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PHATHRE

. —A]iE: (B5 Qwen3.5 Megatron router replay &2k 3K

- EESE: EEFIE, Z PR 2" BMERERTEIRES ZHMERE T FH AR B R Z 5]
. BT MBI RALE B S PrAt S FEBGIRITSERN; MTP layer_number alias B9 =
KRG E WA review X RLMFIME, HiZ = & 5F iter_model_routers By decoder
scope 5 set_router_replay_data B9 MoE FE5#EiZ1E, HXFE4 VPP 3T
layer_number 12X 2 EEEZEESZINEGFP R,

THRES B

PR body FA#3EH Qwen3VLGPTModel. init & megatron bridge &M X decoder
, WEFAB routers B append #H2F/IFREMFBER, T len(router_instances) & 5ZFr
BB E (Qwen3.5-35B-A3B A 80/40, Qwen3.5-122B-A10B A 48/24) , i slice M
offset 0 FFLata4FERBIIN)L router, ERR EEER IR : get replay topk £ default BR1Z.
backward MA# AN REPLAY_BACKWARD, && error #%F warning, |B PR #4567 R4
AR REREREEEFHF

SRR

1. ZREA: & verl/utils/megatron/router_replay_utils.py F A
set_router_replay_data JR53#3E RouterReplayHelper.get_micro_batch_router_list BX
2R EXAMLEN R, TERN2R/IRZ TERENG R,

2. AR FHE: T iter_model_routers(model), ZIFEA module = VPP chunk 7|
%, 3 chunk.decoder F#f (=4 commit ¥53& 7 SEE scope 3| decoder) , ffEH %
router_replay B layer_number JEZ2 8] TopKRouter, ###ERB HH 1-based BF yieldo

3. BX3& set_router_replay_data: 3GANE[3%E5%K model=None, & \B2XH
iter_model_routers ZEEE set_target_indices, H1RBJRA index_by layer / MoE F5
#¥EZ 1, model=None FERERAM B FBEZ, RiEM/ERE,

4. F3E action ¥I#k: #FIE set_model_router_replay_action(model, action), 7
verl/workers/engine/megatron/transformer_impl.py 8 forward_step & =4 :
replay forward BI#] REPLAY_FORWARD. 5 targets B{%& model=unwrapped_model.
forward /&¥] REPLAY_BACKWARD,



5. MRBELE: ¥ tests/utils/megatron/test_router_replay_model_walk_on_cpu.py, it
MagicMock stub # megatron-core &%, A FakeTopKRouter ¥j3& orphans + model
&, BRI targets/action RZFBEA B H router. INLAZ M. MTP ER#E Tk,

REEF:

« verl/utils/megatron/router_replay_utils.py (i3 BB EIK; 5| source; EH
core-logic; %5 set_router_replay_data, iter_model_routers,
set_model_router_replay_action) : #WMEEFTHE: #3E iter_model_routers 5
set_model_router_replay_action, 3% set_router_replay_data ¥&40 model &%k, A&
JRF RN E F RN IR R AT STk,

- verl/workers/engine/megatron/transformer_impl.py ({3t 3% ; 27| source; &
entrypoint; &5 forward_step) : forward_step fEAAE, I unwrapped_model &\
set_router_replay_data, FERA action MIREREHA
set_model_router_replay_action, 2185 52Fr4ARK89E A S

. tests/utils/megatron/test_router_replay_model walk_on_cpu.py (#i3k e EiK; 25|
test; M test-coverage; 5 FakeTopKRouter, _build_model, _routers,
orphans_then_model) : #3& CPU 2, ¥E#EIINL router 3ZEFHIE
targets/action 3| BEE. MTP A% F ik, EFEENTIHN X BIRRE,

XPEME5 iter_model_routers, set_model_router_replay_action, set_router_replay_data,
forward_step

KELRAD B

verl/utils/megatron/router_replay_utils.py

BRME B ATAE: ¥T3 iter_model_routers 5 set_model_router_replay_action, %

set_router_replay_data 3&€40 model 2%k, M\2&FF| KA E FU B AIZER T 2/ F 4t

# WA LRSS forward BIER, #ZERE FHH 1-based layer_number F3k router,
# & & : RouterReplay €3BT append 3|4 RouterReplay.router_instances,
# M Qwen3VLGPTModel #3288 FORBI3E decoder, #EF decoder B8 router
#RERIL 2N &) , FRERIRMNETMA LA RITE,
def iter_model_routers(model):
# model TTEEZEA module, MEAEZE VPP B9 A chunk
for chunk in model if isinstance(model, list | tuple) else [model]:
# R\ decoder FH: MTP E#Y layer_number A 1 EHrit2k,
# 25 decoder B 1 2 alias, i replay iKEE%A MTP 1T
# GPTModel #n HybridModel F mtp #fZ decoder B4 736 &,
# scope 3| decoder ¥ X Rk MTP,
for module in getattr(chunk, "decoder", chunk).modules():
router = getattr(module, "router_replay", None)
if isinstance(module, TopKRouter) and router is not None and module.layer_number is
not None:
yield module.layer_number, router

def set_model_router_replay_action(model, router_replay_action):
# 5 set_router_replay_data B walk f&#F—2K, & REPLAY_FORWARD / REPLAY_BACKWARD



# MBEIEIES forward 8 router £, BRIBIIILFEK backward B IB RS
for _, router in iter_model_routers(model):
router.set_router_replay_action(router_replay_action)

# A model RTETHEA B HH router 5 targets, EMT XL IFa";
# & model BEREIRENESRINRMEY A, RIEM)E RS
if model is not None:
for layer_number, router in iter_model_routers(model):
layer_idx = layer_number - 1
# R2 B3B4& dense/MoE B, layers_topk_idx_reshape X2 MoE &,
# EEMEMK MoE EF5; R3 =4 MoE AENMAZERES,
idx = layer_idx if index_by_layer else sum(
1 for i in range(layer_idx) if is_moe_layer(tf_config, i)
)
if 0 <= idx < layers_topk_idx_reshape.shape[0]:
router.set_target_indices(
layers_topk_idx_reshapelidx].to(torch.inté4),
replay_mask=replay_mask_rmpad_split,
)

return

verl/workers/engine/megatron/transformer_impl.py

forward_step fEAANE, 1B unwrapped_model f&X set_router_replay_data, FEREND
action YI#/EIF 5B A set_model_router_replay_action, =& & SZPrERKMIER S,

# 3 replay forward ®I, Z63&#HIE action YIREAR H 5L router Lk

if RouterReplayHelper.is_replay_backward_action(self.tf_config, vp_rank):
router_instance_list = RouterReplayHelper.get_micro_batch_router_list(self.tf_config,
vp_rank)
for router in router_instance_list:

router.set_router_replay_action(RouterReplayAction.REPLAY_FORWARD)

set_model_router_replay_action(unwrapped_model, RouterReplayAction.REPLAY_
FORWARD)

# 5 targets REREEMNRBEH L, BENRIEZMNIUAMELFIIE
if RouterReplayHelper.is_replay_forward_action(self.tf_config, vp_rank):
layers_topk_idx = model_inputs["routed_experts"]
replay_mask = None
if self.engine_config.router_replay.mode == "R3":
layers_topk_idx = align_r3_router_replay_data(layers_topk_idx, input_ids)
replay_mask = build_r3_replay_mask(input_ids, batch["response_mask"])
set_router_replay_data(
layers_topk_idx,
None,
self.tf_config,
vp_rank,
replay_mask=replay_mask,
local_cp_size=local_cp_size,
model=unwrapped_model,



)

# forward %R /5415 REPLAY_BACKWARD, RE#&/ERFEREE router
if RouterReplayHelper.is_replay_forward_action(self.tf_config, vp_rank):
router_instance_list = RouterReplayHelper.get_micro_batch_router_list(self.tf_config,
vp_rank)
for router in router_instance_list:
router.set_router_replay_action(RouterReplayAction.REPLAY_BACKWARD)
set_model_router_replay_action(unwrapped_model, RouterReplayAction.REPLAY_

BACKWARD)
AT K

BWTHE R4S iter_model_routers BY3RASERBEF : wuxibin89 £ line 502 £ H"MTP B &Y
layer number 42 1-based, EEHEESMIL MTP + router replay”; HollowMané [ ¥ gy
router replay #FR&#% MTP (get moe num_layers_to_build Rit A\ mtp_num_layers) ,
{BRE5| N MTP BtE/INS; EricMarcus-ai ZIARAREA chunk.modules() €84 MTP, K&
BIP& A scope B decoder #HF3E test mtp _routers_are not_addressed, REIBFULER R3 R,
T MTP router replay & Z X FR&E, &4 HollowMané #EFIEMLGTM, thanks!”,

. iter_model_routers BE &% MTP BE? (correctness): ¥ iter_model_routers 893& 7 3%

EFREE chunk.decoder F#f, MTP BREH I, TAER% positional B2—3K,

R Fe5 %
o RS

1. VPP BB E X FRHAZEM: iter_model_routers 1&K# module.layer number, #& VPP 3%
ETZEMANALRESMIEREES, layer number - 1 TEEHRRE; &H 0 <= idx <
shape[0] fR#F, EBFRHSERN BAREAN, TEESLPR VPP 4 FRIE,

2. Megatron-Core f&51&K#i: router_replay_utils.py #3%¢ 7 from
megatron.core.transformer.moe.router import TopKRouter WS AN, &
megatron-core AT FEIZERKBIRETE, SEE import kK (UXERA router
replay B9E&12 £ import, LT@EINERZE M) ,

3. fTHA®RZEM: set_router_replay_data By model X SEBNEEHEE return, TR
A get_current_rank_layer_info WML E# S ; REZIRAA (transformer_impl) £7
model, |IHEZBAEHIT, BIRE model=None 1EA fallback, BEEIE,

4. MEREFFEE: B microbatch ERRIWARBIARIRNY, 1EE BMNAZETHEY, R, BF
RRABRB ARSI — I K VPP chunk BEZX %, "ZEJ& memoization, - ®"H: AF
Ml: BFA Qwen3-VL / Qwen3.5 B Megatron router replay (R2/R3) IR HEEBR L
%, MoE B&H5 rollout IBRKXF, IAEMRMERE; HMER B FRAIIL router,
ITHESRERES—K, 2%M: forward_step Bt —RER IR, FEEMPE;
K& router replay TEE 35 Megatron worker A0, RAAE/N (+189/-4) ,
RBAM: *h ETY CPU B0, MIREBZET #4567 B MM, HASE5| N\ MTP router
replay XV TR, - RREARD: BONKBEZRS) , FRBRABEREEE , VPP TR
FEXFRIE , MTP AR



KRR EE

+ PR #4567 [megatron] fix: Fix RouterReplay/TopKRouter mismatch to support
qwen3vl: Bl —EIRBYAF PR: Qwen3-VL T RouterReplay.router_instances 5
TopKRouter RIUEZ; 1EETE body FERFS|H, |H PR RMBEXEH,

« PR #6555 [megatron] feat: add dynamic context parallel scheduling: [& X4
verl/utils/megatron/router_replay_utils.py BIRX2&54, 5| A R3 replay mask. #hZ& CP &
: &K PR 8 model walk F3it5 R2/R3 B index_by_layer Z#1 F— X4 N thE,

« PR #7297 [megatron] fix: make DeepSeek-V4 context parallelism actually runnable: &
#& & verl/utils/megatron/router_replay _utils.py, &3 CP i R; BRIz X4E
Megatron ZAFHEHERS, EEBRMEEIERE,



