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class VeOmniRouterReplay:

"""Router replay controller for VeOmni (FSDP2 + optional Ulysses SP)."""
def __init__(self, sp_group: dist.ProcessGroup | None = None) -> None:

self._sp_group = sp_group

self._action: RouterReplayAction = RouterReplayAction.DISABLED

# id(router_module) -> position. Populated lazily on first sight

# of each router; stable across the lifetime of the controller

# Key: uses “id(module)™ so per-layer activation checkpointing

# backward recompute (reverse order) still maps to the correct

# position — monotonic cursor would fail here.

self._id_to_pos: dict[int, int] = {}

# RECORD: per-layer-position list of [local_nnz, topk] tensors

# One entry per micro-batch; outer list grows as new routers fire

# on the first micro-batch.

self._recorded: list[list[torch.Tensor]] = []

# REPLAY: per-layer-position list of target indices for current micro-batch

self._targets: list[torch.Tensor] = []

def install(self, model: nn.Module) -> None:
"""Set this controller as the active replay target in the VeOmni

moe_router_replay module-level singleton.
import veomni.utils.moe_router_replay
veomni.utils.moe_router_replay.set_active_replay(self)
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