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Abstract
The study aimed to deal with the bottleneck of memory data transmission latency between CPU and GPU in the
widely used CPU + GPU architecture. The uncache acceleration (UA) mechanism realized in the Godson GS464
processor core was adopted to optimize the GPU memory access interface, and the performance of store operation
from CPU to GPU was significantly improved. The mechanism of UA realized by GS464 processor core was de-
scribed in detail, and a theoretical analysis of the possible performance improvement due to the UA mechanism
compared to normal uncache operations was conducted. The GPU driver performance of the platform of Godson 3A
+2H was optimized with UA by altering the access mode of GPU configuration and memory space in the GPU driver
from uncache to UA, and the x11perf testing result showed that the performance of some interfaces of the Xserver
was improved by 5% ~230% after the optimization of GPU driving by UA. By extending the standard Linux system
call interface MMAP with UA, the Xvideo extension in Xserver was optimized, and the test result showed that the
optimization made the Xvideo interface 6 ~12 times faster.

Key words: CPU core, uncache acceleration, graphics, video
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