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Caching strategy based on node’s importance to
community in information-centric networks
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Abstract: In-network caching is one of the most important features of ICN (information-centric networks). A caching
strategy based on node’s importance to community was proposed to make content objects cached more reasonable in tem-
poral and spatial distribution. Within each community, the strategy not only caches content objects in those nodes where
users are easy to access the content, but also makes different popularity of content objects more reasonable in temporal
distribution. The CSNIC strategy was implemented under a variety of experimental conditions, and compare it with the
previous strategies CEE-LRU, Betw-LFU and Opportunistic. The simulation results show that the strategy can yield a
significant performance improvement, such as, cache hit ratio, hop reduction ratio, content diversity ratio and number of
replacement. Furthermore, the additional overhead of CSNIC is small.
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M, RTINS, NN R & A B XL
IRV 2R, A f Ui RE N A, X A ORI
PYLE IS AL, I 2% R AR VERE . it ARSCIE T
Internet W45 3 b &5 K AL AR PE, AEREN AT,
AW AT N, AMUEIE N AL
RASHEYT IE) RGO, BT RE R Tz AR T
R, A — 4 A 54 SR R A R L
D0 ek Y A A A e R Y R R A B
(1) A SR G B IR, Gy s A AT R R
R TEZRAT BB 0 58 J5 A7 L 1) PN 250 S A8 e 1 A
R M ACE B RE/NE A, TERAFBA S
HIALE R N B0 G B 4 %, LIS HI A A8t
ZAEWS ] EE B AT o

ASCOTERANTT = 1) HE T 5 %P 4% 1R 7 kL A
B, P T R ICON ZEA7AL B 11 H R TR,
N XS GAE A A AT EE 52 2) Je T M 4%
(1) 715 A [ R B R P 50 A %1 R AR 1R )
THOL, PEH T —H0 ICN 15 mIR A B g, N2
WG (] o Aa s A 2 3) fE 2 Pt 448 X
CSNIC FRWSHEAT T U7 BLIRUE, 45 KR HZEmE S
CEE+LFU. Betw+LRU #1 Opportunistic #{tt, &
R THOUFE S Ar . B bR WA ZE R
PE B 3 B S AR N (P 48 2 A7 P e FR A, JF L
CSNIC RIBAE T AT ST IR o

2 HMXIE

ZLAFE R ICN [ — AR, Sl 23 T 1R
ZREGUE ) V2 R, TSR AF P SR SR G A7 5 #h
TG AR LRAFIN 2 IR R o SR A YRR EmE T T
NEXN RGN E, RN ICN JFan %,
SEAT I /& CEE (cache everything everywhere) 5,
BV A7 1R N 80 B SR G A7 T 2 AE H 1 ig b
AT 19 i, X R AR A S A2 L A uE ] S BT

2015222-2



%6 M

BRI, FET AL TR I ICN SRR

TR AR TR, ik, Bum SR T AR
X R (B 38 7 R T BE LI 8 0 RUEAT 247 I L
Wil EAUH 2 TSEEL, (HRZE X B U [ AR,
GATRREA G, AT REM AR E AR A BRI .
Psaras 52 T —FPOE T AU (122 A7 L,
RIGE 5 5 3 [B] 3k v 1 22 47 2 55 7 RO SK 2 1)
PEBS R L, ik T AR R i SR T T
P AT RAF IR, (R 38 A [N A e
GROBAE T 554 . Bdl, Chai ZEVHRHI TR TA
2 (betweenness) IEFENEGAFHLE], SR RIK
EH T Interest VIR AHER A, Bl X528
AT HE BT S B AT SIS e T 2, IR
BB SR, He SN Y)—Fl i 45
A JR) W RUE R (I B DTV ICN 1 R AE AT
Go MISEPr b, 31X 2 FRAY fi A Ry R Kl o 42
AFAL B TR IEANBEAE N 2500 B AE 25 [|] |70 A1 A
RSB FER, HFETUF2H0M R Cn
515 ). Hu 2542 H—Fh Opportunistic 2217
MG, Z IS EE T N B AEREA T RO UG R SR
DA U 5 1 s 2 ) B A P TR M T R
AR, T84 R BT, DR 2% A7 2 R 1)
R RARE . XML H P e Tk, If
SEal TR AT (N AR, MR BRERR IO e, ¥
WA TR BIAHE Y MGAE, CESAFRR, (Hix)y
P TR . ek E AR T SR MR SO
X R A B O X 48 (1) — S 2 A7 SRS AT T
IS . AT IES UL EJEN F 2 X A
T, AT Internet ML IFAEBIRRE, AT Rt
R Rl EZELD ik, BNESEFTHEH
WL TSN P 25 2 U 1 (0715 AL, AT S0 R A
W25 b IR 2 i) A AT AR 3850, (RN S A BRI
oM .

AT HRE CAEAE S Web SAF P31 7)™
FZIIFSY, Podlipnig 254 b A4 4x i 2™ . £
H HT ICN 2247 KMo, i 2 B s 247 1)
LRU 5% LFU F# 55 « A SCRFER I /& LRU S,
(EANIAI A, ARSI DAY s (A B o i, 7E1R]
— PN, AR ELRE )Y ST LRU 3R
W, AFEAEN ZRAEI ] 5 B A

3 CSNIC £E155%0%

31 TRHHAEZEEEX
AR SORG LT R T A A

JEEUF RE A7 N 208 B IR MR P N 2% 74 R SEAT
LRU Hemg 185 HelEE . #i% Chauhan %5 (5T, 1
2% R0 o PR A I 0 T A b S e 194 46 v T )
HH, Bln, B e MERAREMS, WHZR 2
SBHFEFAR A ¢ ML K T HABRFLAE, X4
REAEAR T LAAE Ay A0 P00 2% 4 A 5 0 (1) TR 24 AR

M, LA AR E e P=log[ 4 » JLif
k=1

A, A, e BTN AR BT AR 32 B PP HE A7 (4 i
¢ MRFILAE. SRk BITRIZERT, A RIZ L
P 45 g R B R B o A0 A AR K Bt 2 A2 fk, B

Pr=tog [ T4 « FTLL, i ko B R ) TR

YRSy P=P-P'o F RN G AT 434 AL A
JE BRI, s B
cvi

5‘2@; (1)

Hr, ¢ ALk B s v, Fom LU 2% o %

FEAS ST R, B P B W A B e Ay 3 R R A

PRI | AR ) i v, R AE 1, T

B kA TGE. PAEBUKR, Wk 7E TR AL

FRTE, RV L A AN R A 5 D% R A

Sho M n A,  MEAIIMG, YR =c.
k=1

W BEINR N 1, &L =P, W

SI =1, AERUH 1 2, TR R

k=1

BH ¢ AR A ORI R0 2% AT RS R T R o Y
SALABH R ¢ 4y, T IETC TR X 43t
ITHERIRI Gy, W T R R AL BRI T R, ]
LB 2R Y st A [ (1 E
3.2 CSNIC ZFREHH

CSNIC ZZAF UML) IR B2 . ICN 2741
LS AFE RN, #adsk P&t & —A4
FERT R SE R I AN, R AE CAE 2 4l
(T8 2R R ISR Y B0 B A 7 T IR 285 i b R
TG AN LS CSNIC ZEA7- 1R ML T 40
B, 40P 1 B W P A TS AR 3REL—AN I 2
WM AT K 1 SRR AR R DR 4L, Il
KR E T AL A BL R & B AL T T
(R R AL A B R b K. MR BN
X LR TAF (ARG IALE S J5, WA G

2015222-3



~ il 536 &

h1t =

O WikRtRaLE

| = B AL B 12
MBS B

. O/' O/'})/‘
S ﬁ@lx/ D 3
PSR Y A B
Bl 1R Leistr OB I Ee) M. fEIR M

ahFEr, DCRCA AR AE A RE, A 0
PEAEORAFINT At s R — 30 WIFE W kb 22
EZN RS, B0, 2 EEZT . wE 1B
N, B AAEIR S R T AR 1. AR 2
At 3, e id (RS FE RS fidr, 9 Rt
R R IS B0 00 vie m Al vy BLIE, #
WERTRAE viv vy B vy AEZZAT o TXLET I J2 75
H AL A R 2k B E . IXFE, AR 1. 4k
Bl 2. #LH1 3 WIS P UG IRz N A, R
MGEAFAA N BT AR SRR AT, 5 2847 - T Ay
FUHEE, Z07VESEI T N ARAE M 4 2% 18] _F 15 By
0, DT PSS IRERT, $&m T 2% AR .
3.3 CSNIC &l #l

CSNIC B ML S B . DAR 48 (R4 41k —
AT, AR R A AR 25 AN AU A A
RN 0T BAEAL T AR VT 0] PR I [R] 56 )5 i
J7, EBEANFEI A0 G AT B e, B Y A
VA S 82 A 5 19 A BB T 1) P 25 B e
PIREEE,  nyy sA AT R RIS AL, TERAF IS
HRAT BEAR ) A AR S e IR R 28 K 119
TERERE/ANINT R, TEGRAFBAF AT B e (1) P 28t
SR INERR, DUk B 56 S A ] &
BT 105 2, AP R A R
B

A1 ICN 19 AR KN Ky C AR IRBAS Y,
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AR, I SSAERE Bl R N B o 2 o 2558 7 4l
TGRS A R AR ) AR A, RN AL P ) i
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Content request

1) Initialize (Jima=0); 7E4HRI32H HPd 28 i 4
FEHT R BT R R K E

2) foreach (j from 0 to N;); 7E4LH] i &) N,
AN

3) if data in cache

4) then send (data)

2015222-4



5 6 1 SR, LT U BT 1) TON G4 S0

5) else

6) Get [;;

T if  1;> Limax

8) then /i pax = I

9) Forward request to the next hop toward N
Content data

1) record [im. from corresponding content re-

quest
2) foreach (j from 0 to &V;)
3)  Getl;

4) if Ij == Iimax
5) then cache (data)
6) forward data packet to the next hop toward N;
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A7 [A) N A7 B 2 (AN [FIAP R N 25 2)08 0 1
J AL, ICN 24210 H I AEK, 51 N 2%
{7 " 2R (CHR, cache hit ratio)Xf H [ 1)HE4T VP
i, HooE SN B2 AF AN 72 HH IR 55 2% i g 3
FUE SRR . 8 CBkE 98 /> % (HRR, hop re-
duction ratio)X} H ) 2)F1 H 1) 3)IZEAT vEAL, FoxE

Xt (4R
HM@:EQEQ- )

R

210

b, H (0) b (1) 53 R R AE[=1, AR TR B,
F P DR 55 245 RS AF AL BRI 2 f, P s B 1R ik
. BB EAEAE, WH () =h(), LT
HRR 6] 1.8 LA 257 7% (CDR, content diversity
ratio) W K DT PPAL, Howl e SCH A i N
PR S E b W 4% o b IR S5 4 T 7 AR TR P 2 el
FKIBBCE LA, CDR {EER, TIAEAH IR 28 A7 23 1)

N ITZAF I A B R B L . @ OB E (NR,
number of replacement)®f 223K 2)FEAT VAL, How X
K A2 A R B R R R,
TAE ICN A7 R EHARAT DA A 5 e e 22
FNEIFAGIE.
4.2 ICN EFHEE

ICN AP R 7 0 o B 28, e 2%
FATRATAT B 1R A 28 2Ry, RID 1A 246 v 7 P 50335 ST
s RIEIC S A . HE G=(V, EyRxHA N
Mo M SRR TR S, Hodr, V=, vy
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