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- WESME: EEKIE EAEZARITARER: (1) RolloutSamplingMask A1t A CSR i
EREEM—XE BEMEA vs AR RENERTELR; (2)
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PR body PAF$EH : [The trainer needs a correct way to normalize actor
log-probabilities over the same sampling support used during rollout] ——8R rollout 3%
FEH top-p XA mask, actor T34 E A AR B KAE X FF log-prob VJ3—1b, FEN
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ogit_processors.py 5 miles/backends/training_utils/loss_hub/math_utils.py, EARIFAER
4 35

1. ¥ CSR {EX£ RolloutSamplingMask (miles/utils/sampling_mask.py, #¥ 129 47)
Plataclass(frozen=TruefXH AL mFEEEA: ids (int32, [total_support_size])
5 offsets (inté4, [num_response tokens + 1]) , B t /> token B4 support A
ids[offsets|t] : offsets[t + 1]]s - from_mask_list A\ SGLang
output_token_sampling_mask BI#RELHM ([num_response_tokens][mask_size_t]) HjzE

CSR; _ post_ init_ B#HIKIS offsets M 0 FF4s. KiETF ids Bk, TAg#E3E, BIEA

response token @AFH JES support, - _select masks X+ CP 3Rk b: range FE4L
R A A RERZ; EELRT|LZ torch.nonzero HEL run AR, BIZ run 98K
YK /& torch.cat, #%EZE token gather, - to owned_cpu_integer tensor TEHIAN
list B dtype A int32 BEHMER array("i", values) + torch.frombuffer ¥ NAH L, FHE



A E %l Tensor A, FHIE/NEREERAEIR CSR RER,

2. WMNATE R RE|3EEE (logit_processors.py, +86/-10) - J& get responses TARE L AN
_iter_response_chunks, #3 include_response_indices A X5 =A4H%
response_indices (FNAMITH AL response (L&) , FE=# CP #=R (F CP.
allgather_cp. zigzag) TaBl#ESR: T CP E#E range(response_length); allgather_cp
HA2F logit Xial5 A& chunk XX ; zigzag A tokens_offset J&Z% prompt KE#
B, - XIMRE get responses ZmAEAEEE, UL include _response_indices=False ¥ %
, R RAARARE, - get log probs_and_entropy #g
rollout_sampling_mask: Sequence[RolloutSamplingMask] | None, &HRIH
zip(strict=True) FEHEARE mask KE 5 response KE—3K, X7 mask I None B&E
A&IIEER,

3. Ay mask 25 log-prob % (sampling_mask.py 3% + math_utils.py &8k) - #
miles/backends/training_utils/sampling_mask.py::build_local_sampling_mask: %A
AA rank B [local_rows, local_vocab_size] logits 5i&#£4< CSR mask, &K%
response_indices A—4H#EIE 5 logits 1TEHITFF; logits.size(0) == 0 R EZFEREZE
bool mask Bk3t _select_masks; ENKEH B token id #_E GPU, @3t
repeat_interleave BJF row &3l, IEEE [tp_rank * local_vocab_size, (tp_rank + 1)
* local_vocab_size) N8 vocab o F, WA flat_local_indices 3EZME bool maske
- math_utils.py #3 apply_sampling_mask(logits, sampling_mask, inplace=...):
mask A None FRFEF4HEIE; shape RIEEH ValueError; B masked_fill(~mask,
float("-inf")) B k& X I Mogit, compute_log_probs. calculate_log_probs_and_entropy.
_calculate_log_probs_and_entropy_true_on_policy =4&ti#&E sampling_mask, %
chunk BYE# sampling_mask.chunk, - XEiEXREK: true-on-policy B2 5o XA,
logits _apply_sampling_mask (3E inplace, BEANELEERE gather) , H4 vocab gather
J& log_softmax; entropy M| #&x#£F2 vocab V3—t——Y mask BERE#H gather —&K
JE48 logits it& entropy, 5 SGlang scoring contract X5, fused CE &2 H
inplace=True (ZEAT to(copy=True) HEIA&, ZL2BE—KREN) ,

4. MREEE (FNFMRXE, $£ 304 1T) - tests/fast/utils/test_sampling_mask.py (
83 4T) : fBE CSR M. offsets KRI. MAGMHETANR (SPEREXRLR M) |
_select_masks BOZELANF / dE3ESL run $HE / BERE| [ BRIES, -
tests/fast/backends/training_utils/test_sampling_mask.py (221 4T) : BZ
build_local_sampling_mask B TP o F3%&$F. TXHFRIE. EARMATER ;
_calculate_log_probs_and_entropy_true_on_policy 8 mask /& log-prob + 4 vocab
entropyl iEX; get log_probs _and_entropy 3#3|#3& token support )3—1k;
_iter_response_chunks & allgather_cp 5§ zigzag #ft CP f /@ T2 /F response &3l
S, @A CPU HRIMR,

KA

- miles/utils/sampling_mask.py ({3 AL ; 23| source; R core-logic; &5
RolloutSamplingMask, post_init, from_mask_list, len) : #3& CSR (AN £
RolloutSamplingMask, =24 PR BIZWERIFE LM 5 5 B e Mt X 6 B ol

« miles/backends/training_utils/sampling_mask.py (iR #&HZE; £ 5| source; R
core-logic; %5 build_local_sampling_mask) : #3¥¢ build_local_sampling_mask, 3



CSR RAEX iR TP AMME bool mask, EFKITERIZLRANHER

« miles/backends/training_utils/loss_hub/math_utils.py ({3 #i%itE; 35| source; %
A core-logic; 5 compute_log_probs, _apply_sampling_mask,
calculate_log_probs_and_entropy, _calculate_log_probs_and_entropy_true_on_policy)
: f8EK log-prob 5 entropy 201t & #713¢ _apply_sampling_mask, 7
true-on-policy 5§ fused CE M&BRRBEANFRAE R

« miles/backends/training_utils/loss_hub/logit_processors.py (13t mNiER; 25|
source; £ refactor; 5 get responses, _iter_response_chunks,
get_log_probs_and_entropy) : get_responses B A _iter_response_chunks, e
RN RE|EEE, get log_probs_and_entropy ¥ rollout_sampling_mask

. tests/fast/backends/training_utils/test_sampling_mask.py (#3k MREZ; £5| test;
KA test-coverage; 5 test_build_local_sampling_mask_selects_original_response_r
ows_and_tp_shard, test_build_local_sampling_mask_rejects_out_of _range_response_i
ndex, test_build_local_sampling_mask_rejects_row_misalignment,
test_build_local_sampling_mask_skips_selection_for_empty_local_rows) : &% mask
aE. TP 4 A . true-on-policy i X 5 CP Ri|# S, RZWEXHNEIEEA

. tests/fast/utils/test_sampling_mask.py (13t MREZE; 5| test; A test-coverage
;. /45 test_rollout_sampling_mask_builds_private_int32_storage,
test_rollout_sampling_mask_requires_non_empty_mask,
test_rollout_sampling_mask_owns_input_storage,
test_rollout_sampling_mask_validates_csr_offsets) : &% RolloutSamplingMask &

CSR AERX. MAFTARE run HHEEZiE

XS RolloutSamplingMask.from_mask_list, RolloutSamplingMask._select_masks,
RolloutSamplingMask.post_init, build_local_sampling_mask, _iter_response_chunks,
get_responses, get_log_probs_and_entropy, compute_log_probs,
_apply_sampling_mask, calculate_log_probs_and_entropy,
_calculate_log_probs_and_entropy_true_on_policy

KR BR

miles/utils/sampling_mask.py
713 CSR {EXT % RolloutSamplingMask, #ZA& PR BIZQHIREM S B e il oy 2

@dataclass(frozen=True, eg=False)
class RolloutSamplingMask:

"R ZAERBIRAEZF: B response fLE T sampler XAEH token id &,

L CSR R GEfE, WBARHERRIFERIAE: ids ™ A " [total_support_size] ™"
(FrELE R support FHHE) , “offsets™” A " [num_response_tokens + 1]°°,

2 t /™ token B support A "ids[offsets[t] : offsets[t + 1]] ",

XMESERZXNZEMER (0 Mooncake) EEH, trainer ML EERBRELEM,

ids: InitVar[Sequencelint] | torch.Tensor]



offsets: InitVar[Sequencelint] | torch.Tensor]
_ids: torch.Tensor = field(init=False, repr=False)
_offsets: torch.Tensor = field(init=False, repr=False)

def _post_init__(self, ids, offsets):
# MANZ—ANMA CPU KE: int32 B ids + intb4 B offsets,
# Tensor MAEBIRE S, list MALZ array("i") + frombuffer E# NIFH,
# B RINRERBEIR CSR A E R,
owned_ids = _to_owned_cpu_integer_tensor(ids, dtype=torch.int32)
owned_offsets = to_owned_cpu_integer_tensor(offsets, dtype=torch.long)
if owned_offsets.numel() == 0 or owned_offsets[0] != 0 or owned_offsets[-1] |= owned_ids.
numel():
raise ValueError("sampling-mask offsets must start at zero and end at the flattened id
count")
if torch.any(owned_offsets[1:] <= owned_offsets[:-1]):
# B response token & AMA ISR support, BN log-prob TikYI—1b
raise ValueError(
"sampling-mask offsets must be strictly increasing: "
"every response token needs a non-empty sampling mask"
)
object.__setattr__(self, "_ids", owned_ids)
object.__setattr_ (self, " _offsets", owned_offsets)

@classmethod
def from_mask_list(cls, mask_list):
"M SGLang “output_token_sampling_mask™ " B#IREEMIE CSR, "
ids =[]
offsets = [0]
for mask in mask_list:
ids.extend(mask)
offsets.append(len(ids))
return cls(ids=ids, offsets=offsets)

def _select_masks(self, token_indices):

""$% &R response L EEIR support, REHEFH CidsTT SERMEKE,

CP & rank FFA B response /T3BE MRV E3EL: run, XEX ““range™
AV R BRERBEAZ; JEELERIINAER run RBLESHE, REVEH,
if isinstance(token_indices, range) and token_indices.step ==
if len(token_indices) == 0:
return self._ids.new_empty(0), self._offsets.new_empty(0)
if token_indices.start < 0 or token_indices.stop > len(self):
raise ValueError(f'response indices must be in [0, {len(self)})")
start, stop = token_indices.start, token_indices.stop
lengths = self._offsets[start + 1 : stop + 1] - self._offsets[start:stop]
return self._ids[self._offsets[start] : self. offsets[stop]], lengths

indices = _to_cpu_integer_tensor(token_indices).to(torch.long)



if torch.any(indices < 0) or torch.any(indices >= len(self)):
raise ValueError(f'response indices must be in [0, {len(self)})")
lengths = self._offsets[indices + 1] - self._offsets[indices]
if indices.numel() == 0:
return self._ids.new_empty(0), lengths
# WHELE run EE, 814 run RIE— R F, #BHZFIT gather
run_starts = [0]
run_starts.extend((torch.nonzero(indices[1:] != indices[:-1] + 1).flatten() + 1).tolist())
run_starts.append(indices.numel())
parts = [
self. ids[self. offsets[indices[start]] : self. offsets[indices[end - 1] + 1]]
for start, end in zip(run_starts[:-1], run_starts[1:], strict=True)
]

return (parts[0] if len(parts) == 1 else torch.cat(parts)), lengths

miles/backends/training_utils/sampling_mask.py

13 build_local_sampling_mask, & CSR XX FFE# A TP At bool mask, EHFK
ITEBAERANTER

def build_local_sampling_mask(
logits: torch.Tensor,
sampling_mask: RolloutSamplingMask,
response_indices: Sequencelint] | torch.Tensor,
*
tp_rank: int,
) -> torch.Tensor:
""})3E log-prob JRIEYE BB AM vocab FEA/R mask.

Args:
logits: ~[local_rows, local_vocab_size] ~ & rank A&t response 1T
logits (TP vocab 4K + CP TF%&)
sampling_mask: ZAER T E R XHE Z I,
response_indices: " [local_rows] ~ #ATX N EL/F response (L E,
tp_rank: A& rank &£ TP ANWIF 5,

Returns:
5 “logits™~ RMIREIA R mask, True RRIZMLEBEAEFFEZIFN,
# KEFANRIIDMZE—EEH, SMEEHERE
if isinstance(response_indices, torch.Tensor) and (
response_indices.ndim != 1
or response_indices.dtype == torch.bool
or torch.is_floating_point(response_indices)
or torch.is_complex(response_indices)

raise ValueError("sampling-mask ids, offsets, and response indices must be one-
dimensional integers")

if len(response_indices) |= logits.size(0):
raise ValueError(



f"sampling-mask rows must align with logits: indices={len(response_indices)}, logits=
{logits.size(0)}"

# K rank %A response TR E R EZE mask, BHRILEXH gather
if logits.size(0) == 0:
return torch.zeros(logits.numel(), dtype=torch.bool, device=logits.device).view_as(logits)

# CP response TiB% 2V #EE4 run, CSR gather 7 CPU LV EH K,
# B—RMWRE| GPU BIFRAZE mask,
selected_ids, lengths = sampling_mask._select_masks(response_indices)
selected_ids = selected_ids.to(logits.device)
row_indices = torch.repeat_interleave(
torch.arange(len(response_indices), dtype=torch.long, device=logits.device),
lengths.to(device=logits.device, dtype=torch.long),
)
local_vocab_size = logits.size(-1)
vocab_start = tp_rank * local_vocab_size
# RARESEAER rank TP vocab %A R token id
is_local = (selected_ids >= vocab_start) & (selected_ids < vocab_start + local_vocab_size)
flat_local_indices = row_indices[is_local] * local_vocab_size + selected_ids|[is_local].to(torch.
long) - vocab_start
mask = torch.zeros(logits.numel(), dtype=torch.bool, device=logits.device)
mask[flat_local_indices] = True
return mask.view_as(logits)

miles/backends/training_utils/loss_hub/math_utils.py

&8& log-prob 5 entropy #:&aitE: #3¢  apply_sampling_mask, 7 true-on-policy 5

fused CE ML IEARFERIF

def _apply_sampling_mask(

|

logits: torch.Tensor,
sampling_mask: torch.Tensor | None,
inplace: bool = False,
) -> torch.Tensor:
# mask A None REFHER, KRIELXKHEIIFERANTATERE
if sampling_mask is None:
return logits
if sampling_mask.shape != logits.shape:
raise ValueError(f'sampling mask shape {sampling_mask.shape} = logits shape {logits.
shape}")
# A -inf Bk X FIMY logit, FEE log_softmax EM T X FHRIIT—1b
if inplace:
return logits.masked_fill_(~sampling_mask, float("-inf"))
return logits.masked_fill(~sampling_mask, float("-inf"))

# true-on-policy 20X NEY*#1E X (math_utils.py::_calculate_log_probs_and_entropy_true_on_



policy) :

# log-prob £ FA# mask JEBIAH, logits 4 vocab gather B log_softmax;

# entropy &4 vocab 4% (5 SGLang scoring contract —3%) ,

# Eb mask GEREEE TR logits EF gather —&,

log_prob_logits = _apply_sampling_mask(logits, sampling_mask)

full_logits = _gather_true_on_policy_full_logits(log_prob_logits, tp_group, vocab_size=vocab_size)
log_probs_full = torch.log_softmax(full_logits, dim=-1)

if with_entropy:
if sampling_mask is None:
entropy_log_probs = log_probs_full
else:
entropy_logits = _gather_true_on_policy_full_logits(logits, tp_group, vocab_size=vocab_
size)
entropy_log_probs = torch.log_softmax(entropy_logits, dim=-1)
if not entropy_requires_grad:
entropy_log_probs = entropy_log_probs.detach()
probs = entropy_log_probs.exp()
entropy = -(probs * entropy_log_probs).sum(dim=-1)
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Mooncake/ X% &g,
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introduced by rdt PR instead of this onel , Blg8 RDT PR (#1313) 3| A, iR BF
PR &5,
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« Mooncake X% G fif Xt RAE X FHERA ZIFE (question): REKR PR BFF, EAEE:
#2595 FFAME FHTEHBIKE.

« CI £WMZEHA PR 5| A (other): EALASMER PR 3]\, A PR #h4LE&H KR,
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o N IRERIZEHM . get_responses & rollout 5illZ LA log-prob 1£ERAD,
ARENA _iter_response_chunks BEBRHSBEA LTI INRES, EEFABEARARS
EHESI AN ZIA T REZ B ; response_indices 7 zigzag CP # X FTH# S
1K ¥ tokens_offset - prompt_length &, off-by-one {(RERA mask RHEE, XK
TAE AR A IR EE,

. _apply_sampling_mask 8 inplace BI1EMA: masked_fill_ &BRMAEEK logits; HHEI

true-on-policy £3E inplace. fused CE Bi2#/EMZE to(copy=True) BIX, HZL,
BX—Ft N EEFAR A ERE—FEEEARLE logits B inplace=True &75 %t
TERKE,

. entropy E & gather B9B{EF44: true-on-policy + mask R, entropy EEH —

JR _gather_true_on_policy_full_logits, % —>X TP all-gather; AKX vocab & (40
40 ARK) LRITHEATTRRE, FEFL #2596 0.

F &AM array(i') 3EE: _to_owned_cpu_integer_tensor &% C int A 32 fr3tH
torch.frombuffer X int32 f&fF, EERFERIL, EBEFEBHEERERGI,

CIRBPREERD . RIS CPU BREMR, SROAELS T a CP+TP A& TH

log-prob —EMEIIE, ZIIERFATIEL PR B e2e R, - ®W: APETA: &
PR TAFRARAAEARKE mask, rollout 5)l4%#E TR E, BTET AR M0 ERM
BHEEN. RAGEE: A lrollout RFEXHFF (top-p &) — FAMMER — actor R X#F
141 X% on-policy IERMERERRANT T B —3$HFAE; RolloutSamplingMask # CSR #
SEERESTE A (Mooncake) FiiERK., EIFAE®E: PR body FABAIREIXZ= PR
RAE 1 %, B4 #2595 fsTRA NS B, #2596 ARRFBA SGlang
capture 5 actor replay; reviewer FE4L S AF BRI L ITEE, P& PPO loss it
B, MNIRER, TP/CP HATR R LZAMER, ¥mE B2, - NS &S loss B
REN , TAEFEARAES | inplace BXEIVERRFE |, entropy =K gather B2 FF5H ,
CP RE|EEZE . HMABREIERBUZ L PR

KERIKZE

« PR #2595 persists and transports rollout sampling support (%&%|% 2 %) : PR body
BAFEY A F K] A PR #BEERAEXFF log-prob JRIE, 2595 fAFmiIFAMLEEH rollout %
=S E

« PR #2596 atomically enables bounded SGLang capture and actor replay (&%|% 3 %)
: PR body PAFEY A FIK]: 2596 JRF/2 A SGlLang capture 5 actor replay, &4 PR
JRIBEFHEE

« PR #1313 RDT weight sync: GPU->GPU zero copy transfer through SGLang Ray

actor backend: #B% issue iEFWHIAA PR CI £ RDT PR 5|\, B CSR XKX#FHE
N2 AR ZF 0% /Mooncake 3#3E £,



