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why tilling

• When we want to update contents in Figure1 red region

• If don’t use tilling, the result will be Figure 4

• If use tilling, the memory layout would be like Figure 3
• The small rectangle is a 4KB page

• The result will be Figure 5



Notes

• When dealing with memory operands (e.g., graphics surfaces) that are inherently 
rectangular in nature, certain functions within
the graphics device support the storage/access of the operands using tiled 
memory formats in order to increase performance.

• divide the enclosing region into an array of smaller rectangular regions, called 
memory tiles.

• Surface elements falling within a given tile will all be stored in the same physical 
memory page, thus eliminating page-crossing
penalties for 2D subregion accesses within a tile and thereby increasing 
performance.
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Tiles

• Tiles have a fixed 4KB size

• They are either 8 rows high by 512 bytes wide or 32 rows high by 128 
bytes wide

• The pitch of a tiled enclosing region must be an integral number of 
tile widths.



Tiled Surface Layout 
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BSP description

• The graphics device performs address translation from linear space to tiled space for a CPU access to graphics memory using the fence registers. Note 
that the fence registers are used only for CPU accesses to gfx memory. Graphics rendering/display pipelines use Per Surface Tiling (PST) parameters to 
access tiled gfx memory.

• The intent of tiling is to locate graphics data that are close (in X and Y surface axes) in one physical memory page while still locating some amount of 
line oriented data sequentially in memory for display efficiency. All 3D rendering is done such that the QWords of any one span are all located in the 
same memory page, improving rendering performance. Applications view surfaces as linear, hence when the cpu access a surface that is tiled, the gfx
hardware must perform linear to tiled address conversion and access the correct physical memory location(s) to get the data.

• Tiled memory is supported for rendering and display surfaces located in graphics memory. A tiled memory surface is a surface that has a width and 
height that are subsets of the tiled region's pitch and height. The device maintains the constants required by the memory interface to perform the 
address translations. Each tiled region can have a different pitch and size. The CPU-memory interface needs the surface pitch and tile height to 
perform the address translation. It uses the GMAddr (PCI-BAR) offset address to compare with the fence start and end address, to determine if the 
rendering surface is tiled. The tiled address is generated based on the tile orientation determined from the matching fence register. Fence ranges are 
at least 4 KB aligned. Note that the fence registers are used only for CPU accesses to graphics memory.

• A Tile represents 4 KB of memory. Tile height is 8 rows for X major tiles and 32 rows for Y major tiles. Tile Pitch is 512Bs for X major tiles and 128Bs for 
Y major tiles. The surface pitch is programmed in 128B units such that the pitch is an integer multiple of "tile pitch".

• Engine restrictions on tile surface usage are detailed in Surface Placement Restrictions (Memory Interface Functions). Note that X major tiles can be 
used for Sampler, Color, Depth, motion compensation references and motion compensation destination, Display, Overlay, GDI Blt source and 
destination surfaces. Y major tiles can be used for Sampler, depth, color and motion compensation assuming they do not need to be displayed. GDI 
Blit operations, overlay and display cannot used Tiled Y orientations.

• A "PST" graphics surface that will also be accessed via fence needs its base address to be tile row aligned.

• Hardware handles the flushing of any pending cycles when software changes the fence upper/lower bounds.

• Fence Table Registers occupy the address range specified above. Each Fence Table Register has the following format.

• FENCE registers are not reset by a graphics reset. They will maintain their values unless a full reset is performed.



BSP conclusion

• gfx hardware: convert linear address to tiled address 



Tiled Surface Placement 



Detail

• It uses the GMAddr (PCI-BAR) offset address to compare with 
the fence start and end address, to determine if the rendering surface 
is tiled.



Conclusion

•首先完成tiled region的物理page分配

•将tiled memory 映射到ggtt的logical address
• Fence regions must be aligned to a 4KB page.

• fence  register中记录了fence region的开始地址与结束地址(这些地
址都是在ggtt中的偏移量)
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