PR #51729 REIRLE

vlim-project/vlim
[Docs] [RL] Rewrite weight-transfer docs; standardize examples
& 3tmtiE: 2026-08-12 09:53

JRSCEESE: http://prhub.com.cn/vlim-project/vlim/pull/51729

PAITHRE

- —A)E: EEREEHEEFH S — RL ~FIE] viim serve + HTTP &R

< EEME: EEE, AHB=XEE: M RLHF/RL £ERNIRET (XA + ™PIEERE
BAFTR) . ITXIBEZE X weight-transfer EisfI A (base.md # WeightSource XiEiE R
45 VLLMWeightSyncClient £#9% Protocol &&Wi&it) . UEEF RAIENE (B
J& server + sleep/wake mHEER(ESERANER) . EEXFRITRE: B " ERNEF
3% " (the transport is the client you pass) JEf# IPC/NCCL By send_mode #&; H#
N vllm serve —data-parallel-size N BXft % actor fan-out; FA%4 % sleep/wake FEAEHIRE]
i da e can

TN EES BAL

PR R BEAMAIX 2 A F|UKE : "Closes out the two follow-ups that PR 3 of the trainer-side
weight-transfer split (#48042, #48981, and the NCCL/sparse PR) deferred". HN3& & 4]
Bl — B3R PR 2/3 EMIKREYEERS trainer_send_weights /
TrainerSendWeightsArgs #8412 ("Every trainer-side snippet documented the static
trainer_send_weights /TrainerSendWeightsArgs path that PR 2 and PR 3 removed") ,
XA 5 R ; =2 worker ABC L&A B Mm% A iRBE =GRtk E R
NotImplementedError 893¢JE stub ("the three transitional NotImplementedError stubs
that existed only to satisfy it") . ~FIEE, Ray kR rihf_nccl.py / rlhf_ipc.py § HTTP kR
E%£ ("Beyond using Ray in place of vlim serve they demonstrated nothing their HTTP
counterparts do not") , BJR HTTP ~BIE XA F Fa1%B5h server, TIATABETIEAT,
SErE—EA Cl 8RB 2R RSP Ray Xt

ISH

SO AR

% 5 WEMK:

1. BHRIE API, Ukdk worker ABC: ¥ vlim/distributed/weight_transfer/base.py = ik
WeightTransferEngine.trainer_send_weights #2578 7% (IBLRSR T X ERE)
, FMIFR ipc_engine.py. nccl_engine.py. sparse_nccl_engine.py : =AMX A T#E 1%
WE AR NotImplementedError 33JE stub, ERDEE=AXHPAREHERDN
typing.Any § AN, worker ABC URSR A A NZE A% (init_transfer_engine /
start_weight_update / update_weights / receive_weights / shutdown) . EEEMNR
tests/entrypoints/weight_transfer/test_weight_transfer_lim.py 3t



trainer_send_weights 85|, R—3RRXZEE WeightSource.metadata() B docstring
¥ "metadata 5 RMIERTE K " BIRCEBERAUEA, FHEA NCCL KBUIZRA (
BERZFPX KN + packed DR F)

2. EEWETIXAY: docs/training/weight_transfer/ T base.md M#&RIBE— ABC &k " 1@
AN ST B p L " (WeightSource / VLLMWeightSyncClient /
TrainerWeightTransferEngine / WeightTransferEngine) , #3% B & X WeightSource (
MyExportSource ;~fl, & metadata &7) 58 EX client 77|, URFANI] BFEME
%48 ; nccl.md Z NCCLTrainerlnitinfo FFEE X, 1B sparse NCCL EHrE X A
F baseline B delta E3%; ipc.md MIRIE send_mode 1EZE, B&A " LA RELEIRIEAN
#9 client"; README.md #73 'Where Each Setting Lives' BBEXB%&5% rank E¥,

3. %— HTTP R~ A BB server #R,: rihf_http_nccl.py 5 rlhf_http_ipc.py #3¥
start_vlim_server() (subprocess.Popen /231 vlim serve, %14 /health 4, BRIA 900
MEE, ITEEHRSI®4) , main() B try/finally 1R server BEBIAR H (terminate
— wait 30s — kill) . rlhf_http_nccl.py BEl€ 3-GPU #i)&: server A --device-ids 0,1
+ TP=2 + —quantization fp8, IMEMEE cuda:2, BRBELET cuda:{world_size} By
REREN; fp8 174 H MM AY rihf_nccl.py 3T,

4. FSDP+EP ;~f3E# 3| HTTP: rlhf_ipc_fsdp_ep.py Mk MyLLM F3. VLLM_DP_* ¥f3%
& SPMD thifl. DataParallelinferenceEngine 5 get_weight_metadata, 28A: &R
&) 4 /™ FSDP Ray worker (ray.get_gpu_ids() &L Fr GPU) , BH --device-ids IB#
/N vllm serve —-data-parallel-size 4 ——enable-expert-parallel $T8|E—#t GPU; &4
FSDP rank 11493 IPCTrainerWeightTransferEngine, 1B client M\ handle fan-out By
RayVLLMWeightSyncClient #m& 84 HTTPVLLMWeightSyncClient (API server B DP
client £E/ RPC | #&3|FTA engine core) . tEMIEIMREI AN REEIR: /sleep?level=1

(EPEARE + BBH& KV cache) — /wake_up?tags=weights — {£# —
/wake_up?tags=kv_cache&tags=scheduling,

5. Cl BB 533F: .buildkite/test_areas/distributed.yam| &R EMPFR Ray B BTN
ZBBRA HTTP =l (rihf_http_*) , .buildkite/test-amd.yam| HRAE, I0E:
CPU-only E#L pytest tests/distributed/test_weight_transfer.py
tests/distributed/test_packed_tensor.py &5 4 61 passed / 45 skipped; 8xH100 Lt 6
ARl 2w EREN (AP AR dummy 85, RFEREEIXA) , IPC FSDP w5
NCCL FSDP &l R FH—3K, rihf_sparse_nccl.py 1&3#F after_equal /
patch_digest_equal = True,

R

« vlim/distributed/weight_transfer/base.py (#3k RE(E#; % source; R core-logic
. f&5 trainer_send_weights) : #£— core-logic T #: M worker ABC &
trainer_send_weights 32 5 5%, FH381L WeightSource XGEE R AR, B AHNNEHH
WK

« vlim/distributed/weight_transfer/nccl_engine.py ({3t RE(E#H; 23| source; LR
core-logic; &% trainer_send_weights) : filFR{X A T E ABC 89 NCCL & stub (
trainer_send_weights #8 NotImplementedError) , #&¥ Any A,



« vlim/distributed/weight_transfer/ipc_engine.py (#3k R Ef&#: 255 source; L&
core-logic; &5 trainer_send_weights) : MI{X A F#E ABC B9 IPC i¥3E stub (
trainer_send_weights #8 NotImplementedError)

« vlim/distributed/weight_transfer/sparse_nccl_engine.py (#&3k FREEH; 25| source;
A core-logic; &5 trainer_send_weights) : MR A T 3% E ABC 8 sparse NCCL
E stub (trainer_send_weights # NotImplementedError) , &3 Any Ao

« examples/rl/rihf_http_nccl.py (13 ~EIBA; 7 source; R dependency-wiring;
&% start_vlim_server, main, print_generations) : FRERERAERTE: BE viim
serve (TP=2 + fp8 + —device-ids) , FH&EFEWEM rihf_nccl.py BHE—IREITH fp8 Eft,

« examples/rl/rinf_http_ipc.py (3R mEIRIA; K7 source; A dependency-wiring;
&% start_vlim_server, main, print_generations) : B /& server X IPC Jain by Xt R
2H: 1-GPU R+#% /& + —-gpu-memory-utilization 0.5 +
VLLM_ALLOW _INSECURE_SERIALIZATION,

« examples/rl/rihf_ipc_fsdp_ep.py (#E3k RHBIBIA; 5| source; £
dependency-wiring; 5 get_gpu_ids, setup_engine, start_vllm_server, main) : &£
RBGRBIERS: A 4 A LLM actor + FR3FEE SPMD i, URSK9EA DP+EP viim
serve + AN HTTP &3, H3| ALK sleep/wake BB E 5,

« examples/rl/rinf_nccl.py (13 R~EIFA; 25| source; KA deletion; &5
get_assigned_gpu, MyLLM, TrainModel, init_weight_transfer) : ##RET Ray AR
NCCL ;~fl: HATALE HTTP \REE, "BE—JALTAH fp8 EMLILA rihf_http_nccl.py.

« examples/rl/rinf_ipc.py (B3R RBIBIA; 3£5] source; EH deletion; 5 MyLLM,
TrainModel, init_weight_transfer, broadcast_weights) : MR8y Ray kR IPC s=ff]: 5§
rihf_http_ipc.py EE£, HERE IPC RBEIFK—E HTTP,

« docs/training/weight_transfer/base.md (#3k X#%; 25| docs; A documentation;
5 ParamMeta, MyExportSource, metadata, iter) : #/O3XRST1: MIBE— ABC ik
EEAEMEAELE, T X WeightSource X3E3ERAFH 4L H B E X source / client 7=~

. docs/training/weight_transfer/nccl.md (#3k X#%; 25| docs; A documentation) :
& % NCCLTrainerlnitinfo FEIEX, 38 sparse NCCL EFENXANET baseline 1§
delta a3,

« docs/training/weight_transfer/ipc.md (#k X#4; 285 docs; EA documentation; £F
£ my_custom_sender) : f " £MBEIE g " AEZRENRIE send_mode #&, HiEE
GPU colocation By --device-ids F.o

. docs/training/weight_transfer/README.md (#3k XX#Y; 25| docs; A
documentation) : ¥ 'Where Each Setting Lives' BEXNBR XS % rank ¥, 1EAX
A,

. tests/entrypoints/weight_transfer/test_weight_transfer_|im.py (3 MR; K7 test;
KA test-coverage; &5 trainer_send_weights) : MRELE: KR EMIFR
trainer_send_weights 93|, FRIEMIR5URSKEHI ABC —3K,

« .buildkite/test_areas/distributed.yam!| (#3k CI B2 &; 25| config; Z& configuration)
:CI B E: ERIEEEMER Ray ~AIBIFK B XA HTTP ~fl, f&¥#FF weight-transfer ;x4
B Cl B=,



+ .buildkite/test-amd.yaml (3t CI BLE; 357l config; A& configuration) : AMD CI &
EBERFEH, 5 distributed.yaml f£3F—2K,

KBS trainer_send_weights (#2F&) , start_vlim_server, print_generations,
get_gpu_ids, setup_engine, gather_and_broadcast_weights_ipc,
WeightTransferEngine.shutdown

RPERRD B

vlim/distributed/weight_transfer/base.py

ME— core-logic TE: M worker ABC flF& trainer_send_weights 2 5%, itk
WeightSource MRERAXAY, B ARIEMBKESE,

class WeightSource(ABC):
"EE AR ERR, f# trainer 31T, RARLEE:

* metadata() —— FEBA (name, wire dtype, full shape), FMEH%IE,
* BAREE — BANTHMMES (name, tensor),
F&BEMIETLE—3K: NCCL B3R metadata IHHFEKREFK 5
packed QA R, BIRAENINFRF T, RBEL—RLFRKEAM
RN 2L,

@abstractmethod

def metadata(self) -> list[ParamMeta]:
# Xt FSDP DTensor i 2/ shape / dtype AT &1, RKARBEM:
# XM T BEAR 4D shape BB E X producer (0 Megatron i)
# ERARTRER S, NER.

raise NotImplementedError

@abstractmethod

def _iter_ (self) -> Iterator[tuple[str, torch.Tensor]]:
# MR E REASEE (FSDP full_tensor()) , FiA trainer rank
# S AAE B B 2532 E — source, &N,
raise NotImplementedError

class ModuleSource(WeightSource):
""" &% module.named_parameters() BIERAZI, XMNELBREES
FSDP 4R BRI EFFH,

def __init_ (self, module: torch.nn.Module) -> None:
self._module = module

def metadata(self) -> list[ParamMetal:
return [
ParamMeta(name, p.dtype, tuple(p.shape))
for name, p in self._module.named_parameters()



def __iter_ (self) -> Iterator[tuple[str, torch.Tensor]]:
for name, param in self._module.named_parameters():
yield name, materialize_full_tensor(param)

# IBAIWEBRE, worker ABC MAANE A EULS R BAN:
# init_transfer_engine / start_weight_update / update_weights /
# receive_weights / shutdown, WtEBREKBESS BMEEHN
# EMAEIE R SN
class WeightTransferEngine(ABC, Generic[TInitInfo, TUpdatelnfo]):
@abstractmethod
def shutdown(self) -> None:
"EEFRGRAS TR, worker SRR NIEA, "M
raise NotImplementedError

@runtime_checkable
class VLLMWeightSyncClient(Protocol):
""Trainer MI3AE inference 3| LM T #3154 E,

ZEMMY Protocol (PEP 544) : {E(ISZEiX AN SR 2488 B shi% 2,
RLAEZEB R vLLM BEE R ENTENEL A ERTEA client £/,

def init_weight_transfer_engine(self, init_info: dict[str, Any]) -> None: ...

def start_weight_update(self) -> None: ...

def update_weights(self, update_info: dict[str, Any]) -> None: ...

def finish_weight_update(self, weight_version: str | None = None) -> None: ...

examples/rl/rInf_http_nccl.py

OB R BBESCRE]: B viim serve (TP=2 + fp8 + —-device-ids) , FH&IZEW M
rihf_nccl.py B9"E—XH 4T A fp8 Efb,

def start_vllm_server() -> subprocess.Popen:

""BATHAL viim serve HFAEERE /health B4,

—-device-ids 0,1 EXNEE server & HYIE GPU, IEHMEEHRT—K
+ cuda:2, BRBELET cuda:{world_size} BIIEIFTREREM; fp8 Efb
T server fnEk dummy REBREK, MR ELE bf16 RE,
serve_args = |

"vlim", "serve", MODEL_NAME,

"tensor-parallel-size", str(INFERENCE_TP_SIZE),

"—-device-ids", SERVER_DEVICE_IDS,

"—-quantization", "fp8",

"—-enforce-eager", "--load-format", "dummy",
"—port", str(SERVER_PORT),



"—-weight-transfer-config", '{"backend": "nccl"}',
]
env = os.environ.copy()
# Z I X & T weight-transfer #=#%|E 5 pause/resume 3 &
env["VLLM_SERVER_DEV_MODE"] = "1"
print(f'[server] Launching: {' '.join(serve_args)}")
proc = subprocess.Popen(serve_args, env=env, stdout=sys.stdout,
stderr=sys.stderr, start_new_session=True)

# ®lERRE, 900 @, HBRARHNARBIEKIK
deadline = time.monotonic() + 900
while True:
if proc.poll() is not None:
raise RuntimeError("vLLM server exited before becoming ready.")
try:
if requests.get(f"{BASE_URL}/health", timeout=>5).status_code == 200:
break
except requests.RequestException:
pass
if time.monotonic() > deadline:
raise RuntimeError("vLLM server failed to start in time.")
time.sleep(2)
print("[server] Ready.")
return proc

def main():

server_proc = start_vlim_server()

try:
# NGMUL T server Z 589K GPU, H1EA NCCL BE4HH rank 0
torch.accelerator.set_device_index(TRAINER_DEVICE)
train_model = AutoModelForCausalLM.from_pretrained(

MODEL_NAME, dtype=torch.bfloat16).to(TRAINER_DEVICE)

client = OpenAl(base_url=f"{BASE_URL}/v1", api_key="EMPTY")

# EH AT dummy AE R~ £ ELAD
outputs = generate_completions(client, MODEL_NAME, PROMPTS)
print_generations("BEFORE weight sync (dummy weights):", PROMPTS, outputs)

# NCCL B2 4H = trainer + £%&F inference worker
world_size = get_world_size(BASE_URL) + 1
engine = WeightTransferTrainerFactory.trainer_init(
init_info=NCCLTrainerlInitInfo(
master_address=get_ip(), master_port=get_open_port(),
world_size=world_size, rank=0, packed=True,
),
client=HTTPVLLMWeightSyncClient(BASE_URL),
source=ModuleSource(train_model),



pause_generation(BASE_URL)

# —XRIFAIES) inference Il start/update/finish, 5 NCCL | #&¥# %
engine.send_weights()

resume_generation(BASE_URL)

# RAFE: NFEETEXAR
outputs_updated = generate_completions(client, MODEL_NAME, PROMPTS)
print_generations("AFTER weight sync (real weights):", PROMPTS, outputs_updated)
finally:
server_proc.terminate()
try:
server_proc.wait(timeout=30)
except subprocess.TimeoutExpired:
server_proc.kill()

N D W

TP X AL

R PR BRA LN review 118: review WHipF|ERANZ, 1X claudelbot] Bah#ER "This

pull request is from a fork — automated review is disabled. A repository maintainer
can comment @claude review to run a one-time review.", FKfhk AL bot F&, #ZWikit

EIZRIE PR body ¥, fEELHT = ANKBRKEH:

- MFR Ray ;=f: "Beyond using Ray in place of vllm serve they demonstrated nothing
their HTTP counterparts do not; their one unique behaviour (fp8 quantization)
moves to rlhf_http_nccl.py."

s PR IRILSE—A: "one HTTPVLLMWeightSyncClient replaces the four-handle
fan-out (the API server's DP client already broadcasts each weight-transfer RPC to
every engine core)."

« ™R T AMESE: "The HTTP examples now launch and tear down their own vlim serve
(printing the exact command), so they are runnable unattended. This also preserves

CI coverage."
X R R UK B AR R BB &

- Fork PR Bl &HF&EW A (other): R#H4T bot F&E: PR & CI (Buildkite #83457) IiE)E
B ywangd6 &3,

PNSESE-AL

« Qe

1. A3 ABC k5 (breaking change) : WeightTransferEngine.trainer_send_weig
hts MR F AT AFRGEE, EANRIEXH / 1B RFRRZERS A EZNE = A RB AL
Bl AttributeError, B3R B4 PR 2/3 89 stub I=ZREIIKE (stub BBt
NotImplementedError) , {BINRITRILIER Y,

2. BIMREERE KA rihf_nccl.py / rihf_ipc.py B —3# X Buildkite B, thE
Ray £ EESRE, MIRE Ray BIZREH rinf_sparse_nccl.py 5
rinf_async_new_apis.py B%; % rank Ray REFS R L (HTTP lREBEZRREA, B



EREEZRR)

3.8 BservertffRE M : RMAHTTPREIEE3Hm D 8000, FREFHATIBAT; 90080 (EF)

5 1800 # (FSDP EP KiZR) BahBIERER + KR TH AR TR E;
start_new_session=True F#HEE A SIGKILL "TREFR B I LR, &KH finally B
terminate )&,

4. FSDP ;RIXTEERR / "eBEiE XHIKHL: /sleep?level=1 5
/wake_up?tags=weightslkv_cachelscheduling B2 & X &2 | IE MBI RTIE,
sleep mode = weight-transfer 3% 8T A BB RBITTREFRFIRAIK (TS, RAHE
b)) o

5. fp8 fT AT M—EME: rihf_http_nccl.py B9 fp8 B server MBI, Sk
89 rihf_nccl.py (LLM #3&53k quantization="fp8') B&ETRR, 7AFMIEARIIZM
bf16 — server fp8 WEML—EME, 1EEX USR5 I0E,

6. XA - REGEF R : +1226/-1157 WAMBEHEES, #FEL SRR TR
BAEFRA, - ¥W: AP/ F&XE: AR RLHF IRE R P BT L& &K X H e
XAEERBIGEH; BN " FHRBEY server + £ Ray %k " T —A4THATH, KK
R EFRRA; BER Ray R APL (LLM 526]) MEREFLREFRNMARSE. A%:
BATRMT AL EN ((RBREARDS stub, 24 90 17) , FARREHEIE / IS4 RERR;
X vLLM B RE Ba L& H. RIFN: 5B 4-PR EMEHM&E —REtE,
weight-transfer ByZEMIERE L% —3F| trainer/worker 5| % + client EEE; CI R/
B = MR AR5 HTTP BRAS, HafRE: H. SERETE RL =5 X#, &
API BB T X4MEERR breaking changes

- RFeARit: N3 ABC AUEHIR , mOIMRS I , BEmn 5 B8 | sleep/wake EX

KR, XHEEK

RERIREE

« PR #48042 [rl] Stateful Trainer Send: New Abstractions [1/N]: &%|% 1 4~ PR, FIA
WeightSource / ModuleSource. VLLMWeightSyncClient.
TrainerWeightTransferEngine SF##1%; & PR XRS5 R~Al&FESXEHMELES,

« PR #48981 [rl] Stateful Trainer Send: IPC [2/N]: &% 2 /> PR, ¥# IPC J53mdFMifR
52 [PC trainer APL; AR PR MFRHE BB A9EE stub, F38 IPC ;REBEHZ R HTTP BF
IR RN o



