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[Core] [Distributed] Add process-checkpoint lifecycle hooks for communicators (starting with
Flashinfer)
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2. S, FlashInfer KREIE: 7 flashinfer_all_reduce.py HE3EIEIREK F
_fi_ar_workspace_groups BEETAEZEFT/EH process group; Hrg
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HIEM group BY device communicator FHATHENE; FT3E
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4. CudaCommunicator BARSZHL: BE checkpoint_prepare / checkpoint_restore, {&K>X4&L
#2 FlashInfer all-reduce T{EZa)%n all-to-all EILE,

5. AlI2All BIBE X FF: & all2all.py B9 NVLink MoE all-to-all & (
MNNVLAII2AlIIManager) ® 340 checkpoint_prepare / checkpoint_restore, restore Bt
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6. MEADO: & async_lim. py *D gpu_worker.py Hi0 checkpoint_prepare /
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« vlim/distributed/device_communicators/flashinfer_all_reduce.py (13t o R#EfE; %
7l source; £ dependency-wiring; %5 _fi_ar_workspaces_for_group,
checkpoint_prepare_fi_ar_workspaces, checkpoint_restore_fi_ar_workspaces) : %%
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fg; 255 source; ER core-logic; 5 checkpoint_prepare, checkpoint_restore) : &
X #EE no-op #9F, RHEBRIASZIIHIEE warning, BEGRANRAE X &,

« vlim/distributed/device_communicators/cuda_communicator.py (1 o9 RE(E; K7
source; ER core-logic; &5 checkpoint_prepare, checkpoint_restore) :
CudaCommunicator 523, checkpoint #1F, B&®E 3| Flashlnfer all-reduce #n all-to-all &
E, ERAOPUTE,

« vlim/distributed/device_communicators/all2all.py (&3 S XE(E; 25| source; LR
core-logic; 5 checkpoint_prepare, checkpoint_restore) : All2AllManager X #F
checkpoint, 4552 MNNVLAII2AIIManager T3t NVLink MoE TA{EZ2 8]ty % 38,

« vlim/v1/engine/async_lim.py (#3& 51%; 33| source; EA core-logic; &5
checkpoint_prepare, checkpoint_restore) : ##tTME checkpoint A0, &3t
collective_rpc | #&Z|FTA worker,

« vlim/v1/worker/gpu_worker.py (#3t Worker; 2£5| source; & core-logic; &5
checkpoint_prepare, checkpoint_restore) : GPUWorker iR checkpoint 84, &M
distributed_state B2 R R¥K,

« tests/distributed/test_comm_ops.py (#£3k BEMRK,; KB test; KR test-coverage;
5 test_cuda_communicator_checkpoints_flashinfer_workspaces) : #3gxTF
FlashInfer workspace checkpoint B TGMR &2, IEEA AR, ERIIT GPU

runtime,



XEFE: checkpoint_prepare_distributed_state, checkpoint_restore_distributed_state,
_apply_to_device_comms, _fi_ar_workspaces_for_group,
checkpoint_prepare_fi_ar_workspaces, checkpoint_restore_fi_ar_workspaces,
CudaCommunicator.checkpoint_prepare, CudaCommunicator.checkpoint_restore,
MNNVLAIIZAlIIManager.checkpoint_prepare, MNNVLAIIZAlIManager.checkpoint_restore,
test_cuda_communicator_checkpoints_flashinfer_workspaces
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vlim/distributed/device_communicators/flashinfer_all_reduce.py

% Flashinfer TAEZ B2, #3E workspace-group BrEtAR prepare/restore &%k, &
propose 4 &y A HAMY B 52,

# flashinfer_all_reduce.py X8 A &
from typing import Any

#.. WELRLTE ..
_fi_ar_workspace_groups: dict[int, ProcessGroup] = {} # workspace id -> group

def create_workspace(...):
# ... JBA workspace Ql|Z2iZ1E ..
# TR INEETE workspace 5 group BYXBE
workspace_id = id(workspace)
workspace_group = _fi_ar_workspace_groups.get(workspace_id)
if workspace_group is not None and workspace_group is not group:
raise RuntimeError(
"FlashInfer returned an all-reduce workspace already associated "
"with a different process group"
)
_fi_ar_workspace_groups[workspace_id] = group
return workspace

def _fi_ar_workspaces_for_group(group: ProcessGroup) -> list[Any]:
"R EE T4 E “group” B Flashinfer workspace %% (3% identity £&) "
workspaces = [_fi_ar_workspace]
if _fi_ar_quant_workspace is not _fi_ar_workspace:
workspaces.append(_fi_ar_quant_workspace)
group_workspaces = ]
for workspace in workspaces:
if workspace is None:
continue
workspace_group = _fi_ar_workspace_groups.get(id(workspace))
if workspace_group is None:
raise RuntimeError("FlashInfer all-reduce workspace process group was not retained")
if workspace_group is group:
group_workspaces.append(workspace)
return group_workspaces

def checkpoint_prepare_fi_ar_workspaces(group: ProcessGroup) -> None:



""$EHX FlashInfer JMRTIR, (EH#FRET UL L checkpoint™"
for workspace in _fi_ar_workspaces_for_group(group):
workspace.checkpoint_prepare()

def checkpoint_restore_fi_ar_workspaces(group: ProcessGroup) -> None:

"M checkpoint & & FlashInfer #MR¥%IR, fER#F "TorchDistBackend """
for workspace in _fi_ar_workspaces_for_group(group):
workspace.checkpoint_restore(TorchDistBackend(group=group))
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5. B#FE: ¥R checkpoint_prepare/restore #<iE A
torch.accelerator.synchronize(), FEREARA FF[BEXEAD checkpoint ZE3R, - B:
BUREFIE viim/distributed/ #3kFn viim/v1/engine X XY B, XHAFPER: &
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* PR #46234 Release communicator memory during ordinary sleep using
suspend/resume: % PR 7 sleep HABRIBHGEEENA; YAl PR 89 checkpoint #1-F 24
NEGER, REIAFE,

« PR #47500 Explore broader backend lifecycle orchestration: % PR iF&RE 2 /5 3%
A RA%REE; YAT PR {XSZIL Flashinfer ¥R HEHAA,
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B E X all-reduce B IPC e / k£ ; %#l PR &3 FlashInfer 3k custom-all-reduce,



