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forwarded model B, i#3id iter model routers(model) YKEAER chunk 8 router, FHi%
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B E &7,
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WRE LS HF config BT T E (_get_hf_text_config/_iter_hf_config_tree/get_hf
_config_attr) , &5 get_hf rope_theta, it make_megatron_module 8

hidden_size 3BE get_hf config_attr, %# Qwen3-Omni LEERE R2 %k,
verl/workers/engine/megatron/transformer_impl.py (#3& 5|% &2 ; 35| source; %E#&
core-logic; &5 forward_backward_batch, forward_step) : MegatronEngine 23
12: forward_backward_batch #73%& record_r2_routes #t#4% opt-in ¥|ZE, forward_step
#9 RECORD/REPLAY #1#B& 8 model-scoped &, ZARE #7106 EYVIAAN O EKFh,
tests/workers/engine/megatron/test_router_replay_utils_on_cpu.py ({3t BRBEK; £
7 test; LA test-coverage; &S _FakeRouter,
test_empty_registry_is_a_noop_for_replay_disabled_engine,

test_action_queries_use_forwarded_model_instead_of_global_registry,
test_registry_layouts_select_exact_moe_layers) : #7138 429 TR GEN: BEZE
registry no-op. forwarded-model % TF2/F registry. local/global registry i Ja.
VPP BE5i%#R. EEES5HF. & MoE stage 8 O-layer map, &4 PR IEFMEISIEH
A,

. tests/utils/test_megatron_utils_nested_config.py (23 BCEREHT; 5| test; £R
test-coverage; 5 test_get hf rope_theta_from_nested_omni_text_config,
test_get_hf config_attr_handles_nested_configs_and_cycles,
test_nested_config_lookup_does_not_fall_back_to_multimodal_sibling,
test_get_hf _config_attr_preserves_falsey text_values) : FIEHRESHELS config FEITHY
FIHUMNIR: text hoE. JLERAE. IR, falsey (ERE, RIE
get_hf_config_attr/get_hf _rope_theta % #&S5 transformers>=5 BE T HIT A,

. verl/utils/config.py (13 EEEMRL; 3KF| source; EH core-logic; &5
_validate_router_replay_config) : #3% validate_router_replay_config: ¥ worker &
SHEIFEL R2 5 rollout_correction.bypass_mode=True B948&, B A R2 &K#i actor
old_log_probs RI[EIERKEEH, bypass KBk ZAETME,

. tests/special_distributed/test_router_replay_empty pp.py (#E3k FAKLMR; 5| test
: 2R test-coverage; 45 test_empty_and_uneven pp_collectives) : #i 4-GPU &
5Z PP collective Misk: IEZE / 734 MoE B2 #) PP stage £ pp_gather 5§ VPP &
HTHNRaZEME, HEEEBRN SamitHuang *F collective —3ME#) review,

. tests/utils/test_config_router_replay_on_cpu.py (13t ELERE; K5 test; LR
test-coverage; 5 test r2_rejects_bypass_mode_before_worker_startup,
test_non_r2_modes_allow_bypass) : &% R2 + bypass_mode B E & FHIFIERIE, XU
& non-R2 R 4 bypass BIFEEIT N



*BEM5 . merge_router_topk_indices, set_router_replay_data,
reorder_and_merge_vpp_layers, pp_gather, get_hf_config_attr, get_hf _rope_theta,
_iter_hf_config_tree, _get_hf_text_config, _validate_router_replay_config,
forward_backward_batch, forward_step, is_r2_record_action, is_replay_forward_action,
is_replay_backward_action, _get_action_router_list

RPERRD B

verl/utils/megatron/router_replay_utils.py

R2 router replay B9#% o T EAZEIR: merge router topk_indices 5 set_router replay data
XA model-scoped WK%, ¥ stage O-layer L. ## layer_number HiF. EEEE5
BB BERE, EAREENEER,

def merge_router_topk_indices(attention_mask, input_ids, mini_layer_topk_idx_list,
tf_config, vp_rank=None, local_cp_size=None, model=None):
"3 AT micro-batch B R BB top-k B eH-E I3 mini_layer_topk_idx_list"™"
with torch.no_grad():
# BSHD JEHEB AL attention_mask, BN TSEM pack/unpack 35
if not input_ids.is_nested and attention_mask is None:
raise RuntimeError("router replay RECORD requires attention_mask for non-nested
BSHD inputs.")
vp_rank = 0 if vp_rank is None else vp_rank

# MM YRET forward BIERIKE router, A 2IRHIE LT registry.
#IXRAE #7786 EVIAXEE: replay BARBRATRSEIXE,
if model is not None:
# #% layer_number H/F /5 Bi#ES, {RIL RECORD HEF5 REPLAY
# ¥ layer_number - 1 / MoE 5 & 3| B =K —3K
model_routers = sorted(iter_model_routers(model), key=lambda item: item[0])
layer_numbers = [layer_number for layer_number, _ in model_routers]
if len(layer_numbers) |= len(set(layer_numbers)):
raise RuntimeError("router replay RECORD found duplicate layer numbers in the
forwarded model: "
f'layer_numbers={layer_numbers}, vp_rank={vp_rank}")
router_instances_list = [router for _, router in model_routers]
else:
# FEBREAS: MEXFELA registry E1L router
router_instances_list = RouterReplayHelper.get_micro_batch_router_list(tf_config, vp_
rank)

# 7%= router & replay Z2HEX T2 no-op, 1EARKE MoE B stage AR 4 K
if not router_instances_list:
expected = get_moe_num_layers_to_build(tf_config, vp_rank)
if expected:
raise RuntimeError("router replay RECORD found no routers in a stage that expects
MoE layers: "
f'expected={expected}, vp_rank={vp_rank}")
topk = getattr(tf_config, "moe_router_topk", None)



if not isinstance(topk, int) or topk <= 0:
raise RuntimeError("router replay RECORD cannot build an empty local route map
without a positive "
f'moe_router_topk, got {topk!r}.")
# O-layer AL map: ik% PP stage aE55 pp_gather X— PP @2 &£ AKMAE
if input_ids.is_nested:
empty_routes = [torch.empty((tokens.shape[0], 0, topk), dtype=torch.int16)
for tokens in input_ids.unbind()]
mini_layer_topk_idx_list.append(torch.nested.as_nested_tensor(empty_routes, layout=
torch.jagged))
else:
batch_size, seq_len = attention_mask.shapel:2]
mini_layer_topk_idx_list.append(
torch.empty((batch_size, seq_len, 0, topk), dtype=torch.int16, device="cpu"))
return

# RIAK stage FTA router ER5ERX T iR, BRABIIREE, MFILFEREEAL
missing = [idx for idx, router in enumerate(router_instances_list)
if router.recorded_topk_idx is None]
if missing:
local_rank_info = get_current_rank_layer_info(tf_config, vp_rank)
raise RuntimeError("router replay RECORD did not capture all local routers:

f"missing_local_positions={missing}, local_layer_range={local_rank_info},
f'"pp_rank={mpu.get_pipeline_model_parallel_rank()}, vp_rank={vp_rank}")
# 5% #A. uint8 view. SP gather. THD/BSHD pack X5

verl/utils/megatron_utils.py

I E LS HF config BT TER (_get hf text config/_iter_hf config_tree/get_hf_
config_attr) , EXE get _hf rope_theta, Fit make_megatron_module B hidden_size 3k
BUE get_hf config_attr, X# Qwen3-Omni EER A R2 )%k,

# AR text XFRESERA,; BAHNEE sub_configs,

# # % audio/code2wav L F X HEFEM hidden_size / rope_theta
_HF_CONFIG_CHILD_NAMES = ("text_config", "language_config", "thinker_config", "model_
config")

def _get_hf_text_config(hf_config):

# 48 #£ transformers BIFLSEIL get_text_config() 417 88
get_text_config = getattr(hf_config, "get_text_config", None)
if callable(get_text_config):

text_config = get_text_config()

if text_config is not None:

return text_config

return getattr(hf_config, "text_config", None)

def _iter_hf_config_tree(hf_config):



seen = set()

def _visit(config):
if id(config) in seen:
return # B5EF: #RE config WRER M 3| AR 2
seen.add(id(config))

text_config = _get_hf _text_config(config)
if text_config is not None and text_config is not config:
yield from _visit(text_config) # 4 text o %
for child_name in _HF_CONFIG_CHILD_NAMES:
child_config = getattr(config, child_name, None)
if child_config is not None and child_config is not text_config:
yield from _visit(child_config)
yield config

yield from _visit(hf_config)

def get_hf_config_attr(hf_config, attr_name):
# BMITEML text config HIZEE, BRWRN R ELZHNBER L
text_config = _get_hf_text_config(hf_config)
if text_config is not None:
value = getattr(text_config, attr_name, None)
if value is not None:
return value
for config in _iter_hf_config_tree(hf_config):
value = getattr(config, attr_name, None)
if value is not None:
return value
raise AttributeError(f'{type(hf_config).__name__} has no nested {attr_name}.")

verl/workers/engine/megatron/transformer_impl.py

MegatronEngine o #ER42 . forward backward_batch #3¥ record r2 routes #2&
opt-in ¥|&E, forward_step 89 RECORD/REPLAY t1#:2%58 model-scoped &if], EMRE
#7106 EYVIAKA O R KB,

enable_routing_replay = tu.get_non_tensor_data(data, key="enable_routing_replay", default=
False)
# MR —RMHIE R2 RECORD: BRiA disabled B2 5E&F At replay KA,
# XEAXT #7106 B3 (BHRAEWRLR registry) BIRIB ML)
record_r2_routes = (

enable_routing_replay

and forward_only

and self.engine_config.router_replay.mode == "R2"

and data.get("routed_experts", None) is None
)
for micro_batch in micro_batches:

tu.assign_non_tensor(micro_batch, num_micro_batch=n_micro_batch)



tu.assign_non_tensor(micro_batch, record_r2_routes=record_r2_routes)
# ... E4 micro_batch F4LE

# R2 RECORD %X JE B 42 : VPP B#% schedule EHER chunk,
# 3 DCP &1L routed_experts B E model_output fit actor EFFE REPLAY
if record_r2_routes:
if not self.mini_layer_topk_idx_list:
raise RuntimeError("R2 RECORD completed without capturing any router routes.")
if self.tf_config.virtual_pipeline_model_parallel_size is hot None:

# VPP % : %3% schedule EHE &% chunk B routes

else:
layers_topk_idx = torch.cat(self.mini_layer_topk_idx_list, dim=0)
if record_r2_routes and dcp_group is None:
output["'model_output"]["routed_experts"] = layers_topk_idx
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5. iBLEERF: R2 + bypass_mode=True && B ValueError, & T
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« PR #7106 [megatron] fix: preserve R2 router replay for THD-packed batches: 7~ PR
BB RIESZH,: B85 THD-packed batch T R2 i EIFKIEM M, 1BEA replay 2 /A B



EBR LR registry 3IAEIMHER,

+ PR #7786 Revert "[megatron] fix: preserve R2 router replay for THD-packed
batches": A~ PR £ MEIVIKIR: EERT #7106; #7805 LL opt-in + model-scoped #
HRAEHIARERIEEE,

« PR #7702 [megatron] fix: pad VLM THD input to TP/CP alignment before SP scatter:
EJ& Megatron THD/ F3|FATIEMME4EIFL, 15LEA verl £ Megatron SEEZR A THD
packing 54 AXF EFHFLEZN,



