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Megatron omnipt save resume %3355

E4-F gb200/Mik (pp2dsp2):

Tracking: https://seed.byteintl.net/experiment/tracking/detail?
Id=project_20260406_8d7554da&selectedTrial=&tab=CHART&viewld=view_20260513_d77356a0
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64k gb200:i:

Tracking: https://seed.byteintl.net/experiment/tracking/detail?
Id=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewld=view_20260514_c0abf8a4
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2. B Efsdp5Smegatron omnipt $5EX$5F(save resume)
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1.key mappingX#37 (FfRckptiEfannEk)
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optimizer
0E% 5

fsdp
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ader.xxx

language_model.transfomer.xxx
vision_encoder.xxxx
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x

over_encoderd_embeddings(&
padding)

1.TnoopfRt%

2EEBRR:

—PBh: .m
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megatron
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train_dataloader.xxx

transfomer.xxx
visual_encoder.xx, In_vision.xx, seed_proj.xx
adapter.xx , backbone.xx, frontend.xxx

transfomer.xxx.xxx.rotary_embedding.inv_freq

transfomer.norm.weight
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22X
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3.7main_param_data 3.8 optimizer.shard_main_param_data.x Zigh

E2HEE

mr:

https://code.byted.org/seed/mariana/commit/39e47d055af4cbe312cc766f926865beb922c2fd

2.configdt3F
B configldFFiEH

o HCOREWFMUAFEFERRR BN config,

o FIXHIEABEH, LMTHEZFFAENSE: HBEXATEA, £31hx, SM5EHK FSDP 5
Megatron FRfll| config X475, INLRFERRISTT R INEL/ IR MEHEXT 750

3.tracking IEfFE—XIFFEIE:
Bltracking fEirE—XI T EIE

4 SEBF B TIE A TIE B4
B dallasFIZE IR FREEIN

5.5 TF AT

1.=#E& omnipt BRSPS EITFT
o AT XIFfsdpFmegatroniVilllgristn, BLEHARIIBRVEE SIIEMN ckpt=EX175:


https://code.byted.org/seed/mariana/commit/39e47d055af4cbe312cc766f926865beb922c2fd
https://bytedance.larkoffice.com/wiki/KGoXwN8briKB4fk7aIicSMFXnyb
https://bytedance.larkoffice.com/wiki/KGoXwN8briKB4fk7aIicSMFXnyb
https://bytedance.larkoffice.com/wiki/Ba4BwDVaOiMDJakKNHZcQdVInBg
https://bytedance.larkoffice.com/wiki/Ba4BwDVaOiMDJakKNHZcQdVInBg
https://bytedance.larkoffice.com/wiki/LsiEwB6Yfi7gVZk1btoctFsfnnh
https://bytedance.larkoffice.com/wiki/LsiEwB6Yfi7gVZk1btoctFsfnnh
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2. XA$13E megatron omnipt 5 fsdp 455


https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewId=view_20260519_7c269725
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FEXFFIIE:

1. optimizerB¥ i BANARRENMEMLIIEN, RIEERITFTHSE, #H1T7 RIFF
2. Dropout 3#5F

23845 R https://seed.byteintl.net/experiment/tracking/detail?
Id=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewld=view_20260520_59262fb9

1. dataloader3f3%
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2. grad_norm layer1 Z B K IIE
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3. layer589 self_attention.k/q_norm_swa (resumeszbitewisedi3F, EESHEEZILA, F

2XF)
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grad_normBRXKE, INAMAFE—ER TSR TTRIERE.,

5. ¥3dgrad_normi#{TEHINAY S
o BESTresumes FEgrad_normMER, EABETHAL, KEHERE:

metric FSDP Megatron M-F

total training/grad_norm 0.824483 0.818863 -0.005620
layer_0 0.314511 0.309272 -0.005239
layer_1 0.449927 0.444504 -0.005423
layer_2 0.316729 0.313987 -0.002742
layer_3 0.237212 0.238834 +0.001623
layer_4 0.173472 0.186284 +0.012812
layer_5 0.239373 0.240459 +0.001087
layer_6 0.142806 0.146906 +0.004100
layer_7 0.084439 0.086748 +0.002309
layer_8 0.076746 0.077560 +0.000814
layer_9 0.084349 0.084053 -0.000296
layer_10 0.098138 0.097606 -0.000531
layer_11 0.166265 0.172356 +0.006091
layer_12 0.139393 0.142718 +0.003325

o AT EREMATEgrad_normAEINESECEEIARRE, HLtXWE—Egrad_norm MR EAS
ItHparami 7 o4, MFE—1F, REE—BZ—1:

= SR
layer O wW3T, R 28
layer 1 337F, FSDP 28 4, Megatron 29

layer 2-12 THEXFT, #E 281

E—ZBRERE layer 1:

Megatron Z7:
self_attention.hidden_project.weight

o HIEMImAIgrad_norm 734
self_attntion_o_proj . swa_flash_qgkv_proj Fl4001%, ELERIESE, EFHKK:




h2.static_alpha , EERWESE, EFIRK:
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! i 0.08926 a tex 2 0.040762
‘ |
i | i, \‘ T [ II‘\ fl I
Wt | AR AR T |
I\‘ | W‘M‘,‘ wfw“h Al ll‘f\‘u‘ k!
P \ AN 1 VYU Wy
' I\ \'Mw IU | Uy v F‘ \‘,
Step _.L\. Step Step
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FtX BB CEoptimizerENEIckptBIEH R, B—L&XIFTHIE, MEBlomnistoreth R3ZHF
resume/giZBlsave, FHILETNEE LT 23F, REmegatron resume/giickptHlifsdpBickpt BY
optmizer*ﬁ?éﬂ’ﬂtensorl:l:i*?ﬂ‘]E’\deS, PR T megatronZ HRMInormBEEIThE, HEYbitewise
X575, FEFHA, FrUERHRE optimizerBIFE LR B & ¥T7T,

o HHoe embedding?’iﬂaﬁﬂ%, FrLUX B 3355 7 — T fsdpFimegatroniixfoe embeddingfy
#it, RMEAFIDprojectEFTERRAM:

~ training/weight_norm/language_model.over_encod.emb_proj_I2_norm  2#1  Scalar1  Histogram 0
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6. F4AFTLboptimizerfy &3k
EIMFENSEULIITT

a. Nesterov



MificonfigBR A—%, SHZaIRET

> nesterov

“pp_config'
}

“optimizer_|

cruise_cli_megatron64.json X

tedance. by

"weight_dec:
“norm®

b. Momentums

nesterov = grnup[ nesterov']

Tr = group

ns_steps = group["ns_steps"]

weight_decay = group["weight_decay"]
matched_adamw_rm: roup ["matched_adamw_rms"]
use_scion = group[’ on"]

scion_scale = group[“scion_scale"]

for p in params:
g = p.grad
assert g is not None

assert self.distributed_mode or g.dim() >= 2

m_for_update = buf.mul(momentum1).add_(g)
buf.mul_(momentum2) .add_(g)

g.add_(m_for_update, alpha=momentuml) if hesterov else g.copy_(m_for_update)

megatron X1 H gEiEXmomentum=Ez, MAEmomentums, RfsdpA—2, FrLAE

momentums—EE L8, S=Fri

DistMuonScionMupggizltmomentums, {EANO&F#H

37

} cruise_cli_fsdp16.json

pt

"scion_scale":

"muon_ignore_param_name_end

"over_encoded_embedding
"m_head.weight",

“frontend. conv@.d.weigh
“frontend. convl.@.weigh
“conv.depthwise_conv.we

"scion_param_name_ends_with

“embed_tokens.weight",
“over_encoded_embedding
“n_head.weight"

'momentums" :

osos
0.95
MAOT-SCate = U 2;

0.2,

E2iEMmomentumMIBEFES, KMSEFF

K, FRAEANOME T EES, MfsdpXd

megatron.py X $
\.p

> momentum & 20f10 SO

eli
optimizer = DistMuon(
)

elif optimizer_type == 'dist_muon_scion_mup':
from functools import partial

Aa ab,

‘foreach' false,

"norm_weight_decay_flag": t

"scion_param_name_ends_with
“embed_tokens.weight",
“embedding_list.0.weigh
“1n_head.weight"

from megatron.optimizer.dist_muon_scion_mup import DistMuo]

debug_mode = optimizer_config["params"]["debug_mode"]1

¥ muon_fn = None if get_muon_unit_func is None else partial(
“muon_scale": 0.2, optimizer = DistMuonScionMup(

::usﬁimup": true, param_groups,

“da : 1536, ) lr=tr,

[EGE T S 6 weight_decay=weight_decay,

matched_adamw_rr timizer_config["params"] ["muon_scal
momentums=optimizer_config["params"] ["momentum"],
nesterov=optimizer_config["params"] ["use_nesterov"],
ns_steps=optimizer_config["param: "ns_steps"],
use_bfl6=optimizer_config["params"] ["use_bf16"],
adamw_betas=betas,

8192,
IO SCate 02,
'momentums" :
0.9,
0.95
TESTETOV = 1dCSe;
"muon_ignore_param_name_end

s DistMuonScionMup(torch.optim.Optimizer):

def _ init_ (self, param_groups, lr=2e-2, weight_decay=0.1,
agirtron_upaate_Keys: uptionaiLlL1sST[IS5Trij] = NOne,

use_mup: bool False,
mup_d@: Optionall[i-*' — -~=-
mup_d: Optional[ij AddtoChat
scion_scale=0.2):

Quick Edit

if not isinstance(momentums, (list, tuple))ﬂ

momentums =" [MOmMEnTUms |
if len(momentums) == 1:

momentums = (momentums [
assert len(momentums) == 2,

momentums [@])
"momentums should be a tuple of two flg
"but got {}".format(momentums)
if use_mup:

c. ANIERT —1MaEhE4 I reezediAld, XTFoptimizeriextra_param_groups:



’

"extra_param_groups": [

“param_regex": "visual_encoder",
"use_mup": false,
"muon_scale": 0.2,
"nesterov": true,
"momentums": [
0.95,
0.95

"param_regex": "audio_encoder. (?!adapter.)",
"use_mup": false,
"muon_scale": 0.2,
“"nesterov": true,
"momentums": [
0.95,
0.95

fsdpZHaiiEEextra_param_groupskizhivitilaudio5S /A E R BN optimizerEFMHNES
#, Mmegatron@RBXLEN, EERHTINEE reezely, F=FM, X MM RIGLET
O T HITHXK.

WFFEMR:
ov_emb_projEH A E—:

~ training/weight_norm/language_model.over_encod.emb_proj_|2_norm &1  Scalar1  Histogram 0

training/weight_norm/lang... C¢ L & MW % 53
128.912735
>
3 ~
~
Stey
— megatron_t...over_encod

Loss: A MiIRE
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grad_norm F9MiRE, TR, EXRFTFEHA,

5. ZIEEXTT

1. VropelR#iEREE (HERBERR)
FECARNTRVERM £, X777 ZESE o config, BBt &ZIMnl@, vropeZfrikes:
XBEEFE—INREFEEN—MEAMRER:

a. RARERZR: KEAEsKip_mm_dsp_in_dataflrefract_transformp& > 7E B BB R & 0T 3%
B. megatronFFiskip_mm_dsp_in_data=True, REEELHEMRdsptINE, FUZEES
BI¥IRE, MEHFINXFH Trefract_transform, X=1Bvisual_position_idsiX#rc#iELA I,
EfMvroperIat{E, StHvidpooliEt T selectfUtoken, INRselectttokenE=FIER, =
fallbackZIf~Avidpool, mifallbackiVE&iEIAS, skip_mm_dsp_in_dataFF 7 True, M
visual_position_idsgti&t], FFEEallgather, ELIF RN SERIREE,

b. iRFEFREER: XEF Tvidpool BEEEM TEtokenfIbH &, BILARMZfallback, FA—ESLE
tHtoken, TfallbackBIEEBH:



i. |[BfCEEmadaptor(audio/vision)=ER— 1M 1TELE, BIg0Rbatch_vrope_select_indices
772, MRvrope_select_indicestk 4@ Tbatch, SNRAFTFE, FiZEINone, M
audiotbvisionfYadaptor/@#i1T, audiodFH&ZAbatch_vrope_select_indices, &%
ENone, BEIEVItHIFHABEEE,

i. BMERE T, XEXFE—ME, [BEvrope_select_indicesHlembeddings—i%,
MppOfEi#E, fEencoderXBAE—MFHIILIE, B pp rankAXRMdpHiT, FREED
pp_rank= 2 T 289 Bvrope_select_indices, |[HXFBAMA ppn_to_n, {EFrE
vrope_select_indices#fELapp0, BEIEZEEEEpp_rankialfz®E, ME—Eblock#EE
fivropeRy, SHELZINELETIIR, #ETfallback, HaFHfsdpFfImegatroniT/
AT 7o

@ HTEE

2.Nope [AJF@EE
EFRPEEE S, RIMURZESlossBAGFEES, MAPNEKATLR, ERERT
reduced_loss_audio, XEmegatronst &M #IBHEINE,

Dump weight/g, £ME/LRBaudiolIZHNA L, € T SAKEME, Enoophrstsid]
&, [KImegatron?ziEnoop, MfsdpR1FEE, FRATEMIIM WNEMEHRIBIE, omnistoreREM—1
BRET, [BEEXEFE—Tbug, noopBRsy, 1R{%5 T audiolbackbone, audioflEHBIMNELIN T
%, ITARIRA Taudio? AAXBE—NMEMNLAE, R=0EiLayers.N, RliFfaudiofbackbone
B EELED |, MVitREXMEI.

&EEloss, grad_normfF&FLA:
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training/grad_norm training/loss_next1 training/loss_next2 c L @& W K% 2

1.45 96 10.2
14 a5 101
135 9.4 10
1.3 9.3 ]
25 9.2 2.8
1.2 91 a7
115 ¢ T T T T T 1 9 T T T T T 1 98 r T T T T T 1
150 155 160 185 170 175 178 150 155 160 165 170 175 178 180 8K R0 165 10 175 18
Step Step small_mega_backbone_guard_probe_20260528_153353 @
= small_fsdp...528_153900 — small_fsdp...ipt_sydoci = small_fsdp...528_153900 — small_fsdp...ipt_sydoci — S TRIISUR... DL0_ [ D3PUU = 511l S UL LSy UuL
— small_mega...528_153353 — small_mega...528_153353 — small_mega...528_153353
4 A 4

fEfsdp64+megatron512RMIiK, &LIMlossFlgard_normFF&EFHE (XEMgrad_norm#llossE,
EREHRE, EXFEFEZH)

e SCIH: https://seed.byteintl.net/experiment/tracking/detail?
Id=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewld=view_20260528_10caa99
e

grad_norm:

training/grad_norm O T
] 0882209 megatronB4_rosume 0528 [05-28 23:0113) [2Bm12s
[
/ \' M f'\ /\/\, ] M
NS N N . '/\V‘\j v Wl v‘\f\ o NN A A NAASS WA RV e

Step
— megatronéd_resume 0528

loss:

training/loss_nextl C L & W % 2 training/loss_next2

2.6 2.8

2.321317 megatron64_resume_0528

25 27 2.47875 megatron64_resume_0528

2.4 i y ‘ 2.6 r
2.3 2.5
2.2 2.4

2.1 2.3

2 2.2

19 I T T T 1 21 T T T T 1
7000 7050 7100 7150 [wAlele | 7200 7000 7050 7100 7150 WAl l7200

Step Step

— megatron64...esume_0528 — megatron6é4...esume_0528


https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewId=view_20260528_10caa99e
https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewId=view_20260528_10caa99e
https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewId=view_20260528_10caa99e

6. ZR¥$774k EfsdpfES5(5.29)
fsdpsk EESNE—LEH, MT RMF

T

i base/seed.unify(1.0.0.6)

mkdir /tmp/install-fa3

pushd /tmp/install-fa3

rm -rf /tmp/install-fa3/*
wget https://luban-

FA3 REZFAFRRE (FE
BB RGAT)

source.byted.org/repository/scm/a
arch64/seed.speech.flash_attention

_v3_1.0.0.240.tar.gz
tar zxvf *.tar.gz

pip3 install *.whl --force-reinstall --

no-deps
popd

27 MIAREERE x

sp_size=8

HITHURES

dataloader&# it E
--data.prefetch_factor=4

--data.split_sp_inputs=false

data.vrope_image_pos_centering=t

rue

data.vrope_image_pos_centering_i

ntegerized=true

datasets_meta_path

--data.train_num_workers=2

Bl

aliyun-va-
hub.byted.org/reckon/gh_debian12.p
y312.cul31.torch291:1.0.0.15

mkdir -p /tmp/install-fa3
pushd /tmp/install-fa3
rm -rf /tmp/install-fa3/*
wget https://luban-
source.byted.org/repository/scm/aarc
h64/seed.speech.flash_attention_v3
_1.0.0.240.tar.gz
tar zxvf
seed.speech.flash_attention_v3_1.0.
0.240.tar.gz
#3F2:.240 B8 flash_attn-2.8.3-
cp311 wheel 7£ py3.12 ERER, Bud
Eo
# flash_attn_3 @ cp39-abi3 (5
Python %), flash_attn_4 2 py3-
none-any (4§ Python), XN A%,

export
LD_LIBRARY_PATH=/usr/local/decord_
dependency/ffmpeg/lib:${LD_LIBRARY
_PATH}

sp_size=4

--data.train_num_workers=4
--data.prefetch_factor=2

data.cpu_prefetch.pin_memory=false


http://aliyun-va-hub.byted.org/reckon/gb_debian12.py312.cu131.torch291:1.0.0.15
http://aliyun-va-hub.byted.org/reckon/gb_debian12.py312.cu131.torch291:1.0.0.15
http://aliyun-va-hub.byted.org/reckon/gb_debian12.py312.cu131.torch291:1.0.0.15
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz
https://luban-source.byted.org/repository/scm/aarch64/seed.speech.flash_attention_v3_1.0.0.240.tar.gz

metainfo_32k_patch16_pooll6_navid

fsdp64->megatron512 9% FFIGIE :
<fth fsdp64->megatron ¥ SLIIE :
wainng/arod rorm cLemm
training/loss_next1 cC L & WK DL training/loss_next2
3 32
2557933 fsdp_64_save_0530 2722182 fsdp_64_save_0530
f |
2 r T T T S 22 r T T T — A 8 ' A A
6000 6050 6100 6150 6000 6050 6100 6150 S MM AV W VAW WL ‘,/\ /\‘, 7 rra N M AN M\
Step Step
— fsdp_64_save_0530 — fsdp_64_save_0530 [o]

grad_norm#losstb iR T E i, BN TIEMAE, FK1FE T megatron B9 auto resume, BFLEA

BRESHIES, RNRATmegation esimes S At 11|

training/loss c L & W K% £ 7

3.3
2.415816 baseline_64gpus_gbs64_vit_sp4

3 2.41579 baseline_64gpus_gbs64_vit_sp4

2.7
2.4

2.1

1.8

1.5 T T T 1
5000 6000 7000 7820 8964

Step
— baseline_6...64_vit_sp4 = baseline_6...64_vit_sp4
= baseline_6...64_vit_sp4 = baseline_6...64_vit_sp4

4
7. Megatron resume H 2 HY3EIE
e omniptfJsave resume Mz, _
tral.ningﬂuss ¢ L& EE Q2
“’ JG‘ b Step ’N: E:‘ m’

— baseline_6dgpus_gbs6d_vit_sp4



o NORZL, #iEMMEtext, Toi2bitewiseXiss:

training/loss c

[«
S
=
A
3
r a4

nnnnn

T T T 1
50 90 2C 50 179

Step

— baseline_6...64_vit_sp4

XEZHMZATEEN 7T RIconfigUERR, REMAFRHAREA, FEMTARESE, FEEM
B Hdsp=4BY, FIEXTE, Mdsp=8EIANREXTTFT, XEECIES?

F 22 dump megatron resume Bif5, vpp chunkEES VM H FMbitewise, E{KENIH
—BEEHBINTENTT, EREAWM, BTEFE(dXMOFFIAIT), FIAMEEITT T o

FEXZiRXdump FTEHFABERAN, &Mswa_vEImd5TEEXTTT:

e forward_step : 32 E£55F, 20 £—, 12 £ diff,

« ZR{NPAR pp_rank=0, vpp_rank=2/model_chunk_id=2 B forward_step_output %F—%, ASEE v
pp_rank=3 H input/output,

« BigOp chunk2 AER%R microbatch 3§35/5, RE diff : phase=vigb_swa_value P9-{> microbatch #f#EiX
BERA—H,

« EEZHI, forward_input . 1nl_output . attention_input . query . swa_query . key . value .
swa_key #BZ—HH.

@Oy @@= LK @ BRF —iTICEEIbig opMILINX BFERM M :

1. f5FEMyocoSnum_headBREFER, Hyoco = kv BRIRER T &£~=E5HZE Rk
headst#EHEMIE R :

(RS EES

1  model.network.full_kv_yoco_layer=[2,5]
2  model.network.flash_attn_num_kvheads=[8,4,4,4,4,4,4,8,4,4,4,4,4]

XBEHERATESRE, BIeAMIZEIXFEN config, Mdsp=88EXY3%, REAETF, EHEEMN
kv heads=4, ItBt/\Fdsp=8, ELttEBE—1"w/NAHINAK, REHE~EN4 M heads, NEFEFH
dsp rank 148KV, SZECEZEE, 189,

mdsp=4MIB3{&E, A=HEK, T dsp rank 2 E|—1 kv heads, HEBXEfull attention #1 swa
B g, k, VT —"fuse BHEE—R&ELEbuffer, ZIEEBRARTEFENER, BEEER2 MKV


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

cacheBVE#E, IBIFi=offsetiB(UiFfGi%, RERENHIE. BBATAREswa weXiTT, IR
8, PIEAESEE T §, RERWNT:

(FA) (FA) (SWA)  (SWA)  (SWA)  (SWA)
EE: KV KKVVXxx |@fAETFA, FEMNSWA, RETHG

(FA) (SWA) (SWA) (SWA) (SWA)
*%f K K v vV K K V V | BIUFA, BEAMNSWA, SHEBRATETESHEENEE

ItBt#dsptlnfE, IEEBIFA B heads@l1, MSWARheadsE21, MXEFESLILKY bufferfy
BHZ, ZIR&Khead BERAMGK, FIUSESMIE, BREFERFIET 6 buffer, MIEZEETEEX
HIENEHE, B8R, PRLUHELresume Fifg, JHEEIBVFEI6 MbufferdVEiiE, =AM T, B
EEHEEEDN; ERRERMIBEZIATIUE, resumesiEXEMEIERA—, SHEINRIT
SWA_V&3F75,

2. HiUlyssesfyfuseSSI7Z1E 0]
XEU—MEEBconfigZfl, producer=8, consumer=4, dsp=889{5IF

EXPECTED f FSDP-LIKE MEGATRON OPTIMIZED PATH RISK

consumer BE 4 > KV heads consumer HIZHZIT 8 MBS

W consumer B2 4 T KV heads, EMIZREH 4 7848 head, # producer 55 A2A HE A buffer [§, consumer RIEEIEE] post-A2A #]
[54% attention ZE2E repeat, ¥E local slots,

0088, 90000880 ..

BEERRER:

Seall_to_all, Mseq_len#E#Z|headEE )5, XBH&E, dsp=8, EEEMkKv heads=4, &HE
EERRBEFEWIENFI4 kv heads, fAGMrepeat, EI81N, HB#dsptls, & dsp rankl,
MAEBEPFR;

milE, XEEMattentionitERIBHME, 7T H@EEMITENoverlap, #Ball_to_allflgemm%f
E, B TsliceRIMEL, XS, EVIdsprIBt®, HEEEERIARSN kv heads, {Eft1EPriZiR
£ =ERI81 kv heads>REX, FHMidspHItNsr, MEHE N dsp rankEXE 25T ZFERRI8
kv, MARMT repeatdy, HEILXEBWEERH,

XEWRZ AR swath X IR EB-RBANINREN ET,



EE &, resume auto BN bitewiseXt5F:

training/loss c &L & B K O

~ A

8. hTEHMEIN L LRYKIY, MIGERIESE

FMESAR IR text. image. video. video-audio. audio

BHEUESLI A, loss nex2EBDIRE, FISTEA:

[+
o
u
-
)

training/loss_next2 c

/\/v//\/ﬁ /N \/V /\ A / /\\\/\/\\f

{700
FERRAMMEIREREIER, REMRR:
THRRIE FeEXT  fsdp megatron iEA

TTECE

THREERAE



1. trai  Fvideo: Fvideo: FA&#ifsdpFmegatron®y
n_p healthy_text_ healthy text_ EEMNHON:
ath  vit_usm_mix.  vit_usm_mix. 1 WiERE

) yaml yaml

2 da; (text +image + audio)+|H
a- . . H .
o Rvideo: Hvideo: datasets_meta_path
sets healthy_text_ healthy_text_ IR

vit_vedio_us  vit_vedio_us
-m . . (text + image + audio)+#f
ota M_Mix m_mix
datasets_meta_path

_pa
th 3. WIEARNTF

(text +image +
audio+video+vau)+#f
datasets_meta_path
4. #FEIIE

(text + image +
audio+video)+#h
datasets_meta_path
5. #FEIIE

(text + image +
audio+vau)+#
datasets_meta_path

HEISCIStrial: https://seed.byteintl.net/experiment/tracking/detail?
ld=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewld=view_20260603_ae97d43c

AT, BvauBiEsIREIIRE:

L & B K% 2

training/loss_next2 <

6.71641

6.705479 Jatron512
B8.696628 fsdp_6-

data_0604 [06-03 01:08:22] [-]
6.688124 504 [06-04 02-05:33
6.683064 fodpB4_text_image_audio_vau_D604 (08-04 00:27:05] [-]

N

Step

— megatron512_all_data_0604 — megatron512_text_image_audio_0604 — megatron512_text_image_audio_newmeta_0604 — megatron512_text_image_audio_vedio_0604
— fsdp_64_alldata_0604 — fsdpbd_text_image_audio_0604 — fsdp64_text_image_audio_vau_0604


https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewId=view_20260603_ae97d43c
https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260512_2fe9faed&selectedTrial=&tab=CHART&viewId=view_20260603_ae97d43c

RIE g bEIT IRIEHNEER, RETEX Fextra_head®mtp, maskFAER—, fsdps
BN T EIEL maskiz, EIAREloss_next2, fimegatroniXif& A X IBELE, MaARSLI(E
FAfvaurt 22N TE#IE, BEGE, loss_next2fF&THA,

9. Audio encoder # Vision encoderfbitewised43%:

BN A IERISSIGH, loss_nextlAIid, HEMIBLASHELDUEE, REEEvaulIIEE
T EE, BRiAAvaurREERITTRIE D, HLRE XS TFaudioflvisionmER5y, RFAIMES
EaudiofvisionE I HIEIE, MRAFE, WEEHERIMERS SvisionflaudiotgXER 53 RYEE, MM
48/ EE, XBDMELDIITT:

a. BEXIFF: dump input_ids. loss_mask. shift_labels

b. audio#vision encoder bitewiseX15%

ERINBENRETENA T LEEAM, BUEANENBEMUTARE, BRNESRES, ELEBET—
MEARIITFfsdp/megatronsk _EE S HI4-Rdebug trialo

1. 4kdebug trial

fsdp: https://seed.byteintl.net/development/instance/jobs/3f5118b4a87d2ce4?
tabState=run_config&trialld=301143484

megatron: M14_60B_Precision_Alignment_megatron_resume(do not change!)_copy_2

bashBilzs : 4 fsdp megatron X375 Zs

2. #IEITT

BEATHEXNTT, UKRAT E4%encoderiaitifbitewised 55, HNTELAEMREREMrankkE
RIBRVEIE—E, ERfsdpENEIERZloopHy, Mmegatron@—E batch#iEENR, HEEZ
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https://seed.byteintl.net/development/instance/jobs/3f5118b4a87d2ce4?tabState=run_config&trialId=301143484
https://seed.byteintl.net/development/instance/jobs/3f5118b4a87d2ce4?tabState=run_config&trialId=301143484
https://seed.byteintl.net/development/instance/jobs/ca04b4352e01dc18?tabState=task_config&trialId=301143475
https://bytedance.larkoffice.com/wiki/XVuQwQzlKi63VvkrsulcXMJenWg

E&SBencodergfsy, megatronBE MFFHIILIE, EBencoderfi&#Ereplicatedy, MEXRTE
pp rank Effidp, ELFHRITRESHILER:

megatron: gbs=4, pp=2, dsp=2, dp=1
fsdp: gbs=4, dp=2, dsp=2

XtE4 1 rank 2 52— micro_batch, BEIFHXE$t¥taudio config. params. embeds. LUK
shift_laels. loss_mask. input_idsf T XLt :

XfEE TR Megatron FSDP FE K& iR

Audio Config init_config BE BEA— 2 IMER/BUAEES

Audio Params params Bx —5 226/226 match

Audio Embeds embeds + masks embeds =5 dump FIERE, A5 HEL
{BR match

shift_labels raw_shift_labels shift_labels —& 0 diff

loss_mask loss_mask loss_mask — [E— batch

input_ids input_ids Bz —5 [&— batch

BE3#: EDump audio-encoder/ celoss_label (fsdp vs megatron) . E Fsdp vs megatron
(XL 2T 243E)

A tAtaudio encoderfViai it @ T iEbitewiseXTFFHY,

3. Audio/Vision encoder bitewise¥}3%
1RiE @ X B OR, RIXBEFBEE=NIE:
a. audiofybalance, FIOITHINSHAR—, FHHELEmegatroni&FFbalance, MfsdpH 7o

b. megatronfifsdpRA&BINE —{7audioFvisionfckpt, B XEARESadapterZps (Fii]
freeze MVBHEHM AR B EXMERS), FRIUXBEMbitewiseXIFFRIBIE, K% EHAmegatron
resume fsdp, KSBXIHESE, MLZBREVIGENL, MSBLENTT

BEXH: B 4F fsdp megatron 34FFES
BXfE, ZWvitilaudioMencoderse & fEiSbitewiseX 3% :


https://bytedance.larkoffice.com/wiki/I83rwP7W1ibXsJkbHdTczIZfnSg
https://bytedance.larkoffice.com/wiki/I83rwP7W1ibXsJkbHdTczIZfnSg
https://bytedance.larkoffice.com/wiki/Vck6wCcYUiO28Wkw2V9c2BfZnU6
https://bytedance.larkoffice.com/wiki/Vck6wCcYUiO28Wkw2V9c2BfZnU6
https://bytedance.larkoffice.com/wiki/Vck6wCcYUiO28Wkw2V9c2BfZnU6
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XF LB FSDP ¥ Megatron X f§ Shape |

Audio mb1l rmpad _audio_embeds dp0 dsp0 pp0.pt rmpad audio embeds dp0 dsp0_pp0.pt (1304,

concat + + 32768)
rmpad audio embeds dp0 dspl pp0O.pt rmpad audio embeds dp0 dspl pp0.pt

Audio mb2 rmpad audio embeds dpl dsp0 pp0O.pt rmpad audio embeds dp0 dsp0 ppl.pt (726,

concat + + 32768)
rmpad audio embeds dpl dspl pp0.pt rmpad audio embeds dp0 dspl ppl.pt

Vision mb1l rmpad_vision_embeds_dp0_dsp0_pp0.pt rmpad_vision_embeds dp0_dsp0_pp0.pt (3306,

Vision mb1l rmpad_vision_embeds dp0 _dspl pp0.pt rmpad vision_embeds dp0 dspl pp0.pt (1980,

Vision mb2 rmpad_vision_embeds dpl dsp0 pp0.pt rmpad_vision_embeds dp0 dsp0_ppl.pt (3549,

Vision mb2 rmpad_vision_embeds dpl dspl ppO.pt rmpad vision_embeds dp0 dspl ppl.pt (3146,

ViT vit_b0 fsdp_vit_b0_local_rank{0..3}_rank{0..3} megatron_vit_b0_local_rank{0..3} per-rank
world size4.pt _rank{0..3}_world_size4.pt same

ViT vit_ve fsdp_vit_ve_local_rank{0..3}_rank{0..3} megatron_vit_ve_local_rank{0..3} per-rank
world_size4.pt _rank{0..3}_world_size4.pt same

ME—E5F:
dp0 E&#¥K dsp0-6 dsp7

[REaEIE 21 E5 — —

Megatron slice_ n=ceil(21/8)=3 £3E (BF&0-20) [20:21] — zero padding

dsp_multimodal

FSDP slice_imag cp=3 3K (B&Z0-20) start=min(21,20)=20 — [20:21]

e_audio_in_batc S5 20 &

hes_for_dsp

AUDIO + VIT encoder 258 (frontend—backbone—adapter/projector=rmpad) X bit
X455, ME—EFE FSDP HUET B 2834 = DSP shard EFIRE—F& (Megatron B%) , ZEH|
ESTE gather [t &ELlT, 520 loss.

4. 1£fsdpl6+megatron64E Mencoder bitewiseX$55, FEBIXILblossZER

EIORBRIRECE, AIOAMAEEEEY 7£516+64EBRYSELG, LEBTELEI4FF 7 visionFlaudio®Sk
B8encoder, BRlossERNAKRT, BRETHUMERE:



stage exact
vit_pe / vit_b@ / vit_ve / vit_out 100% ¥
audio_fe / audio_bb / audio_out 100% &

rmpad audio 100% (6734/6734) &

rmpad vision 100% (47850/47850) ¥

SEXH: BEfsdpl6->megatron64(3137)

10. UmEBBILEIRTE i

&9 EmFA 4B T audio/vision encoderfyg2im, H B () F&E RIMVitFIEI 2 BIlossE L
HFESE, BAENEMMREIME S SvitlBXMEs, 5L @ X EALIZEvropelE T swa
full attention £, MEFRRFEMEswa Lo RANFRHERUAT:

DataSet_loss : 10-4 {idiff

dataset_loss/ctl_caption_bp_multiga_books_zh_50m_v1 dataset_loss/ctl_vau_tva_tsv2_32k_pool16_patch16_Youtube... dataset_loss/ctl_video_tarsiermergepartl_enzh_6m_v1 dataset_loss/CT_Pair@@CT_ASR_sft_14wh_260314

dataset_loss/text_sn_hq_OmniPT_D10 dataset_loss/video vau_lla.. T L & H K 2 O

Loss nextl/next2 : 10-5 {udiff


https://bytedance.larkoffice.com/wiki/ZbIvwLFf1ir7Vwk6OVHcb2ZGn1J
https://bytedance.larkoffice.com/wiki/ZbIvwLFf1ir7Vwk6OVHcb2ZGn1J
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wsining/lossraxt1

ERARIEM14. 218 3075 75 1 (12288) i T L &l 4xo

11. consume_tokens(B)¥$7F
FEE&ZI, consume_tokensTEresume/GEEM N AIIFTHIER
a. megatron resumeB 2EENTT, ERMOFFIAITEL
b. Megatron resume fsdp7c;A345F

ANARAEE, ZIEFEERresume_logger_stateRizHl, ZHIEEXITTH, KOEIZIEMR, Ft

eeeeeeeeeeeeeeeee

bia]ERAEE:

AELSEE . ZIEIRARTE megatron omnipt resume fsdpBI RS, FEBRBET,
logger_stateTE W MEZR NMRIFHMUEAR—E, fsdpBRIARTFETEdApPOdsp0, Mimegatronf®RiE1Epp-1FT
Efgroup, XINAYdp0, dsp0; S§EHmegatron resumeRVB R, LZIITRrank ERYXLEEERIEIE
#E0, SEFRME L, FHLtin—broadcastBIA],



/

ME % LEIE: RN FE&EEEHE, BT fsdpBckptBIconsume tokentBxBIEIE,
FrfhackUEERM R, MMIRE IR,

mr:
https://code.byted.org/seed/mariana/commit/f09421cce18dff83b4247c983a35bf43016af995

12. 60B #iE diff
HiEfsdp#imegatron JHERIEIBRR AN ARTT .

e audio transformA[E: ZIME— T mr5I \B,EERREX T mr3I N 7T XFaudiofE 2z 5%
1§, megatronfl T XMZ4E, MfsdpaZHEBEMXMNELE, FItSBUEERIBL AT
Revert MR :https://code.byted.org/seed/mariana/merge_requests/16213?

dv_filepath=tasks%2Fseed2%2Fconfigs%2Fdata%2Fspeech%2Fomnipt_m14_data.yaml

Revert f5, avg_effective_len¥35%,

tracking: https://seed.byteintl.net/experiment/tracking/detail?
Id=project_20260509_c3108233&selectedTrial=&tab=CHART&viewld=view_20260612_d3052f3e

Sz @Exn GIEEH R BIdry runki:

e vimtransform=®[E: ML MR T A—HBFEARStransofrm fialihig, B LHERE, F2ERR
difflRAl

e Maxsample lenizHliZ3§: HFisk AR datamodulevl, MVIRIEE
MARIANA_MAX_LLM_LEN, BPFmax_sample_len3K[EHIENsampleFIRABRKE, M
megatron omniptiJtrain_megatron’& B BEX AR, SHfallback®l T max_seq_len, &t
max_seq_len=49152,max_sample_len=32768,ffsdpfTAF—%. ZHsample_leniBid32768,
fsdp=#&iltT, Mmegatronf%,


https://code.byted.org/seed/mariana/commit/f09421cce18dff83b4247c983a35bf43016af995
https://code.byted.org/seed/mariana/merge_requests/16213?dv_filepath=tasks%2Fseed2%2Fconfigs%2Fdata%2Fspeech%2Fomnipt_m14_data.yaml
https://code.byted.org/seed/mariana/merge_requests/16213?dv_filepath=tasks%2Fseed2%2Fconfigs%2Fdata%2Fspeech%2Fomnipt_m14_data.yaml
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BT ZRI3TTia4& Ardata module v25fsdpXt7F, Bmax_sample_lenfimax_seq_lentriF—
H}, AttRELIEEA R,

13.24 L fE55Category reduced_loss3RFAiE %

HXEME: 737 resume consume token & E1ESSHTF 7 ++resume_logger_state=True, AMXE
fsdpfmegatronZ ialresumefIBHEIZIERIRE, BB &,

BFRE: TEBRAEFTHBELRNcategory reduced loss 5 data_loggerdifamortize_stepssk
=HIRY, AmfsdpABZaiBE T mr BB, HiZiGamortize_stepsig &Y 71000000, ~HEH
data_loggersFiz#liT =, MEREIINEAERElog every_n_stepsFizhl, SHmegatron resumeZiX
MERE, 2810000005 —X =,

Eg:

o ImBthacki8&: FFamortize_stepsig & Slog _every_n_stepsiihz, FHHBZZHIRY
categoryZ&175l&, TM=LIlist 3% tensorbt, Flshape A —HHIMR,

o RIBEE: BMmAEMFA—mamortize_stepsizhliT a4, Fi—HMdata_logger,
o £ FEIRIME:

= HEHIEESNpp-1rank

» BHMERENpp-1rank EREEE, FHRAIITEsum

= hackftiZ3REXE I reduced losstBxlist, XIREYkey (RAckptRRET IR, BREF
key)

o RIEkey#HITILAZ, FHitBreduce_loss. reduce_loss(mtp2). reduce_loss(mtp)o



& Breduced_loss(Mresume fsdpFFig):

Step

g training/reduced_loss_audio_CT_Interleave

o310

Step

tracking: https://seed.byteintl.net/experiment/tracking/detail?
Id=project_20260509_c3108233&selectedTrial=&tab=CHART&viewld=view_20260615_5293819a

mr:

https://code.byted.org/seed/mariana/commit/78022df33f9c1341d2878691e8621da50485484¢

14, REFFEE

Tracking: https://seed.byteintl.net/experiment/tracking/detail?
Id=project_20260509_c3108233&selectedTrial=&tab=CHART&viewld=view_20260612_d3052f3e

Loss A7 MuUX$7F. grad_norm F7ixt7F, fsdpFmegatron L F3%EE, FFSFHHA:

........... Lnorm



https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260509_c3108233&selectedTrial=&tab=CHART&viewId=view_20260615_5293819a
https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260509_c3108233&selectedTrial=&tab=CHART&viewId=view_20260615_5293819a
https://code.byted.org/seed/mariana/commit/78022df33f9c1341d2878691e8621da50485484e
https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260509_c3108233&selectedTrial=&tab=CHART&viewId=view_20260612_d3052f3e
https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260509_c3108233&selectedTrial=&tab=CHART&viewId=view_20260612_d3052f3e

