labels,
temperature=0.8)

# FORA—KR, 3D #EFA 2D, mBWEIEA intbs
assert len(calls) ==

args = calls[0]

assert args[0].shape == (6, 5)

assert args[1] is weight
assert args[2].shape == (6,)
assert args[2].dtype == torch.int64
assert args[3] == 0.8

assert args[4] == -100

assert args([5] =

assert args|[6] is True

# MERIREN (2, 3), B log_probs & NLL B

torch.testing.assert_close(log_probs, -torch.arange(6, dtype=torch.float32).reshape(2, 3))
torch.testing.assert_close(entropy, (torch.arange(6, dtype=hidden.dtype) + 10).reshape(2, 3))

verl/utils/experimental/torch_functional.py
BT E X, FusedLinearForPPO.forward #73g Liger 2% 3% 8 fallbacks

# verl/utils/experimental/torch_functional.py %% B
import torch

try:
from liger_kernel.ops import (
LigerFusedLinearScaledCrossEntropyFunction as _LIGER_FUSED_LINEAR_SCALED_
CROSS_ENTROPY,
)
except ModuleNotFoundError as exc:
# A Y BREAEIRF A liger_kernel Bf&%K; % Liger WaRMRHEER& N B,
# BRBEBIANEZE,



if exc.name != 'liger_kernel":
raise
_LIGER_FUSED_LINEAR_SCALED_CROSS_ENTROPY = None

class FusedLinearForPPO(torch.nn.Module):
def _init_ (self, chunk_size: int = 512):
super().__init_ ()
self.chunk_size = chunk_size

def forward(self, hidden_states, vocab_weights, input_ids, temperature=1.0):
input_ids = input_ids.to(torch.int64)
# R&%E Liger RH{REJRA 2k autograd 528, THREFRE,
if _LIGER_FUSED_LINEAR_SCALED_CROSS_ENTROPY is None:
return FusedLinearForPPOFunction.apply(
hidden_states, vocab_weights, input_ids, temperature, self.chunk_size

# Liger EFREZ 2D A, AREBREYF, HiCXRHEBRUEKRE,
if hidden_states.ndim not in (2, 3):
raise ValueError(f'hidden_states must be 2D or 3D, got shape {tuple(hidden_states.
shape)}')
if input_ids.shape != hidden_states.shapel:-1]:
raise ValueError(
f'input_ids shape {tuple(input_ids.shape)} must match hidden_states shape '
f'{tuple(hidden_states.shape[:-1])}'

output_shape = input_ids.shape
hidden_states = hidden_states.reshape(-1, hidden_states.shape[-1])
input_ids = input_ids.reshape(-1)

# Liger 3RE NLL, ER$1EED verl EEH log_probs; HEIEELE,
nll, entropy = _LIGER_FUSED_LINEAR_SCALED_CROSS_ENTROPY .apply(
hidden_states,
vocab_weights,
input_ids,
temperature,
-100, # ignore_index
1, # m_tiles
True, # return_entropy
)
log_probs = -nll
return log_probs.reshape(output_shape), entropy.reshape(output_shape)
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E, $3K log probs HUNER: MREHA assert_close BA—EIRE, BKINET
reward Bk 2HMR (benchmark CI BE)

4. 3D BRIFARX: Liger B2X X3 hidden_states A 2D/3D, BEEX input_ids.shape
5 hidden_states.shape[:-1] —3; KRkFZFHINE S LMASEEW ValueError, BT
TAZE, -%m: YAF: BA use_fused_kernels + impl_backend: torch i<
TR E| Liger 12 (BWE liger-kernel>=0.8.2) , 3K18%4 13.53% actor E#i%
BE54 5% EHETHE, REEHBAFENFFTAERENATZL K. HA%: IEE
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