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Dynamic cache size transfer scheme based on replacement
rate in content centric networking
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Abstract: How to allocate an appropriate cache size to each router and efficiently utilize the finite storage resources
poses challenges to the caching performance in CCN (content centric networking). On the basis of homogeneous cache
allocation, a dynamic cache size transfer scheme based on replacement rate is proposed. In the scheme, the rationality of
the cache size transfer is demonstrated firstly. And then, according to the level of actual demand for the storage resources,
the cache transfer procedure is implemented dynamically on the nodes which have different caching states. The idle cache
resources are temporarily transferred to the overload node to reduce cache miss rate and enhance the caching gain. The

simulation results show that, with a small amount of additional cost, the proposed scheme can efficiently decrease the re-

quest hops, increase the cache hit ratio, and improve the overall utilization of storage resources.
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T S, VMM RAEAL. R, v K gkas
PATEAAE LR, S E 2RI M5
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TCS WAEE N AT B o BF 8 e N B4 % 2]
TCS fFA#J5, X R 2540 R s N 31 TIT 2230
o FREAT BN AS HEH . 2 v, Ja 84S interest packet
Ji, BRG] CS B H A I RN A,
Wb, EAEKIE data packet FEATIIN o L
A, WA TIT R0, AR ZERNELT, W
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interest packet % & 2| H AR5 15 20, B TCS A24E 11
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Hife o SE 1 451 T DCSTS AR .
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2)  JAWIHE Rep(v,,T) 5

3) if Rep(v,T)=9,

4) if v CS O, TCS=AC
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5) B R 8] TCS: AC =AC/2;

6) else

7 While( Rep(v,,T) = 6, )do

8) LR H AW Ry,
Rep(v,,T) =min{Rep(v,T)} ;

9) TR AAAT A AC

10) XI5 424t 1F] CS: TCS=AC,
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1) end while
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12) if v, ZZAFFERIEH  then

13) PAT AT, MBR B8 2 G2 A7 5T
N C,

14) ¥ C RIER)H RS S, B TCS
THREAT AR A
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16) if CSHEFIHKNA then

17) K% data packet FLFEEREATWILY ;

18)  else rif] TIT i

2015115-5



55 ] SRR CON L TR I A2 3 A LR
19) if TIT B&HKNESY  then W BB AL D2 A7 R4 SR Ay o3 d /A FH SRS
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SCHC, DA 2R PR T R /INBIIR 2 A7 i 2R A 0k
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INGRAT I BT R N R, BRI T 451 L CHR
HIZEse, T T MEEA7fif e dr AR R . 6 45
H T A CHR X LE .

0.7

3008
06 B o=1.0
0s 0.502
5 0417 0418
o104 0.363
4@ 0.341 '
0.306
B 0.3
02
01
DCSTS He-DC Ho-CCN

Bl6 PRI At

4.2.3 RMNWF4ExTEL

FHEL Ho-CCN, He-DC, DCSTS A T SHl 2247
MBS, 5INT BN I8, F2A
FERAAEITRI(Cy ), W AAERETTAS(CL )

DGALE R TR Cy ) W s AE AT GALAE W I
Ki% CAP Hl CRP #3022 H 5| N BIEAMCH Y
8 SN RS 5 AR i 2 (DA B e Mkt 1) 1Y)
T, AU BLT L bit-hop o FAALINIA] T PN ZRA7AE
WIS Cy N

CB = Z (PCAPdl + Pcrwdz)

V,={v|ve VN Rep(v,T) = 6,} @)
H, Vv APATEAASRIOT SES, Py~ P
5327~ CAP HI CRP #(CKE, d,+ d, A Rifk
AP B EH B
2) VR AEEITAS(CL): #E DCSTS H1, 115558
JRGEAE A G P S, 75 247 TIT 0, Sk id ¢ TCS
PN BAEMPIRES . A0 R A e N B R IE A
WAL TCS HATAEAEIT, [R5 48 -0 n 21
TIT I . C. KNI T TIT AN AL FK
FERE L, AR ERLT A bit.

CC = ilnamem (8)
Hor, 1 RO AELTRKIE,  m Xt N A7

.
3) WZIERIFEI(Cy): 2 SO 7 R i

1, interest packet Fl data packet 737l 5 HAL Hir i 25
(RISRRLZ AN, KN HHR T PN 20308 SR A% S 11 % e i
#, ACH AL bit - hop .

CR = (P + PDat )d (9)

Int

Hrp, B, B, /iR interest packet 1 data

packet LKL, d hRERY 1% dr AR AL

RKILBHT a=08 1, T=5s, %15 EH TR
MIFHXT L. 7E Ho-CCN H, ] JiAL I 2B A7 70 L )y
RS TINBING Cy T Cy o (HSEAE YRR I,
1T ICVE S AR D IR I AR 4, R IR A 260
KIFAS C e Ko KT He-DC, i 1 Hoboatk,
T k5 595 RO R A7 A3 ) KA, TERE )
AW, C, AC. N 0; DCSTS el T A (RS2 227
R, B MBATEAAT I, BARGIN T #ish
(1 C, B C,. , AHARHIEN T WEEKIFHE Cp o T
H, SAEME R R —BhAT a1 fisc I, A
R T Cy RN A, MIELAEfE N RA G,
TIT A2 N 24 7 5 | NRESME i T4 C. PR T
3 MR Y. DCSTS ik /MEHsC,, C. AT
o BN T RN AE B R, BT C 1K
TR, 2B a=1.0 I, &7 RN IR
teo B o SRECWIE R, WSk AR gD
FOmAT BER b, %07 SR N R R I C #1 2
ENGIEE 2 R

*z1 RN FFEEIT L =0.8)
Yk
FHAY DCSTS
Ho-CCN He-DC
8, =0.6 8, =0.7
Cy 0 0 621x10* 403%10*
Ce 0 0 452%10° 271%x10°
Cr 5769%10°  4985x10°  3965x10° 4134%10°
%2 KN TFFEHFT L =1.0)
i %
BiR:d| DCSTS
Ho-CCN He-DC
8,=0.45 8, =0.55
Cy 0 0 510%x10* 319%10*
Ce 0 0 301%10° 194X 10°
Cy 4715x10°  4194x10°  3228x10°  3357x10°

4.3 EREIE
B 7 45 TAE o l(E N 0.8+ 1.00 1.2 1 PRR
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AT AT B B S, A5 S W A i
BIR ZEAIOR,  AC BT R AN 3k iy, &
PAT AR BT B CR Slb, — 2 T BAR E
Wb T R R AT B HOIRES, (HRE T S, BUE IR,
Joikih A4, BRI T DCSTS ML#MIH K
o MR, 246, BUEE N, K4l 56 22 (145 54
PAT A TR, BRI/ T PRR, {H[HF25]
N Z IBAME RIS Cy A PR C. o 1 HL,
BEE S, HUEIR /N, AT 552 (R A7 R 4R 2 %
%, FAFRME R 25100 AC BT BB A5 AN KTk /s o 5
ALY O, BUE I /N, B T BULT a9 s a7
AT LR, BANTR 2R K. i, AC BT
WRIVERES T+ PR, XidTS DCSTS 247
N A A Y ARG IR I e B BT
PL, 7E 8, e, i B[] i RE A7 A5 8 s >k ()
PEREFEFERIZAN 51 N AR TFAY o

0.60,

—4— DCSTS(6=0.8)
0.55||—=— DCSTS(0=1.0)
—a— DCSTS(0=12)

02 03 04 05 06 07 08 09 L0
fH B,

K7 ERARCNE PRR BEATIE 6, AL

Kl 8 45H1 T PRR B Zipf 165 o (AL & H
o WAHBUN, NGRS MAREH BT, 18
o UEA 0.2 F1 0.4 I, HRWAT N A MG R
fh 0.001 8 F10.006 3, ZFEALIR N 208 K FIAE i
W T 30 BR A7 A 2 (0] = R R T, 3K
PRR. WA o ZHUHER, A SR I AE PR A )
BECPEANBIN SR, SRAT TEIRTE G A7 5T B R 1)
NI EHK, PRR BN F5F0E " o BUEANL
T 0.8 F 1.2 X[, Py AEIE SRk A b v RIS G,
SINMEZR 0.8 AL I A A R AR M 831 Ty
F] 99 Iji, PRR B# Fl%. {02, BEH o BUARHE
— IR (a>1.2), WAT TR P A1 O 6

BFAM, PRR FRHEARAZREINLGE. DCSTS il
A EAT A SR, AR T A5G BRI A6
2500, AT o BUE AL AT R E N

0.9
—a— DCSTS
08 —a— He-DC
—4—Ho-CCN

g
24
£ 0.
o)
=0
&
£}
0.2 . . . . . . . .
0.2 0.4 06 08 1.0 1.2 14 1.6 1.8 20
ZipfiaHa
8 iR/ PRR B Zipf 4650 o 1251kt 3
5 Y5RiE

h T SIS A i U ) 0 A B 45 R OR)
H, @6 i RIS 2 0k, 8 TR T
GAT YR S A0 2 M B A ML . DCSTS
TS RURI B A B S A TEURA U, KA 2% PR IR A
it DR S BO & 75 SRR R SR IR S, e it 2
NS AFMERE A R FE T . DCSTS £ By /b &4 4k
ARAN AT S FETE T 10X 285 A7 fidh 0% U5 10 38 AR R T 2R,
15 B 25 RS Lo A o 1 A Rk . Je 2Rt
TAEEFE: Dinf# DCSTS Himt I, ¥l CCN
KN () A7 L . B MG 55 s 2) 76 A [A] 14 28
i HBH A R 4T DCSTS 1 fig fl T4 k47 31k
— BT .
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