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[megatron] feat: migrate fused logprob/entropy from GPTModel.forward monkey-patch to
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« —4)iE: fused forward 3 E Megatron output_processor #-F
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L5 issue NVIDIA/Megatron-LM#4590 $8H : 7R RL IIEREIREE A selected-token
labels. BE X fused logprob/loss &, R&FF & #l =k monkey-patch GPTModel.forward.
postprocess. MTP postprocess, verl ZRIIEZ3RY model_forward_fused.py B
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, A PR UEMMEKRAIZREY, MY GPTModel.forward B9k, MRS L5
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MEBA, BERERELR legacy patch, BLEFIAF API &,

SCEL AR

1. BEHIEN 5 R 3EFFE: £ verl/models/mcore/model_forward_fused.py ¥
_supports_output_processor_hook, it inspect.signature B4R E GPT A Y
forward & &4 output_processor 5 output_processor_context 2%k, mmIERBIRA
B Lb3R; _resolve_fused_forward_mode #EIIRE hook B legacy ., BMAEERNE
BF3E3Y patch_fused_forward —XMAENTHEGER| _verl fused_forward_mode B, &
THRARAREERE,

2. EASZEL: #H3E FusedOutputProcessorContext dataclass 5 fused_output_processor
EE R $, EAE Megatron B postprocess 3 B $EUL hidden_states. output_layer.
output_weight. labels. context. config 5%k, #% config.sequence_parallel &3
34T gather, BAKIE tied/un tied FREAEHNT output_weight B output_layer.weight, &HA

linear_cross_entropy it#& fused logprobs/entropy, #1%¥ config-logger B payload
1B,



3. ME&1R forward: fused_forward_model_gen 5 fused_forward_model_engine WAL
R EEFE forward_kwargs &, MIEF _use_output_processor_hook(model) 3E3FE842
hook B&#2#5 B4R temperature 3k, BKHAEN output_processor=fused_output_processor
5 output_processor_context=FusedOutputProcessorContext(temperature=temperatu
re); legacy BZ{R¥FRA temperature=temperature 6%, MEABRZEHAZER—F
THD/FP8/CP TAtIEZ 45,

4. B% patch/unpatch: patch_fused_forward 5 unpatch_fused_forward BX A& 52,
hook X T A% forward_backup. F&# forward; legacy B\ FIXRERFE
forward_backup BH&% R forward, unpatch BHIFR forward_backup.

5. MiR5 CI B2E: #E tests/models/test_model _forward_fused.py & 2 BE H11EMI.
native/legacy %M. Megatron-Bridge #8348t (Float16Module — DDP — GPTModel)
. temperature £33, weight ###7. config-logger payload % ; .
github/workflows/model.ym| ¥ MR model CI; .
github/workflows/e2e_ppo_trainer_megatron_vlim_2.yml 3 Megatron-Bridge GRPO
E2E & & USE_FUSED_KERNELS=True 5§ USE_REMOVE_PADDING=True, #i&: tee
WIREE. grep M Falling back to non-fused [y 1 E#ERER,

R

- verl/models/mcore/model_forward_fused.py (#3k #RATME; X5 source; £
data-contract; %5 _supports_output_processor_hook,
_resolve_fused_forward_mode, _get fused_forward_mode,
_use_output_processor_hook) : #Z/WJRES: ¥ fused logprob/entropy ME
GPTModel.forward 8 monkey-patch 3¥# 2| Megatron R4 output_processor %, #7
WEE AT, ERNEFE, BIRLZMSFEE patch/unpatch,

. tests/models/test_model_forward_fused.py (#i3k BimMMR; 25| test; LR
test-coverage; 45 _new_uninitialized_model,
test_mcore_gpt_forward_has_native_output_processor_contract,
test_native_hook_selection_preserves_forward_and_is_idempotent, counted_signature)
DT 324 ATEXIMNER, B E native/legacy BAEFF. BE M. Megatron-Bridge &3
Bk temperature £, weight #4175 config-logger payload, ZA PR IEAfM B < EE%
&,

. .github/workflows/e2e_ppo_trainer_megatron_vlim_2.yml| (13 CI B&¢&; 25| infra;

FE A infrastructure) : E2E CI B A USE_FUSED_KERNELS=True 5
USE_REMOVE_PADDING=True, #FIAHBE grep FFEEZRAMN, FRIEFH hook BRIZEHRESL
R P AR L FRPAT o

+ .github/workflows/model.ym| (#3% CI BE2&; KAl infra; E& infrastructure) : EF73G
By tests/models/test_model_forward_fused.py fn X\ model CI, #{&£#8y hook ZAS5E
RIFPIEAFE CI PIRHELIL,

*BEMFS . _supports_output_processor_hook, _resolve_fused_forward_mode,
_get_fused_forward_mode, _use_output_processor_hook, fused_output_processor,
FusedOutputProcessorContext, patch_fused_forward, unpatch_fused_forward,
fused_forward_model_gen, fused_forward_model_engine



RERED R B

verl/models/mcore/model_forward_fused.py

#oRED . 4% fused logprob/entropy ME# GPTModel.forward #) monkey-patch 3£ 3|
Megatron JR4 output_processor #F, FEEEATM. ENEEF, BRALHSESE
patch/unpatch,

# verl/models/mcore/model_forward_fused.py &\ F B
#tBEANFESHABEMS

_FUSED_FORWARD_MODE_ATTR =" _verl_fused_forward_mode"
_HOOK_MODE = "hook"

_LEGACY_MODE = "legacy"

# BNZ LB KRR B E ¥ 3F Megatron 0.18 # native hook ¥4

# AZEMmIAERASHINT, TFHRE backport 5 EEHILH,

def _supports_output_processor_hook(patching_model: torch.nn.Module) -> bool:
parameters = inspect.signature(patching_model.forward).parameters

output_processor_context'}.issubset(parameters)

return {"output_processor",

def _resolve_fused_forward_mode(patching_model: torch.nn.Module) -> str:
return _HOOK_MODE if _supports_output_processor_hook(patching_model) else LEGACY_
MODE

# MEERI SR, language_model LiZEREARNTHIER, BREE legacy AL3E
def _get_fused_forward_mode(model: torch.nn.Module) -> str:
model = unwrap_model(model)
mode = getattr(model, FUSED_FORWARD_MODE_ATTR, None)
if mode is None and hasattr(model, "language_model"):
mode = getattr(model.language_model, FUSED_FORWARD_MODE_ATTR, None)
return mode if mode in ( HOOK_MODE, _LEGACY_MODE) else _LEGACY_MODE

# #X temperature By hook L TFX

@dataclass

class FusedOutputProcessorContext:
temperature: float

# 7 Megatron postprocess 3 F#AT fused logprob/entropy BEH
def fused_output_processor(

*, hidden_states, output_layer, output_weight, labels, context, config, **

_ignored,

output = CausalLMOutputForPPO(
loss=None, logits=None, past_key_values=None,
hidden_states=hidden_states, attentions=None,

if config.sequence_parallel:
hidden_states = gather_from_sequence_parallel_region(hidden_states)

# tied A FHEF embedding XRE, untied A A output_layer.weight



weight = output_weight if output_weight is not None else output_layer.weight

temperature = context.temperature

logprobs, entropy = linear_cross_entropy(
hidden_states, weight, labels, temperature, "none",
parallel_state.get_tensor_model_parallel_group(),

if has_config_logger_enabled(config):

payload = OrderedDict({
"input_ids": _ignored.get("input_ids"),
"position_ids": _ignored.get("position_ids"),
"attention_mask": _ignored.get("attention_mask"),
"decoder_input": _ignored.get("decoder_input"),
"logprobs": logprobs,
"entropy": entropy,

b

log_config_to_disk(config, payload, prefix="input_and_logits")

output.entropy = entropy
output.log_probs = logprobs
return output

# patch 5§ unpatch #8%: hook A2 AkAE forward, legacy R R & —K
def patch_fused_forward(model: torch.nn.Module):
model = _get_patching_model(model)
if model is None:
return

mode = getattr(model, FUSED_FORWARD_MODE_ATTR, None)
if mode is None:

mode = _resolve_fused_forward_mode(model)

setattr(model, FUSED _FORWARD_ MODE_ATTR, mode)

if mode == _HOOK_MODE:
return

assert version.parse(mcore.__version__) >= version.parse("0.13.0")
if not hasattr(model, "forward_backup"):
model.forward_backup = model.forward
model.forward = _fused_GPTModel_forward.__get (model, model.__class_ )

def unpatch_fused_forward(model: torch.nn.Module):

model = _get_patching_model(model)
if model is None or _get_fused_forward_mode(model) == HOOK_MODE:
return

if hasattr(model, "forward_backup"):
model.forward = model.forward_backup
delattr(model, "forward_backup")



tests/models/test_model forward_fused.py

I 324 ATEEXMEMINR, B E native/legacy BNEFE, BTSN, Megatron-Bridge 3 g,
temperature 153, weight #8475 config-logger payload, &7~ PR IEFaME Y & SRIRE,

# tests/models/test_model_forward_fused.py <R
# F object. _new__ #Hfitk GPTModel WEEFZMMaI, E5F forward B4
def _new_uninitialized_model(model_cls=GPTModel):

model = object.__new__(model_cls)

torch.nn.Module.__init__(model)

return model

# ISIE Y RTHRE Megatron By GPTModel.forward BB %& native hook 4
def test_mcore_gpt_forward_has_native_output_processor_contract():
parameters = inspect.signature(GPTModel.forward).parameters

assert {"output_processor", "output_processor_context"}t.issubset(parameters)

# B8iE native T forward B FAZE. R8I forward_backup, BEZEE RPUT—K
def test_native_hook_selection_preserves_forward_and_is_idempotent(monkeypatch):
model = _new_uninitialized_model()
original_forward = model.forward.__func__
signature_calls = 0
original_signature = inspect.signature

def counted_signature(callable_):
nonlocal signature_calls
signature_calls += 1
return original_signature(callable_)

monkeypatch.setattr(mff.inspect, "signature", counted_signature)

mff.patch_fused_forward(model)
mff.patch_fused_forward(model) # E & patch ML EI1ER
mff.unpatch_fused_forward(model)
mff.unpatch_fused_forward(model)
mff.patch_fused_forward(model)

assert signature_calls ==

assert getattr(model, mff._FUSED_FORWARD_MODE_ATTR) == mff._HOOK_MODE
assert model.forward.__func__ is original_forward

assert not hasattr(model, "forward_backup")

# IO legacy EIRESZRBIESE patch/unpatch
class LegacyGPTModel(GPTModel):
def forward(self, input_ids=None):
return input_ids

def test_legacy_fallback_patch_and_unpatch_are_idempotent():
model = _new_uninitialized_model(LegacyGPTModel)



original_forward = model.forward.__func__

mff.patch_fused_forward(model)
backup = model.forward_backup
mff.patch_fused_forward(model)

assert getattr(model, mff._ FUSED_FORWARD_MODE_ATTR) == mff._ LEGACY_MODE
assert model.forward.__func__ is mff._fused_GPTModel_forward
assert model.forward_backup is backup

mff.unpatch_fused_forward(model)
mff.unpatch_fused_forward(model)

assert model.forward.__func__ is original_forward
assert not hasattr(model, "forward_backup")
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1. WAK=ERIR: gemini-code-assist[bot] ZINEREX weight 2F N None L RITE,
AJE4E linear_cross_entropy A None & B RIRE, (FEE 8K, FRENEEZ
tied / untied FEKRE AR,

2. SCHY7EER mcore fRAE K : HollowMané #8H M FE _supports_output_processor_hook
b BRIX % 3F Megatron-Core 0.18.0+, FHaEREIBEBR legacy B2, EEANRT
docstring & TODO, RBREAETELNEEAFNMIERAILER, MUHERE backport,

3. CI B H fused kernels: HollowMan6 &3k & USE_FUSED KERNELS=True WLEIEMN
REFTRIZ, WAEELEEYT; {FEE E2E workflow H8 Megatron-Bridge GRPO #r & F 5
iz, FERHMRE FP8 5 LoRA ABIMIERIAIT N,

4. Cl mEREEEE : HollowMané &R Cl SBATEKRE
USE_REMOVE_PADDING=True fiE3&%F| non-fused, 1E&EKEENRZE
USE_FUSED_KERNELS=True 5 USE_REMOVE_PADDING=True, ##3# B & grep 1l
. KIKERIREE, FfR CI AR,

« weight 7 None B9TURKIZ (style): E&E B MRIZMTE, FHiB tied / untied FEHIH AR
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« XH#45FBA mcore 0.18.0 X3#F5 legacy #FitX| (documentation): fE&*M % docstring 5§
TODO, #HAEBETELHNREAEMLLERZE backport,

« CI i B USE_FUSED_KERNELS=True (testing): & £ Megatron-Bridge GRPO E2E #r
EAFIPIE USE_FUSED_KERNELS=True, F{R¥ FP8 5 LoRA ABIKBRIAEE.,

« CI E3R 3| non-fused B E (testing): 1EE AR E USE_FUSED_KERNELS=True 5§
USE_REMOVE_PADDING=True, 33 tee/PIPESTATUS 5 grep #&MBEFZTHI
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1. R ER2ZE E . model_forward_fused.py & Megatron 3% fused Bl[H BIAZ OB
£, hook 5 legacy F%KEEIZH7F, EMMA THD/CP/FP8 TRALER )T 491 B4R =] RE RS
YAIERME, PR #BMTZEM—IK (max_abs=0) B A/B IIE5 5 % GSM8K BM#, (B
ER CI B TP>=2 B ERIRBIN B RMAKLEHAIA,

2. fK# Megatron hook 3%y: HTEE/2IKH Megatron-Core 0.18 #9 output_processor /
output_processor_context 384, & LR AEEIAEL K context 153 A, verl
FTERHAER, BRERNSLFNENEERIBIR, EERBAS T RS RAZES,

3. Cl BHEERASM : E2E HBIRHEL grep #&M Falling back to non-fused F{&F$H, &
Megatron =% verl REEEXE, Cl TEERIREIRIR; R tee 5 PIPESTATUS B4
EERIRE EE NKKET T a5 B Dl 4R H55,

4. B legacy BRANSHE: EHBIR legacy Z R, MERRERERIFITA—K, £
RERE—shae (FEER SHK) HATaERRELS X, - & XERA Megatron
S| BB use_fused_kernels A, RIMITEBEZM monkey-patch H1# AR AE
hook, GPTModel.forward R EEEH:, BT 5 Megatron AARBIFPRERRFE; TAE
M5 legacy BE—3K, TAF APl KEEEZE, XHEME, % PR ERT X L
forward BIRARERR, AELABIR legacy patch fafk#t Megatron RAY BREET
A, CI #7138 fused kernels E2E B &, FFIILARRENT; MASMHHIE 324 17, BF
’AZARIRFTIAE . - NFARD: BORIMEARTE | KB Megatron hook 454
EME, Cl FERMKHE EXE , RERRFEARFFTA—K
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+ PR #7101 [docker] feat: upgrade vlim and megatron version, add packages to
support DeepSeek-V4: & Megatron #%%| core_v0.18.0, A& PR IKFAIRLE
output_processor #-Fieft 7 LiFEAL; PR EEPAMILEAAN PR 27 #7101 &3t
rebase B,

« PR #7221 [megatron] feat: support contiguous context-parallel layout for DeepSeek

V4: R#EP8T verl/models/mcore/model_forward_fused.py, G| AT cp_layout E5%K
32 5K PR By fused RIMEE/REJE Megatron R AR, EHRFHRE.



