PR #46703 &R LE

vlim-project/vlim
[PERF] Extend NCCL symmetric memory to AllGather and ReduceScatter
&3FutiE]: 2026-07-01 02:38

JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/46703

PATHE

« —A)iE: NCCL H#rRABFEY RE AllGather 5 ReduceScatter

« WESME: EEEIER: BILT BEEMHIE (NCCL symmetric memory/NVLS) ME—3EtEY
B EIZ A collectives BTN, *JE _get_symm_scratch BIFALIZIT.
per-communicator fREEMEEF N, UK review FXF uniform size FrAEEIR TS,
WA EP %5, BIWRHEE reduce_scatterv BISRELL B,

THRES B

Enable NCCL symmetric memory and NVLS (NVLink SHARP) for AllGather and
ReduceScatter collectives (used by MoE dispatch/combine in Expert Parallel
deployments), extending the existing symmetric-memory support that was limited to
AllReduce. Also fixes per-communicator window registration so multiple NCCL
communicators can share the symmetric memory pool without double-registering
segments.
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# vllm/distributed/device_communicators/cuda_communicator.py

class CudaCommunicator(DeviceCommunicatorBase):
# ... (init, all_reduce unchanged) ...

def all_gather(self, input_: torch.Tensor, dim: int = -1) -> torch.Tensor:
# Route uniform dim-0 all-gathers through NVLS symmetric memory when
# enabled (mirrors reduce_scatter); otherwise fall back to the
# base-class ring all-gather. Sequence parallelism's gather-before-GEMM
# uses dim=0 with tp-aligned (uniform) shards.
if dim < 0:
dim += input_.dim()
if dim == 0 and should_nccl_symm_mem_ag_rs():



# NVLS requires contiguous tensors
return self._all_gather_symm_mem(input_.contiguous())
return super().all_gather(input_, dim)

def reduce_scatter(self, input_: torch.Tensor, dim: int = -1):
world_size = self.world_size
pynccl_comm = self.pynccl_comm
assert pynccl_comm is not None
if dim < 0:

dim += input_.dim()

# movedim to make dim-0 the scatter dimension
input_tensor = input_.movedim(0, dim).contiguous()
assert input_tensor.shape[0] % world_size ==
chunk_size = input_tensor.shape[0] // world_size
output_shape = (chunk_size,) + input_tensor.shape[1:]

if should_nccl_symm_mem_ag_rs():
output = self._reduce_scatter_symm_mem(input_tensor)
else:
output = torch.empty(output_shape, dtype=input_tensor.dtype,
device=input_tensor.device)
pynccl_comm.reduce_scatter(output, input_tensor)

return output.movedim(0, dim).contiguous()

def reduce_scatterv(self, input_: torch.Tensor, dim: int = -1,
sizes: list[int] | None = None):
# ... dimension normalization ...
# Symmetric memory is only used when all ranks have uniform sizes.
# ncclCommWindowRegister is collective: asymmetric pool allocations
# from variable per-rank sizes cause deadlocks.
use_symm_mem = sizes is None and should_nccl_symm_mem_ag_rs()
if use_symm_mem:
output = self._reduce_scatter_symm_mem(input_tensor)
else:
output = torch.empty(output_shape, dtype=input_tensor.dtype,
device=input_tensor.device)
if sizes is not None and sizes.count(sizes[0]) = len(sizes):
pynccl_comm.reduce_scatterv(output, input_tensor, sizes=sizes)
else:
pynccl_comm.reduce_scatter(output, input_tensor)
return output.movedim(0, dim).contiguous()
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# tests/distributed/test_nccl_symm_mem.py

def nccl_symm_mem_allgather_worker(local_rank: int, world_size: int):



monkeypatch = pytest.MonkeyPatch()
with monkeypatch.context() as m:
m.delenv("CUDA_VISIBLE_DEVICES", raising=False)
dtype = torch.bfloat16
device = torch.device(f"cuda:{local_rank}")
torch.accelerator.set_device_index(device)
torch.set_default_device(device)
torch.set_default_dtype(dtype)
update_environment_variables({
"RANK": str(local_rank),
"LOCAL_RANK": str(local_rank),
"WORLD_SIZE": str(world_size),
"MASTER_ADDR": "localhost",
"MASTER_PORT": "12346",
b

init_distributed_environment()
with ensure_current_vlim_config():
initialize_model_parallel(tensor_model_parallel_size=world_size)

# FREX CudaCommunicator 524
cuda_communicator = typing.cast(
CudaCommunicator, get_tp_group().device_communicator)
if get_nccl_mem_pool() is None:
pytest.skip("NCCL allocator compilation failed")
if not is_symmetric_memory_enabled():
pytest.skip("NCCL symmetric memory is disabled.")

# B rank &AM, RFEX CudaCommunicator B all_gather #HiTHE GRS
per_rank_size = test_size_elements

input_tensor = torch.rand(per_rank_size, dtype=dtype, device=device)

gathered = cuda_communicator.all_gather(input_tensor, dim=0)

# I /A PyTorch JRAE all_gather fER 5%

ref_list = [torch.empty_like(input_tensor) for _ in range(world_size)]
dist.all_gather(ref_list, input_tensor, group=get_tp_group().device_group)
ref = torch.cat(ref _list, dim=0)

torch.testing.assert_close(gathered, ref, atol=2.5, rtol=0.1)

@pytest.mark.skipif(not current_platform.is_cuda(), reason="CUDA only")
@pytest.mark.parametrize("world_size", [2])
@pytest.mark.skipif(envs.VLLM_TARGET_DEVICE not in ["cuda"], reason="CUDA only")
def test_nccl_symm_mem_allgather(monkeypatch, world_size):

if world_size > torch.accelerator.device_count():

pytest.skip("Not enough GPUs")

# B A SymmMemCommunicator fof XfEE &

monkeypatch.setenv("VLLM_USE_NCCL_SYMM_MEM", "1")

monkeypatch.setenv("NCCL_NVLS_ENABLE", "1")



monkeypatch.setenv("NCCL_CUMEM_ENABLE", "1")
mp.spawn(nccl_symm_mem_allgather_worker, args=(world_size,), nprocs=world_size)
cleanup_dist_env_and_memory()
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13 should_nccl_symm_mem_ag_rs REE %K

# vlim/distributed/device_communicators/all_reduce_utils.py

def should_nccl_symm_mem_ag_rs() -> bool:
"""Check whether NCCL symmetric memory should be used for

AllGather / ReduceScatter collectives.
from vllm.distributed.device_communicators.pynccl_allocator import (
is_symmetric_memory_enabled,

)

# batch invariant mode disables custom collectives
if envs.VLLM_BATCH_INVARIANT:
return False
# ML/ ETRBARNIRRAE, FRHAT tensor size AT
return is_symmetric_memory_enabled()
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