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[ckpt, fsdp] feat: sharded delta block placements + backend-owned HF export (engine core +
FSDP)
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JRSCEEHE: http://prhub.com.cn/verl-project/verl/pull/7144
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« —A)E: VRS FR delta E¥: BIKE + E3w HF B

« EDE: EEER, LEEXNOHARNINERER S AR SBRG TR, RKERITRE
EHT, RALBEMABTEIY BN, B spec.py $8 BlockPlacement #a
translate_flat_indices, BAX utils.py F8) hf_delta_export 1 prime_delta_snapshots,

THEES BAL

A PR 2 #7085 I E iy, R #7060 BRABMNE —IN, ©AZH #6974 89 Shard(0)
SF delta ¥R TRKE ZIFUAEEBRNS A (WERHTH Shard(k)) , HEFHREY
BB S, NS4 veomni EAGEFE R,

SCEL AR

1. BB AEM: & verl/workers/engine/spec.py ®, ShardSpec #3# BlockPlacement
BARE, #RAM shard ELKEFHAELERIR, F3E translate_flat_indices &#k, ZF
M shard B RFRI BRI ESKERTFERI CRESHEIOM + BERE + EAH)
derive_placement R¥k¥ B A X Shard(k) #8% Shard 4, REAER BlockPlacement
REHIRPB. FXIFHNHTE (_StridedShard &) HWBAHIEL,

2. S H TR % verl/workers/engine/utils.py F#3¥¢ hf delta_export fo
prime_delta_snapshots E#k, BIEEURRLE shard £ EE, JF L] tensor 5 pinned
CPU tREELL®BE|ZE L, FHBA entry_fn (FSDP &R, veomni B EP Bi#RE) ¥
shard 453 delta B # N A HF 22 8r5% B (slots, dtype, counts, idx, val, gather_group).
JEEE seed ¥ EMEIE rank HAT shard BEIEF| CPU MEATRA diff &,

3. B EAZNEM: verl/checkpoint_engine/delta_checkpoint_engine.py BB X%, 3l A
_FlushPiece #1 _ValuesPiece HIRLEH, 2 RIFRREKII flush 2 values-only flush By
S A B, FlushBucket SLM—FRIBERKE: FEREIRE cap FHEHEN flush,
engine IIEE B /ain/™ HH9 HF 245K B, 2  GatherQueue (GAH
gather_slot_entries_to_rank0) Wk#E3%| rank 0, B2 bucket sliced A5 THA
flush ¥, seed B&2{E values-only wire (get per tensor param() BESH) , &
SEAFER KRS + 18 wire,

4. FEMKEEM . verl/checkpoint_engine/delta_sync/sparse_gather.py &
gather_v_batched_to_rank0 E# 4 A gather_slot_entries_to_rank0, #HA grouped &



N, H#HE max_round_bytes S X FFE T H IR0 | LR 2 5 538 K#Y padded blob,
#IRT gather dense to rank0 £ |H &K,

5. SGLang delta g verl/workers/rollout/sglang_rollout/delta_loader.py # 4
_masked_copy £/ torch.where & Z B8] bool(mask.all())+ F/RRE|, #RTESHK
device—host F3, 1##AT MoE £ REMKE flush BIMERE,

6. FSDP Ja3m523),: verl/workers/engine/fsdp/transformer_impl.py 523 _hf_delta_entry

(B 1puestBERE) fo get per tensor _param_delta_shard A%, S#HHSHBANE,
verl/workers/engine/veomni/transformer_impl.py & delta_sharded #Aric A
NotImplementedError, EF|f5%4L PR #7085,

7. MERECE: I tests/checkpoint_engine/test block_placement.py 2@ MiR
translate_flat_indices IEAfME (BRE&EIR. 2448, HERTF4&. NaN EF)
test_sharded_delta.py B ¥ & Z prime—delta roundtrip. seed-required fail-loud %,
AR gather MRAE R RE,

R
7|_

« verl/checkpoint_engine/delta_checkpoint_engine.py (#3k delta 31%; 285 source; 2%
A core-logic; &5 _FlushPiece, ValuesPiece, _FlushBucket, init) : # W5 | ¥ EE, 5|
A FlushPiece/FlushBucket #{#E4EH, BRELEmMIE, ZIFHM flush EH

« verl/workers/engine/spec.py (3R 5| ML; K5 source; A dependency-wiring;
5 _prod, derive_placement, _row_major_strides, BlockPlacement) : ShardSpec &
fin BlockPlacement., place. gather_group 5B, #3E translate_flat_indices #n
derive_placement ¥ &, EXG|E5ERNEHREY

- verl/checkpoint_engine/delta_sync/sparse_gather.py (#3k #HERUkE: 25| source; 3£
A core-logic; &5 gather_v_batched_to_rank0, gather_slot_entries_to_rankO,
gather_dense_to_rank0, gather_v_grouped_to_rankQ) : E#J gather %k, E&4LA
gather_slot_entries_to_rank0, 3&i0 max_round_bytes F# R &, FIKRIBMRY

- verl/workers/engine/utils.py (183 B3 TR : 33| source; ER core-logic; &5
_prodshape, _hf_entry_identity, hf_delta_export, prime_delta_snapshots) : ¥3g
hf_delta_export #o prime_delta_snapshots &%k, LIEHRM HF FHITE, FX delta
KB ERRKE

- verl/workers/engine/base.py (#&3k 5| % E3: 27| source; R dependency-wiring;

45 prime_delta_snapshots, get_per_tensor_param_delta_shard) : fE3| % E 3 g
prime_delta_snapshots fa get_per_tensor_param_delta_shard 0 A%

« verl/workers/engine/fsdp/transformer_impl.py (#3k FSDP Jg3%; 25| source; £E&R
dependency-wiring; 5 _hf delta_entry, get_per_tensor_param_delta_shard) :
FSDP Ja3SL 8l _hf_delta_entry il SH A%, 5 delta 5| ERAXE

« verl/workers/rollout/sglang_rollout/delta_loader.py (#1& SGLang hn#k; 255 source;
KA core-logic; &5 apply_delta, apply_dense, _masked_copy, masked_copy) : it
masked_copy_ £ torch.where #%3Z 54 host sync, =_FAMHE flush PEEE

- verl/workers/engine/veomni/transformer_impl.py (#£3& VeOmni /a3%; 3£ 5| source; 3£
A core-logic; 5 get_per_tensor_param_shard) : #xi2 delta_sharded A
NotImplementedError, #EE veomni B~ E4F #7085



. tests/checkpoint_engine/test_block_placement.py (FE3R BREKEMR; FKF| test; LR
test-coverage; 5 _blocks_for_grid, test_translate_int_fast_path,
test_translate_matches_full_coordinates, test_translate_sparse_subset) : $i&4 M|
CPU JMiXE % BlockPlacement o translate_flat_indices B4& M7=

. tests/checkpoint_engine/test_sharded_delta.py ({3t delta SHMIR; L5 test; LR
test-coverage; % test_spec_to_hf _pure_permutation,
test_spec_to_hf_chunk_preserves_nan_sentinels, to_hf_chunk, to_hf) : EFNREZ
#HY hf_delta_export/prime_delta_snapshots 34, seed-required &iE%

. tests/special_distributed/test_sharded_delta_gather.py (iR o9 JUKEN R ; 5]
test; A test-coverage) : PELM N gather MIREEFTH R EHKE L

XS5 BlockPlacement, translate_flat_indices, derive_placement, hf_delta_export,
prime_delta_snapshots, hf_entry_identity, _hf _delta_entry,
get_per_tensor_param_delta_shard, gather_slot_entries_to_rank0, masked_copy,
_FlushBucket, _GatherQueue

KR Fr B]

verl/workers/engine/utils.py

¥ hf_delta_export 0 prime_delta_snapshots &%k, SLIERM HF SHTE, EX
delta %& B & KAk

# verl/workers/engine/utils.py - 3R ERM HF delta SHTE

def _hf_entry_identity(name, spec, place, lidx, Ival):
" HOBRET: SEEMEE HF LR, & shard A3 delta
B 2R R LARE int32 K5 fofE, "

from .spec import translate_flat_indices

gidx = (translate_flat_indices(lidx, place) if lidx.numel() else lidx).to(torch.int32)

counts = torch.zeros(1, dtype=torch.int64)

counts[0] = int(gidx.numel())

return [(name, tuple(spec.full_shape))], str(lval.dtype).replace('torch.', '), counts, gidx, Ival

def hf_delta_export(gen, snaps: dict, entry_fn):
A S Y ¥R (name, local_shard, spec) £ EBRER
HF 24 delta K BAERE, BMN5#S5 pinned CPU AR diff,
RIFTRE, REEH entry_fn BiRELEE, "
from verl.checkpoint_engine.delta_sync.sparse_gather import shard_delta_indices
from .spec import derive_placement

for name, local, spec in gen:
local = local.detach().contiguous().view(-1)
snap = snaps.get(name)
assert snap is not None and snap.numel() == local.numel(), (



f'{name}: no seed snapshot for this shard; run the seed export first'
)
place, contributes, pg = derive_placement(spec)
if contributes:
base = snap.to(local.device, non_blocking=True)
lidx, Ival = shard_delta_indices(local, base, 0)
else:
# EHSHBEM rank TR, KEFT delta LFHF
lidx = torch.empty(0, dtype=torch.inté4, device=local.device)
Ival = torch.empty(0, dtype=local.dtype, device=local.device)
snap.copy_(local, non_blocking=True)
yield (*entry_fn(name, spec, place, lidx, Ival), pg)

def prime_delta_snapshots(gen, snaps: dict) -> None:
"'seed EFEILEEE rank HET shard pin 3| CPU,
YEA 4L diff poEL&,

from verl.utils.device import is_cuda_available

for name, local, _spec in gen:
local = local.detach().contiguous().view(-1)
snap = snaps.get(name)
if snap is None or snap.numel() != local.numel():
snap = torch.empty_like(local, device='cpu', pin_memory=is_cuda_available)
shaps[name] = snap
snap.copy_(local, non_blocking=True)

verl/workers/rollout/sglang_rollout/delta_loader.py

At masked_copy_ £ torch.where ¥ #3& 54 host sync, IAMKE flush MR

# verl/workers/rollout/sglang_rollout/delta_loader.py - tR4LE) masked copy

@contextmanager

def _masked_copy() -> Iterator[None]:
"EET R Tensor.copy A TR B AR A,
SNTFEANFESE, £/ torch.where ¥ NaN (L E &N B &,
B % RAB bool(mask.all()) + A/REFIFEKK host sync, '

orig_copy = torch.Tensor.copy_

def masked_copy_(self: torch.Tensor, src: torch.Tensor, *args, **kwargs) -> torch.Tensor:
# R src FABMIREE, A torch.where SIS I
if isinstance(src, torch.Tensor) and src.is_floating_point() and self.shape == src.shape:
cast = src.to(self.dtype)
# torch.where fR¥FFTHE HEIEE CUDA stream Lk, TR¥ &
return orig_copy(self, torch.where(torch.isnan(cast), self, cast))
return orig_copy(self, src, *args, **kwargs)

torch.Tensor.copy_ = masked_copy_
try:



yield
finally:
torch.Tensor.copy_ = orig_copy

N

% PR & #7085 review EXRIFHMLER, HB #6974 review ER X Shard(1) BRikE., &
A wuxibin89 FHtAN, TSEZKRiTe,

- L EMETIL &R

R 5 B

o
« REMNFE: #F delta 5| ERAKE, |IBAR delta_sharded TTBETZEEARK, 1B seed
BRERL2ESYH, H2ERHERATRE,
- HEEXFE: veomni delta_sharded #4512 A NotImplementedError, f#H
veomni+delta_sharded B9 P 2155|5571 EE, FE1F #7085,

- HRENS: FTRREAEMRRIZ R TIEREM, B3I AH _GatherQueue FnF50R3% 1 7] RE 3
MEERE A, ENRERELERA,

- EVARFS: AARCBEEER, EEFMNENREZT 400 % GRPO bR, FTHEKImREEA
5K

- AP : {#H FSDP + delta_sharded B P REAEMREREA (1.3-2.3x) , BEXLE
Bk RED (seed B&2 B BHALIE resume) ,

- A HTHSHRAEERITURN, ETRERMHER (40 veomni)

« BBA: veomni XEREEE L PR #7085 52k, Y RIRFAEEE veomni AP TEEE T
SEE R delta_sharded,

« REEARIE: RAOREERE , BRZ veomni X3F , BALE , REHNE

PE S

« PR #7085 veomni delta sharded consumer (follow-up): A& PR &% — L0035,
veomni+EP X #FFIEHE #7085 H 52K

« PR #7060 delta weight sync roadmap: A& PR & #7060 BBEE K E—IN

« PR #6974 sharded delta weight sync initial PR: ZEi#) Shard(0) 4K delta, & PR ¥~
BT HRKESHF



