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Analysis and optimization of branch predictor based on OpenlLA500

HE Junyi, YUAN Dongliang, LIU Shuai, ZHANG Min, WANG Lei, LI Jiahang

(School of Computer Science and Technology, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract : Embedded microprocessors use many parallel techniques to achieve higher processor perform-
ance, and the increase in instruction parallelism makes high-precision branch predictors increasingly
important. This paper takes the Openl.A500 processor core based on the LLoongArch instruction set as
the platform and adopts two different methods for branch prediction; Gshare predictor and hybrid pre-
dictor. By expanding the branch prediction entries, improving the utilization of branch history infor-
mation, and using XOR processing for branch instruction addresses to reduce the probability of branch
aliasing, the branch prediction capability of the original processor is enhanced. The optimized proces-
sors were simulated and verified using ten test programs, including CoreMark, and the prototype vali-
dation was carried out on Xilinx Artix-7 field-programmable gate array(FPGA). The experimental re-
sults show that the average prediction accuracy of the Gshare branch predictor and the hybrid predic-
tor reached 91. 87% and 93. 23%, respectively, representing improvements of 3. 22% and 4. 58 over
the original branch predictor.

Key words: .oongArch instruction set; branch predictor; destructive aliasing; field-programmable gate
array(FPGA)
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