z_loss / logits¥T= 5 ce-loss HEFfuse
14RTHM4REMRL (100F)

triali%#%: https://seed.byteintl.net/experiment/tracking/detail?
Id=project_20260317_6645be31&selectedTrial=&tab=CHART&viewld=view_20260426_77eb98a9

EEEFMemory (pp0TFPEL1.5G, pplLFA£90.6G):

memory/max_memory_all... & & W % < U memory/max_memory_all... L ¢ W % < O
93.3 93.3
93.260208 fuse =0
93 91.789421 fuse 93.2
931
92.7
93
92.4
929
92.1
92.8
91.8 6] 92.7
915 T T T T 92.6 g
1 20 40 60 80 1 20 40 60 80
Step Step
— fuse — fuse
-4 -

Mfu KEB5steptdEieFt:


https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260317_6645be31&selectedTrial=&tab=CHART&viewId=view_20260426_77eb98a9
https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260317_6645be31&selectedTrial=&tab=CHART&viewId=view_20260426_77eb98a9
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fuse
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Step
— fuse

2.{&MkernelgiBFIZ X

a. ¥¥¥z_loss:

80



ef _z_loss_fwd_kernel(
logits_ptr,
z_loss_ptr,
z_loss_weight,
v,
stride_n,
BLOCK_\:i: tl.constexpr,

row = tl.program_id(0)
logits_row_ptr = logits_ptr + row * stride_n

max_val = —float("inf")

for start_v in range(@, V, BLOCK V):
v_offs = start_v + tl.arange(@, BLOCK_V)
mask = v_offs < V
x = tl.load(logits_row_ptr + v_offs, mask=mask, other=0.0).to(tl.fiq
abs_x = tl.abs(x)
block_max = tl.max(tl.where(mask, abs_x, —float("inf")), axis=0)
max_val = tl.maximum(max_val, block_max)

sum_exp = 0.0
for start_v in range(@, V, BLOCK V):
v_offs = start_v + tl.arange(@, BLOCK V)
mask = v_offs < V
x = tl.load(logits_row_ptr + v_offs, mask=mask, other=0.0).to(tl.f}(
abs_x = tl.abs(x)
sum_exp += tl.sum(tl.where(mask, tl.exp(abs_x - max_val), 0.0), axl{

1se = max_val + tl.log(sum_exp)
z_loss_val = lse * lse x z_loss_weight
tl.store(z_loss_ptr + row, z_loss_val)

A UBHIREREMRiAfFlogits, F—REBELHRAE, FXEHlse; METce-lossXiBEM
BJonline softmax, AtFHE——xIFE, X71:

1.aiE—x B Hmax, REEHsum, FREEEFHmax
2.5 EBEEETREHmax

MR REblockiEBIFImMaxERIKR K, XNEHHIEL old_sum*e(old_max - new_max)IE&E/N, A
BERMEE T, WAERNRE, BHF ERSNN, RLTLES, CERARRISIR iehe

S bitewiseR 37

training/z_loss_next1 L8 W oK o0 training/z_loss_next2
0.033 0.033
007 0.028041 fuse 0.03
0.027 w 0.027
0.024 0.024
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0.018 0.018
ODJ‘B I T T T T 0015 I T T T T 1
0 20 40 60 80 m 0 20 40 80 80 99
Step Step
— fuse — fuse
=

b. $t¥tlogits (min. max. mean)



local_logits_sums_for_mean_max_min(logits_2d: torch.Tensor) —> torch.Tensor
"""per—rank sums for logits [N, V] (same layout as z_loss_forward input).

Returns float32 tensor [sum(mean_row), sum(max_row), sum(min_row), N] for o
with torch.no_grad():

1f = logits_2d.detach().float()

if 1f.numel() == 0:

return torch.zeros(4, device=logits_2d.device, dtype=torch.float32)

row_mean = lf.mean(dim=-1)

row_max = lf.amax(dim=-1)

row_min = 1f.amin(dim=-1)

n = torch.full((), lf.shapel@], device=1f.device, dtype=torch.float32)

return torch.stack([row_mean.sum(), row_max.sum(), row_min.sum(), nl)

o REKZEpythonimkIL, ZRinfE, MANRF—K

o —RihTE, XEXAMatomic_add¥&m/EHIrow_mean,row_max,row_mingysum (I
deterministie) , x = TFHMERTEEM, NREFHTLULRE (kernel WEHRIES Mokentgix
=1ME, BM3*seq_lentI KX/, ARBEpythonimfi— N sum, EXFIRESILINE FAFEE

mfu)

training/logits_max_mean_next2 training/logits_mean_next1
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\

2 training/logits_mean_next2
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training/logits_min_mean_next1 training/logits_min_mean_next2
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c. §tXtce-loss

X5l

1. JR3kZonline softmax blockkANAIFRLY (— block&IB—tokenilogitsmE, blockIER
51210412, BIMEIESTRIES N TR (I LIE2, 4, RiEhidden_size)) , {Bcuda kernelAJ LA
Mizhlthread, LIEBIRF: B MthreadBkP IE, SXRGIESNEIE, Bk K/ Ablock_size*8, 4MIE



5efa, 11 blockA51210 43R, 327 #IBEA—Pwrapi#iTR0IE, BEI161 48R, &=EHBEwarpis
—x ey, SEIHFTblockIRAEIE,

2. HFiflcuda kernel3$5%, tfionline softmax, triton@—blockAFITLIE, BREMAT
ETFI, SAEIREEH,

= a |

v training 2886  Scalar6  Histogram 0

training/loss L8 W oK L training/loss w.r.t. ntokens training/loss_next1
13 13 13
7.135619 fuse
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n n n
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> 8 8 8
7 ) 7 7
6 1 T T T T 6 1 T T T T 1 6 r T 1
0 20 40 60 80 0 20 40 60 80 99 0 20 40 60 80 99
Step Step Step
— fuse — fuse — fuse

3.TIER B IEE AlogitsiVfstR/adeterminstic:

logitsiAZE fydeterministic, 48e/LFER %, #HLbIEdeterministic, &Bs3stepBPFtEF



mfu
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1
1
0.071705 nofuse_3 :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
| | 1 | |
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— fuse_deterministic =— nofuse_3

memoryZ5ietWEA—H (BEEZFIXILE, gpul. gpullEEERFHTET) .

memory/max_memory... L & W % <

93.3
93.209488 nofuse_3
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91.789421 fuse_deterministic
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|
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1
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Step
— fuse_deterministic =— nofuse_3
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E It AZE R logitsthdeterministico
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4.t Efuse kernel @deterministic

trial:https://seed.byteintl.net/experiment/tracking/detail?
Id=project_20260317_6645be31&selectedTrial=&tab=CHART&viewld=view_20260427_a2ba3a51

1. loss
training/loss L8 W K 50
13
7122735 fuse_deterministic
12 7122735 fuse_deterministic_1
1
10
9
8
7
6
Step
— fuse_deterministic_1 — fuse_deterministic
4
2. z_loss
training/z_loss_next1 L8 WM % <0 training/z_loss_next2
0.03 0.03
0.028165 fuse_deterministic
0.028165 fuse_deterministic_1
0.027 0.027
uv vv" Ty "
0.024 0.024
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0.018 0.018
0015 T T T T T 0015 T T T T T 1
0 20 40 60 80 0 20 40 60 80 99
Step Step
— fuse_deterministic_1 == fuse_deterministic — fuse_deterministic_1 == fuse_deterministic
4 4

3. logitsig#R


https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260317_6645be31&selectedTrial=&tab=CHART&viewId=view_20260427_a2ba3a51
https://seed.byteintl.net/experiment/tracking/detail?Id=project_20260317_6645be31&selectedTrial=&tab=CHART&viewId=view_20260427_a2ba3a51

training/logits_max_mea... + ¢ W % $ training/logits_max_mean_next2

0

— fuse_deterministic_1 — fuse_deterministic

training/logits_mean_next1

10.03825 fuse_deterministic
10.03825 fuse_deterministic_1 10
V' - . 9
8
7
6
5
4
T T T T 37 T T
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Step Step

60

80

— fuse_deterministic_1 — fuse_deterministic

5.7HBF stats #ERIFR TN stream [EF

torch.tensorfiitorch.catz & EE— ez cudastream synchronize,

kernelBYiEliEL<, 24Atorch.empty, Ffill¥dE, #HTMK, MILE, cpuBIEJM244ms, 4858 E
0.568ms, gpu kernelM11.5 msfiftE9.4 ms

fLiean:
CPU:

GPU:

| ‘ model/mtp_reorder_manager.py(119): get
model/mtp_reorder_manager.py(162): forward
model/fused_ce_zloss_logits_stats.py(143): fused_ce_zloss_logits_stats_fwd
<built-in method tensor of type object at Oxef4c3495b440>

stream / / 54}

ncclDevKerne...

stream 1919 [m]
stream 20 20 (m]
stream 21 21 [m]

Current Selection

Area Selection Slices Pivot Table ~ Slice Flamegraph  Flow Events
O
Name Count

COUNT
ProfilerStep#13

void cutlass::device_kernel<flux_bf16_bf16_void_fp32_fp32_fp32_sm100_commnone_rcr_gemmv3_false...
nccl:_all_gather_base
|_AllGather_RING_LL )

nock:allga.. | v v. v v e | . e

1

1
2
2

Wall Duration +
25 suMm

aten:to
aten::_to_copy
aten::copy_
\ cudaStreamSynchronize

22.38ms_ SUM
11.51Tms
6.837ms
1.653ms
1.653ms

20 40 60 80
Step
— fuse_deterministic_1 — fuse_deterministic

SHcpu straggle, Hgpu

244ms 479us 528ns cudaStreamSyn

Self Duration

11.51Tms
2.297ms
6.837ms

4ns
1.651ms

ProfilerStep#13
void cutlass:device_kernel<flux_bf16_bf16._..

ProfilerStep#13

Category: cuda_runtime
and 4 other events

Wall Duration

AVG

895.3pus
11.51ms
6.837ms
826.4us
826.4us

99



ks
CPU:

model/m14_megatron.py(1360): _mtp_token_|oss
odel/m14_me..." torch/autograd/function.py(565): apply
model/flux... <built-in method apply of FunctionMeta objec at 0x392b0400>

eg...flLAm|l t MTPReorderHook
wt... ‘ model/mtp_reorder_manager.py(457): forward
model/mtp_reorder_manager. »y(119): get

model/mtprearder managerp 62) forward
| 568us 514ns model/fused_ce_zloss_|ogits_stats.py(143): fused_ce_zloss_|ogits_stats_fw
model/fused_ce_zlos Category: python_function
dist...

mason/o... < trit.. | < || <= I 0 = - NI, | NN NA
torch/... u trit... z 1 l typing_ext.. ing_e... - - ”
<buil.. I I torch/dist Al Al

mason... |
mason...
<bui...

torch/dist.. torch/di...
torch/dist... torch/di...

<built- n...

GPU:

stream 77 ProfilerStep#13
void cutlass::device_kernel<flux_bf16_bf16_void_fp32_fp32_fp32_sm100_commnone_rcr_gemmv3_false_...

stream 19 19 [m]
stream 20 20 [m]
stream 21 21 (] ProfilerStep#13
stream 23 23 (m]
stream 24 24 o || Layer_0_dst_3_peer...

rma_put_nbi_kernel
stream 25 25 [m]
stream 28 28 m]

Current Selection
Area Selection Slices Pivot Table ~ Slice Flamegraph ~ Flow Events

O
Name Count Wall Duration ¥ Self Duration Wall Duration
COUNT 26 SUM 17.70ms  SUM 9.440ms AVG 680.9us

ProfilerStep#13 1 1.525ms 9.440ms

nE— 1 3EfuseBbaseline:

stream77 ProfilerStep#13

void cutlass::device_kernel<flux_bf16_bf16_void_fp32...

nccl:_all_ga..
ncclDevKerne...

stream 19 19 (m]

stream 20 20 (m]
Current Selection

Area Selection Slices Pivot Table ~ Slice Flamegraph ~ Flow Events

O
Name Count Wall Duration v Self Duration Wall Duration

COUNT 37 SUM 24.65ms  SUM 12.20ms AVG 666.3us
ProfilerStep#13 1 1.550ms 12.20ms
void cutlass::device_kernel<flux_bf16_bf16_void_fp32_fp32_fp32_sm100_commnone_rcr_gemmv3_false... 1 6.525ms 6.525ms 6.525ms
nccl:_all_gather_base 2 1.793ms 4ns 896.5s
ncclDevKernel _AllGather_RING_LL(ncclDevKernelArgsStorage<4096ul>) 2 1.793ms 1.788ms 896.5s



JIEBRE N[5 2determinstichy:

training/loss cC L @ W 4% 20

12
4.938313 fuse_loss_deterministic
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4 T T T T
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Step
— fuse_loss_...erministic

mfu cC &£ & B K

0.M9686 fuse_loss_deterministic [04-30 15:24:23] [9md;
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Memory:
pp-1M EFBEELLIREA R



memory/max_memory_reserved_pp_rank_1 (GB) c L oo WK A

Step

6. SE¥inplace_bwd

xffuse kernelfifiift,, FAlogitstEbackwarddREEITETRZE, BEASBRER, FALLERE
Flogitskyitiiit K fzgrad_loss, MMIT&EEE

mr.

1. https://code.byted.org/seed/mariana/merge_requests/15029
2. https://code.byted.org/seed/mariana/merge_requests/15108
3. https://code.byted.org/seed/mariana/merge_requests/15165
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