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verl/checkpoint_engine/delta_sync/sparse_gather.py

B EZS: $#f# shard_delta_indices #4743 byte-diff, gather_v_batched_to_rank0
S ERRUCE, KIBRD SARBE R,

# XA B ITFE R R diff, RESBMEMKTNE
def shard_delta_indices(
local_new: torch.Tensor,
local_snap: torch.Tensor,
offset: int,
) -> tuplef[torch.Tensor, torch.Tensor]:
# REBTEARD, EFTR B R
es = local_new.element_size()
int_dtype = _DTYPE_INT.get(es)
if int_dtype is None:
raise ValueError(f'unsupported element size {es}")
# BAERBMETENTREE
mask = local_new.view(int_dtype) != local_snap.view(int_dtype)
local_idx = mask.nonzero(as_tuple=False).view(-1)
values = local_newl[local_idx]
# FAMRIRBER SRS HFHNNE
global_idx = local_idx.to(torch.int64) + offset
return global_idx, values

# MERTIRE: & K ADNSEKE delta $HEFEIN—IK all_gather foFi R gather 528X
def gather_v_batched_to_rankO(

idx_concat: torch.Tensor,

val_concat: torch.Tensor,

counts: torch.Tensor,

group=None,

grouped: bool = False,
) -> list | None:

""Variable-length sparse gather, batched: one collective round for K parameters.""
rank = dist.get_rank(group)

world = dist.get_world_size(group)



dst = dist.get_global_rank(group, 0) if group is not None else 0
dev = idx_concat.device
k = int(counts.numel())

# X rank BISEKELERE: #OX all_gather
counts_all = [torch.zeros_like(counts) for _ in range(world)]
dist.all_gather(counts_all, counts.to(dev), group=group)
# 2R D2H &5, R host R
counts_cpu = torch.stack(counts_all).cpu().tolist()
totals = [sum(c) for ¢ in counts_cpu]
max_n = max(totals) if totals else 0
if max_n ==

if rank = 0:

return None

B 25 45 4
return [(empty_i, empty_v) for _ in range(k)]

# ERINGE—KEFEN gather k& 3R] rank 0

idx_pad = torch.zeros(max_n, dtype=idx_concat.dtype, device=dev)
val_pad = torch.zeros(max_n, dtype=val_concat.dtype, device=dev)
n = int(idx_concat.numel())

idx_pad[:n] = idx_concat

val_pad[:n] = val_concat

idx_list = [torch.zeros(max_n, dtype=idx_pad.dtype, device=dev) for _ in range(world)] if rank
== 0 else None
val_list = [torch.zeros(max_n, dtype=val_concat.dtype, device=dev) for _ in range(world)] if
rank == 0 else None
dist.gather(idx_pad, idx_list, dst=dst, group=group)
dist.gather(val_pad, val_list, dst=dst, group=group)
if rank !=0:
return None

# rank 0 ##E counts #%%& rank ZE2KHNIHo
out =[]
for i in range(k):

# UREFTA rank X5 idx/val

return out

verl/workers/engine/spec.py

ShardSpec BAEX: FHINMARSHORELE, # delta 5|EFfKXK nccl-m2n 5| ZEHH
derive_placement JR4E B mFEFn gather groups
@dataclass

class ShardSpec:
EARA AR BRSME mesh LRIDFHR, "



# TESHBHIR

full_shape: tuple

# DeviceMesh, None &TF&x2H

mesh: Optional[object] = None

# B mesh £EXNME Placement (31 Shard(0))

placements: Optional[tuple] = None

# W : Megatron SEEM gather 5B shards 3R HF AR E94E B Rk

to_hf: Optional[Callable[[list[torch.Tensor]], list[tuple[str, torch.Tensor]]]] = None

@classmethod
def from_param(cls, param: torch.Tensor) -> ShardSpec:
if isinstance(param, DTensor):
# M DTensor B S DeviceMesh fa Placements
return cls(full_shape=tuple(param.shape), mesh=param.device_mesh, placements=
tuple(param.placements))
# 3E DTensor (%1 replicated 5%k) A ZBESEK
return cls(full_shape=tuple(param.shape))

def derive_placement(spec: ShardSpec):
""MRIE ShardSpec #BIA rank BITERVE %
R[E (flat_offset, contributes, gather_group).
if spec.mesh is None:
# AXDHK: RA rank 0 TTER, XN EMNSHK

return 0, (dist.get_rank() == 0 if dist.is_initialized() else True), None

placements = spec.placements
shard_dims = [d for d, p in enumerate(placements) if p.is_shard()]
for d in shard_dims:
# AXXH$F Shard(0), HM%EE (0 Shard(1)) ERELIH
if placements[d].dim != 0:
raise NotImplementedError(
f"'sharded delta only supports Shard(0) (FSDP2 default); got placements=
{placements}"
)
# ... iTH flat_offset o gather_group
# A A torch.distributed B compute_local_shape_and_global_offset
_, global_offset = compute_local_shape_and_global_offset(spec.full_shape, spec.mesh,
list(placements))
inner = _prod(spec.full_shape[1:])
offset = int(global_offset[0]) * inner
group = spec.mesh.get_group(mesh_dim=shard_dims[0])
return offset, contributes, group

verl/checkpoint_engine/delta_sync/encode.py

KRR . E X DeltaParam. DeltaFlush fo checksum, EX&EfZERNERYE,

@dataclass
class DeltaParam:



" ANZIIE— bucket FEY delta R, "
name: str

dtype: str # £3& dtype BIFFE LR

shape: list[int] # ¥ REHIK

pos_start: int # ¥& positions FHIRFERIERP
pos_end: int # 4R IRFS

pos_width: int # AL EmEBSE (2 &% 4 FF)
val_start: int # 7 values K E FH T RAIE RS
val_end: int # TR R KIS

def checksum(positions: torch.Tensor, values: torch.Tensor) -> int:
"RRTEMRE: KERFERE T EH T, "
# f£H torch.hash_tensor It &%, XOREAE/GRME int
p = int(torch.hash_tensor(positions).item()) if positions.numel() else 0
v = int(torch.hash_tensor(values).item()) if values.numel() else 0
return p A (v << 1)

@dataclass

class DeltaFlush:
" ANFREE delta flush: BESMNEF TR, ERKERSHFE, "
encoding: DeltaEncodingName # w3 A R, HREI{XE%3IF "indices"
params: list[DeltaParam]
positions_cpu: torch.Tensor # uint8 L EFHk
values_gpu: torch.Tensor # KEHEKE
checksum: int # &% AT & BRI An

@property
def nnz(self) -> int:
return self.values_gpu.numel()

@property
def wire_bytes(self) -> int:
return self.positions_cpu.numel() + self.values_gpu.numel() * self.values_gpu.element_

size()
TR RHL
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