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Abstract Information-centric networking (ICN) has been widely studied as a new network architecture for efficient
content delivery. However, the problem of content poisoning attack (CPA), in which a malicious user inserts a large
amount of fake content into the network under a legitimate name, thereby reducing the effectiveness of the cache,
has been pointed out. However, existing studies assume a limited number of CPA schemes, and most of them are
based on small network topologies and attacker locations, and do not consider the number of contaminated contents,
contaminated nodes, and attacker locations. The impact of the number of contaminated contents, contaminated
nodes, and attacker locations on the CPA threat has not been clarified. In this paper, we assume a original fake
type CPA and analyze the impact of various factors on the effectiveness of CPAs and clarify the threat of CPAs by
conducting multifaceted evaluations in a large network topology and at various attacker locations.

Key words ICN, content availability, original distance

Networking (NDN) [15] 72 E2MER & TW 3 [14]. ICN 2 H

1. BL®Ic WD TR D T — 5~y FEEREL, eI

YouTube Z ¥ Da—HApa >y 7oy, MEP RSy
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DIRIRT 24—~y RREET S, 22 TaryryyEry
FY—2 (NW) ADL—RTHFrv>al, aryyyyoah
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TUVERBELTVWRL—Zbay T Y REET 21EHRE
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BPREINS., T TEELIZA4DODF CPA X4 7%,
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LEFELR([2. . CPA T B MLERTELT 5121%, CPA
WAy 87— OWREIC G X BB RO PICT 2HEND B
2, BIEWIIRIERRE S 7z CPA ARZEELTBY, 20%L
PNEBE R Ry P T — 2 FRn YRREE DAE T ZTT -
TEBY, HRaAVTUVERER —F, WREDOMER EH
CPA DBBICE X 2 BN PITEINTVRWV]L]. 22T
ARG TIIME fake D CPA 2HEL, KR Ay b7 —2

bR B DT A R IREE DM E TRHiZ ZmICiTS 2 & T,
Bk & R EEH CPA DRRICE X 2% 5 L, CPA DBR
PHLPITT 3.

LUT 2 #iTld CPA Ot lic oW TR, 3 HiTI3H A fake
BNZBIT 5 fake 3V T Y KUKy b (Bot) DELET VIV
AL ONWTIHBRE. Z LT 4HTIE, HE fake BI2BIT 3
HEOHHRICOWTAN, RFIC5HTERkLELD .

2. AVFTFIUYRARXZVITHE

ICN TlZary 7Y oIlEEEE, 7y hOAy RIIfT5X
NN S EH W27 4 PRV BHICEIDHMTE S, L
PUREEDOL—ZTEIREDAAT vy FDFRIET 2720, M
BRPKREL, T4 VXNBRIZIIMREINETHS. 20
72 CPA OBHIEY LT, 2> 7 ¥ Y OERE (Subscriber)
PEEaAVTUVVOELEEREL, TYarv 7Y VEIL—X&
T 2 AR IREINTVS 5. CPAW, avyF ¥yl
MOV RNFE» SERINTT 4 P ENVELE —HT 5BD
avFrYEFx vy a (CS: content store) IZIFE AT % Fake
By Fu4IXNVBHR —BLRWEERKLZaY T Y% CS
WZHEAT 3 Corrupted MO =D KA E N B0 [2), T4 I &K
VBT K D AIRTREZ. CPA 1 Corrupted ZHICBRE XN 5.
THRZEFNZFRICBVT, HEZFLHEL 2 —F O EHIC
X 5T CPA OBEFERFNEOD XA TRET BB TE
3. DTTIRERZEFNIZOWVWTRT.

WE foke BY: WEEWPHEIIERL /- fake V7 ¥ Y B IRE
FHODHRIZHES T Bot 225ER T3 Z 2T CSIKHEA

SRR fake BY: EET a7V D fake a VT VYV BIEH A
Client 7> 5 DERFHCHME ST 5 Z & T CS IZHEA

55T corrupted BY: FEAET 20 7oV BT 4 P RLE
S —F U fake 2 V7 Y R INEEDISTRIZHE - T Bot
POERT BT CSITHEA

B2 corrupted BY: EET 20 7YV R o774 Y RILVE
[ —H LW fake 2V T Y BIEHE I —Y 5O Interest
FIEBERICEEST 2 22T CSITHEA

FEFF fake BITIX, WEBED 2> 7 V12 Client 725 D In-
terest MEEE XN 2 KD FIB BREINS. EETIEAR
arFrYDfake AV T UV THBEDT 7 ABHIEEIC
2L, WBOEENEHEITKRENI LA TFRINS., EYk
Publisher D/ABSEZEF L T35 CA DB L LT 272 Y,
INBRHE R REE DNBIRICE SR 2 2 Y TRE A TORED
AMRETH 5 [2]. IE%47 Publisher D\BASE % - BL»> TE X
ZBFER, WBHEDOaY T Y DOHPESRLEINS

Corrupted BUZBWTIX, fake 2> 7> Viday 7oV Iicht
DW= RNBHBEDP SER I NI T 4 D ZNVBZHE —H LW,
ay T U VERENBAMFEEIT S 2 & TEBITHRHAITEET H
5. ZIZTARTE, ERENIES THLOMIBREEZME fake
AWCEAL, ICNOF v v 2 FRAR NW FRuy, REH
DHIED CPA DRIRIZE 2 25812V THHT L, CPA 0%
BEPSMIZT 3.

3. BE7I/ILIdUIL
HE fake B CPA IZBW T, fake 2> 7 >V &I Bot O
Bl 21T BEND 5. ME fake BIZBWTIZ, BEREIIRE
WCHERL U 7= fake 22 > 7 > 21T Interest B 5k 3 DIIREH
LiGst L7z —9 (Bot) DATH D, Interest DILXER S A
V. ZD7=HE fake B CPA I2BWTIE, fake 2> 7>
KU Bot OALED CPA DRI KESEETS. LirLIh
FTIZ, fake 2 ¥ 7 Y K Bot DALEIEICE L %IE R S
NN, FITHREITIE, fake 27 VY B LU Bot DEEE
REMRFTT 2. fake a2 TV Bot D55, FIHIHBTS

b DEEATRE, KITHID Y T2 D2 RiGLE & A

3.1 &FEEAN

NWIZBWTEER / — FOD CS T fake 2 ¥ 7 VY HEA
N3 T, CPADRRNPKELRZ ZeEESHDS. £
ZTNWHNOEELR - Foe LTHhLblEr&EZ 5. A
NI, EED /) — FR7 ORI S 2 DRHBICOWTD
iR RS FULME (BC: Betweenness Centrality) & U4
7 — RHEOU V7 DRI OV T DIEEE £ 3 XL (DC:
Degree Centrality) ICEH L, AFTIX fake 2> 7 Y KU
Bot Z5EICALE S SACESRE LT, UTO=2%2EZ 5.
BC: BC »A®D / — FICALE
DC: DC P& ARD/ — FICALE

D%, BB TN % W T fake content ZALE § 3 5HE121E
BCfBXU DCf 2 Ril L, Bot ZELE T 2H5E121E BCh B &
U'DCb &KL T 5.

3.2 #EEBEAN

CPA OWIRZ LD KERDBDE T BT, FITEYTH
J—EH»5 X DEW — FIZ fake 2 > 7~V £7213 Bot %
BT2ZLT, khZELD/ =K% fake AV T VY DREHT
BZEDARETH B, £ ZTARKTIE, UTORE7 L2V X
LERET S (3[4, C REEHEL, N2&/ —FEE, U
ZHCE  — NES, z() 2V 7 1 Z#EHT % fake content /<
AR ERTS. f() 2V EAL L, PC (path count) %
EZ, f(1)=1/z() CHFHETS. ZLTz(n) % f() DAL
L, z(n) BBKD /7 — K» b ERICEET 5. L%, PC 2H
W fake content ZELE 3T 2 5E121% PCE, Bot ZALE S 555
AICIE PCb ¥ Rl T 5.

4. % ge &¥ M@

4.1 FM@EFEH

4.1.1 v Y—=2bKurY

CAIDA @ Web R—=ITREAZNTW S KEDREH ISP @
55, At Home Network, Allegiance Telecom @ 2 DD N v
ZHR—=Fy bU =27 bARu PR vz [10]. K1, 2
2, ThH 220 NW D FRaYERT. 2y hY—2H0D
N{HFTARTD PoP / — FIZICN L —XDBHREINTWE LT
5. /J—=FnoANOk, $bE/ —FndOAO%Z2 N HO
J—FOANODRMTRLEZDDE r, 35, NOLTEA
D7/ — NEIOFEE Ry THE#E D v 5 5.

200 NWIXKEZFEET 525, 2D b RuIBRICX - T,
INB%k 200X 4 FWHET 5. £7F Allegiance Telecom
%, ZRD /- FREGLIEDBONT ) — FBEES % hub
and spoke (H&S) Bz 3 5. H&S BB WTIE, ~T ) —
FERHT 2 2 TOHRDER Yy TRTHOERN . — Ricotry
MIFREST AR TE S0 DIX/NXW. LT At Home
Network %, N7/ — RBFELRWI X BT 5. 7
=Bz BWTIE, 7 v MIEWN — FIERET 201228
DOFE, — FERBEST20ENRH D, D IKEL.

4.1.2 aryFrUER

avF Y M % 10,000 IZF&ET . Web R—I 1 —
FERE T AR EORA BREHOTFTY 2 vay 7y gk
oAk Zipf 2AICHED 2 2 WE I LTV [11][12]. fi
ZAE Web R—Y QBRI HIE T X R 0 7 0.64~0.83 D,
YouTube BJHEIIHY 0.8 @ Zipf 7TRICHED [12]. £ ZTav s
Y m DERIEE Q,, BT XX 0D Zipf 7 TE X, T
IR L72WER D 0 = 0.8 ITRET 5 [13]. %7z, fake IV T ¥
VEBF1X32 % LI 1024 ICEEL, Bot OEKEEE p 134
FOREFRISH LT 0.1%2 5 10%2ET 5. LI, FRcHR
L7ZWEED Bot OEREE p 13 0.1 ITRET 5.

4.1.3 FyrvrahKX

BEHL—ZTOary7ryDxy vy 2 HBiziT>F v v
P aFRBEL, UTo 320X E-ET 5.

AC (AllCache): HNL—X s PHHMNLV—X uwiZEZa Y
7V EERK (default path) FOFTXRTDOIL—XTHF v v
> a (7]
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EC (edge cache):
HFr v a9
LCD (leave copy down): 2> 7 ¥ VEUE/ — F» 5 de-
fault path LOXRK» 7ONL—XTDAHF ¥ v > 2 [§]

4.2 BEERER

fake 3> 7YV ¥ Bot DM % 7 ¥ X LICEEL BHE
(Random) &, NW Dk vy FTRBEKE 725 /7 — FHICH#H
& LBLE L% E (Hop) %2, 3. BioE#E FRIEM U T
flis 3. 7277 L&EAROMEEE, STEE, HHEEBOIHICR
FL3 5. Bl ZIXLATECE N fake 2 > 7 > Y % BC ZHWTAT
WV, REHELE L Bot ZMRICT o 7285A1E, BCf - PCb & Kid
35, ¥/, fake 2> 7 Y R Bot OELERIZA 4, 17
2 ¥ 3 %. Random MU Hop {ZDWT, ZHZH 10 HHOBE
NRE— 2 OFli T — 2 DFEE R LTHWS. K1, 2
12, DCf- PCb, DCb - PCf, BCf+-PCb, BCb+PCfdD 4D
DEBEEHRCBVT, NW bRrI T2, fake ¥ T2V
(Bth) & Bot(#ith) OELE/ — Nk, fake AV T VY DBRDE
CEAEN —F (BE) 2R3, kXL fake a2 7YV O
RREA/ =R, FrvyahlPlake a7 YR F I
Ko THEIZ 572720, T¥v vy alit@E (F)) 2\WSHTERL
LTW3. fake 3 ¥ 7 ¥V EHBDRWEEIE Bot (FiD /7 —
K, fake a¥ 7Y VBDBEZL kB0 fake I Y T VYDA
VIOFADPEFET S/ — I, EhZLD fake 2V TV
YREASINBEAL D Z. ZHUE F P RVWIEEIE Bot 20
B5DZRDERNDED fake 2> T UV IEFT 2725, Bot
LD/ —FTHxyvraby bTAA[REMEDE L, fake 2
7 > ORMAIE £ T Interest DEFE LW DTH S.

@ : fake content @ : Bot
@ : No.1 router for fake content injection

A LC7(32) v acpaf LC?BZ)

default path LOFMK Ky 7/ — FTD

y

AC[1024),LCD{1024)
(a) DCF - PCb

LCDl(1024)

AC(1024),LCD(102)
(b) DCb - PCF

ARY) ECLORY)
/ \

AC(32), EC,
LCD(32)

AC[1024) LCD(1024)

A\
AC(1024)

(c) BCF - PCb (d) BCb - PCf
1 Placement results in At Home Network
4.3 fake A>T VViIEAHK
X 3, 412 fake 2> 7 >V 32, 1024 f@icBIF % fake a2 >
T Y EABDIFEE (ANFC: average number of fake con-
tents) Z/R3. EC (edge cache) Z W75, fake 23> 7 ¥
Y DOEAE Bot B/ — FICRE XN 5728 CPA ORIEIZ/N
EW. —7, AC (AllCache) Z W358, E Lo KO
N—RIZAVTIIRFryTad8Nbiz, CPA DFEH
KZE\W. Ladder B NW Ti&, FAKEL, ZHD fake 2V 7
UV ESHMUTERLEAD, EhELD/ — FTEHD fake
ayT Y DOEADAEEE 250, H&S B NW T D
T — FEREIRET %L, NI/ —FTlEFr v
SAaDANEZINELL, fake AV T UV EF v v T 2 IIRT

72D PED fake T > T VI o TEBOER % H 5%
BENHDH. 2D FHINIWED, LDZBHD /) —RiE
{ D fake AV TV EFEARGETHS. £/ DCb - PCf R
BCb - PCf IZfiE-> T, 5EIC Bot %, ftWT fake av 7>V %
BLiE S % Z & T CPA DXIRIIKELRSE. ZDXS5IZBot D
BEARDIDEETHS. £/-Bot 2FEER/ — FICEET
5Z22T, ¥y v aDANEOLOIMELLIERIE. 20729
Interest 234 V) P F L FTHIESIN DRI X, NW 2RI
fake A>T YV RINT S Z e BAEETH B. —F, fake IV T
UV RFICHE LI5S, Bot 3EETIIRW . — FICHE X
N2720, FyvPaDANELYPRDEEZTS, Bot DFE
T3 —FMETLD, fake 2 Y7 UV Z2FEATER.

@® : fake content @ : Bot
@ : No.1 router for fake content injection

LD(1024) x‘{/

(a) DCF - PCb

LCD(32)

L
LCD(32) LCD(lOZA)XJ

(c) BCF - PCb

(d) BCb - PCf
2 Placement results in Allegiance Telecom

7, M5, 61 fake I T VBITHT 3, FIEA fake
Ay 7T VM 1AL (rank 1) & 3 fif (rank 3) D&/ — FTOD
ANFC %73, 727 L ECIZBW Tl rank 3 / — FD ANFC
20 Tholzzd, V7 72EBRLTWS. L DA, fake
ay sy Y F OISV ANFC 3T 225, 28D
fake 2 > 7 >V NI Bot 225 RT3 Z ¥ T, Bot 2
& Interest 75 fake 2> 7 > VB /) — RETHEHEL, 2K
D/ —FiZfake 2> TV ERIEARRER Z L ER E Bbih
%. L2 L LCD ZHWEHED rank 3 / — FD ANFC {3,
F 2R ERMEBT, F OBIMIEN ANFC 28543 %, LCD
1 Publisher / — K 5 EREMNICF v v > 2 i&AS Subscriber
J — RIE2WT WL 728, Subscriber DT @D/ — KT fake
AVTUYBFEASIN, FIhS fake VT UV ERIGT S
YT fake IV F VYD L2 WRIER [E#TZ 2. —5T,
F2RREVWEE fake AV T VY ANOERBDBD T3 Z 2
BEREeEbhs.

X 725K 1012, Bot OFRIEFE pickiL, £ NW +FRu
U, EFrvrafik, FHEHFRCBWT, fake a7V
#32, 1024 £ L7=BED, rankl, 3 / — FIZBIF 3 ANFC %
Y. p OHEINSHEN ANFC 133015 %55, X 7(e) @ BCf -
PCb FRUZHE VT, ANFC 23R, EMT 2HEHNA SN
3. ZHuZ rankl / — ¥ fake a > 7 WV ERERD/HNZ W
BAREREWGELT, B27-HTHs. K11 DL, p
AN WTHIHT rankl #5072/ — K8 &, p BARZFWVWHIKT
rankl £ -7/ —F 33D, ABFC % plZxfL T ry +F
5. 7 —F8Tidp 2 1%f1ED S ANFC OB L TnE, —
77, /— K33 TREEMLTWEZehabars. BCf-PCb
AT fake AV T UV R EE ) — FIZBICEHI D BT TWS T
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®, rank2 IED ) — FTIEHED fake 2> 7 VY PHEAZ random —— DCb-PCf——

NTF, COLSRESHEALNG. —F, K 7(1) IBVTE, hop ~ —— BCf-PCb——
DCf - PCb 208 BCE - PCb ® ANFC %5 p DA 208 DC-PCb —— BCb-PCT
WML TW3. rankl / — FDBFEE ) — P2 oIEFE/ — K 50 50
WEEboTED, HFE/) —FOL®D, fake AV T VYD 40 40
FroPallBORTVWILLERNTHS. £, K8, 100 230 230
s - s = b= =
A5, Bot ORENEECHZ 2 Labh D, Z0OREE 2. Z.0
H&S BUCBWTHEHETH 5. 10 10
random —— DCb-PCf—— o
hop — BCf-PCb—— 1N b10ff k102 10° °1N b10ff k102 10°
. — umber of fake contents umber of fake contents
DC-PCb BCb-PCf (a) At Home Network, AC (b) Allegiance Telecom, AC
50 50
50 50
40 40
o o 40 40
30 30
LEL 20 z 20 Ezeao gso
< —
10 10 <20 - <20
0 0 10 10
2 4 6 8 10 12 14 2 4 6 8 10 12 14 0 = =il 0 =
rank of router rank of router 1 10 102 10 1 10 10* 10
(a) F=32,AC (b) F=1024, AC Number of fake contents Number of fake contents
50 50 (c) At Home Network, EC (d) Allegiance Telecom, EC
40 40 50 50
40 40
EZLJ 30 ,; 30 a0 o
< 20 < 20 < ] £30 -
10 10 <20 <20
0 0 10 g= 10
2 4 6 8 10 12 14 2 4 6 8 10 12 14 = —
rank of router rank of router 01 10 102 103 01 10 102 103
(c) F=32,EC (d) F=1024, EC Number of fake contents Number of fake contents
50 50 (e) At Home Network, LCD (f) Allegiance Telecom, LCD
40 40 5 Average number of fake contents injected at rank 1 router
Q30 Q30
= Z i
<20 < 20| random —— DCb-PCf——
100\ 10 hop —— BCf-PCb——
0 = 0 DCf-PCb —— BCb-PCf—
2 4 6 8 10 12 14 2 4 6 8 10 12 14 50 50
rank of router rank of router
(e) F=32,LCD (f) F=1024, LCD 40
3 Average number of fake contents injected at each node in
descending order in At Home Network 0 30
random —— DCb-PCf——
hop — BCf-PCb—— < 20| /"
DCf-PCb —— BCb-PCf 0 S
: : 4
40 40 006 e e 07 0 i 10
Q 30 Q30! Number of fake contents Number of fake contents
§ 20 <Z( 20 (a) At Home Network, AC (b) Allegiance Telecom, AC
- 50 50
02 4 6 8 10 12 14 02 4 6 8 10 12 14
rank of router rank of router
40 40
(a) F=32,AC (b) F=1024, AC
30 30|
50 50 ; ;
40 40 < 20 <20
Q30 Q30
Z 20 Z 20 10 10
10\ 10 0 0
1 10 102 102 1 10 102 10°
0 2 4 6 8 10 12 14 02 4 6 8 10 12 14 Number of fake contents Number of fake contents
rank of router rank of router (c) At Home Network, LCD (d) Allegiance Telecom, LCD
F=32,EC d) F=1024, EC L.
(<) @ 6 Average number of fake contents injected at rank 3 router
50 50
40 40
© 30 © 30
Z 20 Z 20

0 2 4 6 8 10 12 14 02 4 6 8 10 12 14
rank of router rank of router

(e) F=32,LCD (f) F=1024, LCD
4 Average number of fake contents injected at each node in

descending order in Allegiance Telecom
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random —— DCb-PCf—— random —— DCb-PCf—

hop —— BCf-PCb—— hop —— BCf-PCb——
DCf-PCb —— BCb-PCf— DCf-PCb —— BCb-PCf—
20 50
15 40
O
[&] (@]
10 Z 15 30
< z < < 20
5 10
010~ 1 1000 *10- 1 10(%) %10 1ot 000 107 T ati 100%)
Request ratio of Bot Request ratio of Bot Request ratio of Bot Request ratio of Bot
(a) At Home Network, AC (b) Allegiance Telecom, AC (a) At Home Network, AC (b) Allegiance Telecom, AC
20 20 50
40
30
=
< 20
10
010‘1 1 10(%) 010'1 1 10(%) 010'1 1 10(%) 010‘1 1 10(%)
Request ratio of Bot Request ratio of Bot Request ratio of Bot Request ratio of Bot
(c) At Home Network, EC (d) Allegiance Telecom, AC (c) At Home Network, EC (d) Allegiance Telecom, EC
50
40
230
b4
<20
10
T 10(% T T0(%) 0= 0= .
Request ratio of Bot Request ratio of Bot 107 Request1ratio of Bot1 0% 0™ Request1ratio of Bot1 0e%)
(e) At Home Network, LCD (f) /ft lj|ome Network, AC (e) At Home Network, LCD (f) Allegiance Telecom, LCD
7 Average number of fake contents injected at rank 1 routers 9 Average number of fake contents injected at rank 1 routers
against request ratio with 32 fake contents against request ratio with 1024 fake contents
random —— DCb-PCf—— random —— DCb-PCf——
hop —— BCf-PCb—— hop —— BCf-PCb——
DCf-PCb —— BCb-PCf— DCf-PCb —— BCb-PCf—
20
2 50 50
15 15) 40 40

30 /

o o 230 Q
O 10 O gl 2 z /
z Z 20 20
5 5
1 0 ......... 1 0
‘ /"\
0 0 0 0
1071 1 . 10(%) 107" 1 10(%) 1071 1 10(%) 1077 1 10(%)
Request ratio of Bot Request ratio of Bot Request ratio of Bot Request ratio of Bot
(a) At Home Network, AC (b) Allegiance Telecom, AC (a) At Home Network, AC (b) Allegiance Telecom, AC
20 20 50 50
15 15 40 40
8 30} 8 30
z VIE:
20 20
/ 10} . 10
; OagziééEEE:' Ob—s 0t
107 1 10(%) 107 1 10(%) 0 1 10(%) 107" 1 10(%)
Request ratio of Bot Request ratio of Bot Request ratio of Bot Request ratio of Bot
(c) At Home Network, LCD (d) Allegiance Telecom, LCD (c) At Home Network, LCD (d) Allegiance Telecom, LCD
8 Average number of fake contents injected at rank 3 routers 10 Average number of fake contents injected at rank 3 routers
against request ratio with 32 fake contents against request ratio with 1024 fake contents

4.4 Fyvakbwhx

FL126FK4HENW MROY, EEEAR, EFrvda
HRIZBWT, ANFCH 1005 30D/ — RigBiI3a—%
ANFEyyTaby PROZBCERERT. LR —H1F vy
Paby bRE, WRKZL/—RNZEFLEEFayT Y
W23 % Interest DS B, D/ —RIERay 7T IHR
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FrovadNT0WhEELEHRETS. K1, 3&D, Bot &
DC %7213 BC AR THRICEIY T, fake 327V % PCHR
THET A Z T fake 2 V7 VYDV VIEES TS rankl 72
FTIER <, rank2, rank3 / — FIZBIF e - rF¥Fr v a
by FREPREERXBZ I LHMIETE 3. —JF, fake 2
VT UIRBPLZNGE, Bot OECENEETIIR L, FELR/ —
RiZ fake 2> 7>V Bot ZE|HUTTWE Z e NEEL 5.
ZHUZ fake a > 7 Y AD Interest D37HELE 41, Interest H3F
VO FNVETEHEINIEEPEBINT 272D TH 5. K4 T,
Hop BB HRICBWTDH, rankl / — FTOR—H L F v v
Paby FERAKEZLIEBELTWVS., ZHENW FRadR
DEDTFETIERV — FRiZ fake 2V F U YDBEAZINTS
D, FrvPaDANEDLYIHEIKEZ 5720w & BERTE
YEZLNS. oT, B—HLlFrvTaky FhRADHE
BARZFWVD, NW 2EK0EE Y LTi/hE L, ZHIETEE
R DC, BC DEEBFRETH 5.

? fp. D38, Rate:~0.75 HW/
15
2
Z10
5 /\
0 \¥

01 1 10 . ,
Request ratio of Bot IDSS’ Rate’1 A~

11 Change pf ANFC at rank 1 node in Figure 7(e)

# 1 Local cache hit ratio (At Home Network, F=32)

rankl rank?2 rank3
AC EC LCD| AC LCD| AC LCD
Random | -7.7 -36 -47 | -1.3 09 | 34 05
Hop -25 -11.2 -1.5 27 -21|-71 -3.0
DCf-PCb | -37.7 -27.0 -223| 1.0 -23 | -9.0 -2.6
DCb-PCf|-20.5 -11.5 -15.0|-27.2 -5.3 |-18.3 -3.7
BCt-PCb | -27.7 -24.5 -18.8| 16.0 3.3 6.5 2.8
BCb-PCf | -39.7 -29.2 -16.8 |-189 -34 | -51 -2.2
# 2 Local cache hit ratio (At Home Network, F=1024)
rankl rank?2 rank3
AC EC LCD| AC LCD| AC LCD
Random |-14.6 -8.2 -0.8 | -7.1 -105| -14 44
Hop -19.9 -146 -45 |-13.8 -6.2 |-21.0 -1.8
DCf-PCb | -53.8 -70.4 -33.8 |-32.9 -34.1|-53.5 28.9
DCb-PCf | -52.9 -87.7 -53.1|-37.7 -48.7|-45.5 9.1
BCt{-PCb | -65.5 -75.6 -59.4 |-62.2 -39.7 | -55.8 -0.2
BCb-PCf | -68.3 -91.6 -67.8 |-60.3 -69.5|-62.2 -11.4
# 3 Local cache hit ratio (Allegiance Telecom, F=32)
rankl rank?2 rank3
AC EC LCD| AC LCD| AC LCD
Random | -7.1 -59 -45 | -0.1 -0.8 | -0.1 -0.2
Hop -122 -98 -72 | -2.1 -24 | -1.7 -09
DCf-PCb |-13.8 -14 -47 | -20 -09 | 41 -1.7
DCb-PCf | -25.6 -32.5 -25.7]-29.1 -23.9|-20.0 -37.4
BCf{-PCb | -17.9 -14.5 -02 | -55 -09 | -0.5 -0.1
BCb-PCf | -85 -27.2 -16.5|-22.9 -17.6 |-18.5 -18.5
# 4 Local cache hit ratio (Allegiance Telecom, F=1024)
rankl rank?2 rank3
AC EC LCD| AC LCD| AC LCD
Random | -7.8 -11.4 -7.7 | -49 -21 | -96 -3.0
Hop -85.1 -379 -9.1 |-11.3 -22 |-674 -14
DCf-PCb | -90.6 -84.7 -45.2|-65.9 -34.4|-51.3 -1.0
DCb-PCf|-90.2 -89.0 -97.5|-68.2 -71.2|-47.6 -3.4
BCf{-PCb | -90.4 -86.7 -43.5|-67.3 -15.8 |-47.8 -8.6
BCb-PCf | -91.7 -55.6 -97.6 |-68.4 -71.5|-49.6 -1.6
5. ¥ & ®

ICN 2B} %5 CPA 1203 2Lk 5121%, B4 7
FED CPA OXNRICE X 25 EE0H L, CPA DBEEHS
PIZTBIEMNEE LY. Z I THABETIEIME fake Bl CPA
PREL, KEELE: Yy bV —27 PR THRARKEBRED
ME T2 ZEICITS 2 8T, MAREENME fake Y

CPA OhRICE5 2 28 % 0 L, CPA OEBEHSL»ITL
2. AR TELNMEZTIORT

o fake AV T VYNV VIGEEIZ Bot 225 DEHDOE
RKOBDED fake 2> T UV IZHEAT B2, Bot IE D/ — K
T¥vyvyv>aby FTRAREMENE L, fake 2V 7 Y DR
{1 % T Interest BENEL 72\, ZFDF= fake T ¥ 7 VUV
BYIVEEE Bot D ) — K, fake a7 Y HDZL
320N fake AV T VY DIV I FANEET B/ — FHE
12, hZLDfake a VT U YBIEAINS.

e EC (edge cache) Z W35, fake 27 VY DIFEA
13 Bot Fti& / — RICIRE XN 3728 CPA ORIT/NEX WV, —
%, AC (AllCache) & W35G, BB LOZBOL—Xiza
VTUVNRF v aENDE2D, CPA OFIRIKE N,

o Y fake BUTBWTIX Bot DELEMNEETH D, Bot &
B BCREIHE Wo - NW OFE ) — FICEET 3 Z 2T,
CPA O EIIREL 2D, FHZ HES BINW ITBWT, 20
BEHEEIIE.

o fake 3 VT VM DILNF T2 Bot DERIEED/N
XWIEE, Bot fHED/ — FIZD A fake 2 ¥ F VY BFEAZ R
MDD B, ZFD7=DMME fake B CPA DBBIF/NE V. —
¥, fake 3 ¥ T YV EBHE, 7213 Bot DERLERIKE W
BE, AVIFANAED ) — FIZE T fake a2V TV I MBEAX
NDFER, ME fake B CPA OBBIZHIKRT 5.

L1413 fake 2 ¥ 7 >V KU Bot DECEEZ M BG4
DHBEIZODOWTHANMT A2 TFETH 5.

SE OABFIEAR R, JSPS BHAFE 18K11283 B L X
21H03437 OBIR R F7=dbDTH3. T LTHESR
E
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