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Shared Cache partition-based optimization technology for the power chip energy consumption

YAO Hao', HUANG Kaitian', YU Hongzhou®, WANG Ke’

(1. Digital Grid Research Intitute, CSG, Guanzhou 510670, China; 2. Electric Power Research Institute, CSG, Guangzhou 510663, Chinaj;
3. College of Information Science &. Electronic Engineering, Zhejiang University, Hangzhou 310000, China;

4. College of Electrical Engineering, Zhejiang University, Hangzhou 310000, China)

Abstract: Improving the working efficiency of power terminal chips while reducing their energy consumption is one of
the research direction for optimizing smart grid systems. Aiming at the efficient management of cache data in MP-
SoC, the multi-processor shared cache partitioning technology is studied. The curve fitting technology is utilized to
model the cache, and mathematical methods is incorporated to solve the CP problem. The mathematical expression of
the energy consumption in subsystem can be obtained according to the mathematical relationship between the obtained
missing rate curve of the shared cache and the energy consumption of the subsystem. Combined with the energy con-
sumption model of the processor, the comprehensive optimal CP solution is generated. Experimental verification
shows that the processor subsystem energy consumption can be reduced to 27. 9% of the subsystem before optimiza-
tion using this CP method.
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two levels of cache
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Figure 2 An instance of Cache miss
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Table 1 Algorithm to find inflexions
Input: Nun@) (k= 1,2, W)

1 W =the total number of ways of the shared cache;
2 K = the ratio of diversity;
3 Avedee = (N (1) =N, (W) )/W;
4 Ine = W—23
5 while( Inp > 2){
6 1=0; j=0;
7 for(n =2;n<<W—1;n++){
8 dec0 = Np(n—1)—Nu (1) ;
9 decl = Np(m) —Nup(+1) ;
10 thre = K * Ay dec 3
11 if((dec0™>thre) & & (decl< thre)){
12 infl(i)=n ;i++;}
13 else if((decO<"thre) & & (decl>>thre)){
14 inf2(j)=n ;j++;}}
15 Ine =i tjs
16 increase K 3}




55036 B 5 M Wk 45 T A EE Cache X439 L 00 i RERE G AL H A 31

VAT R 55 — 530 ok X o3 B A5 23 T B AN [
(7 DX A7 2405

2 I B AN [ 1 DX S E ATt 2k A
o 3 R Bk AR B 2 AR 6 X S 4
ExCEIVE PRt SR iR

FRE A Cache way W50 5 2 4 B
[ Cache i YR, THE IR fi ) Cache SRR pREL
TE S5 S I 2R R RO L e R R TR PR X
Je T PROECEE L AV BB AT — B b L
i £ PR B JEE 2 PRLIRG

F2 WERATERGMEH &

Table 2 Algorithm of curve fitting in a sub-region
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Figure 3 Curve fitting result of cache miss rate
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Figure 4 Comparison of energy consumption between

three distribution schemes
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