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Design of Cache Miss Pipelining in YHFF DX High Performance DSP

GUO Yang, FU Y+ hui, LIU Sheng, LI Yong
(College of Computer, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: YHFI-DX is a high performance DSP designed by national univemsity of defense technology. This paper focuses on

mpoving Cache performance, investigates optimizaton methods to reduce Cache mis stall penalties, designs and implements an

optimization method focusing on one level data Cache controller in high frequency and high performance DSP-miss pipelining. Compared

wih traditional optimization methods, this method can deal with continual cache misses in pipeline, which overlaps multi Cache miss

stalls, and then it can achieve the goal of reducing Cache miss stall penalties. Applying the method to the design and optimization in one

level data Cache controller in YHFI-DX DSP, the Cache miss stall is reduced from 8 cycles to 2 cycles, and the system performance is

evidently improved.
Key words: DSP( Digital Signal Processor) ; miss pipelining; unblocking Cache;

data prefetching
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Tab.1 LID not malizng miss pipelining
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
RI Ms Rq Da Db
R2 Ms Rq Da Db
CPUSall 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
2 L1D
Tab.2 LID realizing miss pipelining
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
R1 Ms Rq Da Db
R Ms Rq Da Db
R3 Tg Ms Rq Da Db
R4 Te Ms Rq Da Db
CPUStall 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0
6 Benchmark s 3 , FFT 64 x 64
; Float _ EXP _ LOG 700 700 ;
Ti_3inl FIR FFT Benchmark ; MPEG4 Decoder
« 20x 10, 1, 10 /¢ ; MPEG4 Encoder1 0 20x 10, 1,
10 /s ; MPEG4 Encoder2 YHFFDX , MPEG4
Encoderl
3 LID
Tab.3 The sinulation result of L1D miss pipelining
BenchMak Cache
FFT 1140 728 864 509 276 219 24% 0. 8%
Floar _EXP _10G 251 280 86 526 164 754 66% 3. 3%
Ti _3inl 7672 5416 2256 29% 0. 2%
MPEG4 Decoder 9 094 984 6 746 320 2 348 664 26% 2%
MPEG4 Encoderl 3 883 288 1 866 708 2 016 580 52% 3. 9%

MPEG4 Encoder2 3 865 736 1 856 787 2 008 949 51% 10%
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