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Vulkan buffer/image functions

We'll be focusing on these:

Function Source Destination

vkCmdCopyBufferToImage() VkBuffer VkImage

vkCmdCopyImage() VkImage VkImage

vkCmdCopyImageToBuffer() VkImage VkBuffer

vkCmdCopyBuffer() VkBuffer VkBuffer
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On Adreno

The 2D hardware, the A2D, is used to accomplish these tasks.

We still have to fallback to the 3D path in some cases:

Sample count greater than 1 which isn't supported by the A2D.

NaN  canonicalization issue with float 16 formats (prior to discovering

the HALF_PRECISON  bit). E.g. expceted: 0xFFFF  but got 0x7E00 .

Plane 0 of NV12 having a different UBWC compression.
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A2D Buffer to Image Transfer
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HALF_PRECISION
Previously we had to resort to using the 3D path for these:

VK_FORMAT_R16_SFLOAT

VK_FORMAT_R16G16_SFLOAT

VK_FORMAT_R16G16B16A16_SFLOAT

An implicit conversion to 32 bits was suspected, as the hardware would

canonicalize NaNs, leading to a non bit-exact copy.

Turns out we were missing something. We  the

HALF_PRECISION  present since the Adreno 600 series.

Mesa MR  started making use of this bit, and dropped the 3D

path used to work around the issue.

discovered

!35709
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https://gitlab.freedesktop.org/mesa/mesa/-/merge_requests/35610#note_2967289
https://gitlab.freedesktop.org/mesa/mesa/-/merge_requests/35709


Transfer 1 MiB in chunks
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Transfer 16 GiB in chunks
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Raw Copy

Seems to have been introduced in A750.

COPY  bit in RB_A2D_BLT_CNTL .

INT  used in RB_A2D_BLT_CNTL  -> IFMT .

RAW_COPY  bit in TPL1_A2D_SRC_TEXTURE_INFO .

UINT  used in SP_A2D_OUTPUT_INFO  -> COLOR_FORMAT .

Seems like the source and destination COLOR_FORMAT  also gets

overwritten, unsure if that's necessary.
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R8G8B8A8_UNORM ->R8G8B8A8_UNORM :
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Wow! That's too good to be true.
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Yep, something was wrong.
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Got tired of looking at graphs yet!
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Here's a table
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Some other things to look into:

Somehow with increasing chunk_size for the 16 GiB transfer the gpu

time also increased.

Certain chunk_size with specific formats really benefited from raw

copy. How come not all cases?

Raw copy could be used with depth stencil formats.

In some cases we could be using the A2D for formats like NV12.

In place compression/decompression.
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