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ABSTRACT

Content-Centric Networking(CCN) is a new networking paradigm to search for the routing information needed
to find a data from the content name, unlike conventional IP networks. In CCN, the mobility management, one
of the CCN challenges, is consists of consumer mobility and content provider mobility. Among both, in the case
of the content provider mobility, it requires too much overhead and time to update routing information on the
corresponding routers. In this paper, we propose Popularity-based Pushing CCN(PoPCoN) which considers the
content popularity to support effective mobility of content provider in CCN. Our proposed algorithm shortens
content download time for the consumer and reduces the network overhead during mobility as compared to the

existing approaches.
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Algorithm 1. Pseudo-code of calculating process for
popularity ratio

Input : DATA(C(3)), Py (i)

let ¢ is content ranking

let C(7) is a content which has ith rank

let Py(i) is C(i)’s Popularity concerning Zipf-like

distribution
let P,(i) is C(i)’s Popularity ratio

1 : if C(7) is arrived then
P, (i) < calculate (1 / i)
write Pp (i) in Popularity ratio entry of

[SSIN S

Content Store
4 . end if
Output : P, (i)
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Fig. 4. An example of the SCAN process
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Algorithm 2. Pseudo-code of SCAN (Provider)
Input : Popularity Ratio

let 7 is content ranking, C(7) is Content(¢) in PIT
let Pp(C(¢)) is Popularity Ratio for Content(¢)

let nn is the number of neighbor nodes

let s is State, p is Possessor in Content Store

1 if s is N then

2 process packet forwarding as CCN

3 else if s is M then

4 if Random([0,1]) <= P,(C(¢)) then

5: forward M_INTEREST(C(%)) to neighbor nodes
6 Timer start during 2 - RTT(1_hop)

7 For (until nn equal nnack+nack and Timer is 0)
8 Nk <— count a number of the received ACKs
9: Nk <— count a number of the received NACKs
10 : p < MAC addresses of nodes with ACKs

11 : End For

12 : PUSH(p), stop processing
13 : end if

14 : else PUSH(p), stop processing
15 : end if

Output : M_INTEREST(C()), p

Algorithm 3. Pseudo-code of SCAN (Neighbor nodes)

Input : M_INTEREST(C(:))
let 7 is content ranking
let C(7) is Content(7) in provider’s Content Store

1 if receive a M_INTEREST packet then
2 if possess C(7) then

3 send a ACK to Provider

4 : end if

5 else if not possess C(¢) then

6 send a NACK to Provider

7 end if

Output : ACK, NACK

32| Z 204 Elo|m= o] 9 =E0] ACK, NACK
ek Azke g dAlsigion, 2 =

5 H7] %k
FoA= H RTTY 2m2 AAsieich
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Fig. 5. An example of the PUSH(MAC) process
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Fig. 6. An example of the PUSH(Data) process
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Algorithm 4. Pseudo-code of PUSH (Provider)

Input : p

let 7 is content ranking

let C(7) is Content(7) in provider’s Content Store
let s is State in Content Store

let p is Possessor in Content Store

1: if s is M and p is not empty then
2 push M-DATA(p) to incoming interface in
PIT_ENTRY(C(7))
3 : else sis M and p is empty then
4 push M-DATA(C(%)) to incoming interface
in PIT_ENTRY(C(7))
5 : else stop processing
6 : end if
Output : M-DATA(C(2)), M-DATA(p)

Algorithm 5. Pseudo-code of PUSH (Request nodes)
Input : M-DATA(C(%)), M-DATA(p)

let 7 is content ranking

let C(¢) is Content(z) in provider’s Content Store

1 if receive a M_DATA(C(7)) packet then
2 store a Content Store with C(%)

3 : else if receive a M_DATA(p) packet then
4 send a Interest(C(7)) to p

12 : end if
Output : Interest(C(¢))

84

V. 4587}

4.1 AlE2olM A

PoPCoN9] A& 73] $1si4] AlE#elelal
ndnSIM"&- A1l a1, 3 79} o] AlF Al
L5 PAskdnh AA WEY= =7]E 500m x
500me]™, PoPCoN 2485 Zrgl Aol 271, =
¢l Bell&= 1712 wi=sleich =x8l Al PoPCoN
FAx=E 10715 w3131, Random Waypoint
Mobility Model& #-g-3}3ict. A wAlgAle} Aw g
A= A7 8 wiRIEked o, =]l Ael] 913k
T4 Tl 802.11g wIS ARSIl T, A HA
A E A e AEE-S 24Mbps 2 A sISIch
AW QA2 AZAYIE IMbps SEol| AAA7Y
10msE AAse)on, R13} R32] 7713} R2¢} R39]
T7HS IMbps 2] 100ms #|do® A sleich
Zel2 z7]%= 300KBakT 7FAskgoH, ZH7) IKB
9] chunk® #&=lo] 2t} Fel=e] o7y AAL
s AR A2 eAss FWZ== ndnSIME]
Zipf Random Variable Model-&- AF&-3}51.0m, 21 4]
Fel= 4 n=100, Zipf A5 o= 0.82 AAsIg]ch
ol rFo] FHIZE A FlAEY] Q= S
/3317 SlslA] AlEEe S AAAIRE Adste] o]
S5l FElz7} AAEES F9lck M-Data
78] FElx 5713 o5 AFE el A
o] kol mA|A] g AlEHCA Ht AEEHE
= AdAsick

AW QAA= % 10709] InterestS PoPCoN z}
$E Ry-RE 7dfrate] Bxick ARAFA R 2
ol AdlA] mwlel BR o)< 3, ol sdes 3~
15m/s7HA] 3m/s¥ E2i7PAA Alddsisich HRAlE

o * = = =k Interest
o o — Data
o ° o Wireless node
° °
1
i
o) ~”
E .
i Consumer
v

@
U= ba
< 24Mbps

: T

agl 7. AEEHeA AlvelL
Fig. 7. Simulation scenario

www.dbpia.co.kr



i 2= A VESZA ARAZA o] T4 AL T = 7k F4 7]

oE

2] ol FAE 271813l ol FA oSS o]83t
9o, oA & 7|2 Dividing Sensitive
Ranges Based Mobility Prediction Algorithm!"-g- 3¢
Zalgiet of|E7 el B2z delule 4] o]EAl <
257 T=b5s, Euld xeo Hu olE&:
V. = 15m/s, 1 range threshold D= 75m, %2r}d
o] ol EEE y=9m/s, 2 range threshold
d=45m % AH&33ict d¥et =3 DR AR
+ 2 range=tal E2]n, o|3e|| $1X]3H PoPCoN<2]
A B A|FA= SCAN=S- A=t} PoPCoN<| A5 4
71 9314 ccN?, rRD®, D" 17, ZFP ]ﬂt,Ur
v - B498- 3l9ick RD, ID, IF, ZF+= [5]2] <A+4
3% qsie] Fasigon, b AN B 3}
eholel s ARg3tolet. RD, ID9] HRE R ] 2L 7|5
& sl=g aisle] Agalsich

42 AlE8lold 2ot W 24

AR A A1) B Zelx ohe
= ¢tg 7K download time)3} Xﬂﬁﬂ—,{number of
retransmitted packets) A¥-E ¥|al - 4] sjic) o}
T A7 1749 94@?& ?_’*E*EE 7] a4
A AU SR AR 1l 2

=5 k=t :_ 300702] Interest F|F1Hc} €F3]
o252 o]fE FIHoR A i AHAES =
Aefoich

4.2.1 CIR2E 242 A4

7 82 AHAFA} o] 5] i ‘:}T'_‘i‘—:— <
_g‘_/\]ﬂ-—o— =2]3} 73J,1ro]1:]. xq;q]ﬂ_i REH 1t °
257} Z71kel wEhA vl ﬂexlﬂo] 57}3}
£ A Balt) o o] ds} wrebxlel] ukeh
A7 EAdo] WAste] A= dikom wRbddh

—— CCN
20 1| = RD »

— -
pd

39 1

=+=PoPCoN

w
@

w
=1

Download complete time(s)

w
L3
L

w
a

6 9 12
Mobility speed of the provider(m/s)

a2zl 8. = 2 e g Azt
Fig. 8. Content download time

CCN9| 7§ o] 5&5xe] 37} &5 vt} WAEo
HlEA vhrme gkRAzle] Zbg F43] sk
A& B glck CONellA o] 212 A= Lev) 5
713kl webA] 2AE Slert WobA] A AR AR
Tuslo] W7 =]e] FIB Hlo|Eo] A= B A
7ro] £:857] wjitelr}. olo]dE x| whAlQl RDE}
ID CCNell vlsiA] w2 FAxE wex|at vEH =
A1 W]z} PoPCoN Brhe= -8 ZAnlg melrk
RD2} ID= EHQl o]5Fel HRe R 3} 4531
Aelahzt] #|dxzte] wAska, R oA o3 ZEl
Z o] 53} A2 FHl= o] 5L vikld Al7ledl F
72 A Azte] WAl el vk R &
Ak ID= A2 ALR o]58 F Ro] ARG
A2l A| Data sHH-S 2 v, IR E 7o B
7] wZellZ| A 7te] FolEe] RDEL wE A3E
Halck

HE$ = 2]uk2]e] IF2} ZF+= CCN, RD, IDX.
the e 23S vt} IFE o]E3r Fol| R oA
7H4 Interest F7-S B R,2] FIB Ho]| &7
W7dste] A|AAZRS AR oM, R ] ¥ se
2 AAE AR gk AAAzZEE: AA 7] W
ol whe A3E moleh ZFO] A= o]wst Sl
F7I2 R oA 84S 31X okt Interest H|Z0]
FAE R JFRC} ﬁ e}, ZF9} W AolE A
o2 ARt 71 2 AIE ¥l PoPCoN=- o]
37| Aol FH2E R, °ﬂ7ﬂ AdsAY ZH2E 7}
Z ol AHHE AI3lel7] witel =l W7
off mE A|Ax|7te] WhAYEEA] ofobA] wlE R =
AZAZHE Zher) &9, 15myse] 7P wlE o] 5
% 27| PoPCoN< CCN, RD, ID, IF, ZF¢l H]
A A2 oF 3.5% 1.5% 1% 0.6% 022AE

Aol wgleh

hd )

4.2.2 Interest izl 7(HKV‘

28] 0% A EA o) 5wl wel s
A0 2] nterest A7 A% 42 noiZ), 4
Ao HE 7|HEo0] =2 o)|FEE A oA] )
& Eur) B A0S A5 eL nelz ol
Ae e o5l a}aw Interest 7|7]0] A1)
o] AAE3E HF5 7]— -—011/1—7] ] Fo]t}. PoPCoN-&
o]E3l7] Aell ZH=E A3p It 143t o]&st
= 5k S ¢l %’i l Lol 7P Hee] A eA
45 Holrh CON-S Z=r|gl$- o]53t Fof FIB7} 78
Al=]7] A7hA] o] A7Hgt AR QAR =]l AR

85

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-01 Vol.40 No.01

=
o
=]

90 | W CCN # RD

80 +—|{m ID ? IF

7F B PoPCoN

)
=]

Number of retransmitted packets (Consumer)
= o
5 =

o

Mobility speed of the provider(m/s)

2| 9. AA$F Interest A 4
Fig. 9. The number of retransmitted Interest packets

A4l A Interest F71S BB Z 71 e S
s7F WHAslsich RDo}F ID= ARAZA} o]53t
¥ R o® AR AR RS Bull7] A7 o)A $
2|2 Interest F|Z= B HEg w2 g7l £A4lo]
MR, ST CONe| FIB A7k Al2g:
A o5} FAol BOZ SIAHRE Bl A
7]—0] 7<ﬂ—7] LLH_‘?—oﬂ e jﬂ7]./}\_/\1o] tll-xﬂ-[s].j_/_ zﬂg;‘g
T7F A At R A= R ol #9755 73
) vl spe] A WA A A
AFA} o538k Tl R ol A4 Interest FZ
o] Mz Aao] ARAFALNA = moke= Aol
A R,®] 71 PITl 849 50| l7] wiiel R,
= sjzlo] WG] Falw elslobsele] Aol
b}, heme ShEA7blA] PoPCoN3} 1] Sgh
A5 B9l ZF= CON tf-o & e o] A4
AL LA, o] ATRe AuATA} ol F3 e
175k R,2RE ofel B ol 7S A|4Hes
BABI7] wlistel] W 7l EAle] WhAlsksich ZF
= ARAFAL o FstaL FHI=E AFshe A7t
Helxls T2 e HolAh, o] AsS ¢lsliA A
B oAz w2 Hziae] deshA wck uebd
e AR YA} Fe=s S Aol Uiy
F ] g 7t el el 5 A AEt
o gEIch g, 15myss] Tha WhE o) FEE g
4] PoPCoN-> CCN, RD, ID, IF, ZFel| H]EF_H
7} 487, 187, 1974, 87H, 407} zfelE Mgk

>

T

ol

V. 22 o g5ei7

0

el Pl V=Y oA 2 FE

86

= CCN2| AHAFAL o34 A PSS9
PoPCoN-S A|gFs}oit). PoPCoNS ZEI=2] 9l7] %
£ wesle] dg Zel=E Adsty o] 5t o] F
R R P B b R B EAE R S L S AR H*éﬁl
s, e FH=E 5= SCANJJr FHl=
g o]9 e AHuE Hdsli= PUSH 7|52
ol AlEHS FElA AsHrisielon,
CCN} 7129 o] 7|4 JJr H|aL - g A3} ol
2= T A7HY Interest FZLS] Aol HaljA
PoPCoNe] t}2 7|Hel| ua] Adge] 4=k
PoPCoN-2- thgrell gt 35 o177} dgsje}. A
A, o] mEEo] FAll| $Aloli= MANETASNS:
aEfg B3]l o] 54 #]de] F ezl £, o=
HHQAHAEZR] 77 v e FHlx 837 Az
olElE 8A3h= 799 ol s Alslolch whel Ax
L3732 A UEH A $H0] o, A
HoAAEL A= dloleliil ohz}l ~E] o
oefe} 712 ] dloleER A ofy] X
SARLES] FE2E 9AsH= AlSlolep A4
5 aefsle] FE=E Ad9sle] Al ek ~
Egn dlole] 84l thaijr A wBAFA} o] F37]
Z12] PUSHS} o537} 32| PUSHE AA|s= wiglo]
7} Qds]efof g}, mix]Ete 2] o] 5Et AlHS o
Z3l7] fleix HaATE] o154 oS 7l 2]Es)
A=, o5 olE 7o) A 7392 AAS v
Qk= 318{3}e] PoPCoN®| 7471445 szofof 3 Zlolck

N

(

gt

References

[1] B. Ahlgren, et al., “A survey of information-
centric networking,” [EEE Commun. Mag.,
vol. 50, no. 7, pp. 26-36, Jul. 2012.

[2] V. Jacobson, et al.,
content,” in Proc. 5th Int. Conf. Emerging

“Networking named

Netw. Experiments and Technol., pp. 1-12,
Rome, Italy, Dec. 2009.

[31 G. Tyson, et al., “A survey of mobility in
information-centric networks,” Commun. ACM,
vol. 56, no. 12, pp. 90-98, Dec. 2012.

[4] J. Wang, R. Wakikawa, and L. Zhang,
“DMND: collecting data from mobiles using
named data,” in Proc. IEEE Veh. Netw. Conf.,
pp. 49-56, Jersey City, NJ, Dec. 2010.

[51 D. Kim, et al., “End-to-end mobility support
in content centric networks,” Int. J. Commun.

www.dbpia.co.kr



[6]

[71

[8]

[

[10]

[11]

[12]

Syst., Feb. 2014.

D. Kim, et al., “Mobility support in content
Proc. ACM ICN
Workshop on Information-Centric Netw. (ICN
’12), pp. 13-17, South Carolina, USA, Aug.
2012.

F. Hermans, E. Ngai, and P. Gunningberg,

centric networks,” in

“Global source mobility in the content-centric
networking architecture,” in Proc. Ist ACM
workshop on Emerging Name-Oriented Mob.
Netw. Design - Architecture, Algorithms, Appl.
(NoM ’12), pp. 13-18, Jun. 2012.

S. Lee, et al.,, “Content management in a
mobile ad hoc network: Beyond opportunistic
strategy,” Int. J. Commun. Netw, and Distrib.
Syst., vol. 10, no. 2, pp. 123-145, Jan. 2013.
C. Bernardini, T. Silverston, and O. Festor,
“MPC : Popularity-based caching strategy for
content centric networks,” in Proc. IEEE Int.
Conf. Commun., pp. 3619-3623, Budapest,
Hungary, Jun. 2013.

L. Breslau, et al., “Web caching and Zipf-like
distributions: evidence and implications,” in
Proc. IEEE INFOCOM ’99, vol. 1, pp. 126-
134, New York, USA, Mar. 1999.

A. Afanasyev, 1. Moiseenko, and L. Zhang,
ndnSIM: NDN simulator for NS-3, NDN,
Tech. Rep. NDN-0005, Los Angeles, CA, Oct.
2012.

Y. Tang, et al., “Dividing sensitive ranges
based mobility prediction algorithm in wireless
networks,” in Proc. 6th Int. Wirel. Commun.
Mob. Computing Conf. (IWCMC ’10), pp. 1223-
1227, 2010.

S Ei 8| (Taehee Woo)

20153 14~3A] - - 3ARE
37

dm Aolask 53

e
<FA4lH-oF> Next Generation Networking, Content-
Centric Networking, MANET

Ht & & (Heungsoon Park)

2002 : STAlElw HAksla)
=4

20074 : Air Force Institute of
Technology 75761585} A}

20124 14~ ksl
et vy

A

F4]Hok> Military Communications, MANET,
Content-Centric Networking, Internet of Things,
Network Security, Cyber Warfare

3} 24
19951 : w|= ekl AE
Bl AAt
20014 : ANt
ot upa)
20073~3A) : TahElw AR
B8} o

<F4lHol> Next Generation Networking, Sensor

5

ol

Networking, Cloud Computing, RFID/USN,
Virtual Reality, Content-Centric Networking,
Software Defined Networking

87

www.dbpia.co.kr



	콘텐츠 중심 네트워크에서 정보제공자의 이동성 지원을 위한 인기도 기반 푸싱 기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 인기도 기반 푸싱 기법 (PoPCoN)
	Ⅳ. 성능평가
	Ⅴ. 결론 및 향후연구
	References


