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Hierarchical Caching Mechanism Study for
Content-Centric Network

XIA Lei, WANG Lei,ZHANG Cheng-chen, LV Wei

(Joint Laboratory of Network Communication System and Control , Department of Automation,

University of Science and Technology of China,Hefei 230027, China)

Abstract: Content-centeric Network (CCN) caching system, is a distributed caching system. In this paper, we propose a
hierarchical CCN network cache placement policy. We define a layered network architecture, then define the concept of the
value of a content cache, to build a network CCN hierarchical caching model. CCN distinguishs between different nodes on
different layers of the cache space,. Through the hierarchical configuration node cache size and function space, the
popularity of different content can be placed on different layers CCN nodes in different layers . So it improves the cache
performance of the overall optimal cache performance in CCN.

Key words: content-centric network ;cache size ;hierarchical cache ;cache value ;cache hit rate ;multidimensional knapsack

Vol.33  No.2
February 2016

problem

1 35

BB BT CON AT SRS I B0 Ok i 22
TSR EHAMEA LFU LRU \FIFO 5. L) I SR g 4P
AAER % T 9 255 v ) B R, IR IO HE I 26 2 fi—
AR R % L CCN 4% 19 BRIA 92 47 008 ORI 2
LCE (leave copy everywhere ) 5 %, B 7 X} 2 4% i i)
W IB 1T RARRAER NS G 3 F R A HE It R AL
P E SR W 40 LCD (leave copy down) . MCD ( move

S

copy down) . Prob ( copy with probability) "' %, | &

i

KB 2015 -04 -05; {EEIHHE: 2015 -05 -26

O S A AR SRS AS B ARG, AN X 04
A SCHR[2-6 0T #E— 2B 05T, (H XA Rl N B AT
P2 R A PERE .

N T R FE ML IX 73 AN [R] A A AE CON [ 25
AN TR BT RV SR, AR SR T — P JR S
(AR B2 T 43 )2 CON &8 L AL, IX 551 A W]
B CON 49 i EMZAr T 48 m TN A2
AAEE XS4, RN o 52 v T 884K CON I 45 22 77 (1Y
PERE.

BESTH . i RS AR 5% 25 L0 9 4% B H (WK2100100022) 5 BB 46 5L X0 L0 397 760 ) 2% BOHE AL a4 okl 5 4k

LEAR” U 0 25 DR RO 3 A Ak P AR 8 I 55



%52 3]

HA 4 NP R 5 R AT W R IY 23

2 [ EEEIAR

CCN 28 () G A7 AR L2 — T 43 A SR A7,
I 25 T P 2R AL B 43 A 7 45 A1 L B P
PN (3 SR AT RN B[R] R A8 4k, 95 5 1 R A7 1Y
WA KA. ASCEERBIT—F CCN N7
(1) A TR ST SR B0 A A T BE B A
H A2 SR PN SO | D38 3 1R W R AT P9 4 B A
WL 2R B AF (AR
2.1 BRNREGTHHNER
CCN F&8 T 3 — A4 52 (9 P 46 15 2, L8
P ()2 AT BRE. X T ARZ AR AT B N 2T, 4%
NS AT EAD AT (. 270 A% 14 2% 75 T
A B DUV B e rh R Py 25| LR AR R
¥ PN 2% I — LAY 0/1 T Al —
R A O AR 56 AT L. A AR Ay, 3 4552 1A
2 BN A O RNRZAFE, 7ERI 2515
IEE’J%&T S [A) [E AT DL, Il e B AF N 2T
A REREAH R I G AF N I A HROK.
TR Ty BBAFE N P > 0, LSy
BA A BN NE RN R s, AN EA v,
| <i<n FFERMGE—AnICHIO0 - 1 A EH {x, ,x,,
AR sa, < P H DY a, Hij(ﬂﬁ x,

=0or . Hrfy, = 1 FRNE i AEHEIZNE
Fox, = 0 RRNE 7&7@7(?1%@@V~]§%ﬁj:.
2.2 CCN M5 R EFRE

CCN M4 i & FH 22 A7 T B SR W 02 LCE (leave
copy everywhere ) | LCD ( leave copy down ), MCD
(move copy down) .Prob( copy with probability ) . |
RIS AL CON 1 9 28 745 a5 18 N 2 7 R F 22 A7 ok
FEh A AR TR — 1. (S PRI g8 b 25 R BIAN
()5 U PEREAS ], o5 HI B3 SE AN [m) , 7R FH A i
FEEE AR AN 6], PRI 53 S22 UK 08 2 A7 5 i T 3
4 CCN M.

ASCHE W 257 8 EIR YRR =1 ~m, 0
K1 BTz, BB R AR IR PR N 4T,
BB GAFNEA L, (AR5 S0 A
(ELEVFIRCR. AT 73 2 SR AEARERY | X 2 35 i3 R
TERN R B P RO T S B A AR
N IR B . 53— 5 T, AT R AR 1Y) PN 27
PR GEAF U B R, 7 AR G A7 A A 45 ]
S TEMZE I AT 28 A RN AN ]
9 G IR I Y i T X R AN (A
[ 7] — A AEAN R 28 2 P A AN E AN ], AT

ZESEAA AT R AT 23
TR ZAT N E R,

S

88

1 M EHEE

{8 CON P28 A m B9 5 4R 28 103 1
m 2. mi@k,%ﬂﬂ?%ﬁﬁﬁ. 51 JREEE
S m R RN IRSS T AL MR B EAE N v,
%/T WA o 15 5 BB GRAAN L A  ASE 2 3
N F n ANNE,m DA S CON RZE SR AfE— n
xm B0 =1 [ | xy , 2, ,-",xij,--',xnm} =1
RANE RS R b xy, = 0FRRNE i JF
AR ST ) 1 AT Y T, <

ZP ﬁi@fz va wK, /E\ZEF‘ISL$IL,1 sj<

m. %) 8 %%3 14 0/1 1541 L
2.3 ?;ET"ﬁHEE’J/EM

Bl N I BAEN Y v, 2 F IR A% 0, AR
RN E E LT LU AR,

(1) NENERZAAMAE AT, FAT R &
PR L G2 AE L

(2) RFER/IN N EAENEAR, RN
FEX I P B AE (B RN 5

(3) BB A W4 AR 2 T N2, %t
NI GZAEM AR B P49 AT i N A A
{EERAIR.

AR SCABR R P 265 T 85 s N 2R I AT B AR AN
W 25 3 MR S 18 DA AN AR, X AT 72— 0 P9 2%

AT RN p (i) , RN s, ML N A0 TE

20 j R B, B LNERAENME v, = p(i) x

B x B I B AR R AL

(A, ] Bl 7 00 4 Hh BT A7

3 ETHREHFENENETERERR

M THT B8 N R A (B E S, TT LA HH G2 A
BTN A AT BESE L, AN RN L, F o3
JERBORIE L. 5 SOXFE— D AT E MBS — A
PEAT AT DRSS | AN B4l 25 8 PN 7 e e A LR



24 e, T2 L 2016 4F
FRWEY SRS, BN SN AEX T BRI ORI AR E LS, E X S AE

M BT EAERE. TR IR 24 0/1 5411
RIS JE ] CON W 45 H] P 24 Bk 00, 9K 5l iy e, vl
DATERCHE AR [T f0 B A9 0 b, AT SRAF ik
AT 5 51 2 A7 O (B B R Ak, AT 552 B 42 )
AL

BARGHEET

Algorithm 1:Cache Value Maximize for Cache Node

1. Input

2. Content: A data packet within CCN

3.  Begin

4. For each node along path, do

5 for each content within cache node

6. set value v, for content

7. if cache is full

8 check history content within cache space
9 drop the least valuable content item

10. end if

11. end for

12.  end for

13. End
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