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Caching Mechanism Based on Popularity and Relationship
in Content-Centric Vehicule Social Network

Wei Chen, Yi Bo"

School of Computer Science and Engineering, Northeastern University, Shenyang, Liaoning 110169, China

Abstract: [Objective] Aiming at the problems in the Vehicle Social Network (VSN), such as large cache
redundancy and low efficiency, two strategies related to cache decision and cache replacement adapting
to the dynamic VSN are proposed. The fast response to user-requested content is realized through the
in-network caching, which satisfies the real-time needs of passengers for data, and provides valuable
reference for subsequent research on the cache mechanism in the Content-Centric Vehicule Social
Network. [Scope of the literature] This paper focuses on the architecture design of Information-
Centric Networking (ICN), the caching mechanism of ICN and VSN, and the researches of
combining both. [Methods] Firstly, this paper uses the real-time monitoring of the popularity of
cached content and the evaluation of the friendship among nodes as the basis for judging whether

to cache the content. Then, the content storage is divided to increase the diversity of the cache.
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Finally, a cache replacement strategy is formulated based on the importance of the nodes. [Results] The cache strategy

designed in this paper significantly improves the response efficiency of interest packets and avoids the loss caused by frequent

switching. At the same time, under the premise of ensuring the packet delivery rate, the network overhead is greatly

reduced. [Limitations] Due to the limitation of reality implementation, it is impossible to carry out the experiment in

real environment, leading to overly ideal experimental results. [Conclusions] Applying ICN technology to VSN can

effectively use the characteristcs of content and position separation, which can better support terminal mobility. Also the

advantages obtained from in-network caching mechanism reduce network latency and achieve rapid content delivery.

Keywords: vehicule social network; information-centric networking (ICN); in-network caching; content popularity; cache

replacement

5l =

ZEF 4P 4% (Vehicular Social Network, VSN)
WA AL (VANET) FIAAZ R4 (1 AH AR
TR AT R EEE Re 1, ER—FR
VPR AT N BTk ul FLIC I 9 2% 28 4y, Horh b e )
TR, TR M 4 DL A% Gt il {5 P 2% 55 2 T
REER . VENFEEHEAZMES (Mobile Social Network,
MSN) 5 —A RN I35, VSN B 5 A%
RUEFFE AL, CEIE T =ZRE. B &
BT &R S T RS Y E NIRRT EELY v Nl
ToiF R H GG R 2% 75 5K

DA A 22 47 9 2 SRR ) ICN AT BAAE A 2 A
B30 55 T AN R R IR 55 A A R, B AT
RA BT B ARSI 2 B 5 B P28 I S g/ H
T B T AR ORE P 2 SR ECR SR (1 47 T e )
o EXMuBER XA RVFZ 0,
BRI Ny R RARMSCRERE B W, Wl mf
REARER IP BT ALVE 20, A &4 80 2% (Named Data
Networking, NDN) J& — ™ ELB 24 1 ICN 44 2 45
B, el P 2R 1 SRR P B A7 A R T AR St
815 7 e TR S 3 A 3 R H T 5 P T 8 2%
PER BRI )@ |1 T ICN AR AR 35, Bk R 2 1)
Wk 703 4% ICN SRR 2] VSN e {H VSN ({1 3
PE RN E AR, B AU A B2V o VR IR
E, i B g () B AR AL B T VESERE, P ARR A 2

P 1A 96 R AR N R R B Re W2 75
EAFNAE, AEFH PRl DA BRI B R . B
HETX T ICN A7 SRS IR 78 L&A 1 i Bt i) 61
B, AR ICN B AF R T VSN o DUdE N3]
BB AR, W EAR T AT AL .

ASCH I ICN i) NDN W25 28 K4 Fil VSN A
g5y, MIEE TR AT & A P IE A% 3 1 5 T (M2 A7
R, FH— T 9 B IR AT BE AN AR R I G247
e S SR W AN 2% 18 B0 R R I A B SR, DA
R R BN AS IR N G AFICE H 8, 4 ICN W N 2247
RIS, Tk B POEIRE A A E 1,
WARERH K.

1 HIRTAE

GATHLH L E MR T AR 4 (What), £EH
Z2A4F (Where) DAKEAZEAF (How) MM, HHE
WEGAFIALE, ST 70 AR R A (on-
path caching)  Fli# 4% J0 X 2847 (off-path caching) .
ICN ER UK Bd 0 AE B AN S 1 B | 2 B AdEAT 2247
A CEE (Cache Everything Everywhere) ZA7 15
MU FsE b, AR R b4 i B s R 9k,
I Hiod w247 8 e e o B BT W B R I R I,
AT AR . BSHX —ZAFHLEI A2, STk ™
SRt 7 — AT LS AT I ICN B B8 N 0 K ARk
Ti%, WIEABERRATE. BBtk

67



Hrl 5 SRR AT, 2

RPERBGAT, MITA B WAL RE .
GRAT B SR 5 AR G 5 1 B e S B 2
FFNE . FEICN v, AR 2505 (0) i) 22 A7 SIS X N 45
{#f#% (Content Store, CS) N ERIAT B #e. Suilk
JeHy (First In First Out, FIFO). #R T /1 AL
(Least Recently Used, LRU)D. #H/bAi % (Least
Frequently Used, LFU) %X ICN 24742 H (1 HE A
AT o SCHR [9] 4R T —Fh R AR A7 B 07
%, S R BONAEIR | AT FESE S U T S
AT M BRI, FE A b Ae, 2% N REIR SE T 1
A — ML STk [10] 45 A 2247 1B i i 225K
Rt 7R Se (LFF) A B ifing . J
TG B AR A R I 1] 50 T, 5 B TE RO AF
WA, e T IRS dear A, el 1 S AER
5 B AR M 25 5] N ICN B AL e 2 — N
(s AUk g 7T MY, SCHR [12] IR TR ICN 28
LI B B BN, EE JLAE KK
WFTE AT e il o, BLIE AT WA IR, BE
VA, PRI E W M. 7E NICNC HLI ", g%
FH AR AR A O ek DX R 7 o B A AT AT ISR, Al
AP N BTER 2B 0 A L NS B SCHR [14] FR
— M FEAR TR IL R € ICN B A7 M E AN 7
5, MR SR BB A0 b 4k Y SR P S SR R 2 T
HHE S AR g AT S, L ICN Z2 47 UARE A
SR FE FE T AR A . SCHR [15] %1% LAME B vt
1) TG 2k A% 3% 25 WY 26 (ICN-WSN) $& t 7 — Ffr by [ 2%
A o AZ TG H 7 N B G2 A7 K B B
B A7 TR SR AN N A B A7 B Bk = e A
Be. FESCHER [16] H, fEF il N VANET H A 2 ff
FUICN Hfir % A5 ANFJT I, i 23318 7 ICN
FEZEAMIR B & I, 4R H T B PRAR DK
KRHEFTTg M) TESCHR [17] F, (EF B EAHE
NDN H N BIRAT R I MZEFRTh. ek emg Al
A G A7 IS5 5 H A7 TRCEL SRS, I RS (EAE =4
G, HA BT ROEEE . Su SN M RET
— MU EA ORI (CCVND HIHTHEZE,

68

R S AL VSN P TRAT R AR R AL

PO I 55 s AR AR A0 A PN 9 AT P
E IS PREAT Ao (ER X I TAR I A %5 7%
Ve . H AT E P Ah A AR ICN S A7 A1 E 46 5
HH OB T R, B ] B g
R ICN BLHI T VSN i BUE R IAE B 21, A2
P 1R AT RCR 7 T I e 1 2 Bk o

BExE B i L, ARSCHE O ICN 2247 SR Y 5%
fiti b, R T MEA T AN VSN A7 P 5K s
FOGAT B Bk o AR A RUAT BE AT RCOR AR 3K
ANEDR, BT AR R NE . RN T
A Z R, R AR B K, RIS RAT
FEXS Bk BEEAT 23 X o B Ja 3Rt — Fh g2 A7 B ik
WG, R X O, SEEATER. A
e AL AE — 52 R RE L AT AR 24 ICN N HT T
VSN I FEZNASIAGE N G A7 J5 T AN, 8 R 2%
B, WG N G A, DUE R R BT )

FhAE R

2 R

G, A SOR A BSRAT BE AT AR AR AR
W2 75 G2 A7 WA I R YE, T AERES A NDN
ThRe A% 5 1 SR A6 45 K0 T s in e e e 25 A
G ) e FH T S I 4 4 T A e A A A RAT R AR
W N B AT E MK (Content Popularity Monitor
Table, CPMT) A1 F-i0 5% 19 w2 1) % A A5 B 5%
%% (Relational Table, RT), TE XX P F 040 45
AT PR 4

2.1 CPMT 443

AL CPMT SN 1 0 4 I %715 A Hly P 2507
AT FE AR AAE g TR A 28 0 IRAT BE AR Y . @3 CPMT
X SRR 1) 8 A 1 A AR [ A8 0 M, 1 15K TR Sk
TGk, AW E N AR ERAT. b CPMT B
(I EHE S5 M AN ER 1 o, LR IR AT I B[R] N 48
DA IR SR B A B TR g 52 P9 25 (R SR VK



HdiE 5115 R R ETHY, 2020, 2(3)

F1AFRITERER
Table 1 Content popularity monitor table
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Fig.1 Delivery ratio under different caching mechanisms
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