PR #45659 ZEIRE

vlim-project/vlim
[KV Connector] [Mooncake] Async lookup to reduce scheduler overhead
S FntE: 2026-06-19 05:44

JRSCEERE: http://prhub.com.cn/vlim-project/vlim/pull/45659

PATHRE

« —4A)iE: B Mooncake ZHEERK, B EEFFHE

- EDME: BB, LHXE LookupKeyClient 1ufa#| B ThreadPoolExecutor 5Z3LIEFR
& RPC, REAERBENIRE None §ERNFELSHLARRN, N TEERRS /0 &
L MG R, K PR BHT —MNMEENSEER,

TheeS shal
%8 PR body:

Looking up keys in Mooncake currently happens synchronously inside
get_num_new_matched_tokens, on the scheduler's critical path. Each lookup costs
~1-2 ms per request on average, and that latency is paid serially during scheduling.
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# vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/worker.py
# LookupKeyClient £, X&FFFIRIREFERK

class LookupKeyClient:
def __init__(self, vlim_config: VIImConfig):
self.encoder = MsgpackEncoder()
self.ctx = zmq.Context()
socket_path = get_zmq_rpc_path_lookup(vlim_config)
self.socket = make_zmgq_socket(self.ctx, socket_path, zmq.REQ, bind=False)

# FERELREPITSRAIERTA ZMQ A, BRI
self.executor = ThreadPoolExecutor(
max_workers=1, thread_name_prefix="MooncakelLookupClient'

)
self.futures: dict[str, Future[int]] = {}

def _lookup(self, token_len: int, block_hashes: list[BlockHash]) -> int:



# SZPREY ZMQ R B, 7 executor ZKAZHIEAT

hash_strs = [h.hex() for h in block_hashes]

hash_frames = self.encoder.encode(hash_strs)

token_len_bytes = token_len.to_bytes(4, byteorder="'big")
all_frames = [LOOKUP_MSG, token_len_bytes] + list(hash_frames)
self.socket.send_multipart(all_frames, copy=False)

resp = self.socket.recv()

return int.from_bytes(resp, 'big')

def lookup(

self,

reqg_id: str,

token_len: int,

block_hashes: list[BlockHash],

non_block: bool = False,

) -> int | None:

# JEFREER: WRE non_block A True B4Rk %, RE None

future = self.futures.get(req_id)

if future is None:
future = self.executor.submit(self._lookup, token_len, list(block_hashes))
self.futures[req_id] = future

if non_block and not future.done():
return None # AE B EiR

try:
return future.result()

except Exception as e:
logger.error('Async Mooncake lookup failed for %s: %s', req_id, e)
return 0

finally:
del self.futures[req_id]

def discard(self, req_id: str) -> None:
# ZFBERERNERMLES, ATPLERBERRIEXK
future = self.futures.pop(req_id, None)
if future is not None:
future.cancel()

def _reset(self) -> bool:
# SIPRAY reset ¥R, T executor FHAT
self.socket.send(RESET_MSQ)
resp = self.socket.recv()
return bytes(resp) == RESP_OK

def reset(self) -> bool:
# B3¢ executor FF AT reset
return self.executor.submit(self._reset).result()

def close(self):
self.executor.shutdown(wait=False, cancel_futures=True)



self.socket.close(linger=0)
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# vlim/distributed/kv_transfer/kv_connector/vl/mooncake/store/scheduler.py
class MooncakeStoreScheduler:
def __init__(self, vllm_config: VIimConfig, kv_cache_config: KVCacheConfig):

kvc_extra_config = vlim_config.kv_transfer_config.kv_connector_extra_config
self.load_async = kvc_extra_config.get('load_async', True)
self.lookup_async = kvc_extra_config.get('lookup_async', False) # $3g: ZRIAXF]
self.client = LookupKeyClient(vlim_config)
# ...

def get_num_new_matched_tokens(
self,
request: Request,
num_computed_tokens: int,
) -> tuple[int | None, bool]:
# RE (None, False) RRFHFEHRRTK, HERNLEIR
token_len = request.num_tokens // self._block_size * self._block_size
if token_len < self._block_size:
return 0, False

num_external_hit_tokens = self.client.lookup(
request.request_id,
token_len,
request.block_hashes,
non_block=self.lookup_async,

)

if num_external_hit_tokens is None:

return None, False # BERMAKRZEK, HAEREEER
# UTAIEEZRMER (BEE)

def build_connector_meta(self, scheduler_output: SchedulerOutput) -> KVConnectorMetadata:
force_skip_save = self.kv_role == 'kv_consumer'
for finished_req_id in scheduler_output.finished_req_ids:
self.client.discard(finished_req_id) # & BRKIE R EK Future
# ... HMERE ..
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