CCN

LI= (Bell-Labs Seoul) \

CCN (Content-Centric Networking):

— | — x
ZHX Al HE

2 o

P e U]EH ‘ﬂﬂb«i T8 Y 7sR
710 dfeliAl, olHgt 7|&dT
AT, ARIA W 32 Aol 5]
& , LY e A
& CCN (Content—Centric
Networking)& #4102 ZE HHE ‘]70]9’1 ALY S
Aala, mel 29 AR o

Aot

[e}:

A QIEUe] 711 QIH Ul R EFo] Hpg 7]7]9F 7]
5 AAsH= TAE 419 (Host—centric) -39 7|4k}
aaAQl Fell= o] QlojA FF2Al FoFE 7HAL 9l
=& AAstal, gl ez $419] (Content—centric, &2
Data—oriented) WEZ F+X& HHjofof = 4o A
o AR A A 1001 o] Ao (1,2], 7L A 7kl
off gt 7ch7F A A o]l ARl St 7HA|SKE 7] A4
e By E W A o=t [3-6, 13-15,20),

ohitie of2|gt kA4 ¢l WY Wke) 7P sl
SIHTHE Apple®] iPhone® & AJZHE|o] A4 Q] Galaxy A&
*Oiﬁ/‘}ﬂ_’ Q= APHE E olefal A7 Al
2 skl clel] Asoia) 2k vicle 2sel X
71 i 29 Sl Sefsle) 25, o s
(D-DoS) 54 59 ol577t o ol Uk ;LX]”—Q] “what—
if" Aube] ezt obdel, AlEgt ’5H7éx—]14°] Q== FAAQ =
AZE HHEA, 50k 571 Al EE QIE Y] 224 G
Alo] s asirh= FAT7E AFelgtot 7kl Qb= Aol
AFAAE 78 Sk Whgolehal ok IHUE, el

BT 1 T V1S Askg she BH08 M4

d

olo o>“ [‘—Ll

HZ - Qe F4, o|H| S2t ECt

ok, SRR oAl uf L s gl FAlEE
Aol o7 WAoo g 2|4 71531 a0l 7|44
ol 8% L“% 52 200k 7144 @AHE0Y downtime S
=29 ARl glojA AA, AR, AR, 23k
o LﬂT‘ﬂL Sa%r "Li‘iV} joj u{eﬂu}

2 ohs MEE HIENTY o IEAE Aljkske Zlolc, vhal T
sk, el H&Ee 71719 71718 dEske HloE Ad
& AlshaL, IS Hoshs FAS Qe 2REE YA
AL HIERR Tolld 292 AAE ehdstal w=A] ARgAL
oAl AlFsFLA Sk 71ssolt), WhA|AL B AR 2elo]
k= ZHl=7} ofrjol] Q=A] o] dofof & BRI} §l= 2
ojn, 85 o] 2= AU Y EST o] Hulel d &
goIA F (End—to—End) HloJE] dS Hoslr]ol=
Ui g2 ens|=rt Ees) A, Felz S HEA
A o ol oleidt 715l ek Bl Favk ERglo), 2
gl AAE IE 9] 4 (Entity) = AH-Sh= 2otk
ol AR EAIR s ek A i) A,

CCN o784 9] 28 EAS QoksEAH ofefje} 7,
CCN 7|42
« TAE 7719 $IAE U= QIEYl 47t opd el
Z o5 AAIE HYEYLS 3t 4 sho]. A&

7t ot FRIEE 7P 7R Stk
ch,

< HEY A dollA] Fel=
7FssHA gt

« ZEIZ= AAo| QlF 7
(Trust Model)o]] 715k
oAl 7}s5HA g,

e ZElZ 27 YEXA S F4) (Entity)7} o2, 28
Z ¥ QoS (Quality—of —Service) Al &2 7|51 et

SEPTEMBER - 2012 | 51



ZH| | CCN (Content—Centric Networking): 2&I= A HEEQZ - QY A, O|X 22tz =t
I 2e 22 ZBES| T 02 OIEIY T4 22| 2831
H X7} AS7?
2.1 QIS A 2310 2217t

o7 A= WA A SAE 4] (Host—centric)2] Sl i
REIO| AR SIHY -Zr off thalf of® Aol YA
obidal, QIEYl gk QIEUl 2 g8kl o] 86h= F4F
E] A|AHo] Jojuli= 32H|E (bit) Ao|9] 3-8k A el
1, IP (Internet Protocol) $4 (address)gfil®= &t} ol
ElUl e 7|EA R & 79 V)sE Rt sl
s s e A fEFe; 2ol 37 (packet)
ojgfil Fel= YAE AH Had AEs It 1A AR
(locator) 2A419] 7|50, th& dh= Abge] U5 HS
2ol 318 AHo] 753t 0|2 (name 2-2 identifier)2] 7]
ofct, oA AR 37| E= AIHUl =47t = 7HA Y] V)5S
SAoll YA, ARGARS] YL WESA 849 HA
£0| 2=, WA 7L o]f-5 A H AT

QIEYl o= Ak 37]%]7] fiizoll ¢ (Web) 7]¥H] 3
& ZRagol HIFE Y] AL olF (name) & AH-E W=
ARgro] 1A ofsistal 7]19sl7] of 2l EHto] ik, LA,
Abeol] ofastr] 418 ¢l d, o]5 IP 54
& HHto}F== DNS (Domain Name System) L Hr o] o
zZeph dasiet, oA 501, AFAH Y ek Aol A www,
samsung.com °JZh= Z=H|Ql o] FS l2lshd, DNS AH o
w2 84 WAIA (query)7F HWAA “61.111,.58.1170] k= <l
ElYl a5 sk, ¢ Heke Al o] F4E ARl A4

oAl -85k AH o]l &8 El= Aol

ShA|UF o]g]al HFAlS AMRShH 27pA o2 DNS A o] &
of Bsh= =2 a3k A9 Aaesfof aiet, vty 913 Al
AtzEA 9] 7 wizol, AntE & 59 o wio] 9{AE HE
T o wieh sk IEU 4 Bl whE 314 3R]
Asto] o5 ThEo) o] 54 (mobility) A1¢e] 4] okth, E3h,
ole} FARZH A EA] QIE] /\] AFAARE BHtojof 3 uff mpc} Bt
B ARIAE Fojdle Fam
(re—naming)dllof AL, &8 17t & 7|50 4
A (reliability S-2 availability) EEE Y3l gt 7} o
O] QTE{Yl ARIARE B3l SIE Y A< (multi—homing)& 8}
8 WSk EEgko] Qlek, ofefgt QIEYl 14x9] 7|5 &

HAIE sidskaAt of 5k 4] 2] -8

42 el

ﬂJ

ka8

ox o 222 iy
F_,CL o,

¢

FOE WA

iflly

(Identifier—Locator Separation) {1Zlo] 7]4ksk

of Al¢rE] o HESIL Ut [7.8,9].

52 | et 5

JE*EPI‘ Hoﬂ/ﬂ AR g2, olEul W Al o] 43}

1 olF I FaE ] ARgshd QlEYl

et
18764 m]=to] ofdlily “1go]¢] ¥l (Alexander Graham
Bell)o] A3}7|& Wrgst o], Mapgo] Hafo] AHgARe] &
3 FAE Sl Asble Mg dudE AdA7|= Aol
AH AAH, 1960dtoll AAIE Qe e HFEL} 17
SO AFE 7] A HAS 7]?_} 2 7k vk HEE
et ol
gt 71 Atolofl Artgh ZpojRle] 9 Eﬂ, Az} ol A= &
3171 2tell A5 Adsl= w4 34l (wires)o] 7L &
o2 flefAlnt A4 fA == B, e oAM= A
SfalAl sl GHE 7l T 220w Hpo] FUR &
24 S of e AMAREC] Frete s ok A4 53
W (statistical multiplexing) & W &80 a84L 87]
Aow =h=dl Sl 01'31?{ 1410 & thE 8%k A
& HESAE A5k AlX
SHA] ofotte, mizlo] T1egt -
(reliability)o] XA = Zlo]
Y| At 71712 e
R A o BA AREE AL Q=T HAIE 710 w4 A
apgo® 373} o] ﬁf—ﬁ’i MF/} “/\]7 AlHeE &
= S0 nlrole &
, 19909t <4 7]HF AfR|29 ‘:’EL%W] w2} ll_‘:ILL]’ El =
Al RHEAL AH]8k= Zlo] ZRg A A, QTE U SalA]
S7kstaL ol olefgt o
A (browsing)®| 7Fsst AnlE &
7H WEE 717 Hapol S o)
] | 7 HA ES 2 EHO'i | At
Al lEle] ofek> 196OL4"4174§-§ i
Sh3FE 7171k OIEH
O AbeholA| wufohs SHde 03.%% SHA
7} ZF o= Youtubelt Google AJH] A
PHL«] =2 ook, sHAIRE T <] O]HL” 5011/\1
2 ARollA sz flsiAle, L

g

of
lo l‘lO

N

]

o.
il

ool
ol
ol
F[F

=

B 20| ofo] ZHlA o7 =

flo ufl o
it
rie
W

o i,

rl
2r

4
)
T

=]
—_

2L T ofy

e >

1o e o
ol g [
:lO o 1N'
we <7 >
4o 2

< o

o

H

o I
m[m’
*fi
1o

ol
o :
°

ol

off 1o 1 1o
2
o
_‘
o

e
st
iy
i)
[N
m[m



ZH| | CCN (Content—Centric Networking): ZHI=X A HEYZA - QIEY =4, 0[N =2t =}

O] AT BARLS ThHEo] YEHNAS Fal ddsiA =,
A 07 A AU Alejo] Z7ke- YIEYA F/]ﬂoﬂ I
st7F AejA| Fley, shANE o] gt F57o] ek T
g 52 34 SR s Ash] ol Hlgolu B S
] of el EAlolTt,
oAl QUEIU] 714 AdFro] e sl dstaix
S Hlold Ha] MR S8t AR|AE el Awrt
sglom, A= 11 RS 8 AHIAE 584 ¢
5 e MEE 7Iso] thA Fagtk AlRle] | Aol v
e AHE sk et v TV W (broadeast)e Ao
38 Slell vhEolxl A3pS FollA Flofof ghhd, 1
& ApAHtolele dEel, WWW (World Wide Web)
ZHAAF Tim Berners—Lee”d©] 19951 MITt} Bl & A|oF
gl ofo|tjo|E 7|Rto & whEol kil Uzl v]=9] Akamai
A= Bhst dut o) 3] 19999 AAtol@iE CDN (Content
Delivery Network) 7]4:9] Aok FEstal o=, olzgt
CDN AJA+e] Hste o QIE|Ul ol Ao a4 el Huj
o] HadE SAs= A F9 spuolt, sk CDNi &
QIENUL W flollA] ok §-8 ZRIHY whgo]al, L
Ql sffAaRoletal K7)= o}, &, ofjugh A J 6H7§2L4
= AT AE-S oA o EY 7o) S of B, vt

S A8 M2 7ad ThEofuirle A ohyojof gt
23 Olxl= 2AE7} OHl 2HI=7} HERIZS 4

O] &|0{OF otk

QNEUl o] AA AL} SAR]E ThA Al fofehd, At
ElQ} AFES AU AZSH= tiskd (conversational) &
9 7gto g, mE Fel=0] HEgd HAFEY F4 (2 o
)5 olgalA o]FolXitt, ThA] ‘“OH ekl O]EW HERZ 7]
&9 A2 L5 A )

gl s %Xéﬁi @%Ei R B S

o|al thike. ot Y EQT TAE (host)2} %3} %= .
AR O]Xﬂ~

S Ao A, o, 5 2olsh
o]

A ok FEl= A7 YEND 7169 Aol B AR
af2jekelo] FashH, 2t olug FEl= F49 LﬂEOV]
(Content—based Networking) 7]<o] ok W-e o1&} oy
7HA 714 Ajto] offof AL it [1-6], 7L ol At ThiE
ZAke}ar 3k 4= 9)= OCN (Content—Centric Networking) 7|
42 PARC (Palo Alto Research Center)AFe] Fellow®l Van
Jacobson®ll &Jel] F=EQlom, = olegt WL WIE
“named (or addressed) host 7]5to|A] named content 7|8}
O & vl Aokl ) 0} Tt [4,6). F83F A& s
(what)” ZHl=7} @4=|00 AdEl=7to] oA, 1L ez}
“olt] (where)” Y=Ale= 4‘10}7\] %th= Aot o]gHA &
W, AL Aok ZEl=F FOl0IA1E #2386k o]Fo] #
QoW AeAY ddjd = O:]ﬂﬂb Hare o 91AE 7H7
= Y F4= A g Bl Aol

olefgt seicte) M3te] £ S (¥ D& O]ﬂé}ojl
sl Haxp gkck WA (C1E 1(a) oA UEdxol,
E 2 7N YEYH A= doly szlE a8
(source)2} =21 4] (destination)”} WA=, o]ggt 45 7}
A= gj7lo] g Ao AehE sl UESA 2901 &2 2}
¥ (switch or router)o] E=&6H 7ZFzko] ¥ A] Fanic)
A 5k A F = F4-529] FIB (Forwarding Information
Base)& o|&sto] #j7] A (forwarding)o] o|Fo]%lct, FIB
+ YERA EE24 (topology) HHE 7H&= HlolEolH, &
A 2 (routing) ZEEZO| of3) WEL]A] W3t 49
ghedsh 714 0% QfulolE Y, ofugh F2t 4129
& glole] @j7lo] “oft] (where) & WA=
H SR HEA AU ek E e
HHLol = g AlS50] At oA B Zlo

rie

Zl

o mlm

J{m
o ﬂ.llO

H>
o
rN
MQ
o
e
mTS N

>__
=

(a) QIE{Hl Z=A 7|8t forwarding

(b) ZEI= 0|2 718t cache & forwarding

r

12! 1. Named Host vs. Named Content 7|Et H|E |2 TH2{CH 435} [10]

SEPTEMBER - 2012 | 53



ZH | CCN (Content—Centric Networking): 2&I=

B4 HEYY - QIEY FA

. OlH| S2t= =t

oloh el (19 1(b)ollA #Fs= Fel= S YEYZ ol
A=, wlole] 27 wAAL Elofe] sfzlo] @A "
TH=AAE YAISH= olF= 7HIH 11 o5} 2 i]ﬂL g
ofel7} YERA A9 eh-8 ] =4 JA] w|iLe] (cache
memory)ol AAE0] Qli= Af-ol= L dlolE7t A% a4
off Al HfAH, Z1EA] 952 7-oll= FIBE ©]-8-5tof T th
TRz Al A 84 HAAPZE AEEA He o] A5 4
7R YESIA Y] A9-9F 2o, FIBe 262 0|55 7[Htew

Ak HeRS AAE)= oo HEl= % (content topology
TR, olefet 2H2 AR S PAsH TAHR Y
o 4, EﬂolEi A (format) 59,
e =i

map)=

o]ur 7;”2;& A

A= o
ARAIBE LA W E2) o

[QIE=S
=]

|

-

7141 . S} oI} S 12, 54 71989 o
S | o) FEx B4 YELAE UENT mse
S A vnel} 580 ] S ol Mg

R ﬁ\_tl]o}ﬁtﬂ 29 9@% s Ecke 7o)
o}, SAl 33} wie] 7142 skt AIE Blwsl= (C1E 2)
oM & 4 Glol, 71A9] skt Srh gl ol sl
ojAfo] Hli= 14T v e]o) AL 7JHEo R Fh= R o

E917) 7)) 11§ SIS TS ik,

-

M 155Mbps Monthly Lease (NewYork-Miami)
m DIMM Price per 10GB

_. 8000

o
g 6000

“’ 4000

°- 2000

1212, 0C-3 X8M Monthly Lease H| vs. DIMM (Dual In—line

Memory Module)H| 22| 7+24 30| H|xm [11,12]

oA F5rE 7]7|7te
eledoll A= Al AAL FAl A
F7h Eodedl, 26 A7 EYZS S4 AA (entity)
7F HHA FEl2 A E Hoske Alo] TFsa A, g We

= Y EYT 2o WAE Kot (built—in security)e] &
7} 7FssHAl Eek, Ejh, AA|IAQ] vIESA 'r‘Q“—J a&4dol
Aareo] o yx] aulE 27]H 08 FU 4 vk A4t At

T 50 2 A & ark olet [13],

Mo e
T
o
~N
=
|o
= fr
_O|L
rlr
i)

54 | et 5

24 B 917, MelH| U BE 58

[ S

A, v=e) A
ARC (Palo Alto Research Center)A7}
2009¢of] 27] H j-J CCN open source softwares, 20104
119o= QF=20] = (Android) & CCN FE5 Rhgict [14],
ESHCCN 7|42, ul=t NSF (National Science Foundation)
A5} FIA (Future Internet Architecture) 471 34| < 2010
| 1094 3d7F THIuNHE SR 3% = NDN (Named
Data Networking) Z}4]9] 7|4} 7]<z0]7] % &)t} [15],

20124 4ol SAIARIAL, AnAl, Aw 717] Al
AZE, AulAs GA, A7 Wekeks 8 AEHH 9
A (British Telecom, France Telecom—Orange, Huawei,
Alcatel—Lucent, 414, Panasonic, MACH, HCL, PARC)E
ZA 07 AR 2A8Fel= ENC (Emerging Networks
Consortium) H4:AlHo] WEEQlom [16], W =4 &
Z =302 [ETF (Internet Engineering Task Force)
W] IRTF (Internet Research Task Force) o4 ICNRG
(Information—Centric Networking Research Group)©]
20129 7ol FAARI E5-2 ARkl [17],

1 9 $9 FP7 (Framework Program 7) vzl ¢lejyl 1}
Al W Netnf [18], RSIRP [19] 53} - th9] ot &5
o] 2hlslA g%l glom, ofAJof Aok gk=o] FIF
(Future Internet Forum), 5= AFA|, 81 GolAl W
A-ksol %Y= §f

hyapZSye)
e

Il
o A= 9 QIEYl o) ks o) F= SIHYl ZREEY

AA| Ao 24 RS Thee] A EQkaL, AlEA EHT

B Qe FEl= FAY YEY

CCN (Content—Centric Networking) 7)< %4]

ek,

A QIEUl HESH 719 $4 +45 AHsH, ©f
= AR B =A 0 R tojB A sk ok A4t
g Frol AZst=ifol Sl oAl Fagt A2
(what)” ZHl=7F @4%|01 AdE=ro] QA 1 Zel=
“ot] (where)” =A== F838HA] GA =Gih= Zol}, o

Al =W, AL ok FElE7F BORINE FHskE ofF

ol gk ;q:L;qa Itz AAE= ArE o YAE 7t
2)7]= el T4 L QA Bl Aok,

10
l-ﬂJ
>.
=
3_



Z=H | CCN (Content—Centric Networking): ZEIx A HEYZ - QY A O 22t =}

vpAERe 2 FR s dlefslof sk ol oA AL
2 CCN 7|&< 283t AAsi = sl= 2Rl 719
QIEEL QlZehs dirh2 o2 dAlef aA|shA] eale CCN 7]
=0 AL AR 7 o Sl AR oS melal gt
AA W= Zlo] Sasit), A9 Mk eyl o=
a2, Sof vl g lold= Al E E3tske HHpd
Bl 71719] 7} A o= gobd Alo]al, of2dl TiolA
A, A, abjEe FH2E SR she YEYYY %
7go] B 718 Aol SRk ofoll, SmEE o A
T7F LER7] AJALSEAL 2lem [5,6,20], olet 2xbt 4
HAREOIY AMHIAE 9 2~3dulole AH AR 4 s
0= oA,

o oo my fo

o

1EY

[1] David Cheriton and Mark Gritter, “TRIAD: a Scalable
Deployable NAT—based Internet Architecture,”
Technical Report, http://www—dsg.stanford. edu/
triad/#papers, January 2000

[2] Mark Gritter and David Cheriton, “An architecture
for content routing support in the Internet,” 3rd
USENIX symposium on Internet technologies and
systems, 2001

[3] T. Koponen et al, “A Data—Oriented (and Beyond)
Network Architecture,”ACM Sigcomm 2007

[4] Van Jacobson, et al,“Networking Named Content,”
ACM CoNEXT 2009

[5] Jaehoon Kim, et al, “Content Centric Network—based
Virtual Private Community,” IEEE ICCE, Las Vegas,
January 2011

[6] Van Jacobson, et al, “Custodian—based Information
Sharing,” IEEE Communication Magazine, July 2012

[7] “Host Identity Protocol (HIP) Architecture,” R.
Moskowitz, et al, IETF (Internet Engineering Task
Force) RFC 4423, May 2006,

[8] “Shim6: Level 3 Multihoming Shim Protocol for
IPv6,” E. Normark, et al, IETF RFC 5533, June 2009,

[9] “Architectural implications of Locator/Identifier,”
D. Meyer and D, Lewis, IETF draft—-meyer—loc—id—
implications—01, txt, January 2009

[10] “Content Centric Networking,” a private presentation

at Samsung Advanced Institute of Technology (SAIT),
May 13, 2010

[11] OC—3 #A-g-A )8 Z7 &4 Telegeography research,

(1212 e 712 B4 =4 http://www.jcmit,com/
memoryprice, htm

[13] “Greening the Internet with Content—Centric
Networking,” Uichin Lee et al, 1st International ICST
Conference on E-Energy, 2010

[14] Project CCNx: http://www.ccnx, org/

[15] Named Data Networking project web site: http://
www.named—data.org/

[16] ENC (Emerging Network Consortium), http://www.
parc.com/services/focus—area/emerging—networks—
consortium/

[17] IRTF ICNRG (Information—Centric Networking
Research Group), http://trac.tools.ietf org/group/
irtf/trac/wiki/icnrg

[18] FP7 4WARD Project — Networking of Information
(NetInf): http://www,4ward—project.eu/

[19] Publish—Subscribe Internet Routing Paradigm
(PSIRP): http://www.psirp,org/

[20] Swarun Kumar, et al, “CarSpeak: A Content—
Centric Network for Autonomous Driving,” ACM
SigComm'12, Helsinki, August 2012

1989 University of Waterloo, Canada, S3HAIA}
1989E~1992 University of Waterloo,
Canada, Research Associate
1996 University of Waterloo, Canada, &3tEIA
19963~1998 Nortel Networks, Canada
1998E~2001 Cisco Systems, Canada
2001E~2003F Tropic Networks, Canada
2003 ~2IA| AeTxt Zelv &8, MEHTH
TAIZ0E MAC Z2EZ TCP/IP, Mobile P,
Mobile Ad Hoc, Content-Centric
Networking

SEPTEMBER - 2012 | 55



