Host busy waits until the start of the vertical retrace period before flipping.
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This shows the worst-case scenario for managing buffer flips (which all graphics cards used to do.)  Notice how the total host work for a single display frame is less than two retrace periods and the accelerator rendering speed is faster than two display frames, however the “wait for retrace” bottleneck is slowing the operation down to three retrace periods per frame.  The “Ack’s” shown are some kind of acknowledgement that the accelerator is done rendering the frame.  Notice that the Application Logic does not overlap with any accelerator work.

Vertical retrace start triggers a host interrupt triggering a flip.



This shows a vertical retrace interrupt based solution.  As can be seen, there is much more parallelism and the display period is much better than the busy wait solution shown above.  This is a good solution, except that interrupt overhead is not always that small.  This overall rendering is slowed by as much as the host is slowed down by the interrupt overhead. 

Accelerator busy waits, instead of host.












Retrace flipping is performed in the accelerator.  Notice that the host is not directly stalled by the monitor refresh rate or any interrupt overhead.  However, the accelerator is falling behind the host frame generation since it now assumes the overhead of the busy waiting.  The latency between the host’s rendering commands and the final display will continue to increase.  Eventually the host will start stalling when the accelerator’s command queue runs out of space, or when the number of available back buffers runs out. 

The accelerator uses an asynchronous thread to perform flipping























By using an asynchronous hardware thread, the “wait for retrace” is totally parallel with both the rendering and host computation speed.  The latency is also bounded and minimized.  So in all situations where the vertical refresh rate of the monitor exceeds the application/graphics per frame speed the monitor will never cause any kind of stall in the system.
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