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msgspec LR FIE remote_pp_size: int = 1, H & receive_kv_from_single_worker
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1+ EKBT3IE meta.remote_pp_size &L resolve_need_send. resolve_need_send 1% &
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finished_sending_regs A%, %=X no-op pull EA R HZH, REEE
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T remote_pp_size ToEIE. _align_transfer_regions By allow_partial_layers 3%
resolve_need_send BZRITERMBIE, BMEE KV EBIIEKS B LEIRRZ S,

. tests/v1/kv_connector/unit/test_mooncake_connector.py (3R MR ; FKF| test
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ed_layers) : ¥3% P4/D2 EVIAA, BIE [F— consumer PP stage TRRETHRE KV
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ME—RAL RN & . FTHE remote_pp_size JT¥IE. _align_transfer_regions B
allow_partial_layers #%%. resolve_need_send BZERITEMBIE, BB E KV EBAEKS BT
BLIR IR AR

_align_transfer_regions 30 allow_partial_layers, 18 [M3gEEHE] o [HEER
occurrence R ] o FFALIE

def _align_transfer_regions(
local_regions: list[TransferRegion],
remote_regions: list[TransferRegion],

*

# I K B PP AW (W0 P-PP4 -> D-PP2) T, Xt## PP stage R&FH
# ARRELERBTIHAER, V% peer 25 ERMAZEEH ERE#HR
allow_partial_layers: bool = False,

) -> tuple[list[TransferRegion], list[TransferRegion], str | None]:
""Align KV transfer regions by registered layer-name occurrence.

PP shard £ BRAEARRWETE, Bk producer / consumer B PP )&
A—HAHZ L E LA 550, XBES%—H (layer_name, occurrence) 1EA key,
E—RZEZ A transfer buffer B8 HIRF X5

def keyed_regions(
regions: list[TransferRegion],
) -> list[tuple[tuple[str, int], TransferRegion]]:
counts: dict[str, int] = defaultdict(int)
keyed: list[tuple[tuple[str, int], TransferRegion]] = []
for region in regions:
occurrence = counts|[region.layer_name]
counts[region.layer_name] += 1
keyed.append(((region.layer_name, occurrence), region))
return keyed

local_keyed = keyed_regions(local_regions)
remote_keyed = keyed_regions(remote_regions)
remote_by key = dict(remote_keyed)
aligned_local: list[TransferRegion] = []
aligned_remote: list[TransferRegion] = []
for key, local_region in local_keyed:
remote_region = remote_by_key.get(key)
if remote_region is None:
if (
allow_partial_layers
# RAENMEX—EH occurrence 0 #%E (ZERLEFETEMN
# PP k) BB, EXIREMT REBAHDE kK 4 occurrence,
# AR BENER, MAETENRESX

and (local_region.layer_name, 0) not in remote_by_key

continue



return (
0.
1B
(

"Mooncake producer registered layer has no matching "
f'"consumer occurrence: {key[0]} occurrence {key[1]}."
),
)
# HZR R ZAAERIIREIFALRZE: layer_index / group_index S —3K
if local_region.layer_index !|= remote_region.layer_index:
return (
IR
1B
(

"Mooncake registered layer index mismatch for "
f"{local_region.layer_name}: producer="
f"{local_region.layer_index}, consumer="
f"{remote_region.layer_index}."
),
)

if local_region.group_index != remote_region.group_index:
return (
1B
(.
(

"Mooncake registered group index mismatch for "
f"{local_region.layer_name}: producer="
f"{local_region.group_index}, consumer="
f"{remote_region.group_index}."

)
aligned_local.append(local_region)
aligned_remote.append(remote_region)

return aligned_local, aligned_remote, None

TOEIRE TS ZRITEK: remote pp_size B pull R B4 =3, resolve need_send HER
¥9 PP F A consumer PP stage TR —ANERE M

class MooncakeXferMetadata(msgspec.Struct, omit_defaults=True):
remote_hostname: str
remote_port: int
remote_tp_size: int
remote_tp_rank: int
reg_blocks: dict[Reqld, tuple[Transferld, list[list[int]]]]
kv_caches_base_addr: list[int]
block_lens: list[int]
kv_block_lens: list[int]
registered_layer_names: list[str] = msgspec.field(default_factory=list)
registered_layer_indices: list[int] = msgspec.field(default_factory=list)



registered_group_indices: list[int] = msgspec.field(default_factory=list)
# #3E: consumer Ml PP #AAE, BRIA 1 FfRIEHE stage / IHRAIBXAE

remote_pp_size: int = 1

async def send_kv_to_decode(self, identity, sock, meta: MooncakeXferMetadata):
#...
local_regions, remote_regions, align_err = _align_transfer_regions(
local_regions,
remote_regions,
# X PP AR EMIERSE . B PP stage &F—>REY no-op pull &0
allow_partial_layers=(
meta.remote_pp_size > 1 and meta.remote_pp_size != self.pp_size

)
# ...

if not send_meta.need_send:
# BORIEMIZ request BISERITEET, B consumer B PP AE—FFEAN

self.resolve_need_send(send_meta, remote_tp_ranks, meta.remote_pp_size)

def resolve_need_send(
self,
send_meta: SendBlockMeta,
remote_tp_ranks: list[int],
remote_pp_size: int = 1,

# R RELIEX: —ANP 248 NERAHE D TP rank F&RE—R
send_meta.need_send = len(remote_tp_ranks)
if remote_pp_size > 1 and remote_pp_size != self.pp_size:
# 54 PP THA consumer PP stage #f4 3% B M4/ producer stage & pull,
# BMEE 5 YA] producer stage RAFEE (no-op pull) HESITEL;
# EN&E—NEEHREIEN consumer BEREBSIZEHI K. IRBIBRK KV
send_meta.need_send *= remote_pp_size
logger.debug(
"Mooncake request %s will be served by %d consumer workers: TP ranks=%s",
send_meta.transfer_id,
send_meta.need_send,
remote_tp_ranks,

)

tests/v1/kv_connector/unit/test_mooncake_connector.py

¥ P4/D2 BYIRAMB, BE [E—/ consumer PP stage ZBKETMRE KV, no-op pull 3|
REA B finished_sending_regs] X—&OWHAEE,

FroMR R N £ Z| P-PP4 / D-PP2 B9 consumer stage:

@pytest.mark.asyncio
async def test_heterogeneous_pp_waits_for_consumer_without_shared_layers():



"""P4/D2 must retain KV until both D stages finish, including a no-op pull.""

config = create_vlim_config(kv_connector="MooncakeConnector", kv_role="kv_producer")
with (
set_current_vlim_config(config),
patch_worker_dependencies(),
patch.object(MooncakeConnectorWorker,

_sync_block_size_with_kernel"),

worker = MooncakeConnector(
config, KVConnectorRole WORKER, _make_test_kv_cache_config()
).connector_worker
try:
# producer &F PP4, RJEM layer 0; consumer &F PP2,
# stage O #F layer 0 (3FE) , stage 1 #¥H layer 1 (EHEE)
worker.pp_size = 4
worker.kv_caches_base_addr = [0x1000]
worker.block_len_per_layer = [256]
worker.kv_block_len_per_layer = [256]
worker.registered_layer_names = ["model.layers.0.self_attn"]
worker.registered_layer_indices = [0]
send_meta = SendBlockMeta(
p_req_id="p-req",
transfer_id="transfer",
local_block_ids=[[1]],
ready=asyncio.Event(),
)
send_meta.ready.set()
worker.regs_need_send["transfer"] = send_meta
sock = AsyncMock(spec=zmgq.asyncio.Socket, send_multipart=AsyncMock())
with (
patch.object(worker, "sender_loop", asyncio.get_running_loop()),
patch.object(worker,

send_blocks", return_value=0) as send,

for pp_rank in range(2):
metadata = MooncakeXferMetadata(

remote_hostname="consumer”,
remote_port=1234 + pp_rank,
remote_tp_size=1,
remote_tp_rank=0,
# XBHA: consumer iR PP2, fiik ®H PP it#ka X
remote_pp_size=2,
req_blocks={"d-req": ("transfer", [[2]])},
kv_caches_base_addr=[0x2000],
block_lens=[256],
kv_block_lens=[256],
registered_layer_names=[f"model.layers.{pp_rank}.self_attn"],
registered_layer_indices=[pp_rank],

)

await worker.send_kv_to_decode(b"consumer", sock, metadata)



response = worker._xfer_resp_decoder.decode(
sock.send_multipart.call_args.args[0][1]

)

# B/ stage #RULE| FINISH + ok_regs, 18 T3] AFAEIHRE—N

assert response.status == MooncakeXferResponseStatus.FINISH

assert response.ok_regs == ["d-req"]
# stage 0 Z ERBIF&RXIRA, stage 1 B no-op pull BlZAF BT
assert ("transfer" in worker.reqs_need_send) == (pp_rank == 0)

assert worker.finished_sending_reqgs ==
set() if pp_rank == 0 else {"p-req"}
)
# RAXEEH stage 0 EEEfRA RDMA, no-op pull R £ #EE
send.assert_called_once_with("consumer:1234", [0x1100], [0x2200], [256])
finally:
worker.shutdown()
worker.is_kv_consumer = True
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