IERZEFR

Chinese Journal of Engineering

R P R R B 3h 3 P B

W At Fai

User-aware edge-caching mechanism for mobile social network
YANG Jing, WU Jia, LI Hong—xia

AL

Wi, AR, L0, PR PR IR Stk 58 W28 D R AP DL [)]. TRERF =74, 2020, 42(7): 930-938. doi:
10.13374/j.issn2095-9389.2019.07.12.001

YANG Jing, WU Jia, LI Hong—xia. User—aware edge—caching mechanism for mobile social network[]J]. Chinese Journal of
Engineering, 2020, 42(7): 930-938. doi: 10.13374/}.issn2095-9389.2019.07.12.001

TELR R E View online: https:/doi.org/10.13374/j.issn2095-9389.2019.07.12.001

TR AT BERRAR  HAt SO

Articles you may be interested in

BT SO W G S T Al

Entity and attribute extraction of terrorism event based on text corpus

TRRIE22H7. 2020, 42(4): 500 hitps:/doi.org/10.13374/j.issn2095-9389.2019.09.13.003
00 TE 1) DR 288K SCAR P i AR 7

A topic detection method for network long text

TAEREE4R. 2019, 41(9): 1208  hitps://doi.org/10.13374/j.issn2095-9389.2019.09.013
BT A UM 25 I 245 1 T s i T

Remaining useful life prediction based on integrated neural network

TRERF AR AR 2 hitps://doi.org/10.13374/j.issn2095-9389.2019.10.10.005
255 (55 BB MCS AR SCEE ML

MCS data collection mechanism for participants' reputation awareness

TAERRE2AR. 2017, 39(12): 1922 https://doi.org/10.13374/).issn2095-9389.2017.12.020
BRI W25 A2 DB P A5 -5 R

Research and application of convolutional neural network in mining area prediction

TRERlF AR AR 26 hitps://doi.org/10.13374/j.iss12095-9389.2020.01.02.001
A Z PR GRS % T E PN R

No-reference image quality assessment using joint multiple edge detection

TARERF2EAHR. 2018, 40(8): 996  https://doi.org/10.13374/j.issn2095-9389.2018.08.014


http://cje.ustb.edu.cn
http://cje.ustb.edu.cn
http://cje.ustb.edu.cn
http://cje.ustb.edu.cn//article/doi/10.13374/j.issn2095-9389.2019.07.12.001
http://cje.ustb.edu.cn//article/doi/10.13374/j.issn2095-9389.2019.09.13.003
http://cje.ustb.edu.cn//article/doi/10.13374/j.issn2095-9389.2019.09.013
http://cje.ustb.edu.cn//article/doi/10.13374/j.issn2095-9389.2019.10.10.005
http://cje.ustb.edu.cn//article/doi/10.13374/j.issn2095-9389.2017.12.020
http://cje.ustb.edu.cn//article/doi/10.13374/j.issn2095-9389.2020.01.02.001
http://cje.ustb.edu.cn//article/doi/10.13374/j.issn2095-9389.2018.08.014

TRERR2 A, 5 42 45, 5 7 812 930-938, 2020 4 7 H
Chinese Journal of Engineering, Vol. 42, No. 7: 930—938, July 2020
https://doi.org/10.13374/j.issn2095-9389.2019.07.12.001; http://cje.ustb.edu.cn

FH P i P SN 0 3% sl 4 52 X 4% 1 % 2 A AL

7]:% %%_1,2,3) , j—gi /ri 1,2,3) X , Z’j’—‘él :%224)

1) PRI F R 2438 {5 515 B TR S4B, K 400065  2) HPK & 1 il ot 5 5 N 4% T a0 =, K 400065 3) 12 7R/ 5 LR E PR i
TS S, TR 400065 4) H RS R4 38 {5 A B W 5 PR T 4328 A, FEEK 401123
B 5 /E# , E-mail: 1309431264@qq.com

 OE AWEIRR AR A KIS R A P ZE L T AR e T A AT (AL, B8 — IR BN 0 SR R AL
B, R BRIE SOBRIR AN X 45 28 N 2R I D4R BE , R AT A T AR MR AT R 2R, SRS S il 00 A9 A L 4 T N S DME SR A7,
FEARYE F P R i AR Ak, 8 2 SER R, S iE— 2B AL i i, AR A P R A SR A X, AR A X P B P
FRIBMEARES, B ENRA P BAT BARNE A E R EH . S50, FrpLs v ae 8 T RS K e i T
WA EFRIE, TER S A h 2 AR R AT E 09 [FI AT, 458 T P AR50 T it

KRR Bt IS SDGGAT TRATRE T ; BaiE SURETY; 42 @

SES TN929.5

User-aware edge-caching mechanism for mobile social network

YANG Jing"*®, WU Jia'>>*®, LI Hong-xia®

1) School of Communication and Information Engineering, Chongqing University of Posts and Telecommunications, Chongqing 400065, China
2) Chongqing Key Laboratory of Optical Communication and Networks, Chongqing 400065, China

3) Chongqing Key Laboratory of Ubiquitous Sensing and Networking, Chongqing 400065, China

4) Chongqing Branch of China Unicom, Chongqing 401123, China

X Corresponding author, E-mail: 1309431264(@qq.com

ABSTRACT With the rapid growth in the number of intelligent terminal devices and wireless multimedia applications, mobile
communication traffic has exploded. The latest report from Cisco Visual Networking Index (CVNI) indicates that by 2022, global mobile
data traffic will have grown to three times that in 2017, which will exert tremendous pressure on the backhaul link. One key approach to
solve this problem is to cache popular content at the edges (base stations and mobile devices) and then bring the requested content from
the edges close to the user, instead of obtaining the requested content from the content server through backhaul networks. Thus, by
obtaining the required content of mobile users locally, edge caching can effectively improve network performance and reduce the
pressure on the backhaul link. However, owing to the limited storage capacity of the edge nodes and the diversification of user
requirements, the edge nodes can neither cache all the content in the content server nor randomly cache the content. To solve these
problems, an edge-caching mechanism based on user-awareness was proposed. First, using an implicit semantic model, we predicted
popular content in a macro cell in terms of the users’ interests. Small base stations within identical macro cells cache data cooperatively,
which update local popular content based on the dynamic content preference of users. To further reduce the delay in content delivery, we
helped users to ascertain their top communities of interest based on their content preferences. At the same time, the most appropriate user
equipment (UE) is selected considering the caching willingness and caching ability to cache data for other UEs in identical communities

of interest. Results show that the proposed mechanism outperforms the random cache approach and the most popular content-caching
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algorithm; it improves the cache hit rate and reduces the transmission delay while enhancing the quality of user experience.

KEY WORDS mobile social network; edge cache; popularity prediction; implicit semantic model; social attribute
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