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1. H7| gtz (ANB &) : 88K csrc/libtorch_stable/quantization/w8a8/cutlass/moe/m
oe_data.cu HH compute_arg_sorts CUDA WiZ, XTIk HE (expert_id < 0 |
expert_id >= num_experts) , REIKHL expert_offsets[num_experts] B8, fEfER—
ANFUMNIRFITEE (LT atomic_buffer[num_experts]) 7 input_permutation 3XZR89
BEMEEABERME -1, BN, BXRH output_permutation & BIREA topk length

(REEH) , XE—MNEHUABCEREMNEEE, atomic_buffer BYR/NUARRYT KA
Bt ERER

2. TRENUL RAZBE 0 (24 M) : & csrc/libtorch_stable/moe/moe_permute_unpermute_o
p.cu By shufflelnputRowsKernel WA g AIEE, NZE LM dst2src_map
source_row_idx, REREHETE [0, num_src_rows) SGEIRN, WRBHEE (Flun,
BR -1 B ERE) , ARSI EAMTII A TRERANTHLERE, MiEe T &
A NFELER,

3. FP4 EMNASEERE GEASEKMBMBEE) : & csrc/libtorch_stable/quantization/fp4/nvfp
4 experts_quant.cu 2 mxfp4_experts_quant.cu BEMAREZT, IHE numValidRows =
min(numRows, expert_offsets[num_experts]), REIWF grid-stride fEIRHY LRI



numRows * colsPerRow f&8& 4 numValidRows * colsPerRow, X#fk T BEIbLiR/ER 4L3E

KRB AELTRNERAT, HEERITESEITE, BT ENE5ABITES ARGER (

block-scale) #IESHRIRERH B RE A4 TEFEMF.

4. MIRE EANT: T tests/kernels/moe/test_cutlass_moe.py FHTIE AR A G :

« test_cutlass_moe_permutation_maps_padding_to_zero: 3&iE
get_cutlass_moe_mm_data X &-&TTREEH BT topk_ids £ R BIHES|BRET, AT
shuffle_rows /=4 A EE 1T,

« test_cutlass_fp4_moe_padded_routes_do_not_change_valid_output: 3% 3|3 =Y3MNR
, ERREEZLKESE (num_tokens=4096, EFX—NERK) BIT NVFP4 fa MXFP4
MoE, Mg ARMBELEANNERALER K, HEARTRABAIT, &
tests/kernels/test_shuffle_rows.py F#i#¥ test_shuffle_rows_invalid_indices_are_ze
roed, B shuffle_rows XM TRRKRS| HEETAT N,

csrc/libtorch_stable/quantization/w8a8/cutlass/moe/moe_data.cu

BENZS: BRTHIMERNZ, SINRFIHREREAEERZeAEETRKE, FEBE
T output_permutation By"4E(E,

/] 1&PXJE 89 compute_arg_sorts NAZXEEI4L, IBLRKEE B
if((expert_id<Ollexpert_id>=num_experts)&&blockldx.x==0){ // 1& A JR FIAELE
atomic_buffer[num_experts] fir & A T 3% B 2 Be — PMEfL
intconststart=atomicAdd(&atomic_buffer[num_experts],1);
input_permutation[start]=-1;// BRI, RTMITRHE shuffle_rows BEE //
output_permutation # shuffle_rows FB1E c2 = c2[c_map]. FERBHEENHEE, //
shuffle_rows ¥ RITEZE, output_permutationlil=topk_length;// & F B& 1 B3 E A nl
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KEMGHE: TE shuffle_rows RAZFEMAFEE, ALKEERI|EESELHME, Fribk
ARNBEE,

/] shuffleInputRowsKernel RAZF B X BEZ L2 E intb4_tdest_row_idx=blockldx.x;
int64_tconstsource_row_idx=dst2src_mapl[dest_row_idx]; // ... ( k2RI ) ...
if(source_row_idx<0llsource_row_idx>=num_src_rows){ // T L3XBIHEERS|, FHBIT
A TEIRE AN 0 DataElemconstzero{}; for(intelem_index=start_offset;elem_index<nu
m_elems_in_col;elem_index+=stride){ dest_row_ptr[elem_index]=zero; } return;// &Rk
B, BREEMFILER )/ . ( EFRTESRZEE) . *ER: XEMLEARNIZROZEN,
BT L (0 moe_data.cu) REWNEERIESAERW BRI L2LE, *

csrc/libtorch_stable/quantization/fp4/nvfp4_experts_quant.cu
EEEMHBE: RE| FP4 BEARXAIESER, FIBERITSE HRITA B3R,

// NVFP4 A4 (Silu + Mul B&12) FHIEIRA FAEIE int32_tconstnumValidRows=
min(numRows, static_cast<int32_t>(__ldca(&input_offset by experts[n_experts])));



intinColsPerRow=FUSE_SILU _MUL?colsPerRow*2:colsPerRow: // JE{EILT] BB £ 3|3 AT
, BEBCGEAEB ANBRYGETRERIE for(intgloballdx=tid;globalldx<numValidRows*colsPerRow;//
£ B numValidRows globalldx+=gridDim.x*blockDim.x){ // ... E4LZ%HE ... } * 3T
expert_offsets[num_experts] %6 T FTA A RS B B BATH . WIEKHERELRERSAKIE
AT, MmEe T HETEFBENEIR /5, *
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"MRV2 marks padded MoE rows with topk_ids == -1. The CUTLASS permutation

builder counted those rows out of the expert work but left their input_permutation
slots uninitialized."

"writes explicit invalid sentinels for padded/non-local routes in both permutation
maps; bounds-checks shuffle_rows source indices and produces zero rows for
sentinels"

“limits NVFP4 and MXFP4 expert activation quantization to rows below
expert_offsets[num_experts], preventing padded rows from racing valid block-scale
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« #54752 [CI] Shard distributed model jobs above the 24h P90 threshold: 2% AR
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