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per_token_group_quant_8bit_packed_register_kernel, BN&iEIFA 32 FHIRHIE (
uint4 x 2) EFHFZPTK absmax M4, EEOTEEN, HREZAAFM
__syncthreads,
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. tests/kernels/quantization/test_per_token_group_quant.py (13t B4MR; 25| test;
KA test-coverage; 5 test_per _token_group_quant_fp8_packed_all_zero,
test_per_token_group_quant_fp8_packed_mantissa_rounds_up,
test_per_token_group_quant_fp8_packed_zero_fills_padded_output_q) : MR g
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csrc/libtorch_stable/quantization/w8a8/fp8/per_token_group_quant.cu

B EE XM SAFHFRITY packed BN, BRIEXZAFRNZ, A host MPAEE
Li- 8
// Register-resident fast path for group_size==128.
/| BANEREFAR 16 NETE (32 B, B4 uintd) EFFEFRK:
// absmax MA — EHITHE — EMRKEK, MERAEZEAHESM _ syncthreads,
// UEBMO 4k A FBRAEEIRE (5§ exp2f(ceilf(log2f)) fikEm) .
// Blackwell nvce S¥3ELE uint4 MERFRE R # 5 256-bit LDG.E.256 4
template <typename T, typename DST_DTYPE, int GROUP_SIZE>
__global__ void per_token_group_quant_8bit_packed_register_kernel(
const T* __restrict__ input,
void* __restrict__ output_g,
unsigned int* __restrict__ output_s_packed,
const intb4_t num_groups_padded,
const int groups_per_block,
const int padded_groups_per_row,
const int groups_per_row,
const int mn,
const int output_g_mn_extent,
const int tma_aligned_mn,
const intb4_t num_scale_elems,
const float eps,
const float min_8bit,
const float max_8bit) {
static_assert(GROUP_SIZE == 128, "fast path supports GROUP_SIZE==128");
constexpr int THREADS_PER_GROUP = §;
constexpr int VEC_SIZE = 32 / sizeof(T); // }TF bf16/fp16 K 16
/* GANAE 8 NERRSIL T R —A warp /AN, #45 shuffle mask
Oxffu << (threadldx.x & 24u) Ma4FiF RALE, EX
32 % THREADS_PER_GROUP == 0 BR2sh&A2$ A group_per_block * 8, */
static_assert(32 % THREADS_PER_GROUP == 0);



/... B8 ELE absmax M4, EITE. EMFAELE
}

csrc/libtorch_stable/quantization/w8a8/per_token_group_quant_8bit.h
Sk XAERINET R EE B per_token_group_quant_8bit_packed, B ¥ T A RE,

#pragma once
#include <torch/csrc/stable/tensor.h>

/I 8-bit & token DHEAIBIRE (INTS Fu FPE )

void per_token_group_quant_8bit(const torch::stable::Tensor& input,
torch::stable::Tensor& output_qg,
torch::stable::Tensor& output_s,
int64_t group_size, double eps, double min_8bit,
double max_8bit, bool scale_ue8m0 = false);

// Public op: & DeepGEMM Blackwell B2 & FEIEYE packed E1b,
/I AXZF¥ group_size == 128 H bf16/fp16 A; HMELEEEME STD_TORCH_CHECK,
/ BRRFEZAGFER BB, EATES AR AEREMMIR,
void per_token_group_quant_8bit_packed(const torch::stable::Tensor& input,
torch::stable::Tensor& output_g,
torch::stable::Tensor& output_s_packed,
int64_t group_size, double eps,
double min_8bit, double max_8bit);

tests/kernels/quantization/test_per_token_group_qguant.py
MR X AAEFT G = AN FRMER ARG, BRA XFFH group size SE1k.

@pytest.mark.skipif(
not current_platform.is_cuda(), reason="DeepGEMM not available on this platform"
)
def test_per_token_group_quant_fp8_packed_all_zero():
"I A IUEN AR UEBMO BRZHEY eps TR EMEN UEBMO BRFE T,
ERARTBUE2FIT A,

CUDA A#%it#:
y_s = eps / fp&_max
y_s = exp2(ceil(log2(fmax(y_s, 1e-10))))
MNFLEEMAN, eps/fp8_max < 1e-10, WER fmax $HEZF] 1e-10, B3|
exp2(ceil(log2(1e-10))) = exp2(-33) => UEBMO F¥ 0x5E (94),
device = "cuda"
num_tokens, hidden_dim, group_size = 4, 7168, 128
x = torch.zeros((num_tokens, hidden_dim), device=device, dtype=torch.bfloat16)

out_q, out_s_packed = fp8_utils.per_token_group_quant_fp8_packed_for_deepgemm(
X, group_size=group_size, use_ue8mO0=True,



# B A MeE
assert torch.equal(
out_g.view(torch.uint8),
torch.zeros_like(out_g, dtype=torch.uint8),
), "All-zero input should produce all-zero FP8 output"

# 2TMANRZ~ £89 UEBMO FF
expected_exp_byte = O0x5E

mn = num_tokens

groups_per_row = hidden_dim // group_size

k_num_packed = (groups_per_row + 3) // 4

tma_aligned_mn = ((mn + 3) // 4) * 4

num_scale_elems = mn + (k_num_packed - 1) * tma_aligned_mn

actual = torch.as_strided(out_s_packed, (num_scale_elems,), (1,)).cpu()
expected = torch.zeros(num_scale_elems, dtype=torch.int32, device="cpu")
for row in range(mn):
for g in range(groups_per_row):

pack_col =g // 4

pos =g % 4

idx = pack_col * tma_aligned_mn + row

expected[idx] |= expected_exp_byte << (pos * 8)

assert torch.equal(actual, expected), "All-zero scale bytes mismatch"
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