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radixark/miles
feat(fsdp): support rollout routing replay (R3) for fsdp backend
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JRCEEHE: http://prhub.com.cn/radixark/miles/pull/2235

MRS

- —A)iE: FSDP Ja3m#mi R3 B ER, BE=M MoE %M

- EEME: EERE. BITXERERE: ERFBENBEN Z R IRSKE
RoutingReplayAdapter, #%F decoder E&RG|fIE MoE BB M7 2 EFAIEIERA
, BEAREAT forward/backward SUBHrkE B ESFELENERN, EELEY EH MoE
Zepysk 837 FSDP I IEHTE, AR PR BMESE,; RBTEINKIE -—ci-test ZIMIERKR
BFE,

THRES B

PR body BAFATEH R3 IO AT BEIRIL AR (replay_base.py. replay_data.py 5
roulout = & routed_experts BIZRDHIKREKSN) , Megatron ZEH fork B TopKRouter A
2% hook, i FSDP I4MER 4 HF modeling, EIWE ZIZER B % hook, FHHLEILE
FSDP B E I rollout HEILT RERBERF, Mif/ELE train/infer MR ZE; ST
gwen3 &4 2x BkE, B check replay_result Mkft& (LE token & LA T 1%) »

LI AE

1. FEBAERE miles/backends/experimental/fsdp_utils/adaptations/routing_replay.py
: £ X RoutingReplayAdapter (name/applies_to/module_cls_name/install) S#EREF
&, M enable (FEESEZE manager JRA) . discover_moe_modules (IZtERE L
£, MoE B, HMERKRZENMENTELE decoder E&3|) . install (AEEH hook
N&RBERIIEM replay R) . fill (38 rollout MERBEHBFEEANEET) .
log_prob_stage/stage/rewind/reset (stage RS HEARITHI) o EFIRBRENMBITE K
SlfmIAE AR MR A, EEA Qwen3.5 XK /| ZESTERLEINRKERRRE.,

2. FIEEM R hook miles/backends/experimental/fsdp_utils/models/replay_routers.py:
install_gwen3_router_replay E %} Qwen3MoeTopKRouter/Qwen3_5MoeTopKRouter &
forward, F _miles_replay_topk E#JR 44 torch.topk;
install_glm4_moe_lite_router_replay E4F Glm4MoeliteMoE .route_tokens_to_experts,
R B E AL Fi%iE topk, R group-limited BB R H topk(2) 54H3%3%F, FAEKAS
IEX id BHARSZE; GLM BREM sigmoid & logits F gather, 1RIE=TM,

3. 1£ specs HIFMIERLE . adaptations/specs/gwen3_moe.py. qwen3_5.py.
glm4_moe_lite.py & B i3 register_routing_replay_adapter Xt applies_to #|E5*t
R hook; qwen3_5 B4 _is_gwen3_5 moe EIEZE gwen3_5 moe_text §ZESER,



4. ¥ actor IZFEIL: miles/backends/experimental/fsdp_utils/actor.py & init & A
routing_replay.enable 5 routing_replay.install ({X actor, ref #A K223 DI E ST
M) ; _train_core # ref MERH FALLTHROUGH, actor logprob MEEH log_prob_stage

(rollout Z1&A replay_forward, 3E rollout KA record) J& rewind, IZMEREAE
REPLAY_BACKWARD, _train_step 8 forward & REPLAY_FORWARD, {EfEKE 5
EHE M backward HEFREREK,

5. 235 #HIERZEE . miles/utils/arguments.py #3E resolve_fsdp_num_layers ({£45EX
text_config B9 num_hidden_layers) ##H hf_checkpoint B3R 7 args.num_layers,

A A sglang_rollout ZA 'Y reshape BH buffer; miles/backends/training_utils/replay_
data.py BRAAREEEIEL args.sequence_parallel, # % FSDP &2 AttributeError,

6. MRE CI B2E: tests/fast/backends/test_fsdp_routing_replay.py 5
test_fsdp_replay_routers.py £ stage-a-cpu, 3tFAFEH
tests/fast/fixtures/replay_fixtures.py (CpuReplay I E 2 Replay BIRBATIEX)
tests/e2e/fsdp/r3/ FHZEM— e2e (qwen3-30B-A3B. gwen3-35B-A3B.
GLM-4.7-Flash) , @%fFF B --use-rollout-routing-replay —ci-test
--gradient-checkpointing -——colocate, H check_replay_result %R E R IEA M,

R

« miles/backends/experimental/fsdp_utils/adaptations/routing_replay.py (13t B& 1 E ik
; 25| source; EA dependency-wiring; 5 RoutingReplayAdapter,
register_routing_replay_adapter, resolve_routing_replay_adapter, uses_rollout_replay)
: R3 EEREZA: EREIMEMT. MoE HEIREI. hook X5 replay FIEM.
stage RH G $IEER, & FSDP actor 5/E3 L% R3 2 8l —HZE,
miles/backends/experimental/fsdp_utils/models/replay_routers.py ({&3k Ba#F; &£
% source; EH data-contract; &5 _qwen3_router_forward,
install_gwen3_router_replay, _glm4_moe_lite_route_tokens_to_experts,
install_glm4_moe_lite_router_replay) : 22¥1%% hook: E#E qwen3/qwen3_5 H
TopKRouter.forward 5§ GLM group-limited B BHBIERA topk, REFRM, & R3 REE
stock HF &= _E TRy %53,

miles/backends/experimental/fsdp_utils/actor.py ({E3R I|ZMEFR; £ 5] source; FEH
dependency-wiring) : & MEIRGRAE: fill. ref fallthrough. actor replay_forward +
rewind. % replay_backward/replay forward #x&, & R3 AXNEKRZR, hEH—K
A review B9,

miles/utils/arguments.py (1R3% SN, KA source; EH core-logic; 5
resolve_fsdp_num_layers) : {&& FSDP B&fZ num_layers #&%: sglang_rollout &&H
args.num_layers 1B & buffer reshape B [tokens, num_layers, topk], #73¥
resolve_fsdp_num_layers # M hf_checkpoint 3E7%,
miles/backends/experimental/fsdp_utils/adaptations/specs/qwen3_5.py (HEik 3EEL S ;
25| source; EA& core-logic; &5 _is_qwen3_5 moe) : A gwen3_5 _moe /
gwen3_5_moe_text JEMt R3 EELEE, hook £ qwen3 B forward, ZEZEMY EAIFARSE
o



. tests/fast/backends/test_fsdp_replay routers.py (#tk BNBEZ; HK7| test; LA
test-coverage; 5 test fallthrough_matches_stock forward,
test_replay_forward_returns_the_recorded_indices,
test_forward_and_backward_cursors_are_independent,
test_replay_can_select_experts_outside_the_recomputed_groups) : &AW fast EM|
. fallthrough 5 stock forward —2%. replay REIE3E indices. RiJE AR, ARE
K. GLM STEKRAINEFR (test_replay _can_select_experts_outside_the_recomputed
_groups) o

X5 enable, install, discover_moe_modules, fill, log_prob_stage, stage, rewind,
reset, _gwen3_router_forward, install_gwen3_router_replay,
_glm4_moe_lite_route_tokens_to_experts, install_glm4_moe_lite_router_replay,
resolve_fsdp_num_layers

R R B

miles/backends/experimental/fsdp_utils/models/replay_routers.py

ZEMI% hook: E 4 qwen3/qwen3_5 B9 TopKRouter.forward 5 GLM group-limited B& e #
R4 topk, TRIFAHR, & R3 BB stock HF A b TR XH,

# gqwen3_moe 5 gwen3_5_moe A ESR router forward:
# 1BJR 44 torch.topk #EX, manager IRMHEE T E AR topk FiEK,
def _gwen3_router_forward(self, hidden_states):
hidden_states = hidden_states.reshape(-1, self.hidden_dim)
router_logits = F.linear(hidden_states, self.weight)
router_probs = F.softmax(router_logits, dtype=torch.float, dim=-1)
router_top_value, router_indices = self._miles_replay_topk(router_probs, self.top_k)
if getattr(self, "norm_topk_prob", True):
router_top_value = router_top_value / router_top_value.sum(dim=-1, keepdim=True)
router_top_value = router_top_value.to(router_logits.dtype)
return router_logits, router_top_value, router_indices

def install_gwen3_router_replay(router: nn.Module) -> None:
"FANEEME) forward —3 (IR gqwen3_5 1EE)I—1L) , FEA—A hook, "
router._miles_replay_topk = routing_replay_manager.get_topk_fn(
lambda scores, k: torch.topk(scores, k, dim=-1), return_probs=True

)

router.forward = types.MethodType(_gwen3_router_forward, router)

# GLM group-limited BEHMESIR: REHEALET FIERF topke.

# BRI B group EHFRIFREME, EANEIK group KB EX id EHARS ZTE;

# topk_weights 1M sigmoid /58 router_logits ¥ gather, EKAREFTHKo.

def _glm4_moe_lite_route_tokens_to_experts(self, router_logits):
router_logits = router_logits.sigmoid()
router_logits_for_choice = router_logits + self.gate.e_score_correction_bias
group_scores = (



router_logits_for_choice.view(-1, self.n_group, self.n_routed_experts // self.n_group)
.topk(2, dim=-1)[0]
.sum(dim=-1)
)
group_idx = torch.topk(group_scores, k=self.topk_group, dim=-1, sorted=False)[1]
group_mask = torch.zeros_like(group_scores)
group_mask.scatter_(1, group_idx, 1)
score_mask = (
group_mask.unsqueeze(-1)
.expand(-1, self.n_group, self.n_routed_experts // self.n_group)
.reshape(-1, self.n_routed_experts)
)
scores_for_choice = router_logits_for_choice.masked_fill(~score_mask.bool(), float("-inf"))
topk_indices = self._miles_replay_topk(scores_for_choice, self.top_k)
topk_weights = router_logits.gather(1, topk_indices)
if self.norm_topk_prob:
denominator = topk_weights.sum(dim=-1, keepdim=True) + 1e-20
topk_weights = topk_weights / denominator
topk_weights = topk_weights * self.routed_scaling_factor
return topk_indices, topk_weights

def install_glm4_moe_lite_router_replay(block: nn.Module) -> None:
"B RFEIRL AT Gim4MoeliteMoE 3RNMIIE gate, hook ZIERIRE, "
block._miles_replay_topk = routing_replay_manager.get_topk_fn(
lambda scores, k: torch.topk(scores, k, dim=-1, sorted=False)[1], return_probs=False

)

block.route_tokens_to_experts = types.MethodType(_glm4_moe_lite_route_tokens_to_experts,
block)

Wit A A

MfE—— X EH AR H review 11182 Rockdu 7 miles/backends/experimental/fsdp_utils/act
or.py % 463 fTIRHBEEE]: 'Not about this PR specifically, but I just realized we're
forcing FSDP to use the recomputed logprob; is it as expected?', Bl FSDP 1 actor
logprob MMEXBRANEREH logprob 2 E/RFETHA, PR body BIiZITIAA LR L EEE:
actor logprob MHEEVL replay forward EK rollout B9E&H. %k forward RIAEERK, BN E
& logprob 5 rollout RFEAQH—3K, XIEE R3 BB, &HRRIEE N ZTRHATFE
£, J4b Rockdu FE issue W% H LGTM, F£MEH Qwen3.5-35B-A3B £ DAPO 8k £LTFX
LEIGEAIES; AKX PR & utils B (arguments.py) , Rockdu &3 guapisolo #t
A, guapisolo XA 'approve to unblock' #X4T, yueming-yuan 1 approve,

« FSDP &#|{EFHEH logprob 2 EMETHA (question): REBBMEEAFZE; R3 FitAH
1588 actor logprob 5illZk forward %4 replay_forward EiK rollout B&d, #HEH
logprob 5 rollout 2 —2, B THHA/TA. PR F/E# approve H&3F,

R 5 B



o R Y EIEFRHEERBIE T actor.py B _train_core/_train_step: stage #ES
FARES (rewind) —Efafy, EREREREERSTABREZNHE, ZIHREEK
R ——ci-test ZFFRBY check_replay_result BJ&, £t X R1IZFF X EERD BakE, hooks
&K% transformers K& 5 forward &% (Qwen3MoeTopKRouter. Gim4MoeliteMoE %)
, transformers F&FREAE discover moe_modules R AF| IR AT B install XK
FRERE / BEAENRE, BEXLARMEXTHNBRNMELIN. GLM RERKL
topk. group HFMMEH, TREEINEKRERESEH group FREER, SZMHRERAWX
1.17x0 BUEARE Z¥ batch %ttt (rollout temperature 1 SR ETHIBERR) , HFIE
E%k#E A/B, qwen3_5_moe_text &%| A VERIFIED_MODEL_TYPES, ZZ{kiy Cl B=
MARA L,

- ¥ PrRSeE& R ESRME FSDP &3 Qwen3-30B-A3B. Qwen3.5-35B-A3B.
GLM-4.7-Flash =f# MoE M) GRPO AR R3, %k / #HERHE—HKHEEZEK
£, gwen3 AFIXEBBEREZMRRA 2x, WA, TS, #IL --use-rollout-routing-replay F
EKEBANXR, FREWEITA; BARES rollout EEFINY replay AFINE / BEHEFFE.
MNAZGMmME, args.num_layers ¥ FSDP B2 IEHIER, B TNEARENGBE, BRE
HAR R IZ FERAR IR A MRS, *HEIFATME, FSDP EiMMAA LS Megatron X589 R3
REA, ERBEM T A transformers IRALZEMBIEIFAR; CL #H3E 3 A GPU e2e 5§ 2
N CPU fast B,

« REEARIE: B GMEIRmAEE E |, hooks K& transformers 2£4&, AERZ LK , BRIk
F# batch *ttbimiERE#3E A/B, gqwen3_5_moe_text k%[ A VERIFIED_MODEL_TYPES,
check_replay_result X --ci-test FF /&

KERIKZ:

« PR #2226 fix: preserve routing-replay state around MTP spec creation: [&—
routing_replay_manager RSB ERIKL . Megatron MR ERAMEE, & PR & FSDP M
BREBEAR—EBNE, BEHXREX R3 WEEHRREA,

« PR #2213 fix(fsdp): apply the GDN packing patch to dense qwen3_5 and fix patch: [
A FSDP Jasmxt qwen3_5 ZEMH3ERC THE, fh& adaptations/specs/qwen3_5.py 5§
packing ¥ T, & PR ZH[RE— spec Mk,

« PR #2215 fix(mtp): double-shift GPT-path MTP labels: R AN IEHMBEE; MTP #xE
%5 R3 #R%"a MoE MMM EEMME, BTR—EMMETA,



