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vlim/distributed/ec_transfer/ec_connector/cpu/scheduler/__init__.py (3R FAEE; %
Bl source; A dependency-wiring; 5 ECCPUScheduler, init, has_cache_item,
ensure_cache_available) : AEBENRIE, A& EmbeddingCache fa StepTracker, 523,
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from vllm.distributed.ec_transfer.ec_connector.cpu.common import (
ECCPUConnectorMetadata,
create_ec_shared_region,

)

from vlim.distributed.ec_transfer.ec_connector.cpu.scheduler.embedding _cache import (
EmbeddingCache,

)

from vlim.distributed.ec_transfer.ec_connector.cpu.scheduler.step_tracker import (
StepTracker,

class ECCPUScheduler:
IR ERARIE: A mmap X EmbeddingCache, #¥ producer/consumer XA g, "

def __init__(self, vlim_config: "VIImConfig") -> None:
ec_config = vlim_config.ec_transfer_config
self._is_producer: bool = ec_config.is_ec_producer
self._is_consumer: bool = ec_config.is_ec_consumer

self._region = create_ec_shared_region(vlim_config)
self._cache = EmbeddingCache(self._region.num_blocks)

max_batches = vlim_config.max_concurrent_batches
# FRARERE . Bk GPU—mmap 3 I 52k
self._ready_tracker = StepTracker(max_batches)

# RS FAE mmap—GPU # R K
self._unpin_tracker = StepTracker(max_batches)

self._pending_saves: dict[str, list[int]] = {}
self._pending_loads: dict[str, list[int]] = {}

def has_cache_item(self, identifier: str) -> bool:
"HREAG: REMRTETEESGEPERSL, "
if not self._is_consumer:
return False
entry = self._cache.get(identifier)
return entry is not None and entry.ready

def update_state_after_alloc(self, request: "Request”, index: int) -> None:
A RBREATE, R RE/MBLRE,

mm_hash = request.mm_features|index].identifier

#AFE HEHR, STMMELR
if self._is_producer and self._cache.get(mm_hash) is None:
entry = self._cache.alloc(mm_hash, feature.mm_position.length)
if entry is not None:
self._pending_saves[mm_hash] = list(entry.block_ids)
self._ready_tracker.add(mm_hash, request.request_id)



#OHTE: PEORELRE, EMEDIER
if self._is_consumer and mm_hash not in self._pending_loads:
entry = self._cache.get(mm_hash)
if entry is not None and entry.ready:
self._cache.pin(mm_hash)
self._pending_loads[mm_hash] = list(entry.block_ids)
self._unpin_tracker.add(mm_hash, request.request_id)

def build_connector_meta(self, scheduler_output: "SchedulerOutput") ->
ECCPUConnectorMetadata:
"E—ANTBERGRR IS, AIERHAEME, £ RTERE,

finished = scheduler_output.finished_req_ids if scheduler_output else set()

# WP A IRERE . BIHASIERLE R — mark_ready
for key in self._ready_tracker.step(finished):
entry = self._cache.get(key)
if entry is not None and not entry.ready:
self._cache.mark_ready(key)

# HEAMEDUREREE . BIHASIERLE R — unpin
for key in self._unpin_tracker.step(finished):
self._cache.unpin(key)

meta = ECCPUConnectorMetadata()
if self._is_producer:
meta.saves = self._pending_saves
self._pending_saves = {}
if self._is_consumer:
meta.loads = self._pending_loads
self._pending_loads = {}
return meta

def shutdown(self) -> None:
" EIR AT A AL 3E Ao EHERA B9 IR B,
self._pending_loads.clear()
for mm_hash in self._unpin_tracker.drain_all():
self._cache.unpin(mm_hash)
self._ready_tracker.drain_all()
self._is_producer = False
self._is_consumer = False
try:
self._region.cleanup()
except Exception:
pass

vlim/distributed/ec_transfer/ec_connector/cpu/scheduler/step_tracker.py

HHEREH R, ATREMIER mark_ready Fo unpin #lE, Z P I EAFE KB RETHY
RRARA



# vlim/distributed/ec_transfer/ec_connector/cpu/scheduler/step_tracker.py

from collections import deque
from dataclasses import dataclass

@dataclass(slots=True)

class _PendingEntry:
mm_hash: str
request_id: str
processed: bool = False

class StepTracker:
"ERBRAFALIERAE, RIFFEIERAEIREMK (first-finish) BREEEIZ,

A “add(mm_hash, request_id)” FM—ANERME, ZBEEUTE—SFRERE:
(a) “max_concurrent_batches™ ##£23 (deque 3 HA)

(b) “request_id> HILE “finished_reqg_ids™ F (BXRZEMK)

BNLEBERAE X,

def __init__(self, max_concurrent_batches: int) -> None:
# fE3F deque, TR EH—HWEBI%R, RIBWEAEM
self._slots: dequellist[_PendingEntry]] = deque(maxlen=max_concurrent_batches)
# RE&3S|: request_id = & B%%k (BFTA slots fo _current)
self._req_index: dict[str, list[_PendingEntry]] = {}
# YR REN add() AL E
self._current: list[_PendingEntry] = []

def add(self, mm_hash: str, request_id: str) -> None:
"EM—ANE BEEEREAIEE mm_hash, "
entry = _PendingEntry(mm_hash=mm_hash, request_id=request_id)
self._current.append(entry)
self._req_index.setdefault(request_id, []).append(entry)

def step(self, finished_req_ids: set[str]) -> list[str]:
"R —ANE IR, REFTAERAELIES mm_hash,

MEX 1: BOREBARREKZ (LEIAEBELERIERNEB)
MEx 2: S¥adH (deque HXIBFEALTHA)
MEX 3: B¥YRIE BRI AFEA

result: list[str] = []

# ME 1 ERERPERR

for reqg_id in finished_req_ids:
entries = self._req_index.pop(reqg_id, None)
if entries is None:



continue
for entry in entries:
if not entry.processed:
entry.processed = True
result.append(entry.mm_hash)

# MEL 2: THEIEA
if len(self._slots) == self._slots.maxlen:
expired_slot = self._slots.pop()
for entry in expired_slot:
if not entry.processed:
entry.processed = True
result.append(entry.mm_hash)
self._cleanup_expired(expired_slot)

# M 3 BRXYAEILE
self._slots.appendleft(self._current)
self._current = []

return result

def drain_all(self) -> list[str]:
"REFTARAESLE, AERARRS. ATXRFEE, "
result: list[str] = [
for entry in self._current:
if not entry.processed:
entry.processed = True
result.append(entry.mm_hash)
self._current = ]

for slot in self._slots:
for entry in slot:
if not entry.processed:
entry.processed = True
result.append(entry.mm_hash)
self._slots.clear()
self._req_index.clear()
return result

def cleanup_expired(self, slot: list[ PendingEntry]) -> None:
"BERRE R P e ARSI A, "
for entry in slot:
entries_for_req = self._req_index.get(entry.request_id)
if entries_for_req is None:
continue
entries_for_req.remove(entry)
if not entries_for_req:
del self._req_index[entry.request_id]
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