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Abstract The ICN (information-centric networking) is attracting attention as a new network technology to re-
place the current network. However, in the ICN, the size of FIB (forwarding information base) of routers seriously
increases. To solve this issue, we propose to add the AS and router names to the content name as the prefix to
forward packets at routers. When content providers (publishers) do not move, the proposed method can reduce
the FIB size by about 1/107. However, we cannot forward packets to publishers when publishers move to other
locations. To solve this issue, we also propose two approaches, RNRF (router-name-based redirect forwarding) and
RNDF (router-name-based direct forwarding). In the numerical evaluation using web contents, we show that in the
RNRF, although the hop length increases linearly as the movement ratio of publisher increases, we can maintain
the effect of reducing the FIB size. On the other hand, in the RNDF, although the size of FIB increases linearly as
the movement ratio of publisher increases, we can maintain the hop length.
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3y VY= 2EDBENT T 4 v 7 BOHIBMBAHEL 72 5.
DFD ICN ERAEREIYT VIR 0T T—X L LIBT3
BHEDRY " =21 Lry b —IHEfiTH 3.

ICN Tl&, a¥7 YR ERT 22— (Subscriber) IZHIY
¥ 3ars Y O4RiTE AV TEISEER (Interest) % EH 3
%. Interest ZZIIH o7zl — &, av TV %EFyva
LTWAHAIEZDa > T Y% Subscriber IZ3RIE 5 5743,
¥y v a2l TOWRWESIZHSOD FIB (forwarding informa-
tion base) ZZM L, ROILEIEIZIAT Interest ZHRE T 5.
FERE FOLTOL—RIZBWTaryT Uy RFr v a X
NTVRWEE, RENICa Y 7>V FTE# (Publisher) D3 &
I Interest 3@ %, Publisher 226a> 7Y 2RIGT 5. £
Dk, avF V3L —X® PIT (pending interest table) ®
121 - T Interest DHAERREE % W[\ = (25 X 41 Subscriber
WK S35, FIB 21X Subscriber 72 5% 541 T £ % Interest
arysyYEZTH 3 Publisher IZET 372D — MNE
W, $72bDbB Prefix 12073 2453X5E (NH : next hop) & Ft#
L7MIGERTH Y, ICN L—RDE, a v 7 V4D Prefix
YZONHMRFIBOLY Y25,

ICN ORERDBED—2r LTIL—ZD FIB DH A4 XD
BWREDIFONE. ZOFRERRE2-2°9HH 1 DHOREZ, IP
I—ZRD Prefix THSIP 7 FL A ¥ ICN O Prefix TH 5 2
VTFUVHORERB LI Eay Ty HORDIES BIEE
WE2WHRTH5. FIBENEZEELLRWES FIB Tl Prefix
DEERCEIZ T P UDMER SN2 DT, Prefix D%
{722 FIBOYH A XbK&ELS D, 2 O0HDFEREIX ICN T
3 FIB OEHNDPEHE L WETHS. IPL—ZDFEIP 7 FL R
WTHFRAY 2R SR FTEDS H D FIB Q&K LENAES TH 205,
ICN L — X DIFE T — R4 IR 2 BFT 2 /W i- 8 FIB
PEWNTLZZEPHLV. flZIZaryTrye LT Web 2%
ZGE, IP Ay P —2 TR0 DIP 7 FLADH D,
EWHBAL—ZXDFIB 2N 10° D> U RBELr 5. —
J5ICN T 101 oay s o ohd b, £-H%L—XD FIB
W 10° o=y Y BARBELX 2B [1]. 2D, ICN @ FIB
ZIP %y bV —2 D FIBIZHARTH 1 S > + VA0
T5.

FIB ¥ A4 AR KENWE 2 ODOKELRIENFEETZ. 10
HORMEEZL—ZOXRELZXEYEBIEMT22THS. A
YR —%v b LIZEKBOL—ZARBEINTED, Zho e
TOXEYVEEHST AR aA MR EL 5. 2 O0HD
MEIZ L — 2B 2 MRFHEEMT 22 TH 5. EE
I EOFL—ZIZBI ZMERRESEMT 22, av7Fry
BASETICET ARSI T 2. 2T FIB TIEEBO A v
Py =2 D— MERE 1 DOIENTSZTFIBOTLY MY
BERBL, L—XIHEZAE)BEHIRT 2. BAME,
Prefix O /EHENDERIC—KT 5L MU T, F—d NH %
HT25D% 10Dy FVYICENTEZERARETHB. Z
DD, AV T YHDOEBEEAHR—Day 7Y 2FALY
FHCEL 2P TENI FIBIREHN LIRS, Dk
CEERTHICE 2007 S e—FaEZLAS. 1 D,
AVTUVDOFIVIFANOMNBEEET ZHIETHS. [2] T
13 CDN % ICN O A VI F R T 7 v b 7 1 — L & (LB
¥, ICN @ FIB =¥ b VNSRRI ET 2 X5 a
VTUVEBERI TSI EREL, FIB OY A XEWHET
W ABRIBEENTEZ 2 ZRL TS, 220HO7Y Su—F
Warv T yYREEETLIHETH S, AETEIBREDOHIRKC
EHL FIB 94 XOEBERAS.

LIF, 2HiTIX FIB =Y MY OEHARICOVWTIREL, %
OWHEIZOWTRT. 3EHTIHIERAROBE L 2 OfRIRIC
DWTHN, 4 HiTIEHAENRTH 3 FH FIB 4 X2 ¥
Ty 7RIZOVWTOREEHT 2. 5FiTidyIalL—ray
DWERZRL, BRIC6HITRKEZELD 3.

2. ASEHCIL—RAEAWVENT Y MEXAR

2.1 # B

Publisher DGFMICHKFE L7 %Me a > 7 > Y HICHEEE L
LTHET 2 2BRT 5. BRNIIERDFT—24TH
% KRR M4 /a>7 Y% I Publisher 25FTE 3 % AS £
¥ Publisher 23/t 5 20— X Z{ R HBHEEY LTI MZ 7=
Publisher 2@ 3 % AS % /Publisher 25kt 5 21— &4/
RAMR /A TV BT—2%$5. M1ITRT &S
12, BIZEIREARTOT —&241% AS1/R1/S1/samplel ¥ 72
5. IR GUT X % Interest DELEIZIZ T — X ZDSCHICT 5
SNTAHIREREH T 2. 2D/ FIB O Prefix & TAS 4/
N—RZ] 2D, ZENL—ZDFIB TIZAS&dLIEL—4&
#%BFAWT FIBMRERZ1T5. 2% FIBTIZ ASHEL—&
24D 2 BFETERNMNATREY 72 5 728, FIB O KB/ AR HIRE
TE 5.

1) ICsample?

A\

f

— —

U TN
(AST/ RV

AS name router name host name

—

content name

samplel

T as1
K1 RBEHR07T— 2B ORI

BIRCRFE LT — 242 HAWS Z 21X ICN o BIc KT
LIBEHH BH, ICN B L Vway 7Y D&HTE AW
TaysFyYEERTEZ22THD, ICN OEMICIIK LT
WhWeEZ sNE. Fiz, BSERICHW S Prefix 135K
TFTHolz LT, »—EX2o5DX v vy alifZI 37257
® ICN o BHIdMiFFEhd e EZ Hh 3.

2.2 Publisher ® > F YV RO E

AEITIE, BEHAREHOWZEED Publisher D> 7>
AR DBEMEICOWTEHBAT 3.

(1) Publisher I3FEKMDH, TRR 4/ /arFrv4) T
Y7 ¥ % Publisher DT v 2 L—XIZILE 9]

(2) Publisher DTy PN —&iZ, THEHED ASH/HED
N— &% ZREUEFE Y LT Publisher 22 & L& - 4RTD%
FEICAML7z D% ay 7Yt LTRHEL— & ¥ Publisher
@A L, Publisher @SN CHEDaY TV Y%
B I N o /N |

(3) WEHZEZUIE o721 —&RIEFIB Y MU 2IERK

2.3 Subscriber OEEEREBFOENE

AEITE, BEHANEFA WS D Subscriber DALEE K
DEMEIZDOWTEHAT 3.

(1) Subscriber IFALWVWa > 5y O4F GEHEZEL DU
723 D) T Interest & i%(5
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(2) Subscriber 75 ® Interest BE[ET 3 &, HIY AS L
Honr—RIZEHK AS 4D FIB = b VI2ED X Interest %
#k. HIWAS Ao —XIZHIL— 240 FIB = b V12
% Interest 25k

(3) Interest #%{Z L /= Publisher I3ERk&Xn/-ar 7
VENL—RIGRIEL, L—&RiZa T Y% Interest DERIERE
B D) E\2HEE T B Z ¥ T Subscriber 123 V7 > BHRIE

2.4 FIB %41 X0HEE

HEHRNTOD FIB D Prefix 13 TAS &/ — &%) TH5.
DFENFZIL—ZDFIBIZIZ AS B H AS HDL—2¥izEb
BT PUBKEL RS, BITED AS FBIXTANA T K DE
DY ToN/32E Y FOBDEMALTED, BHEE 22 DS
B2 FOBEPEDYTHNTVS [3]. Fh[4ickde
1DODNY ZR=V3y VT — 7 Db—XBUIEED & 200
BETHD, ZOKIENIN—ZED 50 HUTTHD, EHD
180X 51 LE 200 ELTFTH 3. IRESHRICBITS FIB
VR UBOKRESIZEID YT ASHIC ko Tk 579, FIB
TP 12 5725, ICN TiE FIB 12i3%y 10° o= >
N UDBRETH - 7228, 1R SR TIE FIB OEWENSIRDE
FFCE 3.

3. Publisher DI T B XH0E

REAFATE T — £ FZDHIZ Publisher DM EEHRTH 2
ASHEN—RGBEEND. T KD FIB OENHBAES %
K, Publisher BBE)F 2 & 7 — X #4232 L Publisher 1
Interest DEH» 7272 5. ZZTTF—XRHKIZZE Z 312 Interest
% Publisher OBENED L — K ITHRET 2 EE 2 DI T 5.

3.1 REOER

¢ RER (request edge router) : Subscriber DIXAET v &
—&

e HER (home edge router) :
IN—=R

® FER (foreign edge router) : Publisher ODBEIHZD T v
IN—&R

¢ HER-RT (home edge router-redirection table) : HER
WCHAET 2 BEIATD Prefix £ BEIROD Prefix 23357 —
%

e RER-RT (request edge router-redirection table) :
RER WCHAET 2 BHIAT O Prefix £ BH#HIH% D Prefix % 58t
35T —T

3.2 RNRF

3.2.1 FEXAH=X2

TR D 1 DH ¥ LT RNRF (router-name-based redirect
forwarding) ¥ X XA %% 3 5. RNRF T Publisher £
i, LT OFIET HER #2H T FER I Interest 253 5.

(1) Publisher #H 3 % & FER X HER (ZBEI D Pre-
fix ¥ LT TFER @ AS & /FER & /R A &) 2ET. X v
t—Y %2573 % & HER X Publisher OB D Prefix %
HER-RT 12583 % (K2 0Q).

(2) Subscriber #*%® Interest 28 HER IZZEZ& 35 % £ HER
i% Publisher IC Interest Z#xi%3 %73, Publisher 25777 L 7%
W RBHCD L — ZITEEI L2 d D & A7 L HER-RT %
SR L, Interest D Prefix ZBEIRD Prefix ICE %1%, FER
IZ Interest Z#E% 3T % (K2 D@, ().

(3) Interest #3218 L 7= FER & Publisher {Z Interest %
#55% 3 %. Interest %%32{5 L7z Publisher 3ERkXhi-a> 7

Publisher DFEIRTD L v

VY EFEEL, FERIZEED AS% Y FER&RaY T V4%
W53 %, 20k, PIT OFEXK face DIHICE S WTa v T
VY EEXTS (K20®, 0, ©).

(4) avy7YYPHERICEFET S HER @ PIT I3
B Interest 4 & K face ARLEEN TV B 728, KDL —
RIZay Ty REET B I BNTERY. FD7=®H HER-RT
ZHMBL, ar7rYED Prefix #BEIETD Prefix 10 X1
Z, PIT OER face DHIZHFE-OWT a5 >V % Subscriber
WKHEET % (K2 0@).

Prefix(before) Prefix(after)
AS1/R1/81 AS2/R2/81
HER-RT
AS1
RER 2 As1/R1/S1/sample1 ~ HER
=1 R1
subscriber @ AS1/R1/S1/samplei

(6 AS2/R2/S1/sample1
3 AS2/R2/S1/sample1

AS2

FER
R2

® S1lsample1l l@ S1/sample1

‘ content
publisher control packet

2 RNRF ZBUJ3ay 7>y YREETOFIE

(D registration

interest

— content

3.2.2 Publisher ® X 57 2 BHKD RNRF DR IG

Publisher D & & 72 28D RNRF OFHIGIZOWTERT S
5. BHZ S 212D 7> THEMID FER % FER-before, 8]
#® FER % FER-after ¥ EFKT 5.

(1) Publisher 73 FER-before 7 & FER-after IZE3 5
¢, FER-after i3 HER 12 TFER-before ® AS % /FER-before
%/RA M%) L BEBEZ O Prefix ¥ LT [FER-after ® AS
% /FER-after % /R A M) ZET. Avb—I%ZETHL
HER & HER-RT O#%% 332> + Y 2BEIED Prefix ICH
¥rs s,

(2) D%, HER IZBH) L 72K A MIZBET % Interest 23%
HNTK 272002, BEH L7= HER-RT 12# 0 = FER-after IZ
A3 T Interest ZHEET 5.

3.3 RNDF

3.3.1 EMEXH=X A

fRIRE D 2 2 H & L T RNDF (router-name-based direct
forwarding) ¥ X 37X ERET 5. RNDF Tl Publisher ®
BEIRE, M TOFIET RER 25 FER ICE# Interest 23457 5.

(1) Publisher »¥&¥ % & FER (¥ HER ICBEH D Pre-
fix ¥ LC [FER @ AS % /FER % /K 2 M) ZEF. A v
£ —Y%%(53 % £ HER & Publisher OBEFi%D Prefix %
HER-RT I250$#3 % (K3 0Q) .

(2) Subscriber 72 5 @ Interest 3 HER ICE|E T % &,
HER & Publisher I Interest Z¥ziX3 %43, Publisher 23f#1E
L72WEEIRBIcftio L — 2B L2 D & 472 L HER-RT
22 L, RER I Interest £ BEI%D Prefix Zi& L, Publisher
BHERI% D Prefix # RER-RT IZiti 3% (K3 0@, ®).
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(3) RER-RT #ZH8 L, Interest ® Prefix &% D Pre-
fix ICEZ#1%, FER I Interest 2#5%3 5. (K3 DQ).

(4) Interest #3218 L 7= FER & Publisher {Z Interest %
#55% 3 %. Interest %%32{5 L7z Publisher 3ERXhi-a> 7
YYEREEL, FERIZHEED ASH L FER&EZaY T YV
W53 %, 20%, PIT OEX face DEICESWTay 7
YYREET S (K3 0E~0®) .

(5) ary7vYHRERIZFHIHET 5L RER @ PIT Zi3f
FHTD Interest $ & EK face LI N TV 720, KDL —
Ay TV EEET S I ENTERV. ZD7=H RER-RT
PHIRL, arv 7 VD prefix ZRBENHID prefix 12E i
Z, PIT ®%EK face DHIZIEDINWT a7 > Y % Subscriber
WK% T % (K3 00®) .

(6) LI%, RER ICBEIL72HR MCBT % Interest A%i%
5N TKL %7200 RER X FER ([ZA)1} THES% Interest % 5k
T 5.

Prefix(before) Prefix(after) Prefix(before) Prefix(after)
AS1/R1/51 AS2/R2/51 AS1/R1/81 AS2/R2/S1
(3 registration RER-RT HER-RT
AS1
@ AS1/R1/S1isample1 RER @ HER
] R1
=8 AS1/R1iS1/sample1 ®
subscriber
@ AS2/R2/S1/sample1
@ AS2/R2/S1/sample1

AS2
FER
R2

® S1Isample1“ l@ S1/sample1

‘ content
publisher

3 RNDF &ZBWI2ary7rYEEFTOFIH

registration

interest

— content

control packet

3.3.2 Publisher ® X 572 2BHIK;D RNDF DX{iG

Publisher D X &7 2 BEIRFD RNDF ORI DWW TEIRAS
3. #A%E T 312H 7o THRENRIO FER % FER-before, B
%@ FER % FER-after £ E&HT 5.

(1) Publisher 7 FER-before 5 FER-after {Zf5#)3 %
¢, FER-after X HER IZ TFER-before ® AS % /FER-before
)RR M) L BEI%D Prefix ¥ LT IFER-after ® AS

#/FER-after %4 /h A M) 2T Avb—U2%ET 5L
HER & HER-RT D&% 5 3 > b V) 2BEH%D Prefix ICH
32 (M40Q).

(2) Subscriber 7> 5 ® Interest 73 FER-before IZE|& T %
¥ ,FER-before I Publisher 2 Interest % #5i%3 % 43, Pub-
lisher FE L R WIHEITBLIcio L — X2 IcBEH Lizd D A
7% L RER (T Interest ¥ ZIERAJREX v £ —P %R (K4 D
@~®) .

(3) RER DX v t—Y%%ZIFW 5 & RER-RT 22 L
Interest @ Prefix ## BR[O Prefix 1I2E =12, HER IZ In—
terest X#RET 2 (K4 D).

(4) RER 5 Interest ’ HER IZEIFE T 5 &, HER I3
¥ L7- HER-RT 228 L, RER I Interest & BHIRD Prefix
ZiEL, RER-RT 2#E#H73 (K4 D®) .

(5) RER IZ#EH L7 RER-RT #Z8 L, FER-after I
M3 T Interest ZHR53EL, a7V ERET 5. 20K,

Subscriber A Ta Y7 ¥V %S 5. (K4 0@O~D) .

(6) DI, RER ICBEIL 724 A MIZB S % Interest A3
EHNTL 372002, EH L7 RER-RT IZ# 2% RER &
FER-after IZ[M{} CE#E Interest ZHRIET 3.

Prefix(before) Prefix(after) Prefix(before) Prefix(after)

AS1R1/S1  AS3/R3/S1 AS1R1/S1  AS3/R3/S1
® update RER-RT HER-RT
AS1
@ AS1/R1/S1/sample1 RER ® HER
]
~i) AS1/R1/S1/sample1 ® Rl
subscriber

AS2 AS3 /D update
interest R2 R3
content FER-before FER-after
© Stisamplet | | ® S1/sample1
control packet
‘ content
publisher

X 4 Publisher ® X &7 2BHKED RNDF OMIGDOF/E

4. FIBYA1XEGYRy TROEH

AEHITIFH—D AS ZHEL, £ARCBIFZ FIBYH A X
TRy TERZENT 3.

4.1 EBHOERE

e p: Publisher 2> / — RSB T 5 bk

e P : 4 Publisher O

e N:%2/)—FOH

* M:&EavFrvo

o p,: /—FilUIEXNTWS Publisher DEIE

* hiy:/—Fidb/—F jAORERy TR

¢ g AVTVY m DERINBERK

o 1,: /—FidE—2®D Publisher 5%, /—F jiZ
BEIL7-b DDEIE. AFETIE, Publisher 5% < INVE ST

W3 ) — FiZid% £ @ Publisher BBET 2 L IRET 3. #D
72,z BXXTHESNS.

e ()
4.2 RNRF [CH173 FIB Y1 X EgHRy TROEH
AHiTlE RNRF 1B %%/ — FD FIB ¥4 X EH KRy

TREEEHTZ. £3, £/ —FDOFIBH A X%ERDZITH

72> THER-RT D% A X%KH 3. %/ — KD HER-RT D

YEVIZE/ — FRIEXNTWS Publisher ® 5 Bt/ —

FIZ#8) L 7z Publisher D3 ER XN Z. ZFDizd, /) —

F ¢ ® HER-RT %4 X H; i

H; = Ppip (2)
b, KK/ — RO FIB %4 X%k 3. RNRF 2B

%4/ — F®D FIB ¥4 X% HER-RT ¥ Publisher 23% &) L
BWEEBICBIY3FIBIAXERELEDLELZBDEFELL.
BEHFRITBIT % Publisher 2388 L 2 Wi5ED FIB ¥4 X
%, &2/ —F 858 — FOBESIWbDTHS. £oT,
RNRF 128133/ —F i ® FIB D% A X F; 1
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Fi=H;+(N-1) 3)

Y72 %. ZXIZ Subscriber 231 DD a >y F Y EBERT B DI
B3 FE Ry TRICOVWTRD B, 2EDFGRy TR YE
'Z Publisher JEBEIR D F %R v 7K yF © Publisher &}
DRy PR yF ZRLEDELEDDTHS. a7 Y m
PEBEENE/—F%2 0, £32L yl 1k

yff = Z Pn Z gmhno.,, (4)

neN meM

ATV S ¢

Yo =D Gm Y T0mihou; (%)
meM JEN
B, LoT, BROEERy FTRYR 3yl vyt BREL
EbEEYE=yR v 3.
4.3 RNDF ICEI13 FIB 4 X FHRy TROEH
AIETIZ RNDF B %%/ — FD FIB 44 X ¥Ry
TEREHNTZ, FTK/— FOD FIB 34 XIZOWTRD
%. RNDF IZB1F 3%/ — F® RER-RT O% 4 XIFEBIIB
B L 7z Publisher BFiE T332 7YV RERLEZL ZDA
RER-RT it b UDMER L5203, AFITIE Subscriber &
FTRTDaAYF Y EERLEZGEDFEED FIB O A4 X%
HET 2728, %/ —FOD FIB ®¥% 4 XX Publisher 258 L
RWIBEIZBIT 3 FIB 4 X HER-RT ¥ RER-RT #/E2L
EbEEbDr 3. I Publisher 2SBE LR WEEICE
1} % FIB ¥4 X ¥ 2K TDFE L7z Publisher D¥EE L&D
BizdborFLWL. DlkozZr kb, RNDFIZEBIF3 ./ —F i
@D FIB %4 X F; 1%

Fi=(N—-1)+Pp (6)

¥72%. XIZ Subscriber 281 DD ay 7Y EERT DI
BT 2F Ry TRICOVTRD 5. 20 FE Ry 7EYP
1% Publisher I BIRFOFH R v 7&K y2 & Publisher B #iF
DRy TRy R LADERDOTHSE. avFrYm
PEEINZ ) —F% O, T 5L yl 1% (4) RiC Publisher
WH/ — RIZER BRI

yf =(1-p) Z Pn Z gmhno,, (7)

neN meM

Y5 i, vk

Yo =D Pn Y. Gm Y TOmshn (8)
neEN  meM JEN
50T, 2ROFEHRYy TRYP 1ZyP vyl #RLED
BlYP=9yDP 4 4P 745,

5. Zal—g Vil

51 YZal—>aryEk

16 DAFTY LI Web R—=F D7 7 RBDS v F 27
ZREALTWS Alexa D Web R—=I 55 [5], §H T3 VI
LT EAL 500, &FF 8,000 D Web _—d URL ZHIER SR
CLTEIRLE. 2L THK URLICH L, BREAFORIEM 2
47> PCH5 HAR (HTTP Archive) 7 7 4 L2 LTH
Web 4 7Y = 7 b OEUZEY — "D URL REFICE L /21T
R 72 £ oS EREREE 2 IS 3 % [10] [11]. 8,000 ® Web
R=ID 5B 396 D Web R—I 9 51%, —E#D Web 7Y =

7 FVEUSRHC R A L7 O VT —DFELZD, Web A7V =
7+ D—EFH D URL D IP 7 KL AHRRTE R Wi Y DRE
DPHELEZES, 5 7,604 D Web R— % Gkt 5 &
L7

7,604 D Web R—I 5 HAR 7 7 £ )L ¥ LTHfF L7z Web
A7Y 227D URL Zfiti L7z, 225D URL IZDWT
F—RE VR —FIIFr vy a2 ¥R TVWEAL T VY TIRR
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