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« —A)iE: RDT/NIXL B NARER S : GPU B8 NCCL $##3% 2 &

- EEME: EERIR. XTRENENE, EE2—H EENEHRE / BF A GPU £H
B T2 : VMM expandable_segments 5§ CUDA-IPC S H 8945, NIXL ST A& 4 fE
BRI 5 IR 2 L R < BL. EFA /N MR £ host bounce pool BYRFBMEIEM. UK Ray
concurrency group SEHNEXEIMMUTIEX, F—NERRASZNA LI, BXE
MR update_weight_from_rdt.py BIMEAEC / $T4L / 25383, actor_factory.py B9
max_concurrency o4 (E2& guapisolo X Ray 2.56 BJREDEERTS) , UK
sglang#34621 B actor sp&faZR T,

TN EES BAL

PR body BA#$s HiZitsh#HL: "RDT weight sync shares P2P and nccl distributed weight
sync bucketed all-gather + HF conversion pipeline, moving the bucket payload over
NIXL (ray.put(_tensor_transport="nix|") + RDMA pull) instead of holding a full GPU
replica of the rollout model. We have measured faster weight sync speed across
models than P2P RDMA and NCCL." W iFRK A =: —&EKR NCCL broadcast By & 4T
lock-step #F; —Z# % Mooncake RDMA P2P ZE&EA trainer rank LR ¥ 5 CPU &R
E|A; = &I per-rank EFE I GPU—GPU fIER, B 2—4 T ey REHIMNTHE, AEKRE
L% & rollout ¥ BITFELZ,

SCEL AR

T miles/utils/arguments.py H3E —-update-weight-transfer-mode B choices ¥ BA
broadcast / p2p / disk-delta / rdt, 37 miles_validate_args #3gin RDT @K =: XX
¥ —train-backend megatron. $E#4 Shared Actor/Critic PPO (RDT &4 trainer rank & &
ok GPU, PPO ® critic £/ actor bundle RRTEFRE) . 5 p2p #£H -—-colocate / PD
B / LoRA BIRESKEE, miles/backends/megatron_utils/actor.py B init 3%
update_weight_transfer_mode == "rdt" ftE3%$F#3E UpdateWeightFromRDT,

F¥hiles/backends/megatron_utils/update_weight/update_weight_from_rdt.py (+436¢7)
» UpdateWeightFromRDT #7& DistBucketedWeightUpdateMixin, 584 %& A H bucketed
TP/EP all-gather 5 HF ##ifE; E2RMUWEL2ET: _EngineRankBucket A EZE X/ GPU
staging bucket BRZE rollout R E|AK, stage() # _staging_span X FEEIEEAN
param 8 .data EFEEMEANIELL view; connect_rollout_engines % engine rank 242



target, AT/ rank L AM GPU replica (dummy load fE Bk liE. RIFE
weight_loader TTHIE) HHEME, HARIZHRANRESEE —IRE X F
expandable_segments B EM (VMM BET/ASH CUDA-IPC handle, &M NIXL B{tA
TCP 3REE#EA 0.3 GB/s) WK register nixl_memory 3F2RETIL (B %EoR flush E3EA
SRR ERETF) ; MANER max(BELE(E, RASE nbytes) shST &, #EFR flush {9 AN
JF NIXL rounds, _get engine_scheduler_actors &7 B#x SchedulerActor M

register weight_for rdt {R#EFTs I MAEE

3 miles/ray/rollout/sglang_server _actor.py: SGLangServerActor ¥ER—A Ray job N
A sglang B9 launch_engine 8342k SchedulerActor, B daemon ZA2354T uvicorn
, start() E#3RE SchedulerActor handle, miles/backends/sglang_utils/sglang_engine.p
y B9 _init_normal £ RDT & RKRE use_ray=True 5 enable_rdt_weight_sync=True, £
_launch_sglang_server Bah Actor & RS, % 7 & engine X node-0 B31 (RayEngine
B AKEALI rank) , ¥ get_scheduler_actors &% handle, shutdown £ ray.kill &
g,

miles/ray/placement_group.py B create_placement _group £ RDT AR P X EEEHE
bundle (JG35# trainer F &, # % RayEngine STRICT_PACK % %1) ,
allocate_train_group & num_gpus_per_actor M 0.4 &4 1,
miles/ray/rollout/server_group.py £ miles # rollout PG (X
MILES RDT REUSE PG=1iEX) , coordinator actor 7B & GPU, node-0 facade £3|¥
£ bundle %)%, miles/ray/train/actor_factory.py A%k Actor SEA
RAY_EXPERIMENTAL_NOSET _CUDA_VISIBLE _DEVICES.
PYTORCH_CUDA_ALLOC_CONF=expandable_segments:True (EIUREER) 5

MILES RDT_NIXL_VALIDATE_BYTES (RESZMA/NEM EFA GPUDirect) , #1B
max_concurrency 3## 3| 1 + rollout_num_gpus_per_engine, #HFEEE ray.get() B
update_weights 4%t NIXL fZHI&AE,

738 e2e tests/e2e/megatron/test_ qwen3 30B _A3B rdt.py: 8 F H100. actor 5 rollout
MWHE (6+2) . B3R —update-weight-transfer-mode rdt, #5FM 5 4 metric gate;
tests/fast/utils/test_arguments.py #3% TestRdtValidation & & &7% megatron+grpo 53E
¥k fsdp/ppo BE; B E tests/fast/ray/rollout/conftest.py & test_actor factory.py &R
update_weight_transfer_mode FE&; requirements.txt £ sglang KR ANLAITEL
sglang-miles %%,

R

« miles/backends/megatron_utils/update_weight/update_weight_from_rdt.py (#ik &
E2; K% source; £ core-logic; &5 _staging_span, _EngineRankBucket, stage,
UpdateWeightFromRDT) : RDT &5t 523, ##E 430 17: EE GPU staging bucket.
VMM/expandable 1&&. NIXL £4REHETIL. ST BE5 28 EHR. SchedulerActor &
N5 %7

- miles/ray/rollout/sglang_server_actor.py (#&3% R%EIEE; EKF| source; £H
core-logic; &% SGLangServerActor, init, start, is_alive) : 8
SGLangServerActor FEl— Ray job B Actor 3% SGLang HTTP IRE5
SchedulerActor, A mp.Process, & RDT 28 E S E SchedulerActor handle #



X,

« miles/backends/sglang_utils/sglang_engine.py ({3 5|2 RE5h; 25| source; ER
core-logic; %5 _launch_sglang_server, _init_normal, get_scheduler_actors,
shutdown) : RDT # = F SGLangEngine M mp.Process t1 %[ job Actor % :
_init_normal % & use_ray/enable_rdt_weight_sync. % ¥ &1X node-0 B&h. shutdown
FE ray.kill, #FFE get_scheduler_actors,

« miles/ray/placement_group.py (1 RS E; 5| source; ER core-logic; &5
_create_placement_group, create_placement_groups, allocate_train_group) : RDT #&
XN TR EFEEEH placement group bundle, #% RayEngine STRICT _PACK ZB8i:
F S/ M actor 89 GPU HAM 0.4 388 1, BRIFIBXHXABRTE,

« miles/ray/train/actor_factory.py (#ik fata ] ; 2£%| source; ER core-logic; &
allocate_gpus_for_actor) : A RDT il&k Actor SEAXBIMEZTE (RY Ray GPU #L,
expandable_segments. NIXL ESZA/NFM) H#EFA max_concurrency, FfiEFEZER
update_weights %%t NIXL AR &AE,

« miles/ray/rollout/server_group.py ({3t 5| HEIE; K 5| source; FEA core-logic; &
£ start_engines) : RDT A E A miles EFLEH rollout placement group:
coordinator actor 7&H & GPU, node-0 facade £3|BEEY & bundle 5| &(E4
SGLangEngine,

Vel =

« miles/utils/arguments.py (3% £##54; &5 source; E& core-logic; &
add_rollout_arguments, miles_validate_args) : transfer mode #73% rdt 3EIMHEARLE
: {X megatron. ¥4 shared PPO/colocate/PD/LoRA, EFyit A=A SHi%EER %
TR B 5 —3E [ o

« miles/backends/megatron_utils/actor.py (F£3k {REEES; K7 source; ER
dependency-wiring; &% init) : Megatron actor ¥¥{LE#Z transfer mode 3¥%&3%F
UpdateWeightFromRDT, 2 RDT BARIFENIILZRTE / J& a BRI B &

- tests/e2e/megatron/test_qwen3_30B_A3B_rdt.py (H3k 3mE3mMHR; KA test; LA
test-coverage; &5 prepare, execute) : RDT B e2e CI B3E: 8 & H100,
actor/rollout A BE (6+2) . BN rdt R, FHEM grad_norm/ppo_kl & 5 /N metric
gate,

. tests/fast/utils/test_arguments.py (3 S8R 4E; FKF| test; KA test-coverage; &
B TestRdtValidation, _validate, test_accepts_megatron_without_critic,
test_rejects_unsupported_configuration) : #3g TestRdtValidation BZ &% (
megatron+grpo) 53E% (fsdp. shared PPO) A&, FyibARIEEVYA,

» miles/backends/megatron_utils/update_weight/update_weight_from_distributed/p2p_tr
ansfer_utils.py (3R (K#iEE; 28] source; LA dependency-wiring) : RDT £EA7T
P2P 8 RemoteTransferPlan 5 create_server_args_from_dict, MW X8/NAHEHLE
IR BE N —H D

+ miles/backends/training_utils/ci_utils.py ({3t CI TR ; 35| source; & core-logic)
: CI TR 4 /TR, 84S RDT e2e B metric gate 7FMAHR R

« tests/fast/ray/rollout/conftest.py (#£3k MRBLE; K5 test; KA test-coverage) : 15
£ make_args() Hk% update_weight_transfer_mode FE S 3 AttributeError, {RIEEL



A RDT PMIAERBEEAZ,

. tests/fast/ray/test_actor_factory.py (3R SMRELE; K5 test; E A test-coverage) :
E# &£ SimpleNamespace & update_weight_transfer_mode FE, fRiIE

M =35 4T,

« requirements.txt (#3k KEEE; 2£5| docs; LR configuration) : 4T sglang FRANLAIT
BL sglang-miles "%, ZEOKBAEN Cl HRAKRE,

actor_factory !

*PE5:  staging_span, _EngineRankBucket.stage,
UpdateWeightFromRDT.connect_rollout_engines,
UpdateWeightFromRDT.create_gpu_replica, UpdateWeightFromRDT._get _engine_schedul
er_actors, UpdateWeightFromRDT.is_rollout_engines_fresh,
UpdateWeightFromRDT.mark_engine_connection_stale, SGLangServerActor.start,
SGLangServerActor.is_alive, _launch_sglang_server, SGLangEngine._init_normal,
SGLangEngine.get_scheduler_actors, SGLangEngine.shutdown,
_create_placement_group, allocate_gpus_for_actor, ServerGroup.start_engines

KR Fr B]

miles/backends/megatron_utils/update_weight/update_weight_from_rdt.py

RDT f&3i% o523, #13% 430 17: EE GPU staging bucket. VMM/expandable &£,
NIXL £ RHATIL. 8T BE 2 1E%H. SchedulerActor KI5 & #,

def _staging_span(offset: int, dtype: torch.dtype, nbytes: int) -> tuple[int, int]:
# 7E uint8 MR dtype XFKE nbytes F¥, RE (&4 , %X ) R,
AR LANESER, stage WIZE S shape 1] view, BREBREE,
start = (offset + dtype.itemsize - 1) // dtype.itemsize * dtype.itemsize
return start, start + nbytes

class _EngineRankBucket:
"B /N engine rank B9fEHIE T X GPU EREIAR, BEANSHERE.
S (shape/dtype/nbytes) BARTTHIEIZ S F 89 SchedulerActor 53k, "

def _init_ (
self,
model_replica: torch.nn.Module,
params_dict: dict[str, torch.nn.Parameter],
param_specs: dict[str, tuple[torch.Size, torch.dtype, int]],
gpu_bucket: torch.Tensor,
actors: list[ActorHandle],

) -> None:
self.model_replica = model_replica
self.params_dict = params_dict
self.param_specs = param_specs
self.gpu_bucket = gpu_bucket
self.actors = actors

def stage(self, names: list[str]) -> list[torch.Tensor]:



# 48 params_dict[name].data EFIE A BBEL: view: load_weights 5 A

# B%, BhEBRE ray.put(views, _tensor_transport="nixl") 5 H#
# SchedulerActor pull | param.data BARBREF, 2EFF#I,
offset = 0

views: list[torch.Tensor] = []

capacity = self.gpu_bucket.numel()

for name in names:

ret

# X85 (throughput fix)

shape, dtype, nbytes = self.param_specs[name]
offset, end = _staging_span(offset, dtype, nbytes)
assert end <= capacity, (
f'"[RDT] Bucket overflow while staging '{name}': "
f'need {end} bytes but bucket is {capacity} bytes.
f'Increase --update-weight-buffer-size."

)

view = self.gpu_bucket[offset:end].view(dtype).reshape(shape)
self.params_dict[name].data = view

views.append(view)

offset = end

urn views

# WM ~150 GB/s (NVLink) #3| ~0.3 GB/s, FEMIEE k2
# expandable_segments B2 ECHR.

expandable = "expandable_segments:True" in os.environ.get("PYTORCH_CUDA_ALLOC _

CONF", IIII)
if expandable:

torch._C._accelerator_setAllocatorSettings("expandable_segments:False")

try:

# AN = mox( BPEEE , % rank KBS ), BHREBASHK
# (m TP=1 BF Qwen3-30B-A3B #J embed_tokens %4 0.58 GiB) ik ¥i=,
max_param_nbytes = max((spec[2] for spec in param_specs.values()), default=0)

if max_param_nbytes > self.args.update_weight_buffer_size:
logger.warning(

f'[RDT] Largest destination parameter needs {max_param_nbytes} bytes, above '
f'-—update-weight-buffer-size ({self.args.update_weight_buffer_size}); "

f"growing bucket to fit."

)
gpu_bucket = torch.empty(

max(self.args.update_weight_buffer_size, max_param_nbytes),

dtype=torch.uint8,
device=torch.cuda.current_device(),

)

finally:

# HREGRIMATTEIM: TUEKR ray.put EFVIMAE, ObjectRef BKTES

if expandable:

torch._C._accelerator_setAllocatorSettings("expandable_segments:True")

# 385 NIXL agent TTEIBARA, B3R5 EHK flush FEHIEF,

. expandable (VMM / cuMemCreate) RT3 % H
# CUDA-IPC handle, UCX &£8B%E% cuda_ipc @38, NIXL B1bLA TCP REHENL,



from ray.experimental import register_nixl_memory

register_nixl_memory(gpu_bucket)

miles/ray/rollout/sglang_server_actor.py

3Ly SGLangServerActor Rl — Ray job B4 Actor %2 SGLang HTTP RES
SchedulerActor, &t mp.Process, & RDT B{28EHEEE SchedulerActor handle B %

%O

class SGLangServerActor:
""Miles & BIBFE, &AE SGLang HTTP ARE (RDT / use_ray #RX)

5 SGLangEngine facade #FR—A Ray job: start() 33t launch_engine
B|2Z SchedulerActor, BESFIFEEEMAZES uvicorn, it RPC A&
HESEXY handle, *#i% Actor BRI FIA scheduler,

def __init__(self):
self._serve_thread: threading.Thread | None = None

def start(self, server_args: ServerArgs, bundle_indices: list[int]) -> list:
from sglang.srt.ray.http_server import launch_engine, serve_http

# AEXERE: R Actor By os.environ BERASIEE| TR,
envs.SGLANG_RAY_BUNDLE_INDICES.set(",".join(str(i) for i in bundle_indices))
placement_group = ray.util.get_current_placement_group()
assert placement_group is not None
engine = launch_engine(server_args, placement_group=placement_group)
_, _, _, scheduler_init_result, _ = engine
# uvicorn EMRERM, 3Kt daemon LF2E start() 4 BERE SchedulerActor,
self._serve_thread = threading.Thread(
target=serve_http,
args=(engine, server_args),
daemon=True,
name="sglang-uvicorn",
)
self._serve_thread.start()
return list(getattr(scheduler_init_result, "scheduler_actors", None) or [])

def is_alive(self) -> bool:
return self._serve_thread is not None and self._serve_thread.is_alive()

miles/ray/placement_group.py

RDT R TP EXEE EH placement group bundle, #% RayEngine STRICT_PACK %t
B REEAINLE actor 8 GPU SHAM 0.4 A8 1, EFRRIBEXWNEARTE,

bundle_infos = [(i, gpu_idsl[i]l[0], gpu_ids[i][1]) for i in range(num_bundles)]
if is_rdt:
# ik trainer BT & (node PACK i) , rollout bundle A 8% B A E IR



# GPU W% &: RayEngine & STRICT_PACK %| engine actor FIEH &, ZiZH A
#ORARTE B A ERE
node_bundle_counts: dict = {}
for _, node_identifier, _ in bundle_infos:
node_bundle_counts[node_identifier] = node_bundle_counts.get(node_identifier, 0) + 1
sorted_bundle_infos = sorted(
bundle_infos,
key=lambda info: (-node_bundle_counts[info[1]], *sort_key(info)),

)

else:
sorted_bundle_infos = sorted(bundle_infos, key=sort_key)

def allocate_train_group(args, num_nodes, num_gpus_per_node, pg, role, with_ref, rollout_
manager, with_opd_teacher=False):
# RDT ©#3E GPU $T—/> NIXL/NCCL rank, F#Ef& 0.4 BB AHSE colocated
# rollout £F%%&; Eib rdt ERNTEMNINL actor S —3K GPU,
num_gpus_per_actor = 1 if args.update_weight_transfer_mode == "rdt" else 0.4
train_group_cls = _select_train_group_class()
return train_group_cls(
args=args,
num_nodes=num_nodes,
num_gpus_per_node=num_gpus_per_node,
pPg=pg,
num_gpus_per_actor=num_gpus_per_actor,
role=role,
with_ref=with_ref,
rollout_manager=rollout_manager,
with_opd_teacher=with_opd_teacher,

)
I B AL

WHEFPRAMENREEPE=LL, F—AREMET: yueming-yuan FEH AR job
SGLangServerActor & mp.Process 83K miles DUHIZIRG|5| B A QRN REA ($ &
cleanup 5 fault tolerance) ; xyuzh X 3 RDT 42 F3IEZE node rank AEtiR[E None #
2] B, FHAF shutdown 3t Actor By ray . kill BB, HALRE Actor HEFE, TR
TR1E X . maocheng23 18] RDT & GPU & 5— rank &5 PPO H%E, guapisolo FiIAX
ST Shared Actor/Critic PPO THE MRS, HEZHESHREELHAS (commit
e2f87822) , B=/EIH%AM: guapisolo X max_concurrency Bksh%iE P1 Bk, KB
% Ray 2.56 concurrency group SZIE#E—— 4 concurrency group <A default Bk
& executor, FT B2 update weights BB X &2, JE FT BRLHUE
max_concurrency>1 AR EHERE: RERHIA NIXL & one-sided 1%, B L12FA &
sglang#27723 %48, %A gemini-code-assist & H BM@ZEHXE (TP=1 Bt
Qwen3-30B-A3B #) embed_tokens £ 0.58 GiB I BKIA 512 MiB buffer) , BHIAY &S
DL R AR R

. pull_weights BIZEXALE 5 ESIKE (question): #aIAIZ PR K&t sglang MIEEEL X, EAE
requirements FETARA T REAR E



« X flag # % (--use-rdt-weight-sync 5 --update-weight-transfer-mode) (design): # %
--use-rdt-weight-sync, Ux8k%®| --update-weight-transfer-mode rdt,

« [@ job Actor & B EWIFHARZEGRAIREYA (design): IrE Actor FHEFE, BT
shutdown 2% 238,

c BERAEBASEHTEYE (BRIA 512 MiB vs embed_tokens 0.58 GiB) (correctness): 5}
Y& + RfEi, e2e BHEEBEZY BHEAZ,

« 5##9 engine GPU #&3X transfer plan 1L (correctness): &iE4FMMEF, per-engine
plan ZER 523,

« max_concurrency 5 NIXL f£#iAR & &A2MH 5 (performance): £ ¥ max_concurrency =
1 + rollout_num_gpus_per_engine BJiXZE.,

« RDT & GPU ¥ rank 5 Shared Actor/Critic PPO J#%E (correctness): ¥R EZIEL
rdt + PPO, F4M7E TestRdtValidation iR

- sglang_engine.py 3|\ ray 5 placement group A8 H XAEERE (style): BREFUKSK + J4IRHE
A,

R 58
- R
1. BAR®RIR#: RDT K& sglang-miles 4% (sglang#27723. #34621) 5
ray>=2.55.1, PR XEABESLT sglang lRAT &R CI; # sglang Ml#ED (pull_weights.
get_scheduler_actor_name. enable_engine_info_bootstrap) R#aE, 7 PR ByfE#
B2 RBARERK,
2. BEMBRIZ NN update_weight_from_rdt.py X +430 47, ©EHF 4 &
. 5. oS REMZERE;  shared_param_mapper A None 894 %5 bucket %
H TR review 8 BT B RS
3. FEMBRD: rdt 5 —colocate. Shared PPO. PD 4'&. LoRA MF#E (ZHRESR
jEH) , B engine GPU B E RELTIE X #F.
. RIREAZEM: num_gpus_per_actor M 0.4 323] 1, B&E&/NBEH)I 23R

SchedulerActor BU/NEFEZA 520 MiB CUDA context, M E & XKL E ZITNY
Ro

5. KERAEYIE: mixin._finalize_and_resume_engines 3L needs_post_process
TR SRR p2p/broadcast B128) post_process_weights BHAIT AN,

6. MABE: e2e REZHEH 5 8 F. TP1:CP2:PP3 #) Qwen3-30B-A3B; TP8/EPS8 &
5 % mK GLM-4.5-Air 5B TR EFA REATRIE, R#ANCL, - ¥ XA
¥ ——update-weight-transfer-mode rdt J&, RL %7 H100/EFA BRI IRE R R
RERS (FAEF 4/5 #RGL, TEN 2.2 F NCCL) , BERBEES trainer
rank fR & rollout A CPU BIA, EEMRRER / AFEEA; RNELMEE
sglang-miles @ X 5&#1 Ray, FXFTRARATIIMAR. FA%: RERITM [T #
/ ¥ e EEIARl £m [per-rank GPU BEff] , M 2—4 HERFPFHEHATHK, A~
KERZH &S rollout ¥ BIFRRR, XHEIBA: miles § sglang AN EE R RS,
OURBT MG —EThRA; 1% PR JUSE T NIXL SEMtAE 4 EEE. VMM/CUDA-IPC. EFA



GPUDirect HFfNE 2 & E AN IR, X/E4 zero-copy BiE (W disk-delta.
Mooncake J&#) BEHEESENMNE, - RNArS: B

RERIREE

« PR #2682 fix: resume from the checkpoint step in bridge mode: X
miles/utils/arguments.py FIRILERZ, 540K RDT Sl ER —RBASIEH, R
J& weight-sync / checkpoint & & & X B4R BX 5l o

« PR #2576 fix: skip rollout construction for debug replay: R4t rollout & 4 A5
tests/fast/ray/rollout MRIK, AKX PR &2k T [ B X conftest.py, FHELZE rollout B
Bh / BAKEX N EFREE,



