PR #1806 BERL

THUDM/slime
feat: delta weight sync (disk + nccl transports)
&3FntiE]: 2026-05-26 11:52

JRSCEERE: http://prhub.com.cn/THUDM/slime/pull/1806

PATHRE

« —A)iE: I delta RERF, X¥#F disk 2 NCCL &4

« EMNE: ESRBIRARITE PR, R EERNFHRLE decoupling 7AMT, wire
protocol &KitFEFE DC F&&. EINKE bytewise_diff_mask #a _sparse_boundaries
B EREZH, (#OR concat + nonzero + searchsorted) , W& _flush_bucket #
nccl/disk o X BIXFRZ ],

THRES B

BAOSHHLEZ / #IEHE (cross-DC disaggregation) —— trainer #a rollout engine {F
TRFEFS, REXHASERTIEE MB/s, 2B BART/T, BEFHER delta (4 3% BE
, 355B A 5 GB) W4T, % arXiv:2509.19128 (GA#FMEZE) Fo Fireworks Al 84
cross-DC RL AT B X .

LI RE

1. EEHEMRAEM: UpdateWeightFromDistributed H3% update_weights BIFEEREARIZER
A _send_weights(pbar), #3% on_chunk $F., £XHFRE full EXWRAEZE, delta
FRBRBEZXFNTRIAFB Jdiff + RARIZE, T pop_metrics it actor KERH
P REFE AT

2. Delta R 52E,: #3% UpdateWeightFromDistributedDelta (
update_weight_from_distributed_delta.py) . H _send_weights #3 pinned-CPU &
, BEHORA _Dbytewise diff_mask 18| bool mask, %2 sparse_boundaries &3 IEEAL
B, ¥ -—-update-weight-encoding (indices/deltas/deltas_zstd) RS E ., & bucket
A _flush_bucket: nccl E#: broadcast positions+values, disk B A safetensors X
., EFERE finalize_sync %32 HTTP push (disk #£)

3. SGLang #EUkIR X FF: BEK sglang_engine.py F update_weights_from_distributed #n
update_weights_from_disk, #3¥ load_format='delta' o delta 5%k (F7|1L A JSON,
5 DeltaSpec) . sglang patch 523, _apply_delta_payload, i@t
_delta_apply_context ##F Tensor.copy_ 523, NaN L E =,

4, ZHECEERIL: arguments.py F3E 6 NS (—update-weight-mode,
--update-weight-transport, --update-weight-encoding, --update-weight-delta-dir,
--update-weight-delta-keep-files, --custom-delta-pre-push-path) , 3R delta ERAR
BE5 --colocate RIRHEH,



5. ™5 Xt : examples/delta_weight_sync/run-glm4.7-355B-A32B-delta.sh J&-x 355B
BAELE ; docs/en/advanced/delta-weight-sync.md #1480 R IR, S ¥ AoTRB 2N,

R

+ slime/backends/megatron_utils/update_weight/update_weight_from_distributed_delta.p
y (#3k RER; £5| source; A core-logic; &5 ParamDiff, EncodedChunk,
empty, _checksum) : #7# delta MER B LWL, BE diff iTH. wiD. Fio X,
% PR BYEXfHF,
slime/backends/megatron_utils/update_weight/update_weight_from_distributed.py (£
B AERD; %5 source; LR core-logic; &5 pop_metrics, _send_weights,
_on_chunk, _iter_non_expert_chunks) : EMEZE, EEBERE =
_send_weights/_on_chunk, #3 pop_metrics; ®HATA FF B2,
slime/backends/sglang_utils/sglang_engine.py (&3 3|%¥:0; 5| source; £&
core-logic; 5 update_weights_from_disk, update_weights_from_distributed) :
SGlLang 31 ZM#E delta SEfE#An disk/NCCL AB, ZHFBSRIMGERK X3,

« slime/utils/arguments.py (13t 23KkEE; 25| source; FEA configuration) : #3E 6
AN CLI 2832 #] delta RN, 124, ®EBE, HFRNSHREEE,

. docker/patch/latest/sglang.patch (#3k SGLang M T; 288 infra; & core-logic; #&F
5 UpdateWeightFromDiskReglnput, UpdateWeightsFromDistributedReglnput,
update_weights_from_tensor) : sglang #h T ®-&#UK#% _apply_delta_payload 523,
DeltaSpec/DeltaParam E X, Z5¥ delta BEEEHY 7 —¥,

« docs/en/advanced/delta-weight-sync.md (#3R (#%; 285 docs; A documentation)
DR, WENAFIEM delta RFRIE. S8EXfLBETEE,

XS UpdateWeightFromDistributed._send_weights,
UpdateWeightFromDistributed.pop_metrics, UpdateWeightFromDistributedDelta._bytewis
e_diff_mask, UpdateWeightFromDistributedDelta._sparse_boundaries,
UpdateWeightFromDistributedDelta.encode_indices,
UpdateWeightFromDistributedDelta.encode_deltas,

UpdateWeightFromDistributedDelta. flush_bucket,
SGLangEngine.update_weights_from_distributed,
SGLangEngine.update_weights_from_disk

KR BR

slime/backends/megatron_utils/update_weight/update_weight_from_distribu

ted_delta.py
3 delta RERDZRGEZI, &4 diff iHE, HE. £8L X, 2 PR BE X,
# bytewise_diff_mask : byte-level diff & —— view-as-integer & dtype 4t

# current, snapshot : Fl— shape HWZEZESHIKE, snapshot £ E—>K broadcast # CPU pinned
ElES

def _bytewise_diff_mask(current: torch.Tensor, snapshot: torch.Tensor) -> torch.Tensor:

& L& bool mask: True £5& current § snapshot ZEIZ{LE B bytes RE.



#EiY view-as-integer 52, T dtype #b, XZIF bf16/fp16/...

es = current.element_size()
# R\ILEFT I ANEEN AL dtype
int_dtype = {1: torch.uint8, 2: torch.int16, 4: torch.int32, 8: torch.inté4}.get(es)
if int_dtype is None:
raise ValueError(f'unsupported element size {es}")
return current.view(int_dtype) != snapshot.view(int_dtype)

# sparse_boundaries : —)R concat + nonzero + searchsorted JRERENSKRESFER TN R
def _sparse_boundaries(
diffs: list[ParamDiff],
) -> tuplef[torch.Tensor, list[int], torch.Tensor, list[int]]:
Y§FrA ParamDiff B9 values 2 masks $E, RJ/E—>K nonzero {3 &FIEE RS,
B/ searchsorted ¥4 3| & 53K,
¥ O(num_params) >R host sync &A O(1),
device = diffs[0].values.device
sizes = [d.values.numel() for d in diffs]
cum = list(itertools.accumulate(sizes))
cum_t = torch.tensor(cum, dtype=torch.int64, device=device)

big_values = torch.cat([d.values.contiguous().view(-1) for d in diffs], dim=0)
big_mask = torch.cat([d.mask.contiguous().view(-1) for d in diffs], dim=0)
big_idx = big_mask.nonzero(as_tuple=False).view(-1)

big_val = big_values|big_idx]

# SANSEAEW] chunks ANERMLE (TER)

bounds = torch.searchsorted(big_idx, cum_t).tolist()

return big_val, bounds, big_idx, cum

# encode_indices : £/ int32 XU B RmID (REHE, RRE&EK, TEEKRD)
def encode_indices(param_name: str, local_positions: torch.Tensor, local_values: torch.Tensor) -
> EncodedChunk:
KBNS HANRTEZME RGN int32 LI LET| X,
local_positions : 1-D int64, #xHiZ5HK flatten 8w,
local_values : 1-D, XA E B1E,
pos_np = local_positions.cpu().numpy().astype(np.int32)
val_tensor = local_values.contiguous()
nnz = pos_np.shape[0]
# H9E— DeltaParam ##ik
param = DeltaParam(
name=param_name,
length=len(pos_np),
offset_bytes=0, # 5ZFx offset EHFHEHE
pos_bytes_len=pos_np.nbytes,



encoding="indices",

)

return EncodedChunk(
pos_bytes=pos_np.tobytes(),
val_tensor=val_tensor,
params=[param],
nnz=nnz,

)

slime/backends/megatron_utils/update_weight/update_weight_from_distribu
ted.py

EMELE, EBHERAE send_weights/_on_chunk, ##pop_metrics; BMFTA F % BRZ,

class UpdateWeightFromDistributed:
B am G ERENESL,
update_weights #8H _send_weights(self, pbar), FEENEEZ send_weights 1 _on_chunk
LI [ SRR

def __init__(self, args, model, weights_getter, *, model_name, quantization_config):
self.args = args
self.model = model
self.model_name = model_name
self.quantization_config = quantization_config
self.weight_version = 0
self._model_update_groups = None
self.update_weight_metrics: dict[str, float] = {} # HAER D TSR

def pop_metrics(self) -> dict[str, float]:

REIHEFES “update_weight_metrics™, actor & step 53R B drain FiEFEH &
out, self.update_weight_metrics = self.update_weight_metrics, {}
return out

@torch.no_grad()

def update_weights(self) -> None:
self.weight_version += 1
# ... (pause, flush, int4 pre-process) ...
dist.barrier(group=get_gloo_group())

pbar = tgdm(...) if self._is_pp_src_rank else None
self._send_weights(pbar) # ¥ =K S L%

# ... (int4 post-process, continue) ...

def _send_weights(self, pbar):



ZRIASZEL: IWAFTAJE expert fu expert 3%, A ~_on_chunk™ &E&EH# bucket,
delta FEREBZ A%, B EEENR, %A diff+HmiD+flush,

# full EXNRAZEB ALY X

T KR4

FHIAT LR EANS, BRI E zhuzilin EEMESIH, PR body RTIBEEE
BRI RS

- ERBMETL LR

R 5 B

- RS

« BOKZRTE: &M UpdateWeightFromDistributed 2358y update_weights 73%, 8
mIEA full sync RAE, FEHRIERM,

« FRMERA AN : disk EHIRBEZEXH A4 (—update-weight-delta-dir) , &FX#%
AGERE. BEANFPRHE I EHFLILBRTRED, oS EREGEAR — KA A LK.

« THELRIE: receiver £/ NaN #15E ERIELH, EFZRIE NaN &
bfloat16/fp16 % dtype FHIMTA, FHiEEIMERE,

« FEM: —colocate AR XIF delta, BEESHBREEMIRIEL,

- MERE: RADEIFFE T /CPU AT, deltas_zstd E4EHE CPU MIG| NFUUMTE, TTHRERS
me [ 25 23R,

- AP EEZ(#H --update-weight-mode=delta FEE1EMMSE; disk EMEZE LS54
fo HTTP #RXEE. XE DCNEAAFPHMEZF —HHEBERNLEREZRR delta (
~3%) o

« A% 3 UpdateWeightFromDistributedDelta 2, &% ray %7 safetensors; &
B THINEAHFFH (31 no sync barrier %) .

- AR : ELIPFHNREIFERIR (full/delta) & sglang patch; pop_metrics 24t T =T XM
MEEE, BT REKMM,

« RFetrie: BOBATE | BHRFEF KRB, FrEmihiR , soosmismniiESs (b PR
F) , SEREAER

KRR EE

« PR #1991 [ci] Add e2e test for delta weight update: A delta E#FRhnig3sm CI M,
IS PR BT EEBERR,

« PR #1993 Patch sglang 0.5.12.post1 for delta sync: E# sglang #h T A& #F delta R
%, 5t PR 89 patch HES,

« PR #1975 [release] bump to v0.3.0: v0.3.0 X/ &E 1 PR RE44HE % PR, 1EANRAE

R B AR,



