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1. ELC®IC

FREZIZBNT, ZLOBEHRERFA T« 7THIALFH K
U, 1V Z =2y MIHZDEFELELEELTWSED
EioTWA, BfE, ThhoHIZENTsEEZoNS
VFAar5F oY ORORWIELHREE R->TED,
ICN (Information Centric Network) [1] DWF5EAE A IZAT
HLBNTWD. ZOHTH NDN iZFxd % DEIfThbi
TWBHDD—DOTH 5.

UL, NDN Tif, BEEZR-7ZHEHIZISZ2X vy
VaDERIREIZLY, 2y VT DRHMEEZET X
HEEIDBHEBENEEINT WS, TDEH, ATV
OHAIZBWT, TOEEMOERNPKERREL - T
W5, ZIZT, AT MANET (2 NDN % %% U /- Bl
(MANET-NDN) FiZBWT, %Y T =T DA ="~V
RAEBIMXETICHERI VT Y ORMZITS 72012, &
J = ROAD — e BASEIICHFEAL a > T Y O
HEITOPEERBET L HIZ, AMTHRET 2 THE
BAT DI LIZKDMEEERE Ta NS XIZH LTS5
GO EMEEIC D2 IRMERIRTE 2 Z & %, FIHEKY
Salb—varyaHAVWTHS»MIT 5.

2. XRYND—OT—FFI0F%

Fa2WHAFHTS1 2 —2w bTl&, TP (Interenet
Protocol) (2D Z@EN TN 5. IP i TCP (Trans-
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mission Control Protocol) % L4z &3 % TCP/IP €7 )V
DA vE—Fy MEIIHEZIND. IPIE, T—XEX[E
THRIZE —NICEY LB TH5NAEZIP 7 FUVATHEED
J—REWHIL, 5EDIP 7 FLVAZMHERT 5L T,
J—FHTT—2%2%(579 5.

IIZT, BEOEENI 71 v I ThHIWGEOLE
X7 7 ZAIZEWTIX host-to-host B TH B IP £ &,
information-to-user #1"C¢d% % CDN (Content Delivery Net-
work) [2] % P2P (Peer to Peer) [3] DAMRSIT DL,

CODN TlEK1D &S IZAY VIV =" sarsy
Y DERE A U EBY — A BEE AL, 2a-FiEEhs
WEAVT VY DEIFEITD Z LT, EF—N"ADT Ik
AEDWT B, =T R 12O R AL VHITERD TP 7
R L A%# Y4 T% DNS (Domain Name System) 77V
YREEYR PP ORI L > TavF U Y OFRERE
BEFTICaryF UV EISTES, CDN2EATLZ &
T, web ZI THRSAROREI VWAV T YR TO— RN
YREMALa Y7 oY REEZZENPDET A MIFEE
TE5.
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P2P 3%y b =2 IZEkiEhza v a—RE+LH1E
hkeiE & UCHNEDNY, BiecHEEEFET s 2y MU —
IT7—=FT7F ¥ Thd (X2). PP ITEICHi KLY —
NIZEREITS 74TV b - =NEREERY, Th
TNDWRN T T4 T > b &Y — N5 O&%E % EHEHE S
2, R TITNERBERTHD L VWA D, P2P T
ZOREE E, =TI REBET S0, AR
MR KIZZZ > TERTIHRAAND T 72 AERIFIHEL DS
. P2P OFARNZIE, Skype[d] 7 ED IP BiEN H 5.
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2 PP IA4T7 Vb - —nNAERK

LAL, TIN5 A—NbA - 2y b7 —2ThHHaY
T UV —NOMIGFAT B2, IHIZBMTE T
T4y ZIZHIG LR O Y T U YELRICIE T — & T
TF ¥ LRV TOMRRBBETH 5.

ZFIT, T—FF7F v LNV TIOHEEMBRT S 7=
DIZ ICN O EBfTON TV 5.

RZFfM72 ICN & LT NDNJ[5], NetInf, PURSUIT[6] 7
EDFHADRH Y, ZOHTEH NDN IZEAIZHENTHON
TWAH5DD—2TH5b. NDN IZavF U VERE{TS
Interest /X7 w h& a2V F U VilKEZ1TD Data N7 v b
kb avsFruYERETS. 22T, Data/S7w b
REEHZ @B L) — RizayFryoiltsdyyvia
FTHZLT, RNV T UYEEEAREE LTWA.

3. MANET-NDN ICH T 5
t¥al 71 HEE

NDN T, BEDOHEIHBEHIZL BT VY DARIER
BHABEEING 72D, HWBEOMBIZIZI YT VY OREEK
DR BETH S, TCP/IP TIERKE ETHEELSD
aVTFUYDOWREE ST, BEE{ERAWZBEIZL -
TR %EHRT 5.

GEAL A RDOREN & U T b5 2050 @ s 5
HA 7] DB BH, NDN IZBWTHES 2 W54, 1—
PFRIELIZAVT Y EB/BEIENAEELEN, avFoY
OBERHZREBA L/ — NTlkary sy YidisfkanT
B, Fiffk) —REarsryeFy vy alTHESH
TETHATERY. TDRD, BEbicksarysry
BRI OR W Y T U Yk %2 HiNE 3% NDN 12742
U,
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3.1 HEFB\IETO NDN
SCHk [8] WS KT B AFREE RO NDN Tl, WBH I35
B3y N7 = OIMIFAET 72032 T 2V EROILEK
BEDOMHIZIE, R/ — NeBERIT 2Ty IL—RITE
WCarysFryYOREIEEZHERT S (K3). 207D, A
MBI TTIE, Ty Yl—XPATIRAERNREL 2D
MR R S L 72 5.
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3.1.1 HEIFEBETONDNOEx1) T 8RE
BRERE T NDN T, il & S I2RKiHzaE Ty
VN—=RTHERIVT VY OMEETD LR LS Z2eM
EHEMRTE SH, MANET FCIRERIE WS E X I2HD
Wz HlENIR#EETH 5. 2k MANET FClE/ — RiZ
Bk % IR G T ALE Uk % R =YY — NIV Fhy 7
BEZEITDS 720, 4 D XD IZWER T4 BRIGATIZED
ZENHETHBE-DTHSD.
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4 SERE T D&k

R IGFTICIE O RS L, o B STE Iy
TUVERELAGZENARETH D, ARRETO L S
B—DBrc B 2R TIEERE R I 2\ 2o, R
BOME O RN REL 5.

ZIZT, MAEZERONT ) v vy L HEEL TEMET S
&, DA =N~V RPELB. 72, ThEbEEWV
LT ORE /) — ROALMGEE21T S &, WEEkEROEEME
DOMENREL B, DR, ¥ a7« WEFEIIRGE
F =N~y RRDLL, FEEEOEVRIENPER T NE AN
ETh5D. BHRE TR, BEREFANICWNEM —Fo
WBEOEZNEETH S, AR FCliddhikoz v —
REIL—XEDEEE2 R ETEZTLI LIFTER .
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R R I B U 2 DAEMIC L - T, AREREE X
DHRERDOR VKN EATE 2L H 5.

4. REFE

ARG X Tk, MANET B8 FiZ NDN 2@ H U 72
MANET-NDN 2 8F 23V F v VIERKEIZN L TH
TRMETERZIRET S, 72, BETFHEEZRELEZY
a2 — R LM Z1T5 2 & T, KRFEEOFIE
ERTLEHIZ, REFEOBEEHS T S.

BEFHEIL, NDN 24 —ANUAIZE>THFEDIP & v
FY =2 BIZERTZBRET DI VT VY ERIL IR
Ui & L fen a5 v Y RGEEFEZIRE T 5. #7
FFHEE,

1) IedRGEE
2)  IPE(F %G L 7 MGEE
3) BRIz X BN L
4)  WREEEIE D HI
ERLAGAA T BEDTNZRMEEIC K 0, A=~y REH]
B9 5.

4.1 HERIREE

REFETIE, &/ — 2FEE/ — & BRESHNIH
LAY T Y OEIESEERIET 5. BMAEIE T — Y5
{3 U 7= Interest {Z X5 3 % Data 2HEXE S N7ZBRIZ1T 5.
Data 2ZFL7-2— P 5 DX 512, HEDEXHFH
WIZGFHET S/ —RFTHO, »D, Data Z HFIZEEL -
MGEERSR ) — NS OEE ) — NICHGEE 2 ERT 5. Wil
MAEDFERIZ L 5T, Data 2%ZEFEL -2 —YixFarsv
VEMBTENEDPERET L.

-

-

>
LTS
check request g<

user check request

5 IHhRHRGELE

MEEEREZELZ/—FiX, B Fvyvy>adsa
VIFVYORIIKEER R BT UV L READF Y Y
Y aPNFEET BHEIREF R 2T 5.

ZIZTCARBR IV T VYV ETORMEIC & - Till- 7255 R
DFHAETLARMEICERETIHENHD. DD, BE
FHETIFERD /7 — Nz U CRKREGAT I RRGEE & MR iE 3
5Z2T, REIVTUVATIZL B -GS RO
HEREETE 3.
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¥z, HEOF vy Y aDHIIREERIVF Y & FH

ATV EERFELTWRWESR, HiiczoE:2K
PR EEELE ) — RARET S,

4.2 TP BIEAMA LRI
JAB — N el CEBET HMEEIEA —N—~y FD
HijgZ WL 9 50%, BERZZIF/Z/—RZFryah
FHELZWBEEXZOFETEIRIETER V. T,
TAAMREED T E 72D o T2 B IIREBHMGEEFEN B E L 10 5.
2T, BEFHETITAL ) — FAOGFABGEERERIZ,
MEERIREE WO BRI 2 Z TIN5 &, IP@EFxEMAELTY
ONA X QEBRETHRIITS. M6IXIP Z2HWTY
oA R - ) — REIZEF S E W22 F 2 7 ol sk
R UMEERML 2T oM 2 RLT V5.
EE
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(o]
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-
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6 1P HREE

IP WRAEC IR o 7 MRS % 18 5 ATREMEAYE N &0 5
RSB BN, 7 — K& 7T ung LD > THE
IZHET B ISR 3.

4.3 {EZHREE

CSMA/CA /R %FIH U7 fEflfE T, Ba»%5uEkT
BLTHNT Y b 2REZTES., IREMHALT, BT
ECRREHEDPEETABEDRNI YT VY 2 EZ LB
WHHBDXF vy v Y aNOI VT VY 2 BGEET 5.

J — RIZBE ST\ Data 2 55% U 7-BRICHEE %2
BIthT 5. 22T, BEFRIIEZLZIVF VY LAL
DAVFUIYNEHEDF v vy afIZFEETEAIC, %
NoERKTS., Z0OLE, WHEOARIZERNEINIE,
FrvvarWETS. FryvarETAHEEE, 2
OIREFETIFRIEICAWEZ 22003y F UV ICRER D
VTFUYDNEENDE LW HIFHETE LD, EELMBR
BRAVT VY PETIIHETERWZDTH 5.

4.4 MRALDERE

SOk [8) THRA ST WA &SI, xv b7 —2 LT
EINBIZTARTOAVT VYRGS 5 Z L I3IEETH
5. TDD, KIXHPRRLTHEURE R TH->TH
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MBEDRWREEZ IS T Z 2234 — N~y REIRIZ AR R
Th5.

ZD-OREFIETI, IPBEZHVABGEZ L > T%
ETHDEMWMRTE XYYy 2l T2 NTB, ) —
FIFERLAZa VTV EZE LR, MT0k5i1277
TINL> TWAEMAEDERKEITS. ZHickbd, Frv
vahsBondarF YDA —N—~y NEKIEIZH]
BT B ENHRETH S,

.. -

X X

check request - - - _ _ "7 7 check request
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7 MEEDENE

4.5 HEERH

Bex BEEIZ & D OV F VY DERERNT 52 TH%2 2
NETERELCTEED, AV F U YDBEREPREFIZE > T
MATERBAETS, BRIV T VY RT3 REBE %
FRHT U B0 U Tl ) 2R Al % 47 40 72 1 U AR AR 72
FREHIZIEE S 7\,

ZDd, TOTAXATRSETRELAZFIHIZELS
B2 RMGERERE S 2, B — FE2FliT 59 A b
EHWERREOFUEZTS. &/ —Rixzhtn, U
J—FRDIFMEFL ) — RN TELZa T UV EKR
FEU7ZBEOMGEAR — R R T 5 ) A N R ERT 5. &
J — RIEFMEE 21T 5 720N ) A b DMEEAR—BR % HHd
5. ZIZTHMREER—BERDVEH I B Z B 256,
D —=REEERIAVT VY ERAIELRE R/ —NTH
LI nG, TO®%, TORER ) —FP5ZELE
AVFUVIRET S EEEIZ, TO/ —RAPHSD FIB
IZERINTWABEAIIFIB #4845, EEFHETHY
EAR—HE DG) FATORNIZE > TR 5.

. Pfalse
D) = 1
(Z) Pt'r’ue + Pfalse +C ( )

i1/ —FDIDTHD. £72, Piye FIMEEDFEREL
Way sy Wi L7z Data DETH D, Prase IEAHE
mavs vy eI L7z Data DETH 5. AT, B
AVFUVHORFEI VT Y DEGEIT TR, 2y b
7 — 7 EIH O REE DI RFE T ORAMRAT & Ik & 37 7=
DIZER C R EHTEMNT 5.

72U, FirllBELHESI NIz /) — KA FIB (For-
warding Information Base) IZE#INTW/ZHATSH,
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ZDID UHND /) — RAFIB OEREZEETERWIEEIZ

BREEHEZTLR. ZWEFIBIZEHRINATWS ) — R

EMBOHEBIZEL>TEFD /) — RUAMND ) — RDBERK LU -

BT UV EEXRLEETTHETRELHZ L,

D) — REBELICHETS2TV MY RHIRLTLES

&, Ay NI —=TWNTISI N FET A ATREED D B 720D T

H5.

72, VA MOHEFIIMGFIEREZEZL & TRSL,

BEZIZEEF vy Y aFEAI YT YOG EITo 2D
HHZTS I TRPAOKEEMRAZIHS .

4.6 tE®FE

REFEPA =AY REENZITHIRTETWS 2%
M2 72 DIV B LRI DWW TR 5. HERTFIE
TIE, IV F Y EUSEIZ IP 85 %2 W REFD A %217
5. HFETHREBERMOEGIMEZ RS 72D, WL
FERERMAHLUZKEERAESTDR.

WIS FIEDF AUIHER MG R 2B O ND M TH B0,
MEFDRIZAFRIVF oY THBIEMHBALTH, &
BEFETHOIRN DB EBEEDFEREIED L ETEL WD
VTFVUVEERBLZEPHKLRVENRETHS.

4.7 WEHE

R XHPEET ZEEE T TOI Y F U Y HERKEICD
WTiER S, WEHE DO/ —FhIZEET 2L LD
12, BEZRHA L TEEXEI NS Data 275445 5. £z,
WERHEE MO/ —RERRIZaYy Ty Y E2RET 5720
Interest % %53 5.

4.8 ERRIRIE
RETFHEOMERETMHIC WY I ab—va vigne R
1IZRT. RFHliCIXIRRFE L EEFIED 2 DD R X —
VOT—RZEHAETTS . TR TG MG R &
U =B E R T b, WRHE IS Z/REL T
Lk XN 5 Data 27543 5. SEIZEREORE ) — R
ZEPINCEE LIRS 2 ERR e, SEEE L THET
LNMEEEZ S,

®1 ¥YIal—va Vi

et fil
vIalb—Ya VK | 1000~5000 (sec)
J— R 16~64 (&)
WHEH 0~2 (&)
BifE S 0.3~0.7
avFUvE 100 (&)
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5. FLMiER

5.1 NEED Interest S

8IE¥ I a b —¥ a VAR & BUEH O Interest 3%
FROBFRERT. AR»SHHM12 X1, REFIETIE,
—ERFEP RIS 5 & ZNDARIIHEE I Interest & ZA5
U725, Zhid, REFIEOBERE KA & @Y 25%
BEIZED, —f&/ — NiX Interest & Z2 7% ClE% T
L&Y, BEeiavT UV EBBILNTELEZD
Thb.

5.2 HREEEE
IP 2 HWEREETE SN -a YTy Y EFyyiaky
MRFIZAM S — RIZHRE U 72 BROMRGE A IS RN 3R 2 3l 3 5.

Proposed (solo attacker) Comparative (solo attacker)
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X 9 OFERD S FRETIEOMGEE BT LT 1RO 55%
IZETLTWBZ bbb, N, BEFEOLWGE
B 0% I HFAMEF CEIES N2 iz kB,

5.3 RELCE LRy T8

IP 2 W RREEIZMSEIZa VT VY OEEE2 AT
EDRZEDNKRERIETHEH, TunNsXxe /) — KD
BEEED N 213, MEFIZET 28y THEIFEML A — N
~y NFms 2. UL, REFEOEHGHAMGETIX, 2
VTFVUVER ) - RDOREN ) —RDOFry v akHHEATS
e TCHRERBTHS 25y TORIEEB IS . A
TlE, BEFHEITZ ) — FERERA BT bRE U
BV, B2 D70k y 7B TERMTE 25 % 30
T5.

F2IRT &L DT, BEFIEOMRIFD Ry 7HIL 2.7~
28 THD, IFIEIZ38~4Fy T THEZ BN ENT
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NHns.
£ 2 THEBOMIFRFD &y T8
J—=REH | BEFE (hop) | HEKFE (hop)

16 2.78 3.40
25 2.76 3.98
36 2.72 3.89
49 2.73 3.88
564 2.71 3.82

WEFIETIE, /= NROEMZ22b ST, 1F2AY
DORFEHLE 10 DRBEDOD & 512 2 Ky 7 TORFMGEE
roTiIrbhTwazdbhwky THe s, ZIZT,
FEEDORY TEP 2Ry 7LD REL o720, Diw
[\ 23S TP 2 & B HGEARAE URIEQ D & 5 kg T
Wit fThhlz7-HTh 5.

@ ®
@ ®

B 10 FHEIZLDEY T

XC, HIRFHEIZBWTZ YT 2y TLAERIZELE
THTONA R DABRAEB IS8, J — NEHH
A1256, MEFIEIDKEIZRY TBITRELS LS. U
ML, WIRFETIE — FEPEML 256 TH, ML
BUhy TRITE b LARNWZ EH bbb,

BN RMEIC L > TR — Roa vy s vy El
BRENPFELUETL, KIZBWTHRIFEEIIEE A E R
ELBRWEDTHS.

" E’roppseq . " Cgmpgratiye
| # of received contents—> | # of receivied content =5

g7 Lo {ogep b T —
g 60 3hop i 4hop | Shop | g 60| 2hop; 3hop f dhop | Shop
850 ; : Qsol : :
E 40 §40 L
g3 SR
@20 S0l !

0 o 2353035

7 25
# of node ID # of node ID
11 /= Rjlay s Y B

5 10 30 35

1126, BEFERLIEFRIT L DI, Ta1 X
SHENTZGIAEST D) — ROV T VY HURSERNE L
SIERLTWB ZEdbh 5. £o>TMANET-NDN T
i, BARMEIZ L2 3T Y RGN Ty b DO
& o TR/ — FADEGENENE L KRNI 5720,
BEnii R 2 R d 5 flE F RO EEL BETH D &
Nhirs.
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54 BEIAVFVYHEFVYYIIEY MR
12 iZZEaryToYBE, ZD5bF vy ah
SEEI N ERT.

Proposed (solo attacker) Comparative (solo attacker)
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FBNTRTFER LD, BEFHEEIRETFTTH-oTHF v v
vaby bRIIW 1% 2B, aVFUY ORISR
HRFHEO2ED 180 2V F Ve e hbhrb. L
U, FRIZRT LS ICHEFETIEa YT Y OlgE
BRI VT UVIFEIZRD, Fyrviabky MIE
ERELRWI EDbN 5.

X9, 1226, BEFHRIIDROKEERHETI VTV
MEHRE XYy YafHRRZ A EIEEZ L0005,

RETFETIE, AV F U YIERICEL — Rz v &
MZMGEFEREZ B 205, LaL, HEX D& FHRICAE
T35/ =Nz UTHGERKIE L 72356, Fvyviahhk
W DIZMEE T E R WATREME A B V. 207728, HE?KR
AERETZ2IVTFUYDF Yy Y a B LTV AR
DEVHE XD EHRO ) — RIZk U THREE 2 KRIET 2 7 )L
TV ALDFEENBIELILD.

5.5 ZEAVFVIYDARENH

ZZET, BEFEIIEBW MG L HEOBRANC &
D, WEETIZBEWTH VT Y ORIRKALEGEDAEET
HBZLERLUZ. LU, REFEICIIHEHREZ 21T
72/ —FDXFvyyradEgbarvsrrYoafick-Ta
VTV OBEMRNPERTEEEZ SND.

no attackers
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AVFVYDANLRERTHS. Eb o b Zipf ALIZHI -
VT UYRNEE IR TWAD, BEFEO/ADIES D
X3, AZEOEWI YT VY OEEEIMEWIERIZ

o7z,
6. BBHYIC

ARTl¥, MANET B25%iZ NDN %M U7z MANET-
NDN iZEWT, 3V T VY EREICN UHi7z e/ Rk
BIREUL., BEFERL /) — RDED E AED B
FALavT Y OEIEMHRZITD 2 & TRIEA — A~y
REHIRL, 3V T vV ERKE T TELRERBENTE
5 mmUT.
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