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ABSTRACT

Unlike an existing IP routing methods, the Content Centric Network(CCN) is new networking paradigm to
find the contents by content name. The CCN can effectively process the content requested repeatedly by the
user because of the cache which can be storing a content. This paper proposes a popularity based cache
replacement scheme. The proposed scheme improves the hit rate better than a existing scheme. Accordingly

reducing the load of server and Round Trip Time(RTT).

I.M 2

197037 2= dwhle] 5ol 5 TCP/IP 71wk A

4] Y| E$] = (Content Centric Network, ©]3} CCN)
o} e Rg AHWFA Y E$]F(Information
Centric Network) Z&@lo] E451A =), cCNS
revitt A 715E SRl AlE EEHEE A
Aslar, o] Fol] FUg LA o] & 735l Fel=e
Z AR 84S Bux| a7k kRl S &
H2E Ash] wiel 7159 IP WAHT}E 5ol
o

ghg, S Al el AgE 7S Al whaw]
ANA ZA 7|He UEYT gIdZ3} uje] 1l

e Al e dE] ARSE A 9lE 7 7
Aol AFE] vlEg=m mdlo|t}. spx|vt whir]e]
FAT Z7Iet A vlgats, A AAAY R
o] MESZ WSl A 5 279} vl #FE FAlst
73] Wish= 7|& TCP/IP ZlolA B3 a3k $|xg
Ay akEd s WEHAF S} 7k FAlRlo] diFs)
Ak olel wl 712 ez wdlS JfAdg Eelx
.

First Author : Korea Army Academy at Young-Chung(KAAY) Department of Cyber Warfare, seelesO@gmail.com, SHJ3]<]
Corresponding Author : Joint Forces Military University, heungsoon.park@gmail.com, £413]<1

* Korea Army Academy at Young-Chung(KAAY) Department of Cyber Warfare, khglex@gmail.com, %3]
= E D KICS2015-08-260, Received August 20, 2015; Revised November 10, 2015; Accepted November 10, 2015

2151



The Journal of Korean Institute of Communications and Information Sciences ’15-11 Vol.40 No.11

Z3eX71H, AT A RE QAR 285 A
ANZIE Y Aol aEiA A9 8] EE(hit
ratio) & =017] S84 B QAFALEC] ATE %
3, A B Ege] H&7F Aol ES 51
sl weEni AjA] 71%5-S 7 CONGIA =
710 A 7P Re} v Ee S ESS 7AE A
e A4 o $2 A5 1 Zlolth 9=

CCNellA A9 3| EE-S 3FAI717] el 2Hl
A7 EE y|uloe 23k sRA] wA| 7S A},
B =i A ot Rk 24 CONF A4l
A 714 °ﬂ el Alska, 3 elxE CONellA]
AN L] B ES IS 918k QY= 7k A A 7]
He A Hﬂt} 478 Aokgh mEle] A8 wr)sla
Bl o, 57ellA] AR

N

IN' FIF

2.1 Zex B4 HEYFY

CCN-& A2 AR E 2 A3)17] $13F Interest

717} Interest Il osl] -SH3laL
(chunk)S <4F5F Data #|Z 22 ¥Ith Data 7
2 Interest FZ1e] AAHRZ o]F3hy ARgAA A
xlch. CON9| 298] F3F% Content Store(CS),
Pending Interest Table(PIT), Forwarding Information
Base(FIB) = 74 %|w] th53} zo] F2hgich

Interest FZle] CCN 2h$E]ol E2kspd, 2h$El =
CSeollA] =28} Interest F|Z1} o] Fo] UX|3h= ZHl
=7} kAl #elS drh mief ik, g EXl=
& Interest FZle] =2 AR 2 Blch UX|eh=
127} glehl PITel lAshe o] gliA] )
< 3}, PIT 350l glopbd 2 35l Interest 37
o] QElslolE 1) PITOlE AAsh= 25l
§lek FIBel dAlaks @%o] QA Hele s,
SASKE el sl el T A2 3
S AAEE Foll FIB] 35l uje} Interest 7S
3lt} FIB &loll = £a31A] o=t Interest JH

Z1e szl

Data J|7lo] CCN 2}-Elol] =2ksld, 296+
CSell =23} Data %3} LA8k= FHI=7L A3k
<A FlE star, SR A)713ke CSell st
= ZEI=7} ik PITe] AA|ehe o] Exfshe
| 1S shar, EAgehd 2hee= =213 Data |
Z1& CSel| AA sl d=|8= PIT &5l #7]% al
{5|o] 2~ Data FZ1& A43ic) 2] Data A
= A5 Fol| 3 PIT 352 AHAIgkc) PITell =

Zy= X3

N

rﬂ

2152

dAsle o] §len Data 22 7)€k

2.2 FHA| WA 7|

vl Ef)=ellx] 2] A 2Al 712 lelelE ofr]ell
1A A7t iyt e F= vhErh 2=
o] ==l A4 A 7o) ohd UlEL] = Aukd
Q1 2ol ofelell A4S & Zal7lel wig 7o
% Leave Copy Everywhere(LCE), Leave Copy
Down(LCD), Move Copy Down(MCD), Prob 5]
ey,

13 14 LCE, LCD, MCD, Prob®] 7§A] A 7]
W gaeFel Heid malkeldth Ack B Sk
=, Ce ZR=E 7P gl AHolH, A2] a}elel
ZHl= 9Ao] o] FfA|a gtk LCEYfH dofr

A7} HlolEl S eAWkoks o, dlolelE 7FA|ar gl
Zl etk Bol CE 7A= djle] A=E o]53ted
glolele] 23] WAR) Colld s dlolelE 1
Frahan gle] 8ol TRk Hlolel} MR e
9= A} B 1 3% vlolelol] thal Ajalabe). s}
Moz Amel G WE F7 e, B Hele]
= FJAls}. FU3F AbstelA] LCDYAS- dlo]E]9]
el AR ] 159 B s
MCDIA = 28] 15:2] Bell7l dlolelz} Akl a4
Gl dlolelt A ol Ak} FAel AL 1&14
ProbHH4}-& LCEHH} §2k8jt 714 o332 wlo]e]
o) AAIsE A ) 8 melste] SEAel
How G2

_>L
rj

LCE LCD MCD Prab
@ Hit @ Hit @ Hit @ Hit
‘- ‘. \; \;
Vi Copy & Cop/ ‘/ Move 4/ Copy with
M\sso M\sse M\'sso M\'sso Probaility
I | \I
/ / /
V4 Copy & & ' Copy with
Miss O viiss @ @) . Probabil'ty

N N f N

Request Request Request Request

72 1. LCE, LCD, MCD, Prob ¥w#l% 53t
Fig. 1. LCE, LCD, MCD, Prob algorithm operation

2.3 CCNolM2| FHA| WA 7|

CCNXx-t=+= whed = oA LRU T LFUH
Ao wA| 71HL 7]1_5 ARgBAL glem[s), U=
=24 Welxds ARl ARk B SHEE
st LCEHOV—@ whEc}. st o]2d LCEW
A2 a7 29} 3ol tie] FEfolddESe] <l7] 8l
= TH=E eAso] St A=A, T2 AA

o $1x3t = B~Gell T Fel=o] T8 A

iy



Al
H

e}

Ve A5 S 917 V)= 7k A A 7)Y

Hl—/xg

TAste] iAo R okE EHl=rt A
U=

3|
JZ=7 CCN kor) 7IA1= A& 37ke 3840
= A el AS ¥ 4 otk
ol2f3t vIESIZNM L] A dFell TEHE E<)7]

ko
15 v

I B wte] AvE T L 71 24 85
o wepd] ER2e| Y25 LA ThE =
2 eApdow Adshe weke Atskich s
LCD WA AHg3le] 8}¢] mee] Eelxg Ads)
T A9 emold EHEE wgslme A 3
o] FEAL o)Ak (8] Fbell wAEE
ol el Ashe weke Aldksiglon, we sl
o] sk vlES] el 7189 LCD A
Fdapl Bt R e SuE FHaso] =g

L
=

(Popularity Threshold) <= o]2w
Elgfo] o] FHIZE Ad}E 5
oksiaivt. sA|uE AAIFkel o2
Akl AH-FEle|AE HRAlE
ol A14% 2E QlEjgo] 2] 2
7128] A kol EHlxE

T ZEl=rF gt

L
—a

Clients

2 2. Edx= 35 A4
Fig. 2. Contents Duplication Problem

. Q7| 718 FHA] WA 7| A

3.1 712744

A2} el

2= =

s &, Q7] sle EElze] A

o4 717} gl Tz A5E ARgAllAl 7
AL QUI7F e SHEARE Aw Fe 914
sR= Zlo] o]kl FHl=e] A4 1317} ek,
7= 7Rk A A 7 e B ZE A
FAHOR By FHEE ATk xEE A9IxS,

FA2E oAsH woF SensE Bk sk

¢

Tof A5 Fe2SL 2nlRlolA ALE A 3}
9] 2ol Aje] o] FolA I FrhHel 2Ao] W

AT e Aelng F7 wedl i Elze]

S =
digk A HL R, olel wel e Telzur
4R AL o] R, w7 gl B

=

==
e

7F AlgsA A=) 13 A1 ek Q7] S
H=E vlE] aeleselA] A ek F2F sl
A o] oA TheAde] v SR &, &
Zb AN dellA] Zrl=o] TS Folx Q] sk
A48 Aztshr] 13 Wkez Q] sle
=5 Al SEEE Al&s] AL
Fslek
= §lsf 7+ CCN dlo]eje] o] o] F
oAl F EE do]la s delErh AEE =R
ghelsto] ofel] sl A &l dlolelE 394l
geggiel. o5 F8 CON x=i
=5 Al 319 CON2==el| A uf
CSellA] A5 e Alste] sf9] &

ol 4 gk

[o

=
=

i

rleori
[ROe)

= = 1.
FHl==

o M

5

L s =)
d— T

o
—

[Popularity]

H High

| Low

Server

Low Popularity

High Popularity

QO Low popularity
O Middle popularity
@ High popularity

SES

agl 3. HA-si =l
Fig. 3. Optimized contents distribution
3.2 A|AH] AA|
W=7t S
ZrEofA T

Felzg ARk ol 93 A
de ARl Qg wmEge] dvht s THxE 2
A LR S 7]|EF] o] 98 CSol| FulzxHE
233 xeBs 7123 g Tk Ak




The Journal of Korean Institute of Communications and Information Sciences ’15-11 Vol.40 No.11

=k

3.2.1 el7|= met
HEFolA Q7| Z= b o2 o447l Zipf
u

ez Qg vlg v Qg A9
e} Q)E e Edzg e A4ehs Ae] 44

s, A VELeI 7 2R Q17)EE o
ol e ARk el glow 54 Kool
T E I EOER REIEE ER
7)Eg 4 mhETa Bl ol wak CONA
2T} v Aulela A o] ohd F7F
Aol A 5 gl e 7 EHlze] <l
o ek Ak wkEA] 93] mhel s Aalo]
Gl Ak 2HEsh A vEg)=elA of
Hre) |EE 2w oA vrs o 4 gk

weba] FElz A4 <l7)Ee] i3 RS HE
2 A8 e dh mme] U Q)E fuke
Aol e AHE Satel gl =) Qe

Pk 5 Qi slEeRe Euze) Rxisel
A)o] 9l Face™ £.401%-8 442 % 3k 92
Sl A} QAR e el
vh} e wEge] Y TUEE 4l
SaE (Pl LIS o
sk,

2
Y,

N
-
E)
e
o o
N
o

do ofm
0y
ﬂ,
rOl
S
K

il
3

i)
L
i
)
1z
m o
Gl

_ # of RegFacet# of Rcv.Face

r # of Total Face

X100 (1)

F2 (D)ellA ==2] HA Facer AR} 174
A x=E0] Foln, o]z AP FAle] o]Fo]
Faced| = 9o|n|glt} Zel=9] Q7= gk 7+
Hl=H 2 ARb=Elr A Face ti¥] Arh} %2 Face
oA et FHI=E SAHY=AE Tt AR
Ak AEEES T dleleE SR
S O x=E5E AT FgEo] =, A5EE|
< FHlE= o 22 FHEE A1 B8] 2= EolAl

SR

oo S
TS )

d o

/parc.com/main.html 2|01

o | Faceld |

[Modified CS table]

/parc.com/main.html

[CS table]

a8 4. 5745 CS Heol&
Fig. 4. Modified CS Table

2154

3.2.2 CS #= #&4

ASEES W3] $eie ASEES I8t
aL 7155 4 gl wEke] "8l o] Fke 913l
Al 27 49} 7Fo] CCN == RdlloflA] Interest ¥
3} Data #|Zlo] E}F]+= Faces AT & Qe
7+l “Forwarded Face” 92 3713}3it}. Forwarded
Faceolli= 8125 418} Face ID9} PIT -5of| 9l
= 4% Interest #|719] Faces 7]&3h} 238
FHl =7} 2A45}e] CSeoll 55 wf FH=E FAlg
Face Y137} #* Forwarded Face®l 7]2%| 3 PIT
5ol 7125 9wl Face W3 50| xF o7 7|
Z¥Ic} CSell EAshs ZEl=E v} Faceollr 84
&k 79~ 3l Face”} 3l T®l=2] Forwarded Face
o 71422 7]E%v}. Forwarded Faceol o] 7]
=5 Faceoll] z| A o] whlsl= 7% Face 3+
AR F7hER] o FEl=E Q1Y kg Ad)
3= 7ol digh el o] Foixi].

.2.3 ZEl=xo| Mt
Wzt 54 (9] A5HEl o8 tEHow
Ao, Ql)w i) Adnjely A4 s 26

1gich, Agshge] AAH

h= =
CCN xt*= FHx gl =2Z A1) Face S A3 A}

Q{l.
N
P&ﬁ
£
T
0o
)
0):
ol

gek A9 msel dlelel} AskE Babe A
(Pushing)ol2far AoJslw, o]¥A ¥l Felzw=
Csell A1tz Ak olgs FAlol ola] A1
FEl=E= CCN ==of|A] Interest el &) =41
ge Eezel e A4 SEE Aeuer

A4 wAIEE Rk (a) ‘Face 07ell4] ZH=
84 A PITel| 8% Facetl 37} 7155, (b)
g=7} wabshd Zelxr} =24k ‘Face 2°¢} PIT
2%l ‘Face 0’7} Forwarded Faceel| 7|25 1 Sl7|=
kS Al (o) o1F ‘Face 1'ell4 F7F#Ql &
Jo] HA¥sPH - =A+= Forwarded Faceoll i
@ Face s 7|53la A53E-S gl @) =
i AEHE2 100% 213 7S o, ==
e ZeHl=E WU % Faces A|9]gF 2E Face
S THI=E Adtstar, F7EAQl A A3 EA

]
Al BE Face® Xyl Zel=2E 941407 wA g}

_";l,
)
.

_Y;I,



Ve A5 S 917 V)= 7k A A 7)Y

Face No=2

C:ce No=0 Face No=1

Interest packet
ame=/Parc com,

[ CS Table ]

‘/narrrnm/rr‘n htmi/<0 | 20 | ‘

[ PIT Tablc ]

fndnsim.netintro. htmiAd 1

\ -
@ (b)

Face No=2 Face No=2

N
"\

\ Data Packet
,l Name=/google.com...
/ Data=..

Data Packet
Name=/parc.com/.
\\ Data=

Face No=0 Face No=1 Face No=0 Face No=1
Interest Packet Interest Packet
Names=/parc.com/ccn.himl/s Name=/google.comy...

0

[CS Table ] [ €S Table ]
Name F.Face Data Name F.Face Data
Repl
snansimneymainhinl | 2.1 || Jndnsimneymainhtml | 2,1 l

| Jparc.com/cen htmlfs0 | 2,0,1 ‘ I I Jgoogle cam/.

A
© @

Jzl 5. A% CS Heols 2t
Fig. 5. Operation of modified CS Table

3.2.4 Le|E AA|

A_kel 712 710 299 daEE 63}
Zro] A3l o, AR wAH 4!
Foltk A Interest FH o] Z=AEIH, Prefix
Felx 0125 #9lslo] CSol| EAljsl=A] Fels 3k
o} E2A51A] 9 ol 7122 ARl oA 52t
2 3la, EAS= 9ol 243 Face® Data 3
7S gt F FE2E thE Faceoll Adsh=x]el
sl ghedslicl ofu] AFEE AREE Fo] o]Fe]X]
w, A4 AEEEel we) Data HAZS UE =

(¢3

L

ol

£
ME
=

fr

Data packet Amrived
7 Check the Prefix
Send the Data
packet to the Face
of the PIT entry
Delete the entry in
the PIT

Send the Interest
Add the Face in PIT packet to the
upstream

N

Send the Data

Change a I Change a
replacement \ replacement
ranking in CS H |\ ranking in CS
Ve

8 6. #4% x& daelE
Fig. 6. Modified Node Algorithm

W3] oA

HloJe]E 843 FaceZ} obd t}E Face® Data
HgZlo] TAsh= ol9]e] Aolls a3 225 4
2ol &34 x2]€c) Data FFle] EAsP, CSoll
A== AR 7)ET U3k o] FHl=
o tsllA HaE Aol gk ks slar, wkek A

a3k

4.1 AgstA M

Alekgl 7] AAFE4S 28 ndnSIM A]E#o]
2 o)galglon, At 8] 73 o] -
Astgdch FAkelel gk FE =7} Auie} o1F
o] FHIEE AFsla, 7 e shie] S k=
o} 37K9] 819 :e=E Za FE lm=5o] Zipf X
E u2s FER ZH=E
ndnSIMel|A] 7]E2 0 2 A]3-38= BestRouteS AFE-3]
ol o
oJo

=
RE LTES Eold) S|4 7| FEE A

Asitel
o] $)A F= el Al s} &
22 AL 2 st sl E5 el 3

2}
o] 8}¢] =g 2k Tt =50 Zipf S whE

"..‘ L] \‘\\. (XYY [ XYY YYY) ‘ LX)
J2 7. AEHeld EERA
Fig. 7. Simulation topology

. AlEEelAd siete

1
Table 1. Simulation parameters.

Simulation time 5000sec
Total cache size 0.5%, 2.5%, 5.0%, .10'0%
(of all contents size)

Bandwidth 0.04, 0.13, 0.4Mbps
Node delay 50ms
Chunk size 1024

Zipf parameter a 0.8

Request frequency 10/sec
Link delay 50ms
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