PR #2235 BEIRE
THUDM/slime
fix: whiten advantages over the DP group that includes context parallel
&FFBHE: 2026-08-12 13:49

JRXEEHE: http://prhub.com.cn/THUDM/slime/pull/2235
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PR body BA#AE H : —-normalize-advantages & context parallelism TR AHEAITH
, advantages &A™ CP rank BRI AT MIELF LT whitening, HREZE
compute_advantages_and_returns MY E] CP rank # zigzag ¥1F## all_advs /
all_masks, #% % mpu.get_data_parallel_group() (BRIA with_context_parallel=False) &
all-reduce, SEEA CP rank X RE—FF 5| ARRIROMENF B AT, BRAMEMA
rank FE|l2F %It FEAHNBERGZ RFIAFEmELD 34%, H slime_validate_args

54| reinforce plus_plus &%#EH --normalize-advantages, CI # CP 5 normalize H&3z
ITARBAI, EAMAMRAFIEE whitened 1B,
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1. BIES#RRAIENX: FE slime/backends/megatron_utils/loss.py B
compute_advantages_and_returns F, ¥ mpu.get_data_parallel_group() B84
mpu.get_data_parallel_group(with_context_parallel=True), B-F all_advs / all_masks
RAEAYR] CP rank 88 zigzag Y1/, AITEXRFEEE CP 489 DP AL reduce.
SEREMAAA (data.py: 186,188, model.py:693. loss.py:1295 £ True;
actor.py:106,242 1& False) ¥ERNES, WEEE—FRRNAH,

2. % all_masks.numel() > 0 5 : ¥ distributed_masked_whiten 8B KA LZERIT.
CP rank & prompt-heavy 73| T o 86 &% A A response token (fldn cp=2,
prompt=8000, resp=1000 BfuE R token %A [1000, 0]) , BbEFTBEE collective &1k
%45 all-reduce 89 rank £ &MEIETN, EABE CP BRI
distributed_masked_whiten X% local tensor 5@k 0, BH2/& mask AFAS raise,



3. I ZHAZEYINMR: tests/test_advantage whiten _cp.py B gloo JE¥& spawn dp_size
* cp_size 4N worker, stub # Megatron 8§ mpu #Hf24HEO, BTELMN
compute_advantages_and_returns, W& R—#AH8 whitened advantage EFTHE (dp,
cp) AT —HRESTHE rank %, BE (1,1) (2,1) (1,2) (2,2) (1,4) (4,1), FEFREBEA
prompt-heavy F%iL2R4% rank RERZEER mask, spawn join & 180 # LR, FribmE
J3ZERK CI K3,

4. CI JEMt: % .github/workflows/pr-test.yml 54&4R .github/workflows/pr-test.yml.j2 #
cpu-unittest £E& A test_advantage whiten_cp.py (num_gpus: 0) ,

RS
« slime/backends/megatron_utils/loss.py (#k KB+ E; 25| source; ER core-logic

. &% compute_advantages_and_returns) : AZMEE X
compute_advantages_and_returns H whitening BJ3FEH MR CP B DP HEKA
with_context_parallel=True, %K numel() > 0 51, #IJEAER CP F advantage %1t
x5 BELD.

. tests/test_advantage_whiten_cp.py (3R EVIMRK; K7 test; KA test-coverage; R
B _Args, _whiten_worker, cp_slice, _run_case) : ¥ %342 CPU EYVINR, A gloo
spawn BIER[E DP/CP 2## T whitened advantage B9—3kM, B ZZFHI mask Fx,
RARE B B IIEAZ

« .github/workflows/pr-test.yml (#3k CI BE2&; 23| infra; £ & infrastructure) : 7
cpu-unittest job FIEMFTIEMIR, fRIE CP whitening EVIMRBEN CI FIEHAT,

« .github/workflows/pr-test.yml.j2 (#3k CI B2E; 2£5| infra; & infrastructure) : CI
AR E B EMFONIR, FRIE)S LB AR AE A workflow W E&ETZIMIR,

XS compute_advantages_and_returns, _whiten_worker, cp_slice, _run_case,
test_whitened_advantages_are_cp_invariant

KPR R B
slime/backends/megatron_utils/loss.py

BorMEE X compute_advantages_and_returns # whitening 89352 MHEFR CP B DP
APKA with_context_parallel=True, & numel() > 0 5F 1, #IKAER CP T advantage
Gt 5B ELD,

# all_advs / all_masks REZAK CP rank FFAH zigzag M F,
# Hib Gt E40E e LT XIAT'8 DP A LMK all-reduce,
# TNE CP rank BR<A B SV A B39ME / FEZM3—1,
# B —& 5| 9 F WA 7] 89105 41 .
assert (
all_advs.size() == all_masks.size()
), f"Shape mismatch before whitening: advantages {all_advs.size()}, masks {all_masks.size()

}Il

# 3% collective ML EMIAT: prompt-heavy F5| T aE1LFEA
# CP rank & ZE response token, #E#% numel() > 0 Bk,
# 2H rank 5 FR—%fF£% all-reduce,



# distributed_masked_whiten X% local tensor Tk 0,

dp_cp_group = mpu.get_data_parallel_group(with_context_parallel=True)

whitened_advs_flat = distributed_masked_whiten(
all_advs,
all_masks,
process_group=dp_cp_group,
shift_mean=True,
)
chunk_lengths = [chunk.size(0) for chunk in advantages]
advantages = list(torch.split(whitened_advs_flat, chunk_lengths))

tests/test_advantage_whiten_cp.py

¥ L 342 CPU ®YBNHR, A gloo spawn BIEFRE DP/CP o9& T whitened advantage B
— M, BEZEI mask FE, BAXBENIEZS,

def cp_slice(x, total_len, response_len):

"R W ET CP rank A B response LB (zigzag MK HOREL) o "
if cp_size == 1:

return x
prompt_len = total_len - response_len
_, _, _, offsets = get_logits_and_tokens_offset_with_cp(total_len, response_len)
parts = ]
for start, end in offsets:

# 2/ offset LR ZE prompt K&, BRETE| response Z2|q]

lo, hi = max(0, start - prompt_len), max(0, end - prompt_len)

if hi > lo:

parts.append(x[lo:hi])

return torch.cat(parts) if parts else x[:0]

def _whiten_worker(rank, world_size, cp_size, dp_size, master_port, result_dir):
"EAN spawn H K rank: XA CP 1A #L whitening 3RS H &R, "
cp_rank = rank % cp_size
dp_rank = rank // cp_size
stub_megatron_in_worker(cp_size, cp_rank)
_dist.init_process_group(backend="gloo", rank=rank, world_size=world_size)
from megatron.core import mpu

# 7o TP/PP, DP-with-CP BREA world; DP-only AZ# cp_rank %484

# 5%, EMT Megatron BRIAEY get_data_parallel_group()s.

dp_cp_group = _dist.new_group(ranks=list(range(world_size)))

dp_only_groups = [
_dist.new_group(ranks=[r for r in range(world_size) if r % cp_size == c])
for ¢ in range(cp_size)

]

mpu.get_data_parallel_group = lambda with_context_parallel=False, **kw: (
dp_cp_group if with_context_parallel else dp_only_groups[cp_rank]



from slime.backends.megatron_utils.loss import compute_advantages_and_returns

# #% DP rank B9 AR, HEEGEF5|8 CP B log_probs / masks
my_samples = [i for i in range(len(SEQS)) if i % dp_size == dp_rank]
rollout_data = {
"log_probs": [cp_slice(torch.zeros(SEQSIi1[1]), *SEQS]i]) for i in my_samples],
"loss_masks": [torch.ones(SEQSIi][1]) for i in my_samples],
"rewards": [REWARDSIi] for i in my_samples],
# HAFE (values / response_lengths &) A _Args BRIAMEKNTF
}

compute_advantages_and_returns(_Args(), rollout_data)
# 54 whitened advantages R 42 F AR AT EL

PR AL

PR %A review i, "ME—ITIBRBIEZE keepkeen TE Issue i HIFELIFE zhuzilin review,
PEIZME E 5% CP F advantage whitening B9R £ IS IERAME R RR, H373E L #H4E CPU
EINHA B £ DP/CP 485 % mask %%, GitHub #R&ETEHE Cl £%; PREEE®H
zhuzilin £3F, PR body FRIFEARWIEARFESEN: 1/FE B RFNERE S /G 75 ¥
8 whitened advantage A +1.707037 / +1.273883 Uk$kB|—3k8y +1.439168, HERFT
rank {&KFEY collective 5F T A RFEIE BI—X B X4 NEMRIRVE LR KRR 89 75 B
T,

« &K review 5B Z#IA (question): PR B/E®H zhuzilin &3, £Z4£#—F review
18,

R -5 B
o

1. B 4RRI1ZZE . compute_advantages_and_returns ZFiA advantage estimator
(grpo/gspo/cispo/ppo/reinforce_plus_plus &) BIAHREIZ, BRSEMEIRMEHA

--normalize-advantages 89ill%k, RRZ CP Z&E; TEZHIA
with_context_parallel=True 7& cp_size=1 B5ZRIABEMN (Megatron iEX FKIL) o

2. collective ZIKEBXIKH: BMRTFILE, THFMHRARA distributed_masked_whiten 8y
ERMEIRBE S local tensor TWER 0. @B AEH raise”B9523, PR REFEMBE KIS
ZER, EWHRIAEZTKERZ,

3.MRBERMR: FIMRET gloo CPU £3##2, REZES GPU/NCCL ¥B4Z; WA
GPU CI (¥ test_gwen3_4B_ppo.py 8 CP A&) F#ZE whitened 1, HFtk GPU L
EANLIIE,

4 JTAZEA: JBE numel()==0 BEFERBKE whitening, WESTEZESE; ££F mask
AZELFE distributed_masked_whiten RE XN, B TFIEBEFHRERTREN LK
, AmEBEERSE, - W BHMFIALZE context parallelism 5
--normalize-advantages B9l#kia4T, ®3E reinforce_plus_plus /
reinforce_plus_plus_baseline (# slime_validate_args 3&%| &K normalize) W% CI



T EAN CP A&ABl, BER advantage Gtk E T3XA 34%, S EHIEA MR E
f£5. MEWKSRE; BEEARRE DP/CP 4## T H whitened advantage 5# rank #
LK, NEERTEN, SHEKME, FEZZWAX CP IAURIERE, FBTHEH
CPU EVFMIRAEEHRAEXTERMBT k. - NARiD: BOIIARERTE ,
collective 2K BB XIR# , GPU/NCCL 2K BZ , AEHMBE

PRINISZS

« PR #2208 Support reloading the default process group: [E—3#22018 X 5 4 4y A #A E Al
Wit % PR ¥ EHABRIASEA (reloadable_process_group) , RIAEEKH)
actor.py / rollout.py 5 pr-test.yml, 57 PR Xt DP/CP #f24RiE X BEIEE B o =
SFERBRIELERAM ST,

« PR #2213 Fix tau-bench token deltas for reasoning templates: B A& IEMIESEE, &
R token ¥ 5 MBAXITEAEMIEX; B Cl $HHEHN
test_advantage_whiten_cp.py S5BEHE test_loss_cp_invariance.py #84R, i%BA CP X IE
MR EER R A S,



