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Study on Hybrid Resource Heuristic Loop Unrolling Factor Selection Method Based on Vector DSP

LU Hao-song,HU Yong-hua, WANG Shu-ying,ZHOU Xin-lian and LI Hui-xiang

School of Computer Science and Engineering, Hunan University of Science and Technology, Xiangtan, Hunan 411201, China
Abstract For modern microprocessors,the very long instruction word (VLIW) architecture integrating vector processing units
has gradually become a typical representative of high-performance digital signal processor(DSP) architectures. This architecture
is mainly characterized by rich register resources and many instruction execution units. Based on these characteristics.a selection
method for the corresponding loop unrolling factor is proposed to improve the effect of loop unrolling optimization. This method
takes into account the vector or scalar attribute of the code in a loop body,and the usage rules of base address registers and index
registers. Moreover,another two heuristics, i. e. , the proportion of the times that the execution units are used and the power
alignment of unrolling factor,are used in the loop unrolling factor selection algorithm. The ability of this method in developing
more instruction level parallelism is proved by experiments performed on three commonly used digital signal processing algo-
rithms. Experiment results show that the average performance of the algorithms improves by more than 10% compared with the
existing methods. In particular,experiments on FFT algorithm show that the proposed method can analyze the usage of related
hardware resources more accurately through the hybrid resource heuristics,and makes the judgment of unrolling and obtains the
corresponding value of loop unrolling factor.

Keywords Loop unrolling, Unrolling factor, VLIW, Vector DSP.,Compiler optimization
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based on vector DSP
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begin

. LoopAanalysis()

. JudgeCodeType() ;

. BestFactor=CalcCRRegisterUnrollFactor() ;

. MaxFactor=CalcARRegisterUnrollFactor() ;

. MaxFactor=CalcORRegisterUnrollFactor() ;
. BestFactor=min(BestFactor, MaxFactor) ;
. while 1
. X=1
10. while X % 2<ZBestFactor
11. X=X * 2;
12. end while
13. BestFactor=X;
14. if FactorMeetFun(BestFactor) || BestFactor==1

1
2
3
4
5. BestFactor=min(BestFactor, MaxFactor) ;
6
7
8
9

15. break

16. end if

17. BestFactor-=1;
18. end while

end
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Fig. 2 Code beat number comparison of different points of cycle

expansion factor incomplex modulus program
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