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[megatron] feat: add Muon optimizer support (expose Megatron-Core TensorParallelMuon)
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import dataclasses



import math

# X 'muon' LA Muon B3k (F5| ABIE LX)
_MUON_ALGORITHMS = ("muon",)

def _add_muon_args(optim_args: dict, optim_config: dict) -> None:
"4 verl BCE FH Muon £3k# & B Megatron OptimizerConfig,

RARERN Megatron FIANFEASKEL, KEANEERBN,
M ERER Muon (BLEH Megatron 2B 1ET Muon FE, NS EERSE,
# IRER Y AT OptimizerConfig FiA E TR L
supported_fields = {f.name for f in dataclasses.fields(OptimizerConfig)}
forwarded = []
for field in _MUON_PASSTHROUGH_FIELDS:
if field not in supported_fields:
continue
value = optim_config.get(field, None)
if value is None:
continue
optim_args[field] = value
forwarded.append(field)

# BB A T Muon FEMEF, MIH ValueError mIERRERRMA Adam
muon_related = supported_fields & set( MUON_PASSTHROUGH_FIELDS)
if not muon_related:
raise ValueError(
f'optimizer={optim_args['optimizer']!r} requests Muon, but the installed "
"megatron.core.optimizer.OptimizerConfig exposes no Muon fields. Muon requires a "
"Megatron-Core build with emerging_optimizers support; refusing to fall back to Adam.

)

print_rank_0(f"Muon optimizer selected; forwarded fields: {forwarded}")

def adamw_rms_match_scale_factor(betal: float) -> float:
"84 AdamW 84 betal T+E Muon 4HKEF, EFEHEE RMS 5§ AdamW —3K,

upstream A4 H : % muon_scale_mode='spectral' B, FIMEKETF
sart((1 - B1) / (1 + B1)) AIRIEZIEIFR ( betal=0.9 4% 0.229) ,

return math.sqrt((1.0 - betal) / (1.0 + betal))

verl/utils/megatron_utils.py
Mt LayerWise-DDP RATBIER 3, 2 Muon B R EF T/EBIRTIR
# A ERE: BREEN Megatron-Core %3 LayerWise 2% LI EE

def _assert_muon_layer_wise_ddp_supported() -> None:



"""Fail closed when Megatron-Core cannot build LayerWise DDP layouts.
try:
from megatron.core.optimizer.layer_wise_optimizer import (
LayerWiseDistributedOptimizer,
tag_params_for_buffer_routing,
)
except ImportError as exc:
raise ValueError(

"Muon layer-wise distributed optimizer requires Megatron-Core "

"layer_wise_optimizer support. Upgrade megatron-core or disable "

"use_layer_wise_distributed_optimizer."

) from exc
try:
DistributedDataParallelConfig(use_layer_wise_param_layout=True)
except TypeError as exc:
raise ValueError(

"Muon layer-wise distributed optimizer requires DistributedDataParallelConfig."
"use_layer_wise_param_layout. Upgrade megatron-core or disable "
"use_layer_wise_distributed_optimizer."

) from exc

def wrap_model_chunks_with_layerwise_aware_ddp(
model_chunks,
tfconfig,

*
5

use_distributed_optimizer: bool = True,
use_layer_wise_distributed_optimizer: bool = False,
override_ddp_config: dict | None = None,

iR R DDP, £BA layer-wise NIRAIMRIESHH T E REA D,

&5 Megatron B8y wrap_model_chunks_with_ddp, #af& Muon 8
tag_params_for_buffer_routing #2 compute_full_param_layout 7
DDP MZEZRIPAT, BRITRKEFX,
from megatron.core.distributed import DistributedDataParallel as DDP
from megatron.core.optimizer.layer_wise_optimizer import (
LayerWiseDistributedOptimizer,
tag_params_for_buffer_routing,
)
from megatron.core.process_groups_config import ProcessGroupCollection
from megatron.core.utils import get_pg_size

ddp_config_dict = {
"use_distributed_optimizer": use_distributed_optimizer,
"grad_reduce_in_fp32": True,
"overlap_grad_reduce": False,

}

if override_ddp_config is not None:



ddp_config_dict.update(override_ddp_config)
ddp_config = DistributedDataParallelConfig(**ddp_config_dict)

per_chunk_layouts = [None] * len(model_chunks)
if use_layer_wise_distributed_optimizer:
tag_params_for_buffer_routing(model_chunks)
# LayerWise B2 ER{# A DistOpt XA R (LFEIFREZFX)
ddp_config.use_distributed_optimizer = True
if ddp_config_dict.get("use_layer_wise_param_layout") is None:
ddp_config.use_layer_wise_param_layout = True
layout_pgs = ProcessGroupCollection.use_mpu_process_groups()
assert layout_pgs.dp_cp is not None, "dp_cp process group required for LayerWise param
layout"
dp_size = get_pg_size(layout_pgs.dp_cp)
expt_dp_size = get_pg_size(getattr(layout_pgs, "expt_dp", None))
for i, chunk in enumerate(model_chunks):
all_params = [p for p in chunk.parameters() if p.requires_grad]
per_chunk_layouts[i] = LayerWiseDistributedOptimizer.compute_full_param_layout(
all_params,
ddp_config.bucket_size,
dp_size,
ddp_config,
expert_data_parallel_world_size=expt_dp_size,
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