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« —A)E: 3B IPC MEAEMERRL Trainer 5| %
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WfEE init info T 4R backend #%63%, _ init_subclass__ 3B%&|F2EE A backend BT
{EBMEL, review X ILE merge handles Z#F BN AIERNE LB ENE S,

ThRES EAL

YEA trainer SREERBEMNE —H, BERER IPC EimIB 3% —8A RS Trainer §
% (PR #48042 5IN) , AL NCCL £Emi B 5 TERE, % PR £ IPC ZAETIX
{X3E3d WeightTransferTrainerFactory.trainer_init(...).send_weights() —fTIRRA R EE[E
#, BRZNEZFHEE start/update/finish = MrEx B 4 45 & 47,

SRR

1. 388 Trainerlnitinfo #&2& (base.py) : #4m backend class variable #n
__init_subclass__ B1E, BHEIGNTFEFERAEIRIRR; TrainerWeightTransferEngine B
AZBTF Trainerlnitinfo 38, REEZ WeightTransferConfig, fZA init info Fii
BREE,

2. B3 IPCTrainerWeightTransferEngine (ipc_engine.py) : #& B
TrainerWeightTransferEngine, SZIAIRSH send_weights() Z7EBNRIBHERST X
3| N\ IPCTrainerlnitInfo #k#%38, R E backend="ipc", & packed fo
packed_buffer_size_bytes FE, IH# IPCTrainerSendWeightsArgs #o
trainer_send_weights ¥, worker 3|2 R B H F AR UESNHE M worker ABC
7% (B PR3 #IFR) S

3. ¥&fa] IPCWeightTransferUpdatelnfo: 2[R packed FE (EiZZEIE init MERBHE)

, IPCWeightTransferlnitInfo 340 packed FE# worker M init ##F154%0 packed K E,

4. BT (factory.py) : WeightTransferTrainerFactory.trainer_init ~HB %
backend FFHE 5k, BKHAMEANM Trainerlnitinfo 3 £i%E backend ClassVar #4147
E; SEM IPC 51%,

5. BHoRE (3 AXME) ;¥ rinf_ ipc.py. rihf_http_ipc.py. rlhf_ipc_fsdp_ep.py MIBBE
X, start/update/finish R KA %K —B WeightTransferTrainerFactory.trainer_init(...).s
end_weights() =R,



6. BHFOMR (test weight transfer.py) : #Fsin IPC 51 Z5EMMIR. send_weights N7 XA
client MR, init #BF(E# packed ZHOMR. Trainerlnitinfo FE A E B backend
TEMR, o

REEF:

« vllm/distributed/weight_transfer/ipc_engine.py (#3& IPC 3|%; 25| source; £#&
core-logic; 5 IPCTrainerSendWeightsArgs, IPCWeightTransferlnitIinfo, post_init,
IPCTrainerlnitinfo) : #&OEE: 8|3 IPCTrainerWeightTransferEngine JRASLE |,
3| N\ IPCTrainerlnitInfo #2 IPCWeightTransferlnitInfo, #[IB&:4 APl ¥ update
info,

« vlim/distributed/weight_transfer/base.py (#83k HEak#%: 37| source; ER
dependency-wiring; 5 Trainerlnitlnfo, init_subclass, TrainerWeightTransferEngine)
c BAbIh LR TrainerlnitInfo %0 backend ClassVar #2__init_subclass__ B#|#E
, TrainerWeightTransferEngine 2R AZEF Trainerlnitinfo 3£, FABEEHEEF config,

« vlim/distributed/weight_transfer/factory.py ({3 T RE; 5| source; £

core-logic; 5 WeightTransferTrainerFactory, trainer_init) : BT &4

trainer_init 7B backend F&®E, BKAM Trainerlnitinfo X£iE; ST IPC 3%,

tests/distributed/test_weight_transfer.py (83 k; 5| test; A test-coverage;

&5 trainer_init, test_builtin_registry_has_no_trainer_backends_yet,

test_registry_has_ipc, test_ipc_init_info_declares_backend) : #3& IPC trainer

engine SEMAR A X FF MR, FIE packed AT init 3B FERE UK Trainerlnitinfo F3%
MK E backend,

examples/rl/rinf_http_ipc.py (#3k =~fl; 37| source; EE core-logic; 5
init_weight_transfer_engine, start_weight_update, finish_weight_update) : ;~FIAIB Y
ZMEBEREEB| T R, BR HTTP transport FHIET APL A%,

examples/rl/rihf_ipc_fsdp_ep.py (13 ;~ffl; 3B source; EH core-logic; &5

gather_and_broadcast_weights_ipc, setup_engine, _full_param_iter,
init_weight_transfer) : &7~ FSDP + £ XHITHE S IPC packed fE3IFT L) %, =&
£ B,

XS IPCTrainerWeightTransferEngine.send_weights,
TrainerlnitInfo.init_subclass, WeightTransferTrainerFactory.trainer_init,
IPCTrainerlnitlnfo, IPCWeightTransferUpdatelnfo.post_init

RERED R B

vlim/distributed/weight_transfer/ipc_engine.py

o Z B B3 IPCTrainerWeightTransferEngine JR&SMLE1 %, 31 IPCTrainerlnitinfo fn
IPCWeightTransferInitinfo, #IRIBF API #4&f update info,

# vlim/distributed/weight_transfer/ipc_engine.py (head)

@dataclass
class IPCWeightTransferlnitinfo(WeightTransferlnitInfo):
"""Worker-side init info for IPC weight transfer.



“packed” B— N —EREILLSEK: trainer T init |BFEOEHKEL
worker, F{RF R/ AR EBHAEREE, "

packed: bool = False # Mt init info 23], REMNEA update FiLE

@dataclass
class IPCTrainerlInitinfo(TrainerlnitInfo):
""Trainer-side init info for IPC weight transfer.

“backend™ 2L AEH; “packed’ / “packed_buffer_size_bytes® &4 S K,
B trainer 7E train_init Bt &% worker, "

backend: ClassVar[str] = "ipc" # WeightTransferTrainerFactory ¥t
packed: bool = False
packed_buffer_size_bytes: int = DEFAULT_PACKED_BUFFER_SIZE_BYTES

@dataclass
class IPCWeightTransferUpdatelnfo(WeightTransferUpdatelnfo):
"""Per-round update info for IPC weight transfer.

5IBRAMELB R T “packed” FEE, BEA packed BB init MR
{/F?ﬂ engine E"JEEIIEO win

names: list[str]

dtype_names: list[str]

shapes: list[list[int]]

ipc_handles: list[dict[str, tuple]] | dict[str, tuple] | None = None
ipc_handles_pickled: str | None = None

tensor_sizes: list[int] | None = None

def _post_init__(self):
# WBIRMT pickle FAMLE handles, RFFML (EEZ4 env var)
if self.ipc_handles_pickled is not None:
if not envs.VLLM_ALLOW_INSECURE_SERIALIZATION:
raise ValueError(
"Refusing to deserialize “ipc_handles_pickled™ without "
"VLLM_ALLOW_INSECURE_SERIALIZATION=1")
self.ipc_handles = pickle.loads(
baseb4.bbddecode(self.ipc_handles_pickled))
self.ipc_handles_pickled = None

if self.ipc_handles is None:
raise ValueError("Either “ipc_handles™ or “ipc_handles_pickled™ must be provided")

# BB R KES S HBEERER

num_params = len(self.names)

if len(self.dtype_names) != num_params or len(self.shapes) != num_params:
raise ValueError("mismatched lengths for names/dtype_names/shapes")



if isinstance(self.ipc_handles, list) and len(self.ipc_handles) != num_params:
raise ValueError(" ipc_handles™ list length must equal “names™ length")

vlim/distributed/weight_transfer/base.py

ERbIE IR TrainerlnitInfo 4m backend ClassVar #2__init_subclass_ B&|&ZE,
TrainerWeightTransferEngine BRAZRF Trainerlnitinfo 28, FABEEFEET config.

# viim/distributed/weight_transfer/base.py (head)

@dataclass
class TrainerlnitInfo:
") R BB MAD ke AE B,

FBNEARTFEBTRE —NLERINN “backend™ F&H&E (factory TMEE) .
‘rank” BIINLREHFHEN rank, BHIRAEERNEMR (RIRHHEA) |
rank 0 Y8R B A 3%H,

backend: ClassVar([str] # B8F& &8, #l: "ipc", "nccl
rank: int = field(kw_only=True) # B NiZft, BHE5HEA rank FE

def __init_subclass__(cls, **kwargs: Any) -> None:
RN FRAE I T 200 "backend . "
super().__init_subclass__(**kwargs)
if not getattr(cls, "backend", None):
raise TypeError(
f'"{cls.__name__} must set a class-level “backend™ string "
"(the WeightTransferTrainerFactory registry key)."

@property
def is_sender(self) -> bool:
"R E True 2R rank 2%3%# (rank 0) , "

return self.rank ==

i B
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IPCTrainerInitinfo.rank &~ 0 (fl4n4s trainer F48% rank 0 22/ rank 0) , &
_all_gather_and_merge_handles R torch.distributed.get_rank() == 0 B+&3F
handles, SEKERKLXHUKT|ZFH, worker & FE| GPU UUID, ZIFiERAE PR HHAR
R, BERBIEE,

2. REDEFENAE (aoshen02) : iFL "A bit verbose", IARTRAERF SR AT FrBrk, %iE
WHE e EAER, BEAREELRRA,

3. MEREM (aoshen02) : WERIZEFFERFREHRE. RMFIAAREE, FLAEREFR
BHRIE APL, RAETHIERE,



- merge handles & %EWEIFEMME (correctness): RTE PR H& &, T4k,
s REEBETVK (style): AR EREERE (BKRFRR) , TH—F 148,
- FEFREMELRIE (design): AR EREFZEERN, {8 PR #EEBIEMAZEZHIIUHTE,
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1. EFMENEE (ipc_engine.py) : % IPCTrainerInitInfo.rank 5 ZRiAFHTEALRF rank 0
A—3k, _all_gather_and_merge_handles T84 handles &7 3|17 rank, §3K
workers FAZ|XR GPU UUID, ZIE&E codex Wit PIEREREE.,

2. APl FZ&M: MFRT IPCTrainerSendWeightsArgs o trainer_send_weights, 1Ef[{£
R API 19 IPC R B EF T #0., IBREE PR Mk hiR6t,

3. BENM: NCCL fn sparse NCCL E3mARtRitss, (MERBARSKEZ, RSBAFPE
FERARRERARRA—K (I FHEAL) .

4. ZAHRK: ipc_handles_pickled B pickle RJFF| AR
VLLM_ALLOW_INSECURE_SERIALIZATION ¥ &, KRMEFSMIE, - Fm: AP
% £/ IPC 53Rk RL trainer AP REEMRABLUERFNI APL, EXBAR
&M (PR body ##fit Before/After Xftk) . ~EIELIEH, WIEASE, RAEPH:
T ERT trainer IRE EE LR, worker 3% (IPCWeightTransferEngine) #H0 X%,
WERESLEKS), BARPM: A%— trainer 3ph % 38w K, FB/E4 NCCL &3
HBNERE, RENBETEPME, - NRRrS: ERMEXFE (merge handles sender)
, APL B3R R & |, X IPC Jaimitss
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« PR #48042 [rl] Stateful Trainer Send: abstractions [1/N]: RIE &&E PR, 3|AT

TrainerWeightTransferEngine. WeightSource. WeightTransferTrainerFactory SH#%.,
A PR ¥X e N AT IPC &



