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PATHRE

- —A)1E: Megatron FEFZ CP EAE, KEFIIFLEAL 60%

- EMNME: A/, A PR IBNMEAR=: —& thin adapter Wit——LREEXAEH
%5 b Megatron-Core, verl RERB#ER B S MbIkE, BRES IFRNIERMER
e (REABHT 1470 TRAEREZNZEEFEERBR) ; —2EFR feature R
_check_dcp_unsupported_features, {BFFAFERBZHEESRSEBIE—AD; =2 DCP F
local token loss 5% )F R EHSZIMAET (leader Us& + all_gather_object + jagged
1) , TEAXARNINEBERZITHNSE, EIXE S KF verl/utils/dynamic_cp_sche

duler.py 5 verl/workers/engine/megatron/transformer_impl.py #4t,

TN EES BAL

PR body FARGIEH, #4& CP EKERIIKELSA (1K B 16K) TRERKERDEN CP
#1E5 padding T/E, M1 DCP " UEEA packed micro-batch t3%E %A E /N A, CP
group, MRV F5E. ISEEKYAN & review FERIBALMEE SR E sh & EAA M (it
would be better if you could provide some perf and precision curve to prove the
effectiveness of DCP") , #EEMERET +60.6% FH 5 loss [LFARZTWEE, HIH,
ISEEKYAN 32IAAREEAN T Megatron 45 MEekshi@ A loss Rk ("it is not permitted to modify
the loss function for megatron's specific feature... we must make our DCP free of

changing losses") , XK AL TR B ERARBMTIE loss MPEBL R,

LIV AR
LHLAAN 5 F

1. IR EERLE verl/utils/dynamic_cp_scheduler.py (F38 286 4T)
get_megatron_dynamic_cp_scheduler_cls() M megatron.core.datasets.data_schedule
g A DefaultDynamicCPScheduler, & Megatron-Core &
NVIDIA/Megatron-LM#5154 M| B EE; DynamicCPScheduler.schedule() # DPxCP
group 5§ max_seqlen_per_dp_cp_rank itE & micro-batch B9AM CP group, it
tu.assign_non_tensor_data & micro-batch Fifm local_cp_size. _dcp_sample_ids.
_dcp_group_leader. _dcp_padding_mask F##E; postprocess_dynamic_cp_batch()
RIKEFA CP group leader 9%, £ all gather object JSLEJEIZ sample id 1R EJR4E
RFHEZE jagged NestedTensor,



2. BB &£ K verl/workers/engine/megatron/transformer_impl.py (+254/-95)
_init_device_mesh() # mpu BAIEMLEARLE DPxCP A/ (BHER/NTF 2) HFEIR
RERsH S DPXxCP 448, RAMMEMLEE initialize_model_parallel &£ X
dynamic_context_parallel=True; _check_dcp_unsupported_features() &£+ 3E4: FP8.
VPP. value model. ZA&ZAs. distillation 5 moe_router fusion; fused forward 3#3i¥
_resolve_fused_temperature() X3FHArE / ¥WABE; _attach_dcp_recorded_routes() %
sample id BITEKH topk BEHEFEZE|E micro-batch # model output,

3. BBEHKIERAKE: verl/utils/megatron/router_replay_utils.py &
_context_parallel_layout() #BILZE, merge_router_topk_indices()/set_router_replay_d
ata() 30 local_cp_size 5§ cp_layout #FEfE, ##E align_r3_router_replay_data() A
rollout SR& BTG —4T route b &, pp_gather() MHxEK B LMS| CPU & all_gather
; verl/models/mcore/mtp_patch.py #3€ resolve_cp_group() (thZfER
packed_seq_params.cp_group) &5 get mtp_loss _config() (3% token VA—fLE-FIAE
MTP scaling) ; verl/utils/megatron_utils.py BIFRIBAR
dynamic_cp_split_batch/dynamic_cp_merge output (ETF 2 HWELWELELH, -82
7)o

4. BBESXHY: verl/trainer/config/engine/megatron.yaml. ref/megatron_ref.yaml.
_generated_ppo_megatron_trainer.yam| #F#3#¥ dynamic_context_parallel 1B XBEE ; g
docs/advance/dynamic_context_parallel.rst #tER A5 FR&|: PR body i
Qwen3-30B-A3B &M 5 loss XTHbEA,

5. MIRELE (6 NXM) : 3 tests/utils/test_dynamic_cp_scheduler.py GRE.
padding mask. MBINFIRE. 5IERYA. fused forward £%) .|
tests/utils/test_megatron_router_replay dcp.py (R2/R3 Bw#HE5314& CP group) .
tests/special_distributed/test_megatron_dynamic_cp_features.py (ES5Z 4 rank F
CP2+CP1 JB&H router replay 5 MTP BIR[E) . tests/utils/test_megatron_mtp_dcp.p
y (MTP loss #4124 group 5 token J/3—1b) ; 1&BK tests/utils/test_megatron_bshd_prep
rocess.py (%% THD FF%|4 padding) 5 tests/special_distributed/run_all.she

R

« verl/utils/dynamic_cp_scheduler.py (13 EEEER; 35| source; EH core-logic; &F
£ get_megatron_dynamic_cp_scheduler_cls, _local_padding_mask, _cp_members,
DynamicCPScheduler) : DCP #/u#3EXfF: Megatron-Core AE 258 thin
TensorDict adapter, fi3 micro-batch Hif2. padding mask #3&5 i H Uk & 1% )R,
EEANTHEEAR A,

- verl/workers/engine/megatron/transformer_impl.py (#3k 5|8 &% ; 5| source; £
core-logic; 5 _resolve_fused_temperature, _validate_dcp_world_size,
_check_dcp_unsupported_features, _attach_dcp_recorded_routes) : DCP 895 ¥ &£ 5,
AB: RERAEEML. FXIFFEE PRI, fused forward SREMATS router replay
BB EHE, #S CP AFPHWZILEMRE,

« verl/utils/megatron/router_replay_utils.py (#£3k BS@HEIK; 25| source; £
core-logic; 5 _context_parallel_layout, get_num_layers_to_build,
merge_router_topk_indices, align_r3_router_replay_data) : router replay (R2/R3) &



DCP FTHIBIER AL local_cp_size #HfE, R3 BEITFE PP B rank IK&H] device
)3—1k,

verl/utils/megatron_utils.py (#3R % T E; K5 source; FEH core-logic; &5
dynamic_cp_split_batch, dynamic_cp_merge_output, get_megatron_mtp_loss) : #lfR
IBRRET 2 8928 dynamic_cp_split_batch/dynamic_cp_merge_output (-82 4T)
SZ—3FORAEAE, FHAE MTP loss |F—1 LB LUFHREH MR MCore tracker,
verl/models/mcore/mtp_patch.py (#3Rk MTP % #F; K% source; 2R data-contract;
%5 resolve_cp_group, _get mtp_loss_config) : MTP Z£ DCP FTH#IERL: &4
micro-batch £ packed_seq_params #8517 CP group # roll 5 loss #fs, #i%
token JA—1LEFRAE scaling,

verl/models/mcore/util.py (#£3k FF5|F4tIE; 25| source; ER data-contract; &5
_packed_seq_params_supports, preprocess_thd_engine, postprocess_thd_engine) :
THD Fib3E 5 5B 9 TR . X 4F cp_partition_mode %%, BIELS%EKE (40 topk
logits) padding RAER T34,

tests/utils/test_dynamic_cp_scheduler.py (#3k B TMIR; KB test; LA
test-coverage; 45 _FakeGroup, _nested, batch,
test_schedule_adapts_mcore_assignments) : FERGAE LR ETTNIR: B E schedule B
rank 2'Bt. padding mask E5Z token T3k, FEEREEGKRXFF group L. 5|% DCP
#4. fused forward Z#EE S MBI R E.

. tests/special_distributed/test_megatron_dynamic_cp_features.py (i o4 FMi; 3£

Bl test; A test-coverage; 5 _model_parallel, _sample, _route,
test_router_replay_uses_each_microbatch_cp_group) : BE5Z 4 rank 2/ ONR: I0IE
CP2 543 CP1 micro-batch JB&3% & T8 router replay 5 MTP roll/backward, 2
DCP 3 33 IE#A M 89 X BB AR FE,

« docs/advance/dynamic_context_parallel.rst (13 X4%; 25| docs; LA
documentation) : #3 DCP ERAXM: WAFBARN. 58S CP XA, EA%HRER
&, ZERAFP AR,

. verl/trainer/config/engine/megatron.yam| (#3k & ; 255 config; & configuration)
: Megatron 5| 2B E#3E dynamic_context_parallel 1B XFE, EINEEFXNAOEE,

XAFS: DynamicCPScheduler.schedule, postprocess_dynamic_cp_batch,
_local_padding_mask, _cp_members, _check_dcp_unsupported_features,
_attach_dcp_recorded_routes, _resolve_fused_temperature, _resolve_cp_group,
_get_mtp_loss_config, align_r3_router_replay_data, merge_router_topk_indices,
set_router_replay_data, preprocess_thd_engine, postprocess_thd_engine

KERAD B

verl/workers/engine/megatron/transformer_impl.py

DCP BISIEERAD : ZFEMEEIL. REXFFRFEE PRI, fused forward BEBHTES
router replay B @ EH, S CP AP WZILEME M,

# DCP BBAEFRE: FIARREAESHBKIXE, BEHEESRIKF



def _check_dcp_unsupported_features(engine_config, model_config, tf_config=None, batch=
None) -> None:
""REEARA . transformer 5 batch RESEF TE, SMERIE DCP gEAHA R, "
if not engine_config.dynamic_context_parallel:
return
# remove padding & THD FT &M ATIZ
if not engine_config.use_remove_padding:
raise ValueError("dynamic_context_parallel requires use_remove_padding=True")
if model_config.model_type == "value_model":
raise NotImplementedError("Dynamic CP currently supports language models only")
if hasattr(model_config.hf_config, "vision_config"):
raise NotImplementedError("Dynamic CP does not support multimodal models")
if engine_config.virtual_pipeline_model_parallel_size not in (None, 1):
raise NotImplementedError("Dynamic CP does not support virtual pipeline parallelism")

if tf_config is not None:

if getattr(tf_config, "fp8", None) not in (None, False):
raise NotImplementedError("Dynamic CP does not support FP8 training")

# moe_router_fusion &% replay hooks, FTIL5 router replay & /F

if engine_config.router_replay.mode |= "disabled" and getattr(tf_config, "moe_router_

fusion", False):
raise NotImplementedError("Dynamic CP router replay requires moe_router_fusion=
False")

if batch is not None:
if tu.get_non_tensor_data(batch, key="distillation_use_topk", default=False) or tu.get_non_
tensor_data(
batch, key="distillation_only", default=False

raise NotImplementedError("Dynamic CP does not support distillation")

def _attach_dcp_recorded_routes(losses_reduced: list[dict], layers_topk_idx: torch.Tensor) ->
None:
"""}T router replay itk topk B H#% DCP micro-batch # sample id E#E,

REEEHAMRRE MR, EHILREHEMIREZT,
recorded_routes = list(layers_topk_idx.unbind())
cursor =0
for micro_batch_index, micro_output in enumerate(losses_reduced):
micro_sample_ids = micro_output.get(DCP_SAMPLE_IDS)
if not micro_sample_ids:
raise RuntimeError(f"DCP router replay micro-batch {micro_batch_index} has no sample
ids")
end = cursor + len(micro_sample_ids)
if end > len(recorded_routes):
raise RuntimeError(

"DCP router replay produced fewer route tensors than scheduled samples:



f'need {end}, got {len(recorded_routes)}"
)
# B3 jogged NestedTensor, R#F5 model_output HEAhFE—EEH
micro_output.setdefault("model_output", {})["routed_experts"] = torch.nested.as_nested_
tensor(
recorded_routes[cursor:end], layout=torch.jagged

)

cursor = end

if cursor != len(recorded_routes):
raise RuntimeError(
f'"DCP router replay produced unconsumed route tensors: consumed {cursor}, recorded
{len(recorded_routes)}"

)
verl/utils/megatron/router_replay_utils.py

router replay (R2/R3) 7 DCP FTHI%kiEZ Akt local_cp_size #EfE, R3 BBEXFE PP
¥ rank Ux&HY device V13—1t,

def align_r3_router_replay_data(layers_topk_idx: torch.Tensor, input_ids: torch.Tensor) -> torch.
Tensor:

""3I& rollout MM EHHIRA R3 BB 5 BEILKMAZR T X5T,

B EY3 rollout R AESMNERK token IEFKH, EHBEE—NERK token
BB route; R3 replay mask 2IE&/E HERTHRE A native,
XBERNBANZR AT F— DR AT, RIEEBS5ERKEMR—K.
if not layers_topk_idx.is_nested or not input_ids.is_nested:
raise TypeError("R3 router replay requires jagged route targets and input_ids")

route_parts = list(layers_topk_idx.unbind())
input_lens = [int(x) for x in input_ids.offsets().diff().tolist()]
if len(route_parts) = len(input_lens):
raise RuntimeError(
f'"R3 router replay has {len(route_parts)} route sequences for {len(input_lens)} input
sequences"

aligned_parts = []
for sample_id, (routes, input_len) in enumerate(zip(route_parts, input_lens, strict=True)):
route_len = routes.shape[0]
if route_len == input_len:
# BAXTT, EEEAR
aligned_parts.append(routes)
elif route_len == input_len - 1:
# fR&J5—1T route, A—NEEM, RIFPRTE K
placeholder = torch.zeros((1, *routes.shape[1:]), dtype=routes.dtype, device=routes.
device)
aligned_parts.append(torch.cat((routes, placeholder), dim=0))



else:
raise RuntimeError(
f'"R3 router replay sample {sample_id} has {route_len} route rows for {input_len}

input tokens;
"expected equal lengths or exactly one missing final route"

)

return torch.nested.as_nested_tensor(aligned_parts, layout=torch.jagged)

PG R4
BooTHieE P E=4:

1. BENIZE B Megatron-Core AE&E: ISEEKYAN T verl/utils/dynamic_cp_scheduler.
py E#ZI7] "is it possible that we import the core algorithm from megatron-core
instead of rewrite on verl?", {fEEEE BKAFA DefaultDynamicCPScheduler, verl
RREEHIERE (data routing) » X—REREEEPRT gemini-code-assist &t 849 B
ERLZANEB (dcp_make_buckets_equal BMEZERT R, align_sample_id_groups Y15
IRAER TS| R KE. fill_empty gpus {Kf&3TH workload) o

2. RBMEHBGRA loss F#k: ISEEKYAN FE verl/workers/utils/losses.py _EBREIELE A
Megatron 4ok shiE A B e o X8 loss, {EEEE "got it"; RAMRANTF losses.py o
DCP 2&&h, Fr5I3% 5] 2k i B8 e Ml 52 Ko

3. PO #Z&VEH#: ISEEKYAN [ fused kernel (Z&MRXXE) MK LTXRLEZEXEE, EK
¥ fused_kernel. router replay. mtp HIF#&; fFEEERIEITERZFEE=M, ¥}
6B moe_router_fusion B AR ZFF (£ replay hooks)

- B £ A Megatron-Core HEHAMIEES (design): BOHREERFE Megatron-Core By
DefaultDynamicCPScheduler, verl f{Xf# TensorDict :&&. padding mask #3&5 4
W& RIBTERT BHFSZILF ZANEBEE,

« 184 Megatron 4B BB loss R (design): IAMRAF losses.py o DCP # %2k
&, FHKEZEFEKBEHME micro-batch EEMBALIE,

- fused kernel / router replay / MTP RZE M LR (performance): =4 3k%: fused CE
UK local_cp_size 5 DCP padding mask; R2/R3 A 514 CP group; MTP {#H
packed_seq_params B cp_group., moe_router_fusion
_check_dcp_unsupported_features $E4,

« EPEERT N feature (design): #FE check _dcp_unsupported_features &k, &
K5 FP8. VPP. value model. Z#%2s. distillation. moe_router_fusion,

- BHFRAE 8 dcp_make_buckets_equal 3R (correctness): ZBHHRAE RAEELEEM
PR RS R, BOHEAZRE Megatron-Core 38, 8] BRREAAD M i % 25 o

« NestedTensor L E#ZF A sum() BIFREME (correctness): 1E&EE £ fixed, XA
data.get('loss_mask') HEELEERET] 1.0, RiE loss Y3—1L7E DCP BEZAT A,

- BREHIMERESHEE H L (question): fEETE PR body F4ME Qwen3-30B-A3B SFT £ f
B +60.6%, loss X ER 0.0229%, FFidaLE,



- DCP &3 2 FH R N prepare_micro_batches (design): DCP HEF23Z B4k A 4R 7
forward_backward_batch 8 dcp 2% #, FHi#EE DynamicCPScheduler 5
postprocess_dynamic_cp_batch 3%, RIFFZAEREMEE,

R 5 B

- RS BRI T

o ESARERREMEIME . get_megatron_dynamic_cp_scheduler cls() &3 Megatron-Core
& NVIDIA/Megatron-LM#5154 (commit d2e7ec5b) , ARATH BB 5| BV R
E ¥ RuntimeError; #& actor/ref S & 5|28 Megatron MBHF—3K, SES
DPxCP group &k imikis (R EREERNZSH)

« BB/ EYI: transformer_impl.py BREitBE K (+254/-95) , B & _init_device_mesh,
_build_tf_config. forward_backward_batch & x#8&42; B
dynamic_context_parallel=False, EM/FEIMBNLEZEES context_parallel_size REIF
RERSMEES CP AP,

« NestedTensor #&M: review B H*t jagged R EEREA .sum() ZE£IRL PyTorch AR
ARTE; BRIEIKALE loss_mask BERE, 18 postprocess_dynamic_cp_batch #
torch.nested.as_nested_tensor B ¥ B MAKER PyTorch R4,

- BB UKE TSRS postprocess_dynamic_cp_batch it all_gather_object &/ leader By
model_output 7t detach 3| CPU Blk&E, KR K log_prob #HE T HEHIINE D 5 N
FrEHo

« R3 X5FB&iX: align_r3_router_replay_data f&i& route fT#%TF input_len 5
input_len-1, TN#EE; rollout MIFREREHIDFKHE, ZBESPFRIKAWREST
][

- ThEEFR#| ™ : FP8. VPP. value model. %A, distillation. moe_router_fusion ¥ %
NEL, AP IRAREIRESEW, EBEBETEAR,

« W XA FFRB actor_rollout_ref.actor.megatron.dynamic_context_parallel=True
&, KEFIISATH SFT/RL ZHEZEREA (Qwen3-30B-A3B FiE +60.6%) . loss JL
FARE MBXER 0.0229%) ; BEZRI ALK Megatron-Core B|& #5154 IpRA, B
DCP A X ¥#F FP8/VPP/ Z1ESFHE, XA S: micro-batch HIFBRAT & (
local_cp_size. _dcp_sample_ids. _dcp_padding_mask %) , router replay. MTP,
fused forward =NF AL ERLFNAS CP group, EL%EIFEY K; megatron_utils.py
FIHE O / S BEEMR, KHIE API RS EERE, FHEEA: verl 5
Megatron-Core BIFE&UKE, mcore b5 APl (PackedSegParams FE&.
DefaultDynamicCPScheduler #10) TS EHER W DCP B2, ClI $#H3ELM MR
B’A T IR ETS,

« REEARIE: KB Megatron-Core LEIFHRA , #ZOEBRIZEE | FRE| FP8/VPP/ 14,
NestedTensor &M , R3 X RiZ , #HUKE R

PRINSZS
« PR #7297 [megatron] fix: make DeepSeek-V4 context parallelism actually runnable: 5
A PR [@J& Megatron CP zhiELk, ¥{&PK verl/utils/megatron/router_replay_utils.py 5



verl/models/mcore/util.py, DCP EZ5H k¥ F CP /g (zigzag/contiguous) 13681 —
K,

« PR #7261 [megatron] fix: pad multidimensional THD tensors along the sequence
dimension: 57 PR Xt verl/models/mcore/util.py 842 %4 THD padding 18 £ = E 8%,
& FFRIE topk logits % HKEAE CP FTAKEEIR pad.

« PR #7328 [megatron] fix: forward mhc_multistream to MTP and skip activation
reclaim for MTP checkpoints: R EX5h verl/models/mcore/mtp_patch.py, 5 DCP &
MTP ZHFER—A MTP patch K3guR#t, FERPRIFLR L MTP Al FRA M.

« PR #6933 [megatron] feat: migrate fused logprob/entropy from GPTModel.forward
monkey-patch to Megatron output_processor hook: Bkzh T
verl/models/mcore/model_forward_fused.py, 4~ PR .4 fused forward 3&n
local_cp_size 5 router padding mask %, F&KsERRE fused kernel £ DCP F
AT A



