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# SPDX-License-Identifier: Apache-2.0

# SPDX-FileCopyrightText: Copyright contributors to the vLLM project
""Built-in "VLLMWeightSyncClient™ implementations.

These adapt the inference engine's weight-sync control plane to concrete
transports. A “TrainerWeightTransferEngine™ takes one of these (or any object



with the same four methods — the protocol is structural) and drives the full
handshake through it.

Imports of “ray” / “requests” are deferred to call time so this module is
importable without those packages installed.

from typing import TYPE_CHECKING, Any

from vlim.distributed.weight_transfer.base import (
WeightTransferInitRequest,
WeightTransferUpdateRequest,

if TYPE_CHECKING:
from ray.actor import ActorHandle

def _json_safe_update_info(update_info: dict[str, Any]) -> dict[str, Any]:
"""Make an update_info dict JSON-serializable for HTTP transport.

CUDA IPC handles (Cipc_handles™) are tuples of non-JSON-native objects, so
over HTTP they are pickled+baseb4-encoded into “ipc_handles_pickled™ (which
the worker auto-deserializes when "VLLM_ALLOW_INSECURE_SERIALIZATION=1").
Other backends (NCCL) carry only JSON-native metadata and pass through
unchanged. Mirrors the old IPC " _do_send™ HTTP branch.
ipc_handles = update_info.get("ipc_handles")
if ipc_handles is None:
return update_info

import pickle

import pybaseb4 as baseb4

out = {k: v for k, v in update_info.items() if k != "ipc_handles"}

out["ipc_handles_pickled"] = baseb4.bb4encode(pickle.dumps(ipc_handles)).decode(
"utf-8"

)

return out

class HTTPVLLMWeightSyncClient:
""Talks to a vLLM server over the RLHF HTTP routes.

Mirrors “vlim/entrypoints/serve/dev/rlhf/api_router.py:
“/init_weight_transfer_engine”, “/start_weight_update”, “/update_weights”,
*/finish_weight_update".



def __init_ (self, base_url: str, timeout: float = 300) -> None:
self.base_url = base_url.rstrip("/")
self.timeout = timeout

def post(self, path: str, json: dict[str, Any] | None = None) -> None:
import requests

response = requests.post(
f'{self.base_url}/{path}", json=json, timeout=self.timeout

)

response.raise_for_status()

def init_weight_transfer_engine(self, init_info: dict[str, Any]) -> None:
self._post("init_weight_transfer_engine", {"init_info": init_info})

def start_weight_update(self) -> None:
self._post("start_weight_update")

def update_weights(self, update_info: dict[str, Any]) -> None:
self._post(
"update_weights", {"update_info": _json_safe_update_info(update_info)}

def finish_weight_update(self) -> None:
self._post("finish_weight_update")

vlim/distributed/weight_transfer/base.py
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from abc import ABC, abstractmethod
from collections.abc import Iterator
from dataclasses import dataclass
from typing import Any

import torch
# - A KBRS —

def materialize_full_tensor(tensor: torch.Tensor) -> torch.Tensor:
"""Return a full, locally-materialized tensor ready to send.

FSDP shards (DTensors) expose “full_tensor()”, a collective all-gather;
regular tensors do not and are returned unchanged. Trainer engines call
this at send time so the (potentially expensive) gather happens exactly
once — reading ".shape’/ .dtype” for metadata does not trigger it.
full_tensor = getattr(tensor, "full_tensor", None)

return full_tensor() if callable(full_tensor) else tensor



@dataclass(frozen=True)
class ParamMeta:
"""Name / wire dtype / full (HF) shape for one output parameter.""
name: str
dtype: torch.dtype

shape: tuplelint, ...]

class WeightSource(ABC):
"""A re-iterable source of the trainer's weights, handed to a trainer engine.

Two channels:
* “metadata()” — “(name, wire dtype, full shape)™ for every parameter,
*without* transferring. Cheap when shapes are known locally (FSDP
“DTensor” global shape); may be expensive on first call for backends that
must materialize to learn shapes (e.g. a Megatron-Bridge export), in which
case it should cache.

* iteration — yields fully-materialized ~(name, tensor)™ pairs, one at a

time. Materializing is typically a collective (FSDP “full_tensor()", a
Megatron export), so every trainer rank must iterate the same source in the
same order in lockstep, or ranks deadlock. Under pipeline parallelism a
rank may not own a parameter at all — iterating still drives the collective

and the yielded tensor is only meaningful on the sender.

“iter(source)™ must yield a *fresh* pass each round. Backends with custom
producer logic (Megatron export, RDT plans, MoE re-fusing) subclass this.

@abstractmethod
def metadata(self) -> list[ParamMetal:
raise NotImplementedError

@abstractmethod
def _iter_ (self) -> Iterator[tuple[str, torch.Tensor]]:
raise NotImplementedError

class ModuleSource(WeightSource):

WeightSource™ over “module.named_parameters()” — the common case.

Handles both plain dense modules and FSDP-sharded ones with no special
casing: iteration all-gathers each “DTensor™ via “full_tensor()” (a
collective) and passes regular tensors through. “metadata()” reads the
*global* ~.shape™ / ~.dtype~, so it never triggers a gather.

def __init_ (self, module: torch.nn.Module) -> None:
self._module = module



def metadata(self) -> list[ParamMeta]:
return [
ParamMeta(name, p.dtype, tuple(p.shape))
for name, p in self._module.named_parameters()

]

def __iter_ (self) -> Iterator[tuple[str, torch.Tensor]]:
for name, param in self._module.named_parameters():
yield name, materialize_full_tensor(param)
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