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MRS

- —A)1E: NCCL/ ##i NCCL E3mEB ER/RA Trainer 51 %, ZER=Em%E—

- WESME: EEKIR, OMEET: —& trainer MIFEZER (side thread H %
update_weights 5J #& + future.done() BH#AIRE + FEBAR join Frib#E%E) B ITERE
;22 wire BEEIFRIIZIT, ik trainer_init 3B init B F E L packed F RN —KH
SE T A worker, MM _EEMRFAM L X; =& _validate_patch BRI ERIE ) & iR
size mismatch FR A, EiN5 #48042, #48981 %k, MEMEZITE=NEIRES
&h; REXFELE follow-up X X#45 worker ABC B9/E3E,

THHES BAL

PRbody FAFAULEAX Z trainer AR EA M EM I E ZORER: AIFRDAIGIAHE (#48042)
fo5erk IPC Eimit#s (#48981) , A PR BMERILFTA BAM EmatEn
WeightTransferTrainerFactory.trainer_init(...).send_weights() 385} trainer MU, 41K
MRIBEESEZ, XAFPMmE, BT FI&HEE init/metadata/start/update/finish AR F5
threading.Thread # & IBEHRNE, #ITEAEAN send weights() @A, Issue TFiLHF
aoshen02 & “We should update the docs.”, PR body BIRFRXALEE (
docs/training/weight_transfer/ F nccl.md. base.md. README.md) M#E Rk sr
follow-up —# & Z =G,

LI RE

1. 2 E¥ B (base.py / factory.py) : TrainerWeightTransferEngine. init 5
trainer_init F#) source 3B A WeightSource | None = None, UXFREHIEZE
source B delta J5i%; @BERPEH (NCCL. IPC) EHH trainer_init FRIEIEE,
WeightTransferTrainerFactory 7 ipc Z/MNT3EEM ncel 5 sparse_nccel (HinEk) o

2. Dense NCCL 3|%3t# (nccl_engine.py / nccl_common.py) : MR
NCCLTrainerSendWeightsArgs 572 NCCLWeightTransferEngine.trainer_send_weig
hts, #3% NCCLTrainerlnitinfo (& backend = "nccl" ClassVar.
master_address/master_port/world_size/rank & packed %% wire 23k) fofRES
NCCLTrainerWeightTransferEngine, trainer_init £ side thread LM
client.init_weight_transfer_engine T & rank_offset=1 #4 worker init info, [REBAAXL
rank 0 3TF trainer 3% & 528 NCCL rendezvous; rank 0 #¥%& PyNcclCommunicator,
E B RENFEHITHEEM update_weights, worker



NCCLWeightTransferEngine.init_transfer_engine MIEF init info 1&3k packed
/packed_* F| self, receive_weights B self.packed, % PR 2 MR
per-roundupdate info ¥&18 A{X names/dtype_names/shapes, 3E sender rank i &,
AR &client RPC, XX WeightSource f&#F collective 5% (#n FSDP full_tensor()) o

3. Sparse NCCL 5|%3*#%# (sparse_nccl_engine.py) : 3 SparseNCCLTrainerlnitInfo
(backend = "sparse_nccl", T packed %) 5

SparseNCCLTrainerWeightTransferEngine, %k patch %A E, REFAE
WeightSource, BB ZER#EUX source, B patch & send_weights(patches) £ X ;
234 no-op, SparseWeightPatch #3g4A3E full_shape FE A THEEH update info
. _validate_patch ZEX &AM NCCL AARIRE int32 R3l. 1D BF. KEREREFAE
8, post_send_sync TERERIED Y5 CUDA &, ETFEANLEIFEK patch KE, #
rank trainer (TP=1/PP=1 MVP) &R, 3k sender HE#EBkX send_weights,

4. R EEIRAIE: BN trainer 51 EERA £ 442 ThreadPoolExecutor $AT
client.update_weights, 5§ NCCL J #3% (FMIZER—# NCCL A+ rendezvous)

; T IBRIMK future.done() BHASE RS E, BAIERKWIEFNEAEESERE peer BT #EF,
FHEBIZT exe.shutdown(wait=False) B4R join RPC &fE——/ BB LKA worker
TFEZEEXNN NCCLRA, join KB RZEKAKATERL, packed_tensor.py R EEIH %
3% drain: packed_nccl_broadcast_consumer R%EREHFE R slot, receive_weights
REINA slot & side stream AT load_weights, F2K finish_weight_update &
finalize_layerwise_reload 8DFFRE (main LEHERNERME, KoX—HEE)

5. R™BISMEREE: rihf_nccl.py. rlhf_http_nccl.py. rihf_async_new_apis.py T4 4
trainer_init(...).send_weights() B RIAA; rihf_nccl fsdp_ep.py B8 A3HL viim serve
HTTP server + A FSDP rank #E35|%. rank 0 £%; rlhf_sparse_nccl.py Rz
dense 5 sparse BN, MR A #E, tests/distributed/test_weight_transfer.py ¥3¢ T
T SEME. init info F&#BF. worker %3 wire 23k, JE sender Bkit. send_weights
RF. HHREHE full_shape RIS GPU-free Bl (52 passed / 45 skipped on
CPU-only host) , FMiIf& test_packed_tensor.py H5txt EF PR packed FEE Ry B,

R

- vlim/distributed/weight_transfer/nccl_engine.py ({3t WRE(E#H; 23| source; LR
core-logic; &5 NCCLTrainerlnitInfo, NCCLTrainerWeightTransferEngine,
trainer_send_weights, receive_weights) : Dense NCCL E#itftz: g
NCCLTrainerlnitinfo 5& %% NCCLTrainerWeightTransferEngine, #K&#s
NCCLTrainerSendWeightsArgs / trainer_send_weights, wire %% X init info,
worker MiEF23) packed,

- vlim/distributed/weight_transfer/sparse_nccl_engine.py (#3k IR Ef&#; 7 source;
2R core-logic; %5 SparseNCCLTrainerlnitInfo,
SparseNCCLTrainerWeightTransferEngine, SparseWeightPatch, send_weights) :
Sparse NCCL a3t ##s: #i3¥ SparseNCCLTrainerInitinfo 57 source By
SparseNCCLTrainerWeightTransferEngine, SparseWeightPatch 3&4n0 full_shape,
send_weights(patches) £&# delta | &,



vlim/distributed/weight_transfer/nccl_common.py (3 ARE(E#H; %3] source; LR
core-logic; &5 NCCLRendezvous, NCCLWeightTransferlnitlnfo, trainer_init) : ¥r3g
NCCLRendezvous Protocol £ trainer_init IZREAK init info ZERKF;
NCCLWeightTransferInitInfo 3&4n packed &% wire 2##iBF T 4.

vlim/distributed/weight_transfer/base.py (#3& RXEE%; KA source; £ core-logic
;. 55 TrainerWeightTransferEngine, trainer_init) : TrainerWeightTransferEngine 5
trainer_init B source 28X AT, FIZ delta B, XHRRFHEARFMH I ERS,
vlim/distributed/weight_transfer/factory.py ({3k R EfE#; 255 source; LR
core-logic; 5 WeightTransferTrainerFactory, trainer_init) :
WeightTransferTrainerFactory ¥t nccl 5§ sparse_nccl MM ER, TRZEHRAE—R
&
« vlim/distributed/weight_transfer/packed_tensor.py (#2i& IRREfEH#; KB source; EH
core-logic; 5 packed_nccl_broadcast_consumer) : &£ packed consumer %
drain Fi& slot ISR, 1RIE finish_weight_update 8 finalize 5 side stream
load_weights BF.
« examples/rl/rinf_nccl_fsdp_ep.py (#3k RL 7~f5l; 25| source; E&R
dependency-wiring; 5 setup_engine, gather_and_broadcast_weights,
start_vlim_server, get_gpu_ids) : Ix & B RBI3EFE: M AsyncLLMEngine A k¥ A 4%
3 vilm serve HTTP server, &A FSDP rank ZE5|%. X rank 0 £4&, & GPU X% %
%5 Ray &£EFE,

« examples/rl/rihf_sparse_nccl.py (#3k RL ;x:f8; 2% source; A dependency-wiring

;. /55 init_dense_engine, send_dense_weights, init_sparse_engine,
send_pending_sparse_patch) : &7~ dense 5 sparse X5| %&£ 7%: dense A
ModuleSource &R, sparse &% patch B B AEF full_shape,
« examples/rl/rihf_nccl.py (#3% RL ;~f; 23| source; EA! core-logic; &5
init_weight_transfer, broadcast_weights) : Z&l Ray &I 3| trainer_init +
send_weights, FIudEIES start/update/finish fmE2 3R R,
tests/distributed/test_weight_transfer.py ({3 MEREM; %7 test; LR
test-coverage; 5 test_registry_has_all_backends,

test_nccl_trainer_init_ships_worker_init_info,
test_nccl_worker_learns_wire_params_from_init_handshake,
test_nccl_trainer_init_non_sender_skips_rendezvous_and_client) : #3& 400+ 4T
GPU-free B|: T 53ft&. NCCL trainer_init 4% worker init info. worker MiZF%
3 wire 53k, 3E sender BkiIXER{R. send_weights IfF. FHEREHS full_shape K,

XS NCCLTrainerWeightTransferEngine.trainer_init,
NCCLTrainerWeightTransferEngine.send_weights,
SparseNCCLTrainerWeightTransferEngine.send_weights,
SparseNCCLTrainerWeightTransferEngine._validate_patch,
SparseNCCLTrainerWeightTransferEngine._post_send_sync,
NCCLWeightTransferEngine.init_transfer_engine,
NCCLWeightTransferEngine.receive_weights, WeightTransferTrainerFactory.trainer_init,



NCCLRendezvous

KR Fr B]

viim/distributed/weight_transfer/nccl_engine.py

Dense NCCL B3 4Z:%: #3E€ NCCLTrainerlnitinfo 58 RA&
NCCLTrainerWeightTransferEngine, #M#&& NCCLTrainerSendWeightsArgs /
trainer_send_weights, wire 28 A init info, worker M#EF%3] packed,

class NCCLTrainerWeightTransferEngine(TrainerWeightTransferEngine[NCCLTrainerInitInfo]):
""Trainer A RS NCCL RREEH#GIE,

Rank 0 #%& NCCL communicator I8z 52 B ##HK

¥ side thread EHZBATHEEME update_weights 5 trainer i) &
(FMIER—H# NCCL A+ rendezvous) , KEJE finish_weight_update,

3k sender rank R¥EFAH communicator, Rk source 55 collective,

init_info_cls = NCCLTrainerInitInfo

@classmethod
def trainer_init(
cls,
init_info: NCCLTrainerInitInfo,
client: VLLMWeightSyncClient,
source: WeightSource | None = None,
) -> Self:
# 2EERDEHRATNIEFIZE WeightSource, HREBIEL,
if source is None:
raise ValueError("NCCL trainer weight transfer requires a WeightSource.")
engine = cls(
client=client,
source=source,
is_sender=init_info.is_sender,
packed=init_info.packed,
packed_buffer_size bytes=init_info.packed_buffer_size bytes,
packed_num_buffers=init_info.packed_num_buffers,
)
if not engine.is_sender:
# JE sender trainer rank A7E/EH NCCL AN, W ARIEZNIEIEM;
# CATRAE send_weights MMEXEY trainer Ml gather #55,
return engine

# 3EE worker fiLF rank_offset 1, BREEA trainer sender rank 0 ZJ5,
worker_init_info = NCCLWeightTransferlInitInfo(
master_address=init_info.master_address,
master_port=init_info.master_port,
rank_offset=1,
world_size=init_info.world_size,



packed=init_info.packed,
packed_buffer_size_bytes=init_info.packed_buffer_size_bytes,
packed_num_buffers=init_info.packed_num_buffers,

# I worker &FfELZEE init_weight_transfer_engine %1% NCCL rendezvous,
# FTUAFE side thread L& &R#RY, REBIFTH trainer 3ms (rank 0)
# Pl M—#L rendezvous,
with ThreadPoolExecutor(max_workers=1) as exe:
future = exe.submit(
engine.client.init_weight_transfer_engine, asdict(worker_init_info)
)
engine.model_update_group = open_trainer_endpoint(init_info)
future.result() # & FIHEBMAIBMLHER
return engine

vlim/distributed/weight_transfer/sparse_nccl_engine.py

Sparse NCCL Eimit##Z: #1138 SparseNCCLTrainerlnitinfo 57 source B
SparseNCCLTrainerWeightTransferEngine, SparseWeightPatch 3&4n full_shape,
send_weights(patches) £&# delta | &,

class SparseNCCLTrainerWeightTransferEngine(
TrainerWeightTransferEngine[SparseNCCLTrainerInitInfo]

"FHEIEE (delta) SE¥h: FRER patch AR, FEFRE WeightSource,

5% R UK source, &% patch E#HEfE% send_weights(patches);
FEHE no-op. BEREIRRIZE rank trainer (XK TP=1/ PP=1 MVP) ,

def send_weights(self, patches: Iterable[SparseWeightPatch] | None = None) -> None:
"R patch; A patch AR E full_shape, "
if not self.is_sender:
return

patches = list(patches) if patches is not None else |]
if not patches:
return

shapes = []
for patch in patches:
# full_shape Ff update info T4&, & trainer 3| ERXNEMHEE R,
if patch.full_shape is None:
raise ValueError(
"SparseWeightPatch.full_shape must be set to send via the "
f"trainer engine: {patch.name}"
)
self._validate_patch(patch)
shapes.append(list(patch.full_shape))



update_info = SparseNCCLWeightTransferUpdatelnfo(
names=[patch.name for patch in patches],
dtype_names=[str(patch.values.dtype).split(".")[-1] for patch in patches],
shapes=shapes,

num_updates_list=[patch.indices.numel() for patch in patches],

assert self.model_update_group is not None, (
"trainer_init() must be called before send_weights()."
)
self.client.start_weight_update()
# #EIBM| update_weights @45 trainer M) #FH % :
# PEER—#t NCCL A ¥ rendezvous,
exe = ThreadPoolExecutor(max_workers=1)
try:
future = exe.submit(self.client.update_weights, asdict(update_info))
# REREHORNKRE: & update_weights BEEIET NCCL & A AT &K
# (BlsRERkIE) |, xzlwl, mMARE BPEF—N
# KEASHIE peer M,
if future.done():
future.result()
stream = torch.cuda.current_stream()
for patch in patches:
self.model_update_group.broadcast(patch.indices, src=0, stream=stream)
self.model_update_group.broadcast(patch.values, src=0, stream=stream)
future.result() # ZREHREM IR
finally:
# A7 RPC &A2 L join: & HBEMHERF, worker HFEEE
# XA NCCL AAF BEXKZARIKRE, join RIEFIRBERAKAELR,
exe.shutdown(wait=False)
self.client.finish_weight_update()
self._post_send_sync()

i A 4
review TP AL (fork PR BElFRZBER) , BRRXALS issue IFRIET T X#Eitib:

« aoshen02 # issue LTI H “We should update the docs.”s PR body 7&IA
docs/training/weight_transfer/nccl.md. base.md. README.md 1312k A& PR #FrEs
S API (0| ipc.md 1312k PR 2 # B8y IPCTrainerSendWeightsArgs) , 1B doc EE
B—RMBE=AE%M, BAERML follow-up MIEEKMEEN. WEIAESH K E,

« £ 48b108b (“Harden the NCCL trainer engines”) 123k 7 review follow-up:
WeightSource B metadata 53R B AW IE N LR ——worker # metadata() E buffer
KA MEREBRFET, & source ERARIEH. BRHKE dtype, RMELKEHEFERT
B NCCL HRHER IR, sender MAEZRIRIEHRHEE— MR ZE.

« 31X fa48bfe (“Drain the packed consumer's streams before returning”) g3k 7 JH % ik
drain & : X2 main L EHEERNER, {8 trainer IBEEBEAD X EK, KEADTBE
worker Il AFRIE=ANE 30T A — Ko



« XHEHFK (documentation): XAEEFK—RIEEELI=AVG3H, EARIL follow-up
FBITEAN, RN PR REE,

« WeightSource metadata/iteration LA — M (correctness): sender ILEZR MR
metadata SR RERHRBEEF—MrZE, RABHEIRSLES,

« packed consumer stream drain (correctness): J¥ % 3R B Rl drain 2REEWOR, FlRER
AR finalize BT side stream B load_weights,

R 5 B

- QF&:

1. B3R ME API 3% : NCCLWeightTransferEngine.trainer_send_weights.
NCCLTrainerSendWeightsArgs. NCCLWeightTransferEngine.trainer_init.
SparseNCCLWeightTransferEngine.trainer_send_weights £2R#5F&, MR RLHF/ X
E R ARMITHE B WeightTransferTrainerFactory, B XRMEKR N B3, T8
AREDFE ncel_engine.py / sparse_nccl_engine.py BYE A7 o

2. HERHNE: send_weights FES BHERMEE, worker KUSFAEAEXNK NCCL A
A, HEib finally F exe.shutdown(wait=False) BB &EANZ; #& future.done() B9 EHA
KWEEHOSEN, | BN hang, ZEN R HILE NCCLTrainerWeightTransferEng
ine 5 SparseNCCLTrainerWeightTransferEngine #4&t,

3. wire Z¥EIRLL: packed & F|EEAM per-round update info # A init info, &X
trainer 5 worker AREIRAIETF; FHIBRARM, receive_weights i
self.packed 5 trainer RiL R —HKESHKIKERLIE,

4. FER patch 284): SparseWeightPatch.full_shape &%k BI#sE; validate_patch 5
worker Ml _apply_patch BIRICE L, ERIEES ERIER, FREKEE trainer i,
MRS IR ZE TP=1/PP=1 MVP scope,

5. WEINGEER: packed_tensor.py By drain 182 ®WFrA £ packed E&1289 worker (
NCCL 5 IPC #/) , BTTAXE, BXRICESKEEA packed FFHIBIEF.

- B HuSEE R EimA B & P A EFEAEA:

« AFPMI: FTAEER dense/sparse NCCL SRER# 8 RLHF G4 A CRBIAEEAD)
KR WeightTransferTrainerFactory; JRA F I rendezvous + &IZmHM I3,
API @ B ZFKE,

« ZGM: =/ANE3 (NCCL. IPC. sparse NCCL) # trainer M — B RS B 58—
send_weights() AR, E&THIKR worker ABC XA T3HEH
trainer_send_weights # %X 51 ; wire 28 ®H trainer 2R T4, HMRT AMSH R —
B3 GRISYS

« TAEMI: 14 ANX. +1418/-779, H 5 AN RLTAL 2 MRS E, Em#RE5 T,
2 AR AB.SD ; #138 400+ 1T GPU-free B, BEEF. M. I sender Bk %
FEREZ, BREEFXRER,

« EBAM: 3/N RAKRE, T4 follow-up CHYES. ABC F¥. Megatron
WeightSource) ¥ A& ANBI/NRZE,



- RERARE: ZROBRRE , B3R API Bk, & / BB , XERESEHN , BE
R B AR [

RERIREE

« PR #48042 [Feat] Trainer-side weight-transfer abstractions [1/N]: &%|%E—: 3| A
WeightSource / ModuleSource. VLLMWeightSyncClient.
TrainerWeightTransferEngine. WeightTransferTrainerFactory, 4~ PR 7EH k58X
NCCL Ja3# %t

« PR #48981 [Feat] Stateful Trainer Send: IPC [2/N]: A%|% —3f: IPC fGininB3nitis;
A PRIBEAH wire params &£ init info. update-info ¥, client #HZEF#ER,



