$£48%5 F12H Computer Engineering iT&EH T2 20224E 12 A

B BEEBSEEHEAK- T EHE: 1000-3428(2022)12-0180-09 SRS A & 4> £ S . TP393

BHEZGFERRBE THEZFEERE SRR

BoOELHR OBV AAER EAEHEL!
(1.AAEBIFER AR K AR KRR SE%E , S 0 2300265 2. A HEE A MEE Z R E .0 N TR RV, A I8 230088;
3. E B2 R K 2E Sk R BESE BE, &8 230031)

OB ESLMER AT AT AT B T A TN AT AT O, X T A RE A 5 RS AT EE AR A . B T 1)
DR A7 5 — FUPE BT 5T 04 43 A7 45 28 L 3 B T 5T fie /D (8 P (LRU)Z8 A7 45 45 SR W, 9K T 7 52 o AR 45 vl 5 B2 AR 90 A 1) 17 7
Yy A GEAT T RIRE J1 R BULRU \q-LRU HE k5 ) 25 AN [] 19 Ze A7 R 4 SR o DA 7 I8 2 A7 5 — BOE 2 5 28 119 15 9
Bl , 2 T G A7 A ) AR RO S A7 0 — BOPE i 20 A L, O 4 il sl i) 2 sh AR Bk L 32 8 BT 3 M G A7 5 — 2K
PESR W T G A7 i b SRR 55 i AR TH B O i o R TR B T H B2 SR 22 1) 92 A7 2 B0 Tl i 2 141 4 i e 2 A7 T 3k 3
B BAEL , 38 A 70 A A5 R SR 45 R 1 1) 20 5 B S 0 o L ) B DL A R R s o SR 4 SRR W R BT 3 Fh G2 A
50— SR SRS B AT B R T SR A P SR A R 0 SR A d R R 22 AR /INER 22 73R 6.929% A1 0.06%
T P T e A I [ 30 ) A 4 SR

KB : AT 5 — BOUE s B SRWG 5 R O N 1] 5 2 A7 v 285 IR 5 0 20

FRAF(RRERS)IREB(OSID)

ot
H 325 AR i A IRIERR, A5 JE AR T I — B[] AL T2, 2022,48(12):180-188,195.
X5 A YANG T, ZHENG Q, XU Z Hyet al. Research on strong cache consistency 'under/ generic cache
replacement strategy[ J ] .Computer Engineering,2022,48(12) :180-188,195.

Research'on Strong Cache Consistency Under Generic Cache

Replacement Strategy

YANG Tao',ZHENG Quan'’,XU Zhenghuan'®,SHI Qianbao’,PENG Siwei'
(1.Laboratory of Future Networks, Department of Automation, University.of Science and Technology of China, Hefei 230026, China;
2.Institute of Artificial Intelligence , Hefei Comprehensive National Science Center, Hefei 230088, China;
3.Institute of Advanced Technology , University of Science and Technology of China, Hefei 230031, China)

[ Abstract] Establishing an accurate cache analysis model helps-to predict the cache behavior better, which is vital for network
performance analysis and planning. However, existing analysis models for cache consistency studies are based on the Least
Recently Used(LRU) cache replacement strategy. However, different cache replacement strategies such as LRU, q-LRU , First
In First Out(FIFO) , etc, are required in real-world environments, depending on the application scenario and cache node
capability. This study establishes an analysis model for.generic cache strong consistency based on the basic assumptions of
cache modeling to expand the scope of application of strong consistency strategies.Additionally, this study presents calculation
methods for the cache hit ratio and serverdoad under three cache strong consistency strategies( reactive invalidation , proactive
invalidation with removing, and proactive invalidation with renewing). The model calculation results are used to plot the cache
parameters to determine the parameters that optimize the cache performance and analyze to select the optimal cache
replacement strategy for the given cache parameters.The experimental results show that the model has high computational
accuracy under three cache-strong consistency strategies.The maximum error between the computational and simulation results
is 6.92% ,and the minimum error 1s 0.06%.The proposed model is applicable to all cache replacement strategies that can be
approximated based on the characteristic time.
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