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tests/utils/megatron/test_optimizer.py
9 /A~ CPU B TMIRINESEAN TR EALR, FARZHEIERE

import pytest

import torch

from omegaconf import OmegaConf

from unittest.mock import MagicMock

from verl.utils.megatron import optimizer as opt_mod

from verl.utils.megatron.optimizer import init_megatron_optim_config

def _base_optim_config(**overrides):
# AL ERESF# (OmegaConf)
cfg = {
"optimizer": "adam",
“Ir": 1e-3,
"min_Ir": 0.0,
"clip_grad": 1.0,
"weight_decay": 0.01,
}
cfg.update(overrides)
return OmegaConf.create(cfg)

def _precision_aware_optim_config(**overrides):



# BRARERORMABNEE

fields = {
"use_precision_aware_optimizer": True,
"main_grads_dtype": "bf16",
"exp_avg_dtype": "bf16",
"exp_avg_sq_dtype": "bf16",

}

fields.update(overrides)

return _base_optim_config(**fields)

@pytest.fixture
def captured_args(monkeypatch):
# B OptimizerConfig RIEXK S, WIRLZFREAR kwargs
captured: dict = {}
def fake(**kwargs):
captured.clear()
captured.update(kwargs)
return MagicMock(name="OptimizerConfig", **kwargs)
monkeypatch.setattr(opt_mod, "OptimizerConfig", _fake)
return captured

def test_bf16_branch_defaults_to_fp32_optimizer_state(captured_args):
# BRA bf16 AT AL B RSHREF fp32 RRERKKEA)
init_megatron_optim_config(_base_optim_config(), fp16=False, bf16=True)
assert captured_args["'bf16"] is True
assert captured_args["params_dtype"] is torch.bfloat16
# R R AR R AE R B
assert "use_precision_aware_optimizer" not in captured_args
assert "main_grads_dtype" not in captured_args
assert "exp_avg_dtype" not in captured_args
assert "exp_avg_sq_dtype" not in captured_args

def test_bf16_branch_opt_in_enables_precision_aware_with_bf16_state(captured_args):

# EXEAREERAEILEE, main_grads_dtype ERNE R bf16
init_megatron_optim_config(

_precision_aware_optim_config(), fp16=False, bf16=True
)
assert captured_args["use_precision_aware_optimizer"] is True
assert captured_args["'main_grads_dtype"] is torch.bfloat16
assert captured_args["exp_avg_dtype"] is torch.bfloat16
assert captured_args["exp_avg_sq_dtype"] is torch.bfloat16
# master_params_dtype &% fp32 (TE FusedAdam FR%l)
assert "main_params_dtype" not in captured_args

verl/utils/megatron/optimizer.py
SR init_megatron_optim_config B9EH), i bf16 S Aok E RA1o X

import torch
from megatron.core.optimizer import OptimizerConfig



from verl.utils.logger import print_rank_0
from verl.utils.torch_dtypes import PrecisionType

def init_megatron_optim_config(
optim_config: dict,
use_distributed_optimizer: bool = True,
fp16: bool = False,
bf16: bool = True, # BRIA True XTR: bf16 R, (EAFERIRI BERIAKFA
) -> OptimizerConfig:
# EuhEC B0
optim_args = {
"optimizer": optim_config.optimizer,
"Ir": optim_config.lr,
"min_Ir": optim_config.min_Ir,
“clip_grad": optim_config.clip_grad,
"weight_decay": optim_config.weight_decay,
"use_distributed_optimizer": use_distributed_optimizer,
}
if fp16:
#1pl6 ox: BRBERIMMARE, B Adam HERE fp32 (BUA)
optim_args.update({
"bf16": False,
"fp16": True,
"params_dtype": torch.float16,
“initial_loss_scale": 32768,
"min_loss_scale": 1,
"use_precision_aware_optimizer": True,
"store_param_remainders": False,
}
elif bf16:
#bf16 % : HAESHA bf16, EMRAEREERIA p32 (AEHREF)
optim_args.update({
"bf16": True,
"params_dtype": torch.bfloat16,
}
# K E R EE RT3 (RAEBCE TR E use_precision_aware_optimizer=True J5 /& H
if optim_config.get("use_precision_aware_optimizer", False):
optim_args.update({
"use_precision_aware_optimizer": True,
# MELE PIREREFEER, B fp32 (BIARFEEAEE)
"main_grads_dtype": PrecisionType.to_dtype(
optim_config.get("main_grads_dtype", "fp32")
),
"exp_avg_dtype": PrecisionType.to_dtype(
optim_config.get("exp_avg_dtype", "fp32")
),
"exp_avg_sq_dtype": PrecisionType.to_dtype(
optim_config.get("exp_avg_sq_dtype", "fp32")



b
else:
# fp32 X BRABERMMEIE (Megatron B3R %K FR dtype @A fp32)
optim_args.update({
"bf16": False,
"fp16": False,
"params_dtype": torch.float32,
b
# AP override_optimizer_config B4 B % B AN (E E I
override_config = optim_config.get("override_optimizer_config", {})
if override_config:
for k, v in override_config.items():
optim_args[k] = v
print_rank_0(f"optimizer config after override: {optim_args}")
config = OptimizerConfig(**optim_args)
return config

verl/workers/engine/megatron/transformer_impl.py

3¢ _resolve_override_ddp_config #atk DDP #EM 5B E RN E —3K, HEH
_build_optimizer & A

def _resolve_override_ddp_config(self):
# PR¥F DDP B EAR dtype 5MRABHIBEL AT dtype —3K
# YK EREAME R AR main_grads_dtype 1T fp32 B,
# BEIRE grad_reduce_in_fp32=False, RIEAFBEERIEE
from verl.utils.torch_dtypes import PrecisionType

override_ddp_config = dict(self.engine_config.override_ddp_config or {})
opt_cfg = self.optimizer_config
if (
opt_cfg is not None
and getattr(opt_cfg, "use_precision_aware_optimizer", False)
and PrecisionType.to_dtype(getattr(opt_cfg, "main_grads_dtype", "fp32")) != torch.float32
and "grad_reduce_in_fp32" not in override_ddp_config

override_ddp_config['grad_reduce_in_fp32"] = False
return override_ddp_config

def _build_megatron_module(self):
# ... HfbRag ...
override_ddp_config = self._resolve_override_ddp_config() # #r3%&iE A
module, updated_tf config = make_megatron_module(

override_ddp_config=override_ddp_config, # 1 F##tT/a NECE

)
# ...

def _build_optimizer(self):



# ...

optim_config_megatron = init_megatron_optim_config(
self.optimizer_config,
use_distributed_optimizer=self.engine_config.use_distributed_optimizer,
fp16=self.param_dtype == torch.float16,
bf16=self.param_dtype == torch.bfloat16, # 3% : £ bf16 $r&

)
# ...

AT K
W EZESMNERERENARSF fp32 BRI

« wuxibin8 9 & ¥ ‘optimizer should be in fp32”, IANKAL LR AFEF fp32,
s kolehmaSEBR T URBEANBRE, HiEH FSDP + 248 U=,

« wuxibin897%7E FSDP 1@ FIER fp32, MRAEME fp32, HERSZEITEEE
YUK SR BB IR

« kolehma8#E Issue #6576 F XM T AL ER, BEREFEHERERZRMER,
BRI E RN T34 E mMIERIA.
« Wuxibin89E KA# R HZE (megatron_workers.py B2KR) , ZA#MAET PR,
« ALBREE BB NAREF fp32 (design): £ SZWISE, REFMBEEFERNTLEE, RIAK
B fp32,
o URSKIEIIEE K (correctness): LI X T WM AT, RAHE N E fIEFRIA.

« HEAEFR (megatron_workers.py #5F&) (other): kolehma8 rebase fERFE, {XI%HE
transformer_impl.py T 89K5l,

PNSESE-AL

- RS

1. FEKRSERK: BA bf16 RLBRSTRSRELGZETINERTKSK, BRIREREL
®rE, ERAXFARMKT AR, APEBTRIE,

2. DDP #EM—KMENIK: resolve override_ddp_config Bt 7T —3M, EBRET
main_grads_dtype BLE., BRIA main_grads_dtype A fp32 A& BEEL
grad_reduce_in_fp32, &4,

3. TransformerEngine FR#&|: TE FusedAdam %3 bf16 master weights, HEit
main_params_dtype %8 fp32, T x#HE—FH 8 EHF,

4. MG FREM: BRIMTARE, F¥HIERF.
5. MiREX: CPU BUMABZEEFE, (BHRZIHIRERMIR,

- %nra:

FE: 1R Megatron Sty A~ AR ERRAABREER (L 1/3) , BRIA
TF’FH%E ],

- AR FOERESAAIEZE, FREIAIINGRE,
- FIRAR R 3 indgdr & R E R EMLER, MNABZTES R,



« RFEARIT: BRIAXIFE, EEXNREA , &K# TE FusedAdam, EZEMIMNSIEULSKME |, X
Megatron Jass , 8= 3533w CI MK

RERIREE

- LA EKEX PR



