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PR body BA®#tBA: Adds FSDP-compatible pad_to_length controls to the Megatron
engine and optionally rounds each packed THD micro-batch to a 512-token bucket.
This reduces packed-shape variability and associated JIT/compilation overhead while
leaving existing behavior unchanged by default (pad_to_length: false). Megatron 5|2 i,
AR5 FSDP MI—3M 5| KEX T4, FTaFRIN2RHRMEZNS S T FiER
Sk, ZmlAErt; REEEHRIASIA PR TEE,

LI AE

1. 35| ¥/ E: & verl/workers/config/engine.py B4 McoreEngineConfig # ¥
pad_to_length (BRIA False) 5 pad_to_length_bucket (BRIA 512) , H&E
verl/trainer/config/engine/megatron.yam!| & 4 X &9
_generated_ppo_megatron_trainer.yam| R} EBH, (RIEEEBETS XA —3K,
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3. 2B EIEL: & verl/models/mcore/model_forward.py 89
gptmodel_forward_model_engine. verl/models/mcore/model_forward_fused.py Hj
fused_forward_model_engine_inner, A% verl/workers/engine/megatron/transformer_
impl.py B9 MegatronEngineWithLMHead.forward_step /
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4. HEAFRE: £ _check dcp_unsupported_features H1E4
dynamic_context_parallel 5§ pad_to_length RBFFE; & forward_step 345 top-K
ZM. router replay A&, REEEIAMUARE, Befi™E£HRER,

5. MRS EEBE: & tests/utils/test_megatron_bshd_preprocess.py #3& 513 token %
ME 1024 B9ETTNER (CP=1 335%) ; R EH test_model_forward_fused.py.
test_dynamic_cp_scheduler.py. test_megatron_value_head_cp_layout_on_cpu.py 8
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« verl/models/mcore/model_forward.py (3R #A A ; 225 source; EH
data-contract; 5 gptmodel_forward_model_engine) : #r& forward B&4%:
gptmodel_forward_model_engine 3£ &% preprocess_thd_engine By input_ids.
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« verl/models/mcore/model_forward_fused.py (#3k gh&aim; 29| source; LA

data-contract; 55 fused_forward_model_engine_inner) : Fused forward B&4%:
fused_forward_model_engine_inner [ &£ 24K, fRiE use_fused_kernels=True B4
AT —EK,

. tests/utils/test_megatron_bshd_preprocess.py (#3k BTMR; K5 test; EH
test-coverage; {45 test _preprocess_thd_engine_rounds_packed_length_to_bucket wi
thout_cp) : OB ITTMIR: 33E 513 token 7 bucket=512 B CP=1 BZERE 3| 1024,

« verl/trainer/config/engine/megatron.yam| (#3k JII4KECE ; K5 config; KR
configuration) : BRIAECE : FHBH pad_to_length 5 pad_to_length_bucket, #FEA5
FSDP #24X4 8950 Hl.

XEEFE: preprocess_thd_engine, gptmodel_forward_model_engine,
fused_forward_model_engine_inner, MegatronEngineWithLMHead.forward_step,
MegatronEngineWithValueHead.forward_step, _check_dcp_unsupported_features
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verl/models/mcore/util.py



¥AWSZH: preprocess_thd_engine $13 pad_to_length_bucket X FiZHE, E242FITH
KE R EE TS KR,

# ORI KFRE THD FAITEHRTEARXST
def preprocess_thd_engine(
input_ids: torch.Tensor,
pre_process: bool = True,
need_roll: bool = False,
use_fp8_padding: bool = False,
local_cp_size: int | None = None,
min_local_rows: int | None = None,
pad_to_length_bucket: int | None = None, # #i: £R3ITOKENEEEARN

cp_layout: ContextParallelLayout = "zigzag",
# ... BIEARMNT TP/CP a3, HHE align_size HIMRIDER ...

# LT align_size, FRITERFFH|TH CP K

pad_size = (align_size - seglens_in_batch % align_size) % align_size
seqglens_in_batch_padded = seqglens_in_batch + pad_size
cu_seqlens_padded[1:] = torch.cumsum(seglens_in_batch_padded, dim=0)

# FP8 BN ER: BIKE K total_align Rk

if use_fp8&8_padding:
pad_size_last = (total_align - cu_seglens_padded[-1] % total_align) % total_align
cu_seqglens_padded[-1] += pad_size_last
seglens_in_batch_padded[-1] += pad_size_last

# EERON: E2RITEKER ERES bucket 5§ cp_size 8§ LCM
# XHLWRTHRE CP, MRIEFREFERER AL, AFRD JIT EEF
if pad_to_length_bucket is not None:
if pad_to_length_bucket <= 0:
raise ValueError("pad_to_length_bucket must be a positive integer")
total_alignment = math.lcm(pad_to_length_bucket, cp_size)
if use_fp8_padding:
# 5 FP8 MO FERBR—K LCM, BRFEM padding R
total_alignment = math.lcm(total_alignment, total_align)
pad_size_last = (-cu_seqlens_padded[-1]) % total_alignment
cu_seqlens_padded[-1] += pad_size_last
seglens_in_batch_padded[-1] += pad_size_last

verl/workers/engine/megatron/transformer_impl.py

B2 X4 forward_step fEHT pad_to_length BLE RIS AIE. router replay WA E; [
Bt DCP #BEFE 4245 M

# forward_step FARIFEC EAEATH KM bucket, FIELF ZIFNAE
pad_to_length_bucket = (
self.engine_config.pad_to_length_bucket
if self.engine_config.pad_to_length and self.engine_config.use_remove_padding
else None



)

# DRGSR B LB R IR padding KBRS i #8505 A AR 89X FT1E X
if pad_to_length_bucket is not None and distillation_use_topk:

raise RuntimeError("pad_to_length is not supported with top-K distillation")
if pad_to_length_bucket is not None and self.enable_routing_replay:

raise RuntimeError("pad_to_length is not supported with router replay")

# S CP R BMIM RN ELKEMAE, EE bucket RKBEIFHMRIR

# X RARBSA FAEBR R R ¥ _check_dcp_unsupported_features ¥ :

# if engine_config.pad_to_length:

# raise NotImplementedError("dynamic_context_parallel does not support pad_to_length")
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TE verl/models/mcore/util.py %8 406 1T, # & wuxibin89 #&i"]: “Does
pad_to_length_bucket need cp_size>1?" (QMEZEBETEEZERCP KT 1) . 1F#&
ISEEKYAN E£: “No. Bucket padding is useful independently of context parallelism.
With CP=1, lcm(512, 1) = 512, so a packed length of 513 is padded to 1024. With
CP>1, the LCM keeps the global length divisible by both the configured bucket and CP
size. Commit 01734cc4 makes the CP=1 regression case explicit.” &18: o#@xt CP=1 [{
MAEX, LCM RITBRBEAMIEN: X 01734cc4 ¥ CP=1 WEIZH R BN,

« pad_to_length_bucket 2 & EE cp_size>1 FR#| (design): REE cp_size>1 FR#|; LCM
WitFEEEZ CP=1 5 CP>1, B4b CP=1 MR,
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AT #7388 By Megatron forward A B ER A FURENFEAE 3% 53K,

« RFEFRIT: BRAXRAARKZINEATA , ARG padding THESE&EFH ., 5 DCP/
M /router replay RRE , I EHELHKEL | MINXEBEE CP=1 %5
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« PR #7272 [fsdp,veomni] feat: support pad_to_length to reduce jit compile time:
FSDP/VeOmni MIE3h &=, & PR A Megatron AN FAEREE .

« PR #6555 [megatron] feat: add dynamic context parallel scheduling: 12 CP RE 5 4
PR MR EREHR, PR PERELFEALS,

« PR #7261 [megatron] fix: pad multidimensional THD tensors along the sequence
dimension: E—# T E & %K util.py 8 THD padding 8 £, &~ PR EHEEM T ELH
AR,



