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HATIHE

- —A)iE: BE PPO GAE [XRET% token Lit&E

< ENE: ESFEIL, XE PPO fE agentic / Z®H3R TN ERMNXBMBE: " EEF
F5| B batched GAE" Byi&itik FLA R#& chunked kernel EXshE R, BT T M8
¥ ; docstring X masked L& 0 {&. T whitening / OPD fm#5. mask-weighted %
HENARAEZHWRIESES), EiNEG PR#1916 (ZHAEARIENX) . PR#1759 (session
server BEARAE) —#2EIL, FEAE loss_mask M rollout 3| loss BYREBEEK,

THRES B

PR body BA#atE H U BT PPO GAE 3B& response token #YU/E MDP ##%#, F&EHE—ND
response token SE AL XY, e T loss_mask. Z# / agentic rollout P TEAAS
IRIEME token # mask (loss_mask == 0) , @M= E=AEA:

1) Fu R L masked token &2, FrEXFIEE masked (LB, FE (gamma * lambd)* gap
TR RERZA T4k token, gamma = 0 BRYE#EE%; 2) masked LER KL XIS

critic value delta S#RFHABAR %k token B4 advantage, B &/ masked token £ BfR—3#
gamma * lambd F&, HERKAERENER; 3) BENEXMAREN, % PR WEHFREILL
GAE RETI% token FHFF7| LELT, FHBEEBIE bootstrap 1B X341k, FAMRET 6,

IS

SO AR

1. NO#EZ: 18 loss_masks FEEER| GAE #LAEFE R %K, miles/backends/training_utils/loss_
hub/advantages.py B compute_advantages ¥ args.advantage_estimator == "ppo" &

F R get_advantages_and_returns_batch B8 loss_masks=loss_masks 1£% (thaE]
ZE AT mask ) . X—EBERK 1 4T, Bt THE23] mask B X KA TRE;
GRPO / GSPO 5 reinforce &34 X RZ g,

2. kg & get_advantages_and_returns_batch B2k token E4EF 5,
math_utils.py FiZEREKFIE loss_masks SEkFFAE LI = B == len(loss_masks), FEE
F loss_masks[i][: response_lengths[i]].nonzero() KHBAMERNTINE KRS, ¥
values / rewards ##&5|3THEEK [B, max(trainable_lengths)] B packed K& ; K1)
M full_rewardsli, L-1] 8&A packed_rewardsl[i, K-1] SEXN, BR&E&EE—/ T4 token
;4 masked B max_len == 0 REFEREIZENEKE, RKIEELHKER, B TEELRE
FE batched scan Z®I, vanilla_gae / chunked_gae (FLA R#& chunked kernel) &R
B,



3. EREATS CP %%, GAE £RA&5E4 0 89 [R] mMEZ (masked LERFF 0) , BE
cp_size > 1 BH slice_log_prob_with_cp Y15 B ¥ 8] rank, #ELIBELILE#EX padded
fTo R, ML N TEFIIM CP f10, BXEEMN: B rank £R—dE Gloo
MR E =,

4. EXEMEMREE, HE tests/fast/backends/training_utils/test_ppo_gae_masks.py
, UEATSEII reference_masked_gae NEME, 6 HAMRLERAE chunked
True/False T5%t: E4TFF555%—5. carry ¥ mask gap RER— gamma *
lambd B5 gap KE T %*. masked BIPATL I LR ERE— NIk token (
gamma=0 &) . & masked #FAME 0 BERTE batch 4FE. £ 1 mask 518
vanilla_gae FfI—%. gamma = lambd = 1 B telescoping &| sum(rewards) +
terminal - V_t $T268 M1 E bootstrap 1& X, test_ppo_cp_advantages.py H13%
_run_ppo_masked_case / _worker_masked_case AN 2-rank Gloo B, Z&iF masked
GAE # CP T5# rank baseline T£—3, #X gamma = lambd = 0 A HAEFAEA LA,

5. Xt R, docstring ZEIBKTIEXHAR: masked (L EHiH 0. T whitening / OPD
el geE HIEE. whitening ZITE AN mask-weighted FTLUEAR 0 MREZITE, &A
EHMEIRFR policy loss Xt inactive token EFTEZES5FTH loss reducer 1% loss_mask A
o

R

« miles/backends/training_utils/loss_hub/math_utils.py (#3k E#+E; 35| source; %
A core-logic; &5 get_advantages_and_returns_batch) : BRI XA,
get_advantages_and_returns_batch ¥ loss_masks $%k, EENERELEER| T4
token FFAEH GAE, ZIERpIEARE— NI token, masked L EHE 0, &
masked HAE#RE 0; docstring 52 E X B E bootstrap 5 i whitening / OPD
15X,

. tests/fast/backends/training_utils/test_ppo_gae_masks.py (& GAE Ms; K5 test
; KA test-coverage; 5 _trivial_parallel_state, _reference_masked_gae,
_compute, test_masked_gap_matches_compressed_reference) : ¥ MR (
+209 4T) , WUBITSESZI reference_masked_gae HEE, 6 EMRELIRE chunked
True/False T&%t, EEEFFINEMM. carry B gap BRER. KRELFEE. 2
masked #A, 2 1 mask E)3. BETE bootstrap Fi&E X 25T,

. tests/fast/backends/training_utils/test_ppo_cp_advantages.py (#3k CP MiR; 5|
test; M test-coverage; 5 _run_ppo_masked_case, worker_masked_case,
test_ppo_masked_gae_matches_single_rank_baseline) : #3& 2-rank Gloo masked H
| (_run_ppo_masked_case / _worker_masked_case /
test_ppo_masked_gae_matches_single_rank_baseline) , Z&iF CP T masked GAE 5
B rank baseline 524&—3. masked (LEAXN 0, #X gamma = lambd = 0 4B ¥EHEAE
{8, ERAEZEEETS CP Y140 T LIEFLE S,

« miles/backends/training_utils/loss_hub/advantages.py (#3k tA#&it; 25| source;
2R core-logic; 5 compute_advantages) : BK#H{X 1 1T, {BiXZ loss_masks A
GAE ITE KA D compute_advantages By PPO 4 %3 loss_masks EEL
get_advantages_and_returns_batch, #3518 X B IEFENINEE XK.



XS get_advantages_and_returns_batch, compute_advantages

KR Fr B]

miles/backends/training_utils/loss_hub/math_utils.py

BB X, get_advantages_and_returns_batch #13¢ loss_masks 5%k, EENERE
3| T %k token FFHEH GAE, KiIEXFNEANEE—/NTI% token, masked LB #iH
0, @ masked #AEEIRE 0; docstring TEE X BT E bootstrap 5 TFiiF whitening /
OPD & X,

# miles/backends/training_utils/loss_hub/math_utils.py
# get_advantages_and_returns_batch # PPO 4% w84 (head FRA)

# CP %% %A all_gather_with_cp B ZE¥EmMNFF, 3FE CP BEEFERAN rank ik
# full_values_list[i] & full_rewards_list[i] & shape ¥4 [resp_len_i]

# Compress each sample to its trainable positions so that masked
# tokens do not act as MDP transitions in the GAE recursion.
# "% ES| = loss_mask IEEALE ; mask BH response K BIZR o E KT
trainable_indices = |
loss_masksli][: response_lengthsli]].to(device).nonzero(as_tuple=True)[0] for i in range(B)
]

trainable_lengths = [idx.numel() for idx in trainable_indices]

# ¥4 token ¥ padding, fAREIK response KE
# KMER (masked gap) FEEK GAE H#EKE

max_len = max(trainable_lengths)

packed_values = torch.zeros(B, max_len, device=device, dtype=dtype)
packed_rewards = torch.zeros(B, max_len, device=device, dtype=dtype)

for i in range(B):

K = trainable_lengthsl|i]

if K> 0:
idx = trainable_indicesi]
#E%E: RRETINEMNEN value 5 reward (B3 KL shaping)
packed_valuesli, :K] = full_values_list[i][idx]
packed_rewards(i, :K] = full_rewards_list[i][idx]
# LI XENEANTRE—NI4 token, MAZE&E— response token
# TN masked BEE + gamma = 0 AR FHIERL2E%
packed_rewardsli, K - 1] += terminal_rewards]i]

# & masked ¥EA: RAEEMFTINNL token, HEEFREIZHNELE
# R RIEES, BREIIRE S IGHER
if max_len ==
packed_advantages = torch.zeros(B, 0, device=device, dtype=dtype)
packed_returns = torch.zeros(B, 0, device=device, dtype=dtype)
elif not chunked:



packed_advantages, packed_returns = vanilla_gae(
rewards=packed_rewards, values=packed_values, gamma=gamma, lambd=lambd,
)
else:
# FLA X#& chunked kernel TE&E: ELEEH packed FHmh BBk T3
packed_advantages, packed_returns = chunked_gae(
rewards=packed_rewards, values=packed_values, gamma=gamma, lambd=lambd,

# BFEEEFR scatter HRBKE, masked (LEFKEF O
for i in range(B):

resp_len = response_lengthsli]

K = trainable_lengths|i]

adv_full = torch.zeros(resp_len, device=device, dtype=dtype)
ret_full = torch.zeros(resp_len, device=device, dtype=dtype)
if K> 0:

idx = trainable_indices|i]

adv_fulllidx] = packed_advantagesli, :K]

ret_full[idx] = packed_returnsli, :K]

# cp_size > 1 BrEHI& gkv_format A slice_log_prob_with_cp 19 3| % & rank
# (CP 912 Z M, BiE5|BEZIN—K)

tests/fast/backends/training_utils/test_ppo_gae_masks.py

e EONEA XM (+209 1T) , UBEITEELIM reference_masked_gae AEE, 6 ANRE
TR chunked True/False T5#1b, EELEFFINFME. carry B gap BIRER. LXK
%S, & masked A, £ 1 mask BV, FH#rE bootstrap & X £,ET .

# tests/fast/backends/training_utils/test_ppo_gae_masks.py
# BITEELN: EEEBNTINL token FFF| EHARE GAE

def _reference_masked_gae(
values: torch.Tensor,
rewards: torch.Tensor,
mask: torch.Tensor,
terminal_reward: float,
gamma: float,
lambd: float,
) -> tuple[torch.Tensor, torch.Tensor]:
"""Serial GAE over the compressed subsequence of trainable tokens."""
idx = mask.nonzero(as_tuple=True)[0]
advantages = torch.zeros_like(values)
returns = torch.zeros_like(values)
if idx.numel() ==

# £ masked FEAK: RES 0, KXW EFR

return advantages, returns

#EG: RREIISGAE



v = values[idx]

r = rewards[idx].clone()

# LA R InE| & E —ANEIZR token
r-1] += terminal_reward

K = v.numel()

compressed_adv = torch.zeros_like(v)

lastgaelam = 0.0

for t in reversed(range(K)):
# BREX . BE—NTIN% token Z 58 value A 0 (& bootstrap)
next_value = vt + 1] ift < K- 1 else 0.0
delta = r[t] + gamma * next_value - v][t]
lastgaelam = delta + gamma * lambd * lastgaelam
compressed_adv|[t] = lastgaelam

# BUATERE, masked L EREF O
advantages(idx] = compressed_adv
returns(idx] = compressed_adv + v
return advantages, returns

PR AL
HEH 3 KWL, SIS, TREBREE:

1. Shi-Dong BB 5 XAEEIE: 7 docstring review B8 H T3 on-policy distillation (
OPD) 5 advantage whitening 3 8648 masked (L BB 0 TR IEE, RERARTIE, %
MEBHIEZMAE 3 D commit (8643926) : docstring 7&F whitening ZitERE
mask-weighted 8. JTAN 0 AMREZITE, EAMRLAESE loss B mask IAIRIE,

2. guapisolo BYEER| 5#E : &£ math_utils.py & 700 4T (max_len =
max(trainable_lengths)) #8]: XF L loss_mask=1 £5EB rollout &4~ (0 Tool
response) , WERZIEME) mask RFE session server B
convert_samples_to_train_data F#3]; WREZAREANZ, N max_len BIBUATRER G3E,
BEJS BATHIUE: "Ignore this cmt. My idea is not correct.", FRH#ANLZMETE,

3. & guapisolo ("Goodfix. LGTM.") 5 Zhichenzzz ¥3 APPROVED,

« T whitening / OPD T 8648 masked (L EH 0 X IEZE (documentation): & 3 /N
commit (8643926) ¥&& docstring: whitening &It EAE & mask-weighted 81, JEA
B0 A REZITE; EFMMERAE policy loss & inactive token EFEE. FTA loss
reducer % loss_mask MARARIE.

« M loss_mask=1 & RHHEARRZ TR session server 33 (question): guapisolo FE/E BAT
#E: "Ignore this cmt. My idea is not correct." X#HANLIEE,

R 5 B
o RS

1. BN ERIZRZTE : get_advantages_and_returns_batch ZFiE PPO 4852 8412
, REMTA %L PPO 5258, & 1 mask AR M—KENDNR LK, E¥ mask



HAH advantage BESAZMETH—XRBEERNNITAMBIE, R 5|Hcheckpoint
/ 1B &I R L E,

2. 1KH loss_mask KEXF: REBIT loss_masks|i][: response_lengths|i]] & B——>&
loss_mask 5 response KEFR—E GIKERER. HEREEILTINL token) |,
A EBBREIR, BEISHE session server SAEARRERAGZ—RIE mask KE,

3. MR TS loss: REEHE masked (LB R 0, 1B docstring H&IA whitening /
OPD SiEX¥M BT NIESE,; RAERMEIRK policy loss Xt inactive token EFEE.
FiA loss reducer #% loss_mask iR, 1EfTRE mask HIAREIIKBEIRERSIIARE,.

4. CP BZAM: EESEETEEA rank EEHUT EAE all-gather) , 2-rank Gloo
MRXEZET THD T masked 3Z5&, 1B 3+ rank. FEHE 4L H. BSHD fEE masked A
EREE,

5. MEBE: max_len M max(response_lengths) &4 max(trainable_lengths), KWK
BIEK GAE Af#KE, BEEH,; BE%E / 8&3I ANTHINKSE scatter FH, T2
1 mask BYEZ BN KR AT,

A

1. ERE (BPM) : £3. agentic. tool-use 3 PPO lZEy advantage 12 2 BLAR
BE—AR L RBRRKEL, masked WEBRR B credit, & masked AR
B ANDREE

2. RHM: KENVEFE loss_hub ANREXHESANNRAX A, TERE. LHRE. L
schema Z #; vanilla_gae / chunked_gae WAZAEI, chunked BAZAERVANFE, ik
B4 H3E LIESEK loss_masks, compute_advantages ZRFRAF BRES, EIHERE
#AH get_advantages_and_returns_batch BJRESE* 5,

3. ERAM: ZBE 5 session ¥EALAR (PR#1759) . ZHAEAREX (PR#1916) HEE
B, A agentic PPO IZRBYIEFMEANST T X —3F; docstring 891 XA AR T1ER H
2 mask RIBHSERER, - NEFRID: BOIIEBRRETE | (KE loss_mask KEXTFF ,

EFRMEIRS T loss #8885 , % rank S BE=AR

KRR EE

« PR #1916 (1/2) refactor(rollout): drop --generate-multi-samples and its per-turn
sample semantics: % PR BRE T ZRIMLAAERIEX (S—REIRE Sample) , £/
agentic rollout # TE5IFEME token #H NINHEFELRIEYR loss_mask, EEA& PR BE
B9 GAE SRFERAR KR 7%,

« PR #1759 (2/2) refactor(session): assemble training samples on the session server;
records never leave it: ERFEARTFIETE session server 2%, loss_mask BYAE K515
PERRBMAAN . A PR BORTE GAE THEFIHE loss_mask, GFFARLAEM KT E R,

« PR #1829 fix: require explicit off-policy correction for async PPO training: R PPO
WHIEMMETANMBEE (FLFRE)) , 54K PR —&MK PPO II%4%E KIER M E
—XNEE,



