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« —4A)iE: DDP BEREXNFTRAE, HE BF16 I4AERE

< EEDE: EBRIR, X [BRIAMESKEH) B EF: — B RAEE MiLAELR R
IMENEKRZE T IINEARERR. &/ diff (+10/-12) BEESZEfE, Rt EXA
FP32-by-default + £ 3\ override LG RER, TEAREMMEREERES (0

FSDP 8 reduce_dtype) . MEAT A object. _new  %iid | R ¥EILEIFRTT, EEERR
£ 5| K E MR EEMMEL,

THRES B

PR body BA#&3EH : The conventional optimizer expects FP32 gradients, but the Bridge
path omitted grad_reduce_in_fp32 and inherited Megatron-Core's False default. For
BF16 models, this kept a full BF16 gradient buffer (large blue block) and allocated
FP32 gradient shards (the right peak in the profiling result) during the optimizer step.
BF Megatron-Bridge #) DDP #E A& dtype ST AR IS EREE R LA, BF16 ZR|
S EFAHINE & AEE, &N PR EE #6526 FX KM FP32-by-default 4 EE L %A,

SRR

1. ZE ANB: X5 verl/workers/engine/megatron/transformer_impl.py &
MegatronEngine._resolve_override_ddp_config() —NA k. A EE
_build_megatron_module() FiRA, REERFHiE McoreModuleWrapperConfig &
%5 make_megatron_module(), & Megatron-Bridge &% DDP #¥Eprg—ECE H O,

2. BRAERBR R IHSZILR A [precision-aware tE{L% + sub-FP32 main_grads_dtypel
RANEAER R EEAN grad_reduce_in_fp32=False, HAM3z® (AHE Bridge +
FALE) TRSENEFME, Mfdk& Megatron-Core By False BRiA, AKX BF16 A [FE R{R
¥ BF16 HEMIFEMIE step PHIMIE FP32 HEL . FIELMKA: RE
optimizer_config #EBRFRERRE grad_reduce_in_fp32, MEXKHBEENZBE—F
AR B BRIA True, X precision-aware + sub-FP32 FHE KA False,

3. ERMEMER: 2% &M "grad_reduce_in_fp32" not in override_ddp_config 1&IiER
ERNEBEKITAER; Muon + LayerWise B use_layer_wise_param_layout 4% 4k 4 F
setdefault, *EBEZBEHEE,

4. MERBLE: #F3E tests/workers/test_megatron_ddp_config_on_cpu.py (+78 47) , @3t
object. _new__ (MegatronEngine) %3¢ __init._, B _Config(SimpleNamespace) &L



engine_config / optimizer_config, E#EXFTAE A &Mas CPU B, BZ 4 A5 AG
(FEH / KERE x FP32/BF16) . B = override WHBIE. TAALET|EREIZ dict=
g,

REEF:

- verl/workers/engine/megatron/transformer_impl.py (#3k 5|2 58),; 5| source; £
core-logic; &5 _resolve_override_ddp_config) : "—894 =R K5,
_resolve_override_ddp_config() M [{X precision-aware + sub-FP32 BE A Falsel K
A TBRIAEN FP32. {RIE precision-aware + sub-FP32 BHSEN Falsel , BBERNER
TR,

. tests/workers/test_megatron_ddp_config_on_cpu.py (#3k BEEMR; 25| test; LR
test-coverage; 5 _Config, get, _resolve_ddp_config,
test_ddp_grad_dtype_follows_effective_main_grad_dtype) : #3¢ 78 4T CPU #0|, &
% FP32 ZRIA. BF16 opt-in. B override i, TitbBEBmEZ R, A
object.__new__ %% MegatronEngine.__init__, ERIEEVILZLHEEMNR.

X5 _resolve_override_ddp_config, test_ddp_grad_dtype_follows_effective_main_gr
ad_dtype, test_explicit_ddp_grad_dtype_override_wins,
test_optimizerless_engine_does_not_inject_grad_dtype

KR Fr B]

verl/workers/engine/megatron/transformer_impl.py

oE— A& = RAL RS, resolve override ddp_config() A T{X precision-aware + sub-FP32
BEAN Falsel BkA TERINEAN FP32. {XFE precision-aware + sub-FP32 BEAN False]
BB E NIRRT,

def _resolve_override_ddp_config(self):

""it DDP #EM dtype SMRAEHE buffer FrIF—K,

M ERBAER FP32 #E V3L ; KA precision-aware f4b28
B Ri%EF sub-FP32 89 ~“main_grads_dtype " B ek BRKEEYVIA,
FA iR override_ddp_config® ™ BRIEENEMLLEREEE.

Xt Muon + LayerWise %%, &SRB ~“use_layer_wise_param_layout™”,
it master weight BB & param buffer 2, BRI FP32 # 1,
from verl.utils.megatron.optimizer import is_muon_layer_wise_config
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 'grad_reduce_in_fp32' not in override_ddp_config:
# 1X Y precision-aware AL B E sub-FP32 FAEE R, BEVIA A IR
#ARAEE, HRBRN—EIRIA FP32, W% BF16 #HEMS FP32 BELOH
# RRAFESROANGEEE. BN override Kimihik,

use_low_precision_main_grads = (



getattr(opt_cfg, 'use_precision_aware_optimizer', False)
and PrecisionType.to_dtype(getattr(opt_cfg, 'main_grads_dtype', 'fp32')) != torch.
float32
)
override_ddp_config['grad_reduce_in_fp32'] = not use_low_precision_main_grads
if opt_cfg is not None and is_muon_layer_wise_config(opt_cfg):
override_ddp_config.setdefault('use_layer_wise_param_layout', True)
return override_ddp_config

tests/workers/test_megatron_ddp_config_on_cpu.py

¥ 78 4T CPU HJI|, % FP32 ZRiA. BF16 opt-in. B override k. Tihfb Bz
=, A object. new  %u¥ MegatronEngine. init , BARIEEYILZLHEEN R,

class _Config(SimpleNamespace):

""" SimpleNamespace ¥iU5|EEE, get() 3% dataclass BWERIANMEE A, "

def get(self, key, default=None):
return getattr(self, key, default)

def _resolve_ddp_config(*, use_precision_aware_optimizer=False, main_grads_dtype="'fp32"',
override_ddp_config=None, with_optimizer=True):
# 33 object._new__ %3 MegatronEngine.__init__, RHBEEEDN A R REHY
# AANERERME, LR XES CPU SRREERARMA &%,
engine = object.__new__(MegatronEngine)
engine.engine_config = _Config(override_ddp_config=override_ddp_config or {})
engine.optimizer_config = (
_Config(optimizer='adam', use_precision_aware_optimizer=use_precision_aware_optimizer,
main_grads_dtype=main_grads_dtype)
if with_optimizer
else None
)

return engine._resolve_override_ddp_config()

@pytest.mark.parametrize(

(‘'use_precision_aware_optimizer', 'main_grads_dtype', 'expected'),

|
(False, 'fp32', True), # EHMAALE + FP32 EHE: FP32 134
(False, 'bf16', True), # FMALE + BF16 FHE: & FP32 134 (tRILEBRERIAZE
FP32)
(True, 'fp32', True), # precision-aware \BEEZE 14 FP32: FP32 )34
(True, 'bf16', False), # precision-aware + BF16 THE: REETL, ENE

)

def test_ddp_grad_dtype_follows_effective_main_grad_dtype(use_precision_aware_optimizer,
main_grads_dtype, expected):
resolved = _resolve_ddp_config(
use_precision_aware_optimizer=use_precision_aware_optimizer,



main_grads_dtype=main_grads_dtype,
)

assert resolved['grad_reduce_in_fp32'] is expected
0 X AF AL

A PR BB AFFH review 8, &3F wuxibin89 H I APPROVED, #AMiE it RFEIIELE
PR body ®#:

This follows the FP32-by-default behavior agreed on in #6526.

BRAHARET S E TBRIA FP32 V341 5 [precision-aware AL BEAEETA ] = 8] 893E4%
EAARALE AEREAE FP32 T45Z, Eib DDP B FP32 AR G E 9 EE AR
; M precision-aware 4LEE (40 BF16 EHE) M EEFRBBEEPRAUERNF. BN
override_ddp_config Kimttds, RILAF A& EZBEFER,

« FP32-by-default % itRE 5 override th#% (design): XA FP32-by-default: &AL
22N grad_reduce_in_fp32=True, 1X precision-aware i L 2&i&ERK sub-FP32 E AR
EARKEE; B override_ddp_config #4444 %,

R 5 B
- RS
- BEREEIE. EIMMAE + BF16 R T, grad_reduce_in_fp32 MERIA False A
True, #E all-reduce BIBEF AN BF16 BIFAME, XML& 5557 FRAYARAAL) %k
T aE kA TR, PR RIBHEBEFFHE benchmark K3k,
« BBRITATE: FiAEERA Megatron-Bridge + AN EBRRERKRE
grad_reduce_in_fp32 A F#MSZ AW, AREENKFIINEELS ERF profile,
< MREBZFFR: RA CPU B, T GPU BRI, NEIKEEIEIER BIEERMAH
profiler BB, KITIEAN B LI,
- BEIBXZM: precision-aware + BF16 B RATAGRBFALE; EERH BF16 HER
+ AL FP32 /1 BRIAARWAF, AREEZHRRKIEL.

- AFPALA: X Megatron-Bridge + % HMALE + BF16 NG AFR REEZ R E—H
MRIEALEE step FHY FP32 HEL R EEER, RN EMSEREEWREM,

« Z%40A . _resolve_override_ddp_config() B9 R4 e [RMEEAN] TR TBRINVEA
+ BR8] , AAEE build_megatron_module — make_megatron_module # DDP
BEMMRBEME, FERB Megatron-Core RERERIAME, FBRALZBBZRBRIMT AN
E M,

- AALA : 5 #6526 By FP32-by-default AE X, A precision-aware optimizer &
43 (Muon., RBEFHES) RE—ROBEEESAO, FHET TERE CPU
BN AL,

« FHEE . PERE—R " Megatron /53%, FSDP / vLLM / SGLang & HAERZ AR
TR, BEREFELE—FHIEN,



- Rietrie: #EBEEERGE , RERMERE . R GPU SEHNIR

KRR EE

« PR #6526 (PR body 5| A& FP32-by-default A XK, EEREREARLETXH) !
PR body PA®ULEA AT B 38/E #6526 F3IARREY FP32-by-default ITHAE, BAXRMBEN
WIHKHE,

« PR #7407 [megatron,veomni] feat: use torch.int16 for routed_experts: E—X {4

verl/workers/engine/megatron/transformer_impl.py B Megatron 5% 2&5h, R &k
E /| REHRATR, BTRER—EREIIKE,



