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@dataclass(slots=True)

class LookupState:
result: bool | None = None # True (#%|) , False (R#Zl) , None (k&)
request_ids: set[str] = field(default_factory=set) # ERIZEHMNIER ID £&

class AsynclLookupManager(ABC):
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FEREEZRA lookup(). on_schedule_end()—flush(). on_request_finished()—cleanup().
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def __init_ (self, tier_type: str) -> None:



self._tier_type = tier_type
# scheduler-owned, no lock needed
self._lookup_state: dict[OffloadKey, LookupState] = {}
# reverse index for cleanup: reqg_id — set of keys
self._req_keys: dict[str, set[OffloadKey]] = {}
# accumulates keys during lookup() calls, flushed per step
self._lookup_batch: list[tuple[OffloadKey, ReqContext]] = ]
# scheduler — worker queue, None is the shutdown sentinel
self._lookup_queue: queue.SimpleQueue(list[tuple[OffloadKey, RegContext]] | None] =
qgueue.SimpleQueue()
# worker — scheduler results queue
self._pending_results: queue.SimpleQueue]list[tuple[OffloadKey, booll]] = queue.
SimpleQueuel()
self._need_to_drain: int = 0
self._thread = threading.Thread(
target=self._worker,
name=f"vlim_offloading_lookup_{tier_type}",
daemon=True,
)
self._thread.start()

@abstractmethod
def batch_lookup(
self, keys: list[OffloadKey], req_context: ReqContext
) -> Iterable[bool]:
"""Execute batch existence check on the worker thread."""

def lookup(self, key: OffloadKey, req_context: ReqContext) -> bool | None:

"""Non-blocking lookup called from the scheduler thread."""
self.drain_results() # consume all ready results first
state = self._lookup_state.get(key)
if state is not None:

return state.result
# new key, add to batch
state = LookupState()
self._lookup_state[key] = state
self._lookup_batch.append((key, reg_context))
state.request_ids.add(req_context.req_id)
self._req_keys.setdefault(req_context.reqg_id, set()).add(key)
return None

def flush(self) -> None:
"""Push current batch to the worker queue, called once per step.
if self._lookup_batch:
self._lookup_queue.put(self._lookup_batch)
self. need_to_drain += 1

self._lookup_batch = ]



def drain_results(self) -> None:
"""Consume all available results and update _lookup_state."""
if self. need_to_drain ==
return
while not self._pending_results.empty():
results = self._pending_results.get_nowait()
for key, found in results:
state = self._lookup_state.get(key)
if state is not None:
state.result = found

self. need_to_drain -= 1

def cleanup(self, req_id: str) -> None:
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"""Remove keys no longer referenced by any request.
keys = self._req_keys.pop(req_id, ())
for key in keys:
state = self._lookup_state.get(key)
if state is not None:
state.request_ids.discard(req_id)
if not state.request_ids:
del self._lookup_state[key]

def shutdown(self) -> None:
"""Send shutdown sentinel and join the worker thread."""
self._lookup_queue.put(None)
self._thread.join()
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