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A prefetch architecture design based on graphics
processor compression architecture

ZHAO Shipeng ™ ™ ™ | ZHANG Lizhi* ™ ™" | ZHANG Longbing " ™ ™"
( " State Key Laboratory of Computer Architecture , Institute of Computing Technology ,
Chinese Academy of Sciences, Beijing 100190)
( ™ Institute of Computing Technology , Chinese Academy of Sciences, Beijing 100190)
( ™" University of Chinese Academy of Sciences, Beijing 100049)
Abstract
Graphics processing unit ( GPU) memory access utilization has become one of the key bottlenecks affecting
performance. In processor design, memory access prefetch architecture design has become one of the main methods
to improve memory access utilization. Combined with graphics processor memory access, due to the dense features,
under the premise of improving the prefetch performance, reducing the influence on the normal efficiency of the
graphics pipeline has become a popular research direction. Based on a graphics processor lossless compression ar-
chitecture, this paper proposes a set of graphics processor prefetch architecture design. The design of the prefetch
architecture can effectively improve the memory access utilization in the memory-intensive graphics pipeline, and
does not affect the efficiency of the current graphics pipeline. The experimental results show that on the Godson
graphic processing unit ( GSGPU) graphics processor platform, compared with the traditional prefetch architecture,
the cache hit rate can be increased by more than 15% for the memory-intensive test program. For the test program
with idle memory, it will not have a negative impact on the pipeline.
Key words: graphic processing unit ( GPU) , memory access subsystem, prefetch architecture, compressed
architecture
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