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- —4)3&: policy RIFMRERANEE, IR EHE FP32 B ER

- EE (ER/RR, ROBERE R RN LEK logits B9 FP32 M{LikiRE|
chunk ¥, B& Megatron fp32_output FFREIME L —MNKERN TR, 5—MER
FU Y RIBEBEKKE FP32 R EHEM, BABRBEETHENEE, HA
atol=1e-6 BEMPEMIRE L. fo16 placeholder By sum(dtype=torch.float32) Fiia 5
EHRRWERTY loss SMARA, ZRRGERESR— 1F1B B2, TSER PR B
fp32_output #EfER 1T,

THHES BAL

PR body PAFFE H : Float16Module.forward() BRIA fp32_output=True, policy T4 (
labels=None) &1 log_probs_chunk_size A£3XZ RIIL5EEE per-rank [T, V/TP] logits L# R
FP32, KEZRMEFF|E packed BZBEE loss MELZH#E chunk 438, thaREEK FP32
i OOM, FEpFHLEERAIMA chunked log-prob B2, L84 chunk E# RS
vocab-parallel X XFRIE R FP32, RBAIEHE policy-loss ka4 B RALRRKEE i H
, M value 53X Ath loss 4 FP32 ik,

TR

1. BEARATAM X FIERAZTE) : miles/backends/megatron_utils/model.py B
forward_only() #3 fp32_output: bool = True Z¥KIHEER] model(...) AR, BRIAMESR
BT A RIPFEEIRA A miles/backends/megatron_utils/actor.py 89
MegatronTrainRayActor.compute_log_prob() B & fp32_output=False, it rollout T
SEELI|RAE BF16/FP16 logits, % RImEY forward_step B&A
model(**forward_kwargs, fp32_output=args.loss_type != "policy_loss"): RA& policy
loss EMAKEE N, value/SFT &R FP32, BEEMR
tests/fast/backends/megatron_utils/test_shared_ppo_lifecycle.py::test_compute_log_p
rob_keeps_logits_in_model_precision i Mock & forward_only Wk®| fp32_output is
False,

2. ¥R B E RIS miles/backends/training_utils/loss_hub/math_utils.py #73g
_upcast_chunk_to_fp32(logits_chunk, temperature), B copy=True % FP32 (TP &
1% CE RIRSRMEKIAN) , FHE FP32 TRARERIE;
calculate_log_probs_and_entropy() #3& temperature: float = 1.0 %%, chunk 53k



3.

chunk B428 logits.to(torch.float32, copy=True) &R & R Z4EBI K%K, entropy i+ &
W% —EY, true-on-policy X F3E assert temperature == 1.0, FFik5
_iter_response_chunks NI RRERE .

m N A BRARIEBD . miles/backends/training_utils/loss_hub/logit_processors.py B
_iter_response_chunks F& dtype BrE M (float32, bfloat16) ¥ BA (float32, bfloat16,
float16); BEKRZEMZREPHEKR (REREBEDRFE FTHAT logits.div(temperature)) ,
IXH get_log_probs_and_entropy ZEIAA calculate_log_probs_and_entropy Bt
temperature=1.0 if args.true_on_policy_mode else args.rollout_temperature, MMmIL

IR BF16 & N2 3| FP32 L2 E,

4. FP16 5 BFF3P: miles/backends/training_utils/loss.py & loss_hub/losses.py H 8

autograd &L FIARE 0 * logits.sum() B&A 0 * logits.sum(dtype=torch.float32), J&
E: FP16 logits KA H A inf, 0 * inf = nan @& ERE: FP32 sum %A R,
MRS BEVIABE: F3E tests/fast/backends/training_utils/test_chunked_log_probs.py (
62 17) BE"RA chunk L¥ FP32"REME FP32 WA FP16 sum i G =ANRY

. test_loss_snapshot.py ## grpo_chunked_temp b2 snapshot B2E (JE
true-on-policy + log _probs_chunk_size=8 + rollout_temperature=0.7) , #4010 module
% autouse BYEE rank gloo process_group fixture (Fié& CE EEHES group W£) ;
loss_test_utils.make_parallel_state() & dist B0 A dist.group.WORLD 3E% TP
group.

R

miles/backends/training_utils/loss_hub/math_utils.py (#3k #ikit+E; 25| source; 3£
A core-logic; &5 _upcast_chunk_to_fp32, calculate_log_probs_and_entropy) : #Z:
NERAL B #F3E _upcast_chunk_to_fp32 % chunk E£# FP32 + FP32 JRE 4K UK
SRA—NEEBY R K, calculate_log_probs_and_entropy 3 temperature ¥k % — £ %
B42, entropy ItHWREZ Z 25,

miles/backends/megatron_utils/model.py (#3k A A ; 35| source; KA
data-contract; %5 forward_only) : #HIERAZTE AND: forward_only() F3g
fp32_output Z#iE1EF] Megatron Float16Module; %R loss_type ="
policy_loss" =4I| 2 FME FP32, EELMALEERAIRL,
miles/backends/training_utils/loss_hub/logit_processors.py (¥R mmy4b3E; 2K 5]
source; £ core-logic; &5 _iter_response_chunks, get_log_probs_and_entropy) :
£ FP16 ZAN chunked B&ZE7EHIA, FRIORE 48X _iter_response_chunks 3|
calculate_log_probs_and_entropy, fRIFEZERALERE FP32 L2 )G, RIEMMEMBENX
|—IF,

miles/backends/megatron_utils/actor.py (3R $4TEE; 2£5 source; ER core-logic;
45 compute_log_prob) : compute_log prob() BN & fp32_output=False, EIFit
rollout T EREREE Y ; XERA P 7 RAEFIKEHRLEE S
miles/backends/training_utils/loss.py (#3k Hi£LHRE; 25| source; £ core-logic;
5 loss_function) : autograd G FRARKA FP32 sum, #H FP16 logits KAnist
A inf #ifa/= % 0%inf=nan, HLEERE,



« miles/backends/training_utils/loss_hub/losses.py ({&3k #i%k F#k; %7 source; LR
core-logic; 55 policy_loss_function) : 5 loss.py EIJRIRIZR: policy_loss_function By
%2 log_probs &1 sum KA FP32, fRIFAEAKEE M EhREEM R AL,

. tests/fast/backends/training_utils/test_chunked_log_probs.py ({3 MR; 5| test;
KA test-coverage; 5 test_chunked_log probs_upcast_only_each_chunk,
fake_compute_log_probs, test_temperature_is_applied_in_fp32,
naive_compute_log_probs) : FEEVINREYSE (62 4T7) , BIERE chunk LIt
FP32"RETE FP32 NAR'FP16 sum M@ G =/ MrARY, EfFIEEE dtype EIR
B A=,

. tests/fast/backends/training_utils/loss/test_loss_snapshot.py (#3k MiX; 3£ 5| test;
KA test-coverage; 5 process_group) : #¥ chunked + temperature # snapshot
BEE5 module & process_group fixture, 1B3E true-on-policy BIERES CE BIZRHMANZRL
El3,

- tests/fast/backends/megatron_utils/test_shared_ppo_lifecycle.py (#£3k JRK; 35| test
; BA test-coverage; &5 test_compute_log_prob_keeps_logits_in_model_precision) :
F Mock BE compute_log_prob #8A forward_only Bt—Z 4% fp32_output=False, i
E actor ML,

. tests/fast/backends/training_utils/loss/loss_test_utils.py (B3R MR; K7 test; KA
test-coverage; 5 make_parallel_state, _trivial_group) : make_parallel_state 7
dist BRI A ESL dist.group.WORLD 327 TP group, X #E@& CE WEESREENIR,

XS forward_only, compute_log_prob, _upcast_chunk_to_fp32,
calculate_log_probs_and_entropy, _iter_response_chunks, get_log_probs_and_entropy,
loss_function, policy_loss_function, make_parallel_state,
test_chunked_log_probs_upcast_only_each_chunk,
test_temperature_is_applied_in_fp32, test_graph_placeholder_sums_in_fp32,
test_compute_log _prob_keeps_logits_in_model_precision

KR Fr B]

miles/backends/training_utils/loss_hub/math_utils.py

BOSAEMA LS FE  upcast_chunk to fp32 3“4 chunk L% FP32 + FP32 BE%E# Ik
S —ANMEBh R Ek, calculate_log _probs_and_entropy #3¥ temperature 3 HE— £ %R
12, entropy ITHEMMZ Z 3,

def _upcast_chunk_to_fp32(logits_chunk: torch.Tensor, temperature: float) -> torch.Tensor:
# copy=True: BAEH TP 2RXRXXIALER A FRAMSKIMA,
# B#IUg LR E T PAEAEE A RIS logits,
#ORERBIRE LG, RIEMIETE FP32 TF#4T;
# TNE BF16 TARBERIIATIMEAN, 5 FP32 MARELR—K,
chunk = logits_chunk.to(torch.float32, copy=True)
if temperature > 0 and temperature = 1.0:
chunk.div_(temperature)
return chunk

def calculate_log_probs_and_entropy(



logits,
tokens,
tp_group,

*

chunk_size: int = -1,
true_on_policy: bool = False,
sampling_mask=None,
temperature: float = 1.0,

if true_on_policy:
# true-on-policy BI%EIX &R £FE _iter_response_chunks KR,
# XBRAIELBEE R, HIERERE,
assert temperature == 1.0, "true-on-policy scales logits in _iter_response_chunks"
return _calculate_log_probs_and_entropy_true_on_policy(...)

logits = logits.contiguous()
if logits.size(0) != 0:
if chunk_size > O:
# RORERME: B logits IREFEREE 23R,
# 84 chunk & L9 FP32 £ 4%R& CE,
# &% [T, V/TP] 22 FP32 HEHFEE,
num_chunks = (logits.size(0) - 1) // chunk_size + 1
tokens_chunks = tokens.chunk(num_chunks, dim=0)
logits_chunks = logits.chunk(num_chunks, dim=0)
sampling_mask_chunks = (
sampling_mask.chunk(num_chunks, dim=0)
if sampling_mask is not None
else [None] * num_chunks
)
log_probs = ]
for tokens_chunk, logits_chunk, sampling_mask_chunk in zip(
tokens_chunks, logits_chunks, sampling_mask_chunks, strict=True

log_prob = compute_log_probs(
_upcast_chunk_to_fp32(logits_chunk, temperature),
tokens_chunk,
tp_group,
sampling_mask=sampling_mask_chunk,
)
log_probs.append(log_prob)
log_prob = torch.cat(log_probs, dim=0)
else:
# RFF B chunk BFZE—=£F _upcast_chunk_to_fp32,
# RIEREIKE FP32 THUT, & chunk BZIEX —5K
log_prob = compute_log_probs(
_upcast_chunk_to_fp32(logits, temperature),
tokens,
tp_group,
sampling_mask=sampling_mask,



else:
log_prob = logits.new_zeros((0,))
return log_prob, entropy

miles/backends/megatron_utils/model.py

HIBERAZTEAND: forward_only() #3E fp32 output S¥3E(EEF] Megatron Float16Module
INZRIAHE loss_type |= "policy loss" 4|2 T MY FP32, EEZMALEERAIRL,

# forward_only(): Megatron RiEFTAADO, g fp32_output FB LS 3K,
# BN True RIFEERRRAFITALRE; actor TR ERME False,
# ik Float16Module Bt ERAFE (BF16/FP16) # logits,
# BRI chunk (L ATMILEETK [T, V/TP] B9 FP32 KE,
@torch.no_grad()
def forward_only(
f: Callablel..., dict[str, list[torch.Tensor]]],
args: Namespace,
model: Sequence[DDP],
data_iterator: Sequence[Datalterator],
num_microbatches: Sequencelint],
rollout_id: int,
store_prefix: str = "",
fp32_output: bool = True,
) -> dict[str, list[torch.Tensor]]:
# ... B8 batch RS HIBARBEE ...

@dumper_phase_util.wrap_forward_step
def forward_step(data_iterator, model, return_schedule_plan=False):
# ... BB get_batch 5 packed_seq_params ...
output_tensor = model(
input_ids=tokens,
position_ids=None,
attention_mask=None,
labels=None,
packed_seq_params=packed_seq_params,
loss_mask=batch["full_loss_masks"],
fp32_output=fp32_output, # EEERIKEE FF % 3| Float16Module
)
return output_tensor, partial(
f,
args=args,
unconcat_tokens=unconcat_tokens,
total_lengths=total_lengths,
response_lengths=response_lengths,
with_entropy=args.use_rollout_entropy,
max_seq_lens=batch.get("max_seq_lens", None),
)
# ... B pipeline 3| R E ...



# AR B XFRAEIE: RA policy loss & chunked log-prob #42,
# TH5#% chunk £% FP32; value / SFT SH A loss {11RE FP32 #H,
if (x := batch["multimodal_train_inputs"]) is not None:
forward_kwargs.update(x)
output_tensor = model(**forward_kwargs, fp32_output=args.loss_type !|= "policy_loss")

tests/fast/backends/training_utils/test_chunked_log_probs.py

I EIBNRES (62 47) , PUERA chunk L3 FP32"BEFE FP32 WA “FP16 sum
wl S =AM RY, RFIEE4LE dtype BRI,
@pytest.mark.parametrize("model_dtype", MODEL_DTYPES) # &% BF16 5 FP16
# IEAORY: B logits RIFHEAKEE, RAESE chunk # LA FP32,
def test_chunked_log_probs_upcast_only_each_chunk(monkeypatch, model_dtype):
kernel_inputs = []

# AR kernel HFEBXIRAREAN CE B9 shape 5 dtype,

def fake_compute_log_probs(logits, tokens, _tp_group, *, sampling_mask=None):
assert sampling_mask is None
kernel_inputs.append((logits.shape, logits.dtype))
return torch.zeros((tokens.size(0), 1), dtype=logits.dtype)

monkeypatch.setattr(math_utils, "compute_log_probs", fake_compute_log_probs)
logits = torch.zeros((5, 8), dtype=model_dtype)
tokens = torch.zeros(5, dtype=torch.long)

math_utils.calculate_log_probs_and_entropy(logits, tokens, None, chunk_size=2)

# HAE: 5 1T¥& chunk_size=2 ¥15% [2, 8]. [2, 8]. [1, 8],
# B chunk 3 kernel BIERE 3R FP32,
assert kernel_inputs == [
(torch.Size([2, 8]), torch.float32),
(torch.Size([2, 8]), torch.float32),
(torch.Size([1, 8]), torch.float32),
]

B

TR MIZ A X diff B934T : PR kB fork, claudelbot] BB EHE XA, %HiFE
yueming-yuan BEIZE#EFH mIF “fixes bugs and added UT & snapshot test. approved now’,
SLPREIFE AR R BRI 3 NR#ERZF: 1696101 (apply temperature scaling in fp32
inside each logits chunk) {BR/EBEREIRE THREMREZNMNERE FP32 L2 E, ¥
i assert temperature == 1.0 it true-on-policy E4EK; 94d53ec ¥h % chunked
policy snapshot B2E; 1be6fd2 & FP16 #AN chunked BRRH9ERIMAN. TLBA BRERE E M
H + chunked L# 0 EFH RWHRE, mAAEEFAMESE T G EFEIT,

CRERRIREEME . MAEERRIEKRN FP32 RNKIE (correctness): SBE KA —TE
FP32 chunk W5HX; true-on-policy #1238 3¥ assert temperature == 1.0 {R¥F/EAH &
NI H NG EIRL, ik XX E LK.



« FP16 logits &35 autograd Gk HFG3F (correctness): BARHR, FP16 BINRAEIERR
12, &AL sum 3&#| FP32 {RIF autograd EAFR.

- fork PR B9 B &0 & X5 AL#E (other): TARBABEARTL; LRBARMRAR 3 MNK
PR 5T o

R 5 B

« QFe:

1. dtype BAZE® : fp32_output B XF"E forward_only() BIFTE AR A S AETR
Fi& loss 2%, forward_only BRIA True. ML loss_type = "policy_loss" X4,
REARME value/SFT B&12, BEMIERAAAEREAMSES, SHRER FP32 MitfE
PRl &

2. B{EKEEEA: log-prob M BF16 logits IHE, JmA%LNIRE 9.5367e-7 (FP32 Hf)
, Wk loss 5 BF16 #HE max/mean 3T £3AR 0 RERESEET) . EIZEIEX
= TP=1. H200. 45& shape, EK TP/EP REKFINAEGARFRLELE)T,

3. BEREKIEXT S JRRAE iter_response_chunks XEE logits il BF16 K%, ILE
AT FP32 chunk W&k, 3E true-on-policy THUEE K, (B H TR E
AN B0 BIBRIRE % logits, K H%A; true-on-policy B2 % assert
temperature == 1.0 %K.

4. 1F1B k% : PR body FA#$E % combined 1F1B # Megatron PostProcessNode 1/}
T float16_to_fp32, ZRAETLEZEZAMMA, EEEEMAE—F A EKE,

5. # FP16 By A\B&42: _iter_response_chunks BLEZ I FP16 logits, 1 THEEEIZ
FP32 =% BF16 " aEf & k= Sk E B ; logit_processors.py B docstring 5K = &
R EH. - FH: SAFPFNEZEKRERZEERIK: TOMEE rank B4 1.4 GB (
1596—156 MiB) , %k forward+backward & rank %4 464 MiB (768—304 MiB)
, B5 --recompute-loss-function + IE —log-probs-chunk-size A& Uk s A (
forward X 32 MiB) , Xik8 KiFA&. EK packed #L =K E K micro-batch 7E R +F5E
L%, MARAGHRFRETE Megatron E3EH) actor 3745 policy-loss IS
T B2, value/SFT £HY loss ITAFRZE; 1F1B 5 true-on-policy BB24%#I1HE X,
MERMmE, X2 —RWEAEREEE RN, MREE (UT + snapshot) BE T
WY, EHAPETTEZEER upcast_chunk_to fp32 5 snapshot BBE., - K&
PRI BNIAEER dtype RAZTE |, FP16 MIAFRAZEREYT , 1FIB BRIZKREE , B
E4aEXE3ER | RBEEALRR ENHRIE

KRRk

« PR #2818 fix(megatron): keep SFT logits in model precision: E—IhBE&M EIELELL: T
A PR B RIFERE I H Y B3| SFT logits, BRBIXMGFEEES (model.py.
math_utils.py. losses.py. test_loss_snapshot.py) o

« PR #2826 test(loss): CP=2 allgather consistency tests; fix empty-rank log-prob dtype:
PKLEFTEE chunked log-prob #42: 5% CP=2 allgather —3MMRF B E S rank B9
log-prob dtype, 5A&ZEH dtype AR EE—FNRE %K.



« PR #2200 [RL] Add sampling-support log-prob primitives: A math_utils.py 8
log-prob/entropy T+ EEXITT T &R, & PR 89 _upcast_chunk_to_fp32 IEREITEZ
gz t,



