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JRSCEESE: http://prhub.com.cn/verl-project/verl/pull/7407

MTRE

- —AE: BRERIIK int16, XFFHE 255 ERFEMEK

- EEMSME: A/, RAERE: NCCL X int16 BFEY uint8 MALEAGERN. A
duplicate-top-k #&MENRE R replay_mask BJiZiTERE. controller 5 engine BJERT X
4 (controller RRREIFLIR) o ZEIXPHBLETATER tests/utils/test_megatron_router_replay_
dep.py BAREBERAR, HMNE verl/workers/utils/padding.py BIMIFRZ BEIASKIERA
T EERE,

THRES B

PR body 89 B#4r=Z Use torch.int16 for routed_experts to reduce memory footprint, %4
RIDIEIE, ELHIERE: —RIEMME——Uuint8 RAEELRIK 0-255 By expert id,
DeepSeek-V4 E#H—M MoE BIEEMAE T geAET 255, BRI padding.py FEHESE.
T router replay iILEXTFEE to(uint8), &= AFFBRENT (F3EMNIR
test_record_output_preserves_ids_above_uint8 range &1 1EY3 256/511/1023 % id) ;
ZRANBF—int16 ALt int64 BB RINVEFSHARR 1/4, IR replay_mask BIEHHLE
IR docstring AR : FrE TioxkEE WM E (pad EZ. R3 rollout RITFKHELT) #F
ULEBFRTEELR, #HIBA duplicate-top-k A MER T R A EZR, REBEEHEI mask £,

LI AE

1. $IERAEFA N int16: verl/workers/utils/padding.py 8 left_right_2_no_padding Mk
routed_experts.max() <= 255 Bt uint8 &GS X, BAEICFKIM B AT
verl/utils/megatron/router_replay_utils.py B merge_router_topk_indices B3k XA
to(torch.int16), SP all-gather BIF contiguous().view(torch.uint8) 24T NCCL T
int16 B9FR%&|, postprocess JE&H view(torch.int16) R (HREKRZHA
nested_tensor_from_jagged(values.view(int16), offsets)) ;
merge_nested_router_maps 5 pp_gather E A%, pp_gather IEHRESD XA uint8
view # all_gather &R ; verl/models/mcore/util.py B postprocess_thd_engine it
|8] torch.empty 47 output.dtype; verl/workers/engine/megatron/transformer_impl.py
% pp_gather BIAY .to(torch.uint8),

2. VeOmni router replay ¥R#%|8& EH: verl/utils/veomni/router_replay.py B%
micro-batch + B3\ replay_mask &1t A8 micro-batch & X—— recorded M
list[list[Tensor]] Z A list[Tensor]; begin_microbatch(targets=...) BRX



set_microbatch_targets 5 advance_record_microbatch; take_recorded() BAX,
collect_recorded(...); #3 num_fired/num_targets B MAL5| & REPLAY /SR A KT
= BKRAE sp_group KEE all-gather/pad/slice 2%,

3. VeOmni 5| X EHE : verl/workers/engine/veomni/transformer_impl.py Ml
forward_backward_batch A side-channel B-&3Z &, g
_prepare_router_replay_inputs (REPLAY Bt3E routed_experts 3% input_ids E— pad +
Ulysses AN+ E unbind) , prepare_model_outputs £ RECORD Bt#4T
take_recorded().view(uint8) -> _gather_and_unpad_packed -> view(int16) ->
nested_tensor_from_jagged, F#3¢ REPLAY /& num_fired != num_targets B9 #&R

4. BEEBE : verl/utils/reward_score/math_dapo.py 8 verify Z£ Minerva $Z2EX& K (
pred == "[INVALID]") BEfE:RZ| \boxed{} ™#42EX; verl/utils/tokenizer/deepseek.py 5
verl/experimental/agent_loop/agent_loop.py &£
DeepSeekV4ContinuousTokenBuilder #8%3Z%8; examples/grpo_trainer/run_deepseek_
v4_veomni.sh & IERIA,

5. MERBLE: tests/workers/test_router_replay_engine_helpers_on_cpu.py EE N E X
_prepare_router_replay_inputs 5 prepare_model_outputs (& >255 id &) ;
tests/utils/veomni/test_router_replay_on_cpu.py F# 3|# API (
begin_microbatch/take_recorded) ; tests/utils/test_megatron_router_replay_dcp.py
ISIE uint8 view BIE 544 int16; agent_loop schema MR [E# E #,

R

« verl/utils/veomni/router_replay.py (3 BHEIK; 25| source; £ core-logic; &
init, num_fired, num_targets, begin_microbatch) : VeOmni router replay #=2#| &4 %
EM: MZ micro-batch + replay_mask &t H ¥ micro-batch + duplicate-top-k E:3E,
Z PR %R mask AEE int16 EHAXE,

. verl/workers/engine/veomni/transformer_impl.py (13 5|% & ; 35| source; %A
core-logic; 5 _prepare_router_replay_inputs, prepare_model_outputs,
forward_backward_batch) : S| EMIEEEM: MR side-channel &, #¥E
_prepare_router_replay_inputs 5§ RECORD E&4289 gather/unpad/nested EH®, FiA
REPLAY BE#HEBEARE,

« verl/utils/megatron/router_replay_utils.py (&3 BB EK; 5| source; HE&
core-logic; 5 merge_router_topk_indices, merge_nested_router_maps, pp_gather)
: Megatron Il int16 $k3ER 5% 5. SP/PP #2883 uint8 MBI L4T NCCL T int16
BYFRHEl, EEFHITEENRERI,

« verl/workers/utils/padding.py (#£3k #k#E438; £5| source; EF data-contract; &5
left_right_2_no_padding) : MR routed_experts B4 uint8 &EEHED %, EMBE expert
id #83% 255 WERKHNEZEAD, BWHAEREL dtype A,

« verl/models/mcore/util.py (13 A TH; K7 source; A data-contract; K5
postprocess_thd_engine) : postprocess_thd_engine F 85K &3i%E(%& dtype, 1RiIE uint8
payload 7 CP BERRMEIRE|A float32, & Megatron Ml int16 7 ZE KB RETIR,

« verl/workers/engine/megatron/transformer_impl.py (#3k 5|%E; 25| source; ERH
data-contract; 45 forward_backward_batch) : #PF& pp_gather BI® to(uint8) 3@ %&|4



e, 5 int16 FIRRLAXF.

« verl/utils/reward_score/math_dapo.py (#ik Zph&%k; 3£5] source; EH bugfix; &5
verify, compute_score) : DAPO &R EKIGH Minerva & K/E ERE| \boxed{} AR
%, #’HA reward REREHM,

. tests/workers/test_router_replay_engine_helpers_on_cpu.py (&3 BoMR; 25| test
; RA test-coverage; 5 _make_jagged_routed_experts,
TestPrepareRouterReplaylnputs, TestPrepareModelOutputs) : EE5 B Z#H 5| ¥
helper (_prepare_router_replay_inputs / prepare_model_outputs) , H& >255
expert id fREMIREHERIEA PR B9 WMEE,

. tests/utils/veomni/test_router_replay_on_cpu.py (13 BTMR; K5 test; LR
test-coverage; 5 test take_recorded_is_layer_major,
test_record_begin_microbatch_drops_previous_microbatch,
test_replay_strict_missing_target_pos_raises) : =& BARSHUIMRITE 3| APL (
begin_microbatch/take_recorded) , ##F replay_mask 18% A%,

. tests/utils/test_megatron_router_replay_dcp.py (#&E3k Bpls; 25| test; KR
test-coverage; {45 test_router_record_and_replay_use_dynamic_cp_size,
test_pp_gather_normalizes_nested_routes_to_cpu) : 3&iE Megatron Il uint8 view &
ERRIZ 54 int16 dtype, EXEES5ATAH ZHIXRERINR,

XEFE: VeOmniRouterReplay.begin_microbatch, VeOmniRouterReplay.take_recorded,
VeOmniRouterReplay.on_router_forward, VeOmniRouterReplay.num_fired,
VeOmniRouterReplay.num_targets, VeOmniEngineWithLMHead._prepare_router_replay_i
nputs, VeOmniEngineWithLMHead.prepare_model_outputs, merge_router_topk_indices,
merge_nested_router_maps, pp_gather, left_right_2_no_padding,
postprocess_thd_engine, verify

KPR R B
verl/utils/veomni/router_replay.py

VeOmni router replay =& 8B4 0EH: AMZ micro-batch + replay_mask &L R E
micro-batch + duplicate-top-k B3R, & PR #F mask AEL int16 &hayKE,

# verl/utils/veomni/router_replay.py
# EMSIEHIE RIFA 2 micro-batch BRA, BREBELIRTINRG|E,
def __init__(self) -> None:
self._action: RouterReplayAction = RouterReplayAction.DISABLED
# id(router_module) -> position, &4 micro-batch EiE; BHRARLEXF
# BIR L "B R fire”, backward recompute ERR— id e FR—(LE,
self._id_to_pos: dict[int, int] = {
# RECORD: SEME— [nnz, topk] KE, % fire IAF &Ko
self._recorded: list[torch.Tensor] = []
# REPLAY: BB E— [nnz, topk] BFRKE,
self._targets: list[torch.Tensor] = ]
# KR EENIENRARRE,
self._debug: bool = os.environ.get("VERL_ROUTER_REPLAY_DEBUG") == "1"



self._installed: bool = False

@property

def num_fired(self) -> int:
"B begin_microbatch BARSZFR fire LBy router 3k&, A TI|EMA LMz, "
return len(self._id_to_pos)

@property

def num_targets(self) -> int:
""AR micro-batch # REPLAY 2 BAR#E, ™
return len(self._targets)

verl/workers/engine/veomni/transformer_impl.py

SIEMEEEN: MR side-channel B4, #3E _prepare_router_replay_inputs 5
RECORD 428y gather/unpad/nested E &, FFimA REPLAY E#HEARKE,

# verl/workers/engine/veomni/transformer_impl.py
# REPLAY B#r%E#: 5 input_ids RI#N pad + Ulysses slice, BiZBEHFLIEH B,
def _prepare_router_replay_inputs(self, micro_batch: TensorDict, output_args: dict) -> None:
rr = self._router_replay
if rr is None or rr.action is RouterReplayAction.DISABLED:
return

if rr.action is RouterReplayAction.RECORD:
rr.begin_microbatch()
return

routed = micro_batch.get("routed_experts", None)
if routed is None:
raise RuntimeError(
"router_replay REPLAY: micro_batch missing 'routed_experts'.
"Verify that compute_log_prob (R2) or the rollout path (R3) "
"attached routed_experts to the batch before this engine "
"call, and that left_right_2_no_padding preserved it."

# Nested-jagged [bs, seq, L, topk] -> rmpad [total_nnz, L, topk],
# 1835 int64, R pad PHEE RIRIER dtype BRI,
targets = (routed.values() if routed.is_nested else routed).to(torch.int64)
pad_size = int(output_args.get("pad_size", 0))
if pad_size:
# 3 L5 input_ids R pad BE; ©FITESHIBAME
# duplicate-top-k B3R, SHM-TFIHEZMEEN mask BIEA,
targets = torch.cat([targets, targets.new_zeros((pad_size, *targets.shape[1:]))])
if self.use_ulysses_sp:
targets = slice_input_tensor(targets, dim=0, padding=False)

#IREEEIRK LA [total_nnz, topk] BAx, &2 router id ZERILEALE,
rr.begin_microbatch(targets=list(targets.unbind(dim=1)))



verl/utils/megatron/router_replay_utils.py

Megatron flll int16 FHAERLAZH &L . SP/PP R(E3 uint8 ALE 54T NCCL T int16 BYFR
#l, EEHFATEGEHXBEK,

# verl/utils/megatron/router_replay_utils.py

# pp_gather Xt int16 BREBUKE: NCCL I int16 $k3EHRR, E(WE ST,

if local_layers_router_map.is_nested:
# SRERZMER all_gather_object, pickle {RER dtype, TEMME,
local_layers_router_map = local_layers_router_map.to("cpu")
layers_topk_idx_global_list = [None] * world_size
torch.distributed.all_gather_object(layers_topk_idx_global_list, local_layers_router_map, pp_

group)
else:
#int16 £ NCCL EBX R #kiEER, Hi#EFE all_gather kK, XE&LIL
# KEIRFYH reinterpret i uint8 (TERIKEE. FTEHAE) . KEEHE
# view E int16, fRIEEE PP rank BHERIFUES dtype ERIEF,
payload = local_layers_router_map.to(device_name).contiguous().view(torch.uint8)
layers_topk_idx_global_list = [torch.empty_like(payload) for _ in range(world_size)]
torch.distributed.all_gather(
tensor=payload,
tensor_list=layers_topk_idx_global_list,
group=pp_group,
async_op=False,

)
layers_topk_idx_global_list = [t.view(torch.int16) for t in layers_topk_idx_global_list]

N D W
e X fELE
% PR T review i (comments_count=0. review comments=0) , {EMNEX(E B 5 R
AR URMERITRRE &
int16 has no NCCL datatype, so the collective must see the uint8 view while the

recorded routes land back as int16. — R FFRAFMICK T BEEARSRITHE,
XEAR PR IZOCHEARERE,

A model that hooks a subset -- e.g. DeepSeek-V4, whose first three layers are
hash-routed -- silently shifts every layer's target unless its skipped layers are
hooked too. —— #&3& docstring #%ER T #HE num_fired/num_targets AR HY D E M
, RIS EREFEAN hook BHEFEREEAL,

A—NRRERREBIR replay_mask: #EHIEA all-zero BArTH duplicate-top-k &M &R
B3R mask, MAaBMLRSH, EBERMNME topk=1 BRI LERIELE (ZRELEME) .

- EEmMEIT IR AR

R 5 B

- Rfa:



1. BERBIERATE: int16 B#t uint8 3 & padding. engine. model TEE, {47
BEARE R uint8 RiZ (B Z X rollout J53#. checkpoint = reward fll) , —EB&R
S W dtype A~ UEED S EEBRES U o

2. NCCL i tLER#i: pp_gather 5§ merge_router_topk_indices K& uint8 view £#i/E
BRRE, BEXPSBFEYTFRSRNAERE—IX; postprocess_thd_engine B dtype B EE
B85, 1B CP BHE. A batch restore SHAMBIZIE KT,

3. ITAZE: REPLAY /& num_fired != num_targets MEEBREZAZ N EIEE raise; X R
hook &4 MoE EWtER (I DeepSeek-V4 ®i 3 B hash-routed) X E X4} hook,
EN <R EEMIEFE AL

4. MRBEZRR: Fr3 / BEFONREEEA CPU BN, &> GPU/ ZF3RBISRIEE;
multi-rank SP 5 E5Z SparseMoeBlock RIAIH e2e shell HAEZ, - FW: XHAF
s, ZEBE 256 NMEKE MoE AL Megatron 5§ VeOmni KR BEIEE / EK
FEEEN, FRBHRINEMR inted BVY 75%, ARG ES, VeOmni router
replay B controller-engine BRIT4 R ERMT, ELEIEMMBHREFEE side-channel
: Megatron § VeOmni FMIEIEE & dtype TAXNTFF. XMEPAmME, EHRDTH 300
ITRIPRED, BIHERT DTEMES micro-batch B9E AR (begin_microbatch -> &l
@ -> take_recorded/clear) . - NFEARIE: BROHIBERABEERTE , NCCL £
int16 RBAAE , REPLAY AR SITHAEE , - GPU 33 3mM1R

KERIKZ:

« PR #7340 [megatron] fix: bugfix gwen 3 qwen 3.5 router replay: E— router replay 34
BBk, 125 Megatron & e [E1 5K &SR & 2B &L,

« PR #7297 [megatron] fix: make DeepSeek-V4 context parallelism actually runnable:
DeepSeek-V4 £ Megatron LB X HLk, A PR 8 int16 BGEIE 2 A DeepSeek-V4 48
X MoE R

« PR #6804 [BREAKING][rollout] feat: Add Multimodal Continuous Token: 3 %
DeepSeek-V4 ContinuousToken 5 agent_loop %X 2&k5h, 54K tokenizer builder {8 &
ED

« PR #7358 [megatron] feat: bucket packed sequence lengths: 3 % Megatron
preprocess/postprocess thd_engine 5§ mcore/util.py, 57 PR 8y dtype FEAEKFHIEF
— AR,



