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PHATHRE

« —A]iE: A Muon AL BHE NVMe BAEDRASE R, MBI H OOM

« EEDE: BEESKEIE, BOIRITREAE=ZA: HE—, FEE DistOpt 404F / EEZEE, mE
F £ ChunkedOptimizerStateOffloader REBEAELE, AR/NKFHER Megatron BT R
B9 chuncked restore. assert_master_weights_resident fn prefetch #1F; #=, F|H
XA TEKEMARREET AE, MRZIEX LR OOM; E=, A tensor #riC +
msync 5§ Megatron checkpoint thiX 5%, BReEELEMAATTERNS E, XEER
IHERIEER / NEEAEBEEE 0 E KA EEME

THHES BAL

PR body BR#AIE R —stream-optimizer-state-to-disk Rt Adam £ ZIrEHE
DistributedOptimizer, i Muon 33 LayerWiseDistributedOptimizer ¥,
set_default_megatron_args & A3 Adam HALEEER use_distributed_optimizer, SESFF
ZARE BTN assert Xt Muon RAF TR, ERXBERNEXGTNHAFIEX: XHXEN
TSR cgroup " EUKEY file FifadE anon, WAEBEEEA TIEZEMmMAZE OOM R 4#HE,
52 pinned CPU B&427E 919GB [R#| Ti&{8 908GB T step 6 # SIGTERM, ##&/535N
rc=0 #I58, anon F&EE 86GB i file 32| 619GB,

LI AE

1. #aE 8 A R1Z2MmIEFEHE DistOpt store: & miles/backends/megatron_utils/model.py 84
setup_model_and_optimizer ¥, ¥ _is_muon_optimizer(config.optimizer) B Ff 2
--stream-optimizer-state-to-disk B, AH setup_muon_state_on_disk(args); EBTIER
AH) Adam store EERLMLA not _is_muon_optimizer(...), BWARLKRIZFENER, &
it L FIE DistOpt @A, main 235 Efe master AR EIE B AR Muon,
= £ A Float160ptimizerWithFloat16Params B8 8 _optimizer_state_offloader #&fir

(ChunkedOptimizerStateOffloader 32%) .

2. LI E3mAELEE : T miles_plugins/optimizers/nvme_stream.py ##3%
setup_muon_state_on_disk, BFEM ChunkedOptimizerStateOffloader, X BZH
_new_cpu_buffer K ECEE; #3 disk_backed_like B tempfile.mkstemp &1,
_reserve (posix_fallocate TNEMIER, KIKEER ftruncate) iRt
torch.UntypedStorage.from_file(path, shared=True) BREtFFEBRETE os.unlink, REA
_miles_disk_backed #riCH] tensor, copy_ iEXS5 pinned R&E—3K, M is_pinned() A



False {4 &R ER D NRIZ; B flush_mapping it ctypes A msync B8R
SRR TIESRIE, 1# checkpoint B ARAT IR,

3. IEASHMAE S XE . & miles/utils/arguments.py B miles_validate_args ¥, #MHALE
FIEIFA BB R assert: Muon E3R —-optimizer % dist_ B2k (FAA Megatron B
validate MAKIBIT, FREKREL use_layer wise_distributed_optimizer) .
--chunked-optimizer-state-offload B --optimizer-state-offload-fraction > 0; Adam &
BREXR, ENES --stream-optimizer-state-to-disk # help, 2 Bl#iR adam 5
dist_muon FRFIEX, 37 --offload-train-disk-dir By *M%E Muon £ X unlink /&
df | Wi du A= DAY BA

4. &5 checkpoint REHEEMIR: review XI adopt_cpu_optimizer_state £ E X E
optimizer.state HFTA 3E pinned CPU tensor, MLIEBETMARIRSE pinned, SFHEAN
checkpoint £2E3# NNEA offloaded RA; BEAZHXTIRC. LERBRFRE, HE
synchronize_for_checkpoint B4 msync, MEREEE®RIE
tests/fast/optimizers/test_nvme_stream.py (8 NAFI, BZ
shape/dtype/round-trip/unlink /& 5% 8 / #rxiEiRA /msync EE Bt /_reserve R+ / %
dtype, TE GPU) LUK tests/e2e/megatron/test_qwen3_4B_muon_offload_disk.py (
1% Adam B9 test_qwen3_4B_offload_disk_stream.py, F --optimizer dist_muon, ki
= 4 N rank B9 worker B EHRHE I Muon disk state step:, FFiIEEEE S AR ERIRE
pinned &) .

R

» miles_plugins/optimizers/nvme_stream.py (#&3k f4b.25; 2£5 source; EH
dependency-wiring; 5 _allocate_file, reserve, _disk_backed_like, _is_disk_backed)
RO F3E setup_muon_state_on_disk. _disk_backed_like. _is_disk_backed.
_flush_mapping. _reserve &5, & Muon B chunked offloader % Bt 28 #e &k S 14
mmap, &I checkpoint &5 msync 5 E,

. tests/e2e/megatron/test_gwen3_4B_muon_offload_disk.py (#3k E2E Mik; 27| test
; BA test-coverage; 5 prepare, _assert_disk_backed_steps,
_assert_offloaded_to_disk, execute) : ¥3¥¢ e2e MR, H12 Adam #i#E offload MR FF
P H --optimizer dist_muon, RZOHMERBIE 4 A rank B ESZICKHE step, Fyilb#iE
JainERBRRE pinned N

. tests/fast/optimizers/test_nvme_stream.py ({3 BTMR; HKF test; HR
test-coverage; 5 test_disk buffer_matches_shape_and_dtype_and_is_not_pinned,
test_disk_buffer_round_trip_is_bit_exact, test_disk_buffer_leaves_no_file_behind,
test_disk_buffer_is_recognized_as_already_managed) : RZFE#EMN (LF GPU) , ]
FPEREIKER: ELRBAFABREXHFEEEME, MiREEE —ERE,

« miles/utils/arguments.py (3R S354847; K5 source; A core-logic) : Z2HKES
HWBIXCE: --stream-optimizer-state-to-disk B gate ML B REIHFS (Adam FELHA RN
AL EE, Muon € dist_ BIZ + chunked offload FF% + FEZE fraction) »

« miles/backends/megatron_utils/model.py (13t E3giEL; 25| source; LR
data-contract) : #E&AD: Muon 49X EMAEMERAA setup_muon_state_on_disk
, ¥F1ik Adam B setup_optimizer_state_streaming Bki¥ Muon, BHFE offload BIZ)



=,
. tests/fast/optimizers/__init__.py (3R MR E; 2P| test; LR test-coverage) : A
tests/fast/optimizers BB ER B, FEFTH fast MR THEN R LA HIUKE,

XEFE: setup_muon_state_on_disk, _disk_backed_like, _is_disk_backed,
_flush_mapping, _reserve, _allocate_file, _assert_disk_backed_steps,
_assert_offloaded_to_disk

X R Fr B

miles_plugins/optimizers/nvme_stream.py

SIS #3E setup_muon_state_on_disk. _disk _backed_like. _is_disk_backed.
_flush_mapping. _reserve %5, 1 Muon B chunked offloader 2Bt ¥/ X4 mmap
, F43E checkpoint RE 5 msync 5E,

# miles_plugins/optimizers/nvme_stream.py % X5 34 BC 8 B9AZ O S H,

def _reserve(fd: int, nbytes: int) -> None:
" ETNEMIIEIR, LIRS EL B ENOSPC R,

R RA ftruncate A, BRETSKIHETTEMBRA,
AR E R AR E SIGBUS ZbT-, BI%A ("4 M B8,
try:
os.posix_fallocate(fd, 0, nbytes) # EIFE G{T IRk
except OSError as e:
# R & #F fallocate XA 43R E ftruncate, WETFHRBRR A
if e.errno not in (errno.EOPNOTSUPP, errno.ENOTSUP, errno.EINVAL):
raise
os.ftruncate(fd, nbytes)

def _allocate_file(path: str, nbytes: int) -> int:
# T X E L2 TEMIESR, # Adam B9 read/write B&42 (£
fd = os.open(path, 0s.O_RDWR | 0s.0_CREAT | 0s.0_CLOEXEC, 00600)
_reserve(fd, nbytes)
return fd

def _disk_backed_like(tensor: torch.Tensor, directory: str) -> torch.Tensor:
# W tensor NFFHEXMH, HFm4t AR shape/dtype B CPU buffer
nbytes = max(tensor.numel() * tensor.element_size(), 1)
fd, path = tempfile.mkstemp(dir=directory, suffix=".bin")
try:
_reserve(fd, nbytes) # &MWL Ee, #R/545 METE SIGBUS
finally:
os.close(fd)
storage = torch.UntypedStorage.from_file(path, shared=True, nbytes=nbytes)



os.unlink(path) # BRET B2, ZZIMRBFI, FHER B FRE XM

buffer = torch.empty(0, dtype=tensor.dtype).set_(storage, 0, tensor.shape)
buffer._miles_disk_backed = True # #xit: checkpoint adoption N JRF(RE mIEE LB
return buffer

def _is_disk_backed(tensor: torch.Tensor) -> bool:
# EP 5 checkpoint ZiEIRBEEEF X

return getattr(tensor, "_miles_disk_backed", False)

# msync ®ES libc AKR: MS_SYNC = 4 3+ msync B9 MS_SYNC #r&
~MS_SYNC = 4
_libc = ctypes.CDLL(None, use_errno=True)

def _flush_mapping(tensor: torch.Tensor) -> int:
"'msync —PNXM4/EE buffer, REI'EE ZEHFTE,

checkpoint Xt B 28X A os.fsync, i os.fsync E4FRAZ writeback

FAFI—— AT BRET B step BEES, BRGFHRIAZIEBELMRET 1 GB

BETL, X B EF) msync EAAITEZ|AER, BXEF 2t EESRAA

SMBURE, FTXEEFRIRER,

storage = tensor.untyped_storage()

nbytes = storage.nbytes()

# msync £ (dm EIO) B _E#i OSError, iHREHEKRZREREKTAZEHIRE $IE

if _libc.msync(ctypes.c_void_p(storage.data_ptr()), ctypes.c_size_t(nbytes), MS_SYNC) != 0:
raise OSError(ctypes.get_errno(), "msync of optimizer state mapping failed")

return nbytes

tests/e2e/megatron/test_gwen3_ 4B muon_offload_disk.py

FIL e2e MR, HME Adam #EE offload MERFHFELA —optimizer dist_muon, BAOHMEERT
T 4 A rank ESLICREE step, FFILEEEIREFFRRE pinned K&

# tests/e2e/megatron/test_gwen3_4B_muon_offload_disk.py BI<EER=

def _assert_disk_backed_steps():
"GN rank ERAME IE A XA ERPUTIIAALE step.

TRMNAERFIERR T 14 WREBEEIREFFREAK, ASEHE

TE pinned ENAGF ESTHULSK, ATARIAZX H B,

logs = glob.glob("/tmp/ray/session_latest/logs/worker-*")

assert logs, "no Ray worker logs to check for the disk-backed state path"

backed = set()
for path in logs:
with open(path, errors="ignore") as f:



# 4 step —1THH ERHE 5 3% £ RAGIEHE
if any("Muon disk state step:"
backed.add(path)

in line for line in f):

assert (
len(backed) == NUM_GPUS

), f"expected {NUM_GPUS} ranks to log disk-backed optimizer steps, saw {len(backed)}:
{sorted(backed)}"

print(f"Muon optimizer state was file-backed on {len(backed)} ranks")

def _assert_offloaded_to_disk():
"FA rank ERREE CHERT arm T E1E actor B984E offload, """
logs = glob.glob("/tmp/ray/session_latest/logs/worker-*")
assert logs, "no Ray worker logs to check for the disk-offload path"

armed = set()
for path in logs:
with open(path, errors="ignore") as f:
for line in f:
if "Train disk-offload reclaim armed" in line:
armed.add(line.split("reclaim armed for ")[1].split()[0])

#HZEEAN rank EBZWEXT arm, BRELBW cell0_rank<N>

expected = {os.path.join(OFFLOAD_DIR, f"cell0_rank{rank}") for rank in range(NUM_GPUS)}
assert armed == expected, f"expected disk offload armed for {sorted(expected)}, saw
{sorted(armed)}"

Wi EH AL
IS ERE=L, ¥ yueming-yuan = H 5L approve:

« —optimizer-state-offload-chunk-size-mb BKIAMEHN 0, E Megatron ¥ 0 &RIE
streaming, BERNGELETE, AP TRELRL; 1E& B ‘Megatron has this warning
already”, EFFERIME, Zi0ANFBK,

« checkpoint B428 adopt_cpu_optimizer_state &£3EFTA JE pinned CPU tensor BAE 4
B, SRERXRGFELEHEN offloaded RA, _disk_bytes KA, BEFRNELHMELE
XA _miles_disk_backed #xiC, it ECERAERE,

« UntypedStorage.from_file(shared=True) R ftruncate ATMNEMIEIR, #MBEEF E R
HES M SIGBUS AT MIESEI T#/EE ENOSPC; EE A mmap RIA
posix_fallocate THE (BF reserve) . M4b claude[bot] F+EH os.unlink XA from_file
RRINEPAT, ENOSPC/ HRIBEERSMIE mkstemp IGE X, BTFFHREREZEA, KA
EE&HF,

- ——optimizer-state-offload-chunk-size-mb BRIA 0 FTAESEKA F = A streaming BB H
(question): #E& E £ “Megatron has this warning already”, ##FHZRAERE, £
Megatron BEA E4& K.



« checkpoint adoption &8 mmap REEARELE, FERERRELEHEN (correctness):
X FER _miles_disk_backed #5128, A EEB N BEEIE buffer JRFRE; S0 4x H200
=RIRBET offloaded B& 3.38 -> 6.77 GB 5R&ZF4E, AL BEEH#N,

« UntypedStorage.from_file RIE MR, FEFR LS SIGBUS ik ENOSPC
(correctness): #13%& _reserve £ mmap RIMA posix_fallocate MEMHEIR (R Z i [E
R ftruncate) , HEEFHEREQEI L ENOSPC #5E,

« mkstemp fEIZEAXERES Muon 9% BEMEH Adam XE (other): R 2 B2 MR
HEAENG, FIEERBZERERR, KEESH, BIXERBSAENH inline 1L
H, &AREAR PR $EEEE,

R 5 B

« Qe

1. Megatron NERIEOIRE: BANAEHEE Float160ptimizerWithFloat16Params._optim
izer_state_offloader ##{ifn ChunkedOptimizerStateOffloader B4 _new_cpu_buffer
HEE L, BT Megatron NERRY); FELEFAK Megatron (WnEif
flash-linear-attention. sglang B3ER FK) EFIRE offloader HERAELHZE 4,
nvme_stream.py SEFEAL IR B ERE.

2. checkpoint MREEBR : STMEE G RERIRAF 381s, Xtk pinned AEH 229s A&
66%, BREERESELZ mmap iZE; B msync REBREERKATRA, /0 BERRD,

3.Cl BE0: =ZR%EN e2e E 19 o5, #B3 run_suite.py 1800s B XHFRE|, Eitt
e2e MR checkpoint &%, checkpoint EIV3R gbFE A TEIE,

4, BBEBRMRBNAS: ERMERE KRR, offloader 2R E pinned ENANERE %L, REAE
HEEMRW S e RE; fast MR ETFIPX—EKZ,

5. #EIEXEWER: XM unlink BIES, HRAE df Wi du L7, SEHE#E
HRAREZER; posix_fallocate 38 ENOSPC #RAIZIA B, EREXHALZEFXIF
S ER ftruncate, FERBRATEY SIGBUS RRREZ X4 AL LIRARFE, - B XAF
: Muon AR (40 Qwen3.5-35B-A3B & A) B e[ B RASHE T AR
# NVMe, #HRFNALE OOM/SIGTERM, XZMAE] pinned CPU BRI 2B EMIZE,
XA EH anon AEEAEZE TR (520 908GB &{EFEE 86GB faE) , WHEEAN
HHAZTERIKE file TUXKE; RINMEEFA step BIBEERER checkpoint fRFFEETIG
MYy 66%, XEFA: FE—M e2e MRABER—F RS INE TR, FiER worker H
BWEhRE E AR (FHIEFRBRER) , FHFXHEAR gate K% FE (rollout 28T § 3K
gate 1EAE) T AMULA, TEARHM offload £&FME, - NRARE: K
Megatron &R offloader ¥4 , checkpoint fR7EFERT +66%, e2e MIRT checkpoint
BE K WARERERAE SIGBUS ERRRK |, $HiR B2 77 15 I SR

PNz s
« PR #2790 Bump flash-linear-attention to 0.5.2: A Megatron It BEREE 5%

BEE, 54K PR £F Megatron L2 / IIZREEEE, Megatron REIFA KT RER A PR
PR B offloader REREED,



« PR #2743 Skip non-numeric rewards in the episode average: [& A4 EKRZ ENTE
MR (% OPD MZMA) . & PR ARRNER —MNABRKIR (EHL OOM/SIGTERM)
. FEFRREREAAE PPO IZ4MTRE M.

« PR #2714 Bump sglang to v0.5.18: rollout 53% sglang #%%, 4~ PR 8y e2e MRAKER
sglang + megatron MEEBATEES, 12T E A% offload MR ABITERIR,



