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Distributed Edge Caching Scheme Using Non-cooper ative Game

GU Hui-Xian', WANG Hai-Jiang', WEI Gui-Yi?

*(School of Information and Electronic Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, China)
2(School of Computer and Information Engineering, Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: Due to the rapid growth of multimedia data traffic, the traditional cloud computing model has been greatly challenged in
satisfying users' demands for low latency and high bandwidth. Therefore, edge computing is becoming an emerging computing paradigm.
The computing capacity of edge devices such as base stations and the short distance between users and base stations enable users to obtain
higher service quality. It is still a chalenging problem to design edge caching strategy based on the relationship between benefits and
costs of edge nodes. Using 5G and collaborative edge computing technology, in a large number of short video application scenarios, this
study proposes a collaborative edge caching technology to simultaneously solve the following three problems: (1) by reducing the
transmission delay, to improve users' service experience; (2) by cutting down transmission latency to reduce the data transmission
pressure of the backbone network; (3) through distributed computing to reduce the workload of the cloud servers. First, a collaborative
edge caching model is defined where the edge nodes are equipped with limited storage space, mobile users can access to edge nodes, one
node can serve multiple users. Second, a non-cooperative game model is designed to study the cooperative behavior between edge nodes.
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Each edge node is treated as a player and can make cache initialization and cache replacement strategies. Thirdly, the Nash equilibrium of
the game is found, and then a distributed algorithm is designed to reach the equilibrium. Finally, the simulation results show that the
proposed edge caching strategy can reduce the latency of users by 20% and reduce the traffic of backbone network by 80%.

Key words: non-cooperative game theory; Nash equilibrium; distributed cache placement; cache hit rate; average edge utility
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s — AT SRR A TR SRS AR AR, ISR B T BLR (9 )i A AL BE 5 (19 S0 T BTG
AL HRBE 25, DU i we B — /T AL DU RS 45 08 2 5 I SR, XA SRS v DA DL K i 7E HoAth B
FRBEABIEOLT, MUK | I IEF] 5K

EX 2(REME). BoxK | W T RS a KB N LRI o', X B | JrE ik SRS A A
aeA, e Ui(ai*'a—i)z u(a,ay).

e B, A=A R s g — AN T B R AR

{2,888 <{a&,8,...&,....a,} )

A B BE R AR AL IR AN I, BATTE i anag, . a, . an) - AN SR g . A
B ESIRELE T AV, 23— A1 208 B4 SR A 4 B 5 (0 RO 38 I ey B i, BATT AT DAAS e AR
N R AE N, B RN A RS B N, T S R B I A

FRATIRT B L (0 SR A R AR R VRN B ARG ), B T AR AR 4 P B R A A SR
MRS DA B FLA T S IR AF W 2E, THIR B A S IS4, HIRMBEAFMEAARE T, 7 aets F kil
1515 B SR BRI RATIL . W A S T BT — A SO B RIS, R IR R 7R L AT
BT WSO D B AR, ARG, ST AT AR R AT 3, AR 50 4 4% v AR Y g
JE I BT SR G AT N A T TR IR B AR e A I S e K AP . L B R E S BN AL, H BT A
FEIAM T SRS A RIS LR, A S ARSI N RN 1k, SEAFI B G AT S I SR WL
Hk L

Bk 1 TR I UME A7 T8 Bk

N ke By WG ).

it @l
¥iatk: al =0, u(A,A;)=0,i=1
1. fori<Ndo

2 m=u@ =LA)-u@ =0A)), Vre[l ], #&BEFHIY m JF 035 &
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3 if @ ==a then
4: k++

5: else

6: k=1

7: end if

8: end for

9: if k#N then

10: mEDE3I-LE8
11: end if

12: else break
13:return &

4 fFESH

N T VR SEE A Rk, BATEEAT TSRS, AR FRATAOSLE S 7 SOFAE /N B I 2% ) e A D0
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(fEL. BT RE: WAL W] LU ELE AR 119 s 3R AT SCE, R a1y S 10; WS 7 B AR E
(K395 5 A 7 R B SO, W% A R AR TR SO, i R4 a7 T R, I
WA R A2 M A g T, R 2 SRR 2% S04 20; B dm, W RIA S M £ B T R I
LA, WA Sz R 5SS RNA, W 2z k554 30T 80. thdh, BTATBE LT mii AN
5, WICIFECN 50, HAR R UAE BUSE I S IR R R R AR, HOR TRATTI BB AN S SR I TR g, JL
FER AL T T AR OME 2R 07 S REWS T 47 M e 6 SR Ar MR L2 Py 7, BIVE YT n B 89 n, 9 ik 4%
DA N RIS R A TR .
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