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@torch.no_grad()
def offload_fsdp2_model_to_cpu(model, empty_cache: bool = True):
# PyTorch A non_blocking=True 89 CUDA 2| CPU # Il #4EC pinned EHLATE,
# ZATAFREE A XHEFARRIE, EhEZESAINEITURBUE,
# pinned 23 RIET G CPU 3| GPU MBERENBEUF S AR T L.
#
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# ZERKBAAE host IBIKE, MMERD; EER— stream £, RMERNEIL stream
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model.to("cpu", non_blocking=True)

if empty_cache:
get_torch_device().empty_cachel()

@torch.no_grad()
def load_fsdp2_model_to_gpu(model):
device = get_device_id()
# BL& offload BYAERKEY pinned A7, EBARA H2D # I o F36 HU4T,
# B BRI EMITRES B RS #E N, MAERE N AZE N E R,

model.to(device, non_blocking=True)

tests/special_distributed/test_fsdp2_pinned_model_transfer.py

¥HEEY 2 rank CUDA 9 RNEY3, ${E PyTorch RX#48 pinned REAT AFHIIE
D2H—H2D R IEFME, ZARKH /5 EHNXERE,

def main():
# ZEVIRIIE CUDA 178, 3 CUDA R E #kid
if get_device_name() != "cuda":
print("test_fsdp2_pinned_model_transfer skipped: pinned transfer behavior is CUDA-
specific")
return

assert get_torch_device().device_count() >= 2, "need at least 2 GPUs for test"

_, rank, world_size = initialize_global_process_group()

# H93Z 2 A rank B9 DP mesh, &% full-parameter FSDP2 K 3%&

device_mesh = init_device_mesh("cuda", mesh_shape=(world_size,), mesh_dim_names=("dp",))
model = _build_full_parameter_fsdp2_model(device_mesh)

# BB E GPU Loyt HEAREE
expected_local_params = [_local_tensor(param).detach().clone() for param in model.
parameters()]

# X4BE 1. D2H offload /&, CPU AMAH 2% pinned R
offload_fsdp2_model_to_cpu(model, empty_cache=False)
for param in model.parameters():
local_param = _local_tensor(param)
assert local_param.device.type == "cpu"
assert local_param.is_pinned(), "non-blocking FSDP2 D2H copy must produce pinned CPU
parameters"

# KBRS 2: H2D MELEEHIES offload RIEL—3K (atol 5 rtol ¥R 0)
load_fsdp2_model_to_gpu(model)
torch.cuda.synchronize()
for param, expected in zip(model.parameters(), expected_local_params, strict=True):
local_param = _local_tensor(param)
assert local_param.device.type == "cuda"
torch.testing.assert_close(local_param, expected, atol=0.0, rtol=0.0)



torch.distributed.barrier()
torch.distributed.destroy_process_group()
if rank ==

print("test_fsdp2_pinned_model_transfer passed")

tests/utils/test_fsdp2_model_transfer_on_cpu.py
FILHY CPU mock ZAMIR, ARBREN A NBUERA helper @4 non_blocking=True i
Fl model.to() 8 API 174, ®AEAEFIFREMREHAT,

from unittest.mock import Mock

from verl.utils import fsdp_utils

def test_offload_fsdp2_model_to_cpu_uses_non_blocking_copy():
model = Mock()

fsdp_utils.offload_fsdp2_model_to_cpu(model, empty_cache=False)

# BAPUE: offload FEA non_blocking=True, Z&EiL/E% H2D RHHAT
model.to.assert_called_once_with("cpu", non_blocking=True)

def test_load_fsdp2_model_to_gpu_uses_non_blocking_copy(monkeypatch):
model = Mock()
device = object()
monkeypatch.setattr(fsdp_utils, "get_device_id", lambda: device)

fsdp_utils.load_fsdp2_model_to_gpu(model)

# BABE: load SFER non_blocking=True, & pinned REL#EFEH H2D
model.to.assert_called_once_with(device, non_blocking=True)
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