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def create_fp4_scale_tensor(
m: int,
n: int,
device: torch.device,
is_sf swizzled_layout: bool,
) -> torch.Tensor:

Allocate the output scale tensor for scaled_fp4_quant.

When is_sf_swizzled_layout=True, we use rounded values to store the
swizzled scales. Due to the requirement of the Tensor Core, the minimum
tile is 128x4 for the scales. So, we first pad the scales to multiples

of 128 (rows) and 4 (cols). Then, the scales (in float8 _e4m3fn) are
packed into an int32 for every 4 values. More:
https://docs.nvidia.com/cuda/parallel-thread-execution/
#tcgen05-mma-scale-factor-b-layout-4x

from vlim.utils.math_utils import round_up

block_size = 16
if is_sf_swizzled_layout:
rounded_m = round_up(m, 128)
scale_n = n // block_size
rounded_n = round_up(scale_n, 4)
# Must be zero-initialized: the swizzled scale buffer is padded to
# (round_up(m, 128), round_up(scale_n, 4) // 4) but the NVFP4 quant
# kernel does not write every padded element that the downstream
# NVFP4 GEMM reads. torch.empty leaves those padded scale factors
# uninitialized, which corrupts dequantization and causes a severe
# Blackwell NVFP4 decode throughput/output-length regression.
return torch.zeros(
(rounded_m, rounded_n // 4), device=device, dtype=torch.int32
)
else:
return torch.empty((m, n // block_size), device=device, dtype=torch.uint8)
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