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Abstract Recent studies have shown that the Internet topologies exhibit power laws and small world properties.
Since the discovery of these properties, there exist many studies on IPv4 network topologies but a few on IPv6 ones.
In this report, we study the topological properties of the IPv6 network at the autonomous system level. We show
that the IPv6 network also exhibits the power laws and small world properties. In addition, we report the time

variation of the quantities that characterize these properties form May 2002 to March 2004.

Key words IPv6, autonomous system, network topology, small world, clustering

1. FC®»IZ

2y bU—2 bROYV-RERTZC LR, TobhaloR
BFOMBETHED Y S al—v a VREITT BT DICEETSH 5.
INETIC, AVEZ—Fv FOXy FI—F bROoJ—DWE
LT, /—FRieEFEE N V7 DBORTHMNAF R (BF)
DRITED EVINFRAUDBRRINTOS (1][2. T oftuc
&, WWW DA 3=V > I #55 (3] [4] % Peer-to-Peer 3 v
FO—7[5][6] 'k E, BLOREKLFETE%y FT—FDR
BOAPNFRIMICZBZTENTRINTVES. Thbon
FROMHES 2y FT— 7k, SRIKMMIZ R — b
VWTERBAT— VT U—Ry b T—F LERENTVS [3].
e, TORFFRANCHAT, A2 —% v bDHEREMIC
BOTRNA#HEMRxy bU—IEICHET AHEL LT,
small world [7] LFEIENBZHENRVHEINTVS. Thid,
FY PI—IRICBHRO/ — FBREETBICENEDT ) — R
ROEMMECZZ VI HETHS. HE, ThoONER

EOMWMER Y P — VI AHMBELNKE TN T3 [8].

TNET, IPv4 ZFALTVE AV Z—32y FD AS LR
WO FROT—IEDVTBHROMBNEET B D, KA
X=Xy bSO bINVTHS IPve DXy FT—& b RO —
IEDWTDOBRFRETD[9][10] [11). T THEHRL T, IPv6
ZRALUTHEREINTVS IPv6 AS v FT—4D\0T, Th
£ T IPva TRHINTOWBW L DHDNFERE small world
MBI DWTHRANS,

T, 2 T IPv6 AS Xy FT—JICDWTHAEL, FHX
TRIAL™ IPv6 AS 2w b U — 7 DF— RIC DN THAT 3.
BBV TREDHITDOWVTHNS. 4. T small world HHE
IEDWTHANRE. 5. TELDETD

2. IPv6 BEVXTLRY FT—4

2.1 IPv4 L%
AV Z—2y MR 2RBHEZ, AS LT BEEE
AL VETORBEHIE L, AS NS TOREREIED 2 DORE


研究会Temp
テキストボックス


TIFbNTV5. & AS & FFED AS BESTHAIC N, IPv4
v b=V OERTHALTVAEDOEHE—D AS FE%Z
IPv6 2y FT— 7 DERICBVWTERIFAT A LNTES. L
ML, IPv6 A& —2w MZBIML TS AS DU IPv4
LHBLTYHTED, £z, IPv4 & IPv6 T AS @O
BEIRZZEEHBVDT, AS Xy F7—F FRav—id
IPv4 & IPv6 & TidRE>TWV5. IPv6 AS 2w F7—2 &
IPv4 AS 2y FT—2 LDEEENE L TRUTOZ L NBT
5n3%(12]

o EERFT FL AZ (6bone) LHHEL A MU M SHED
YUTHNBEAT FLAZEH (RIR) MBET 5%y hU—5T
5.

e 6bone 7 RLAZERDI%ET T RAT 5 AS, RIR7T
RLURZEREDOBRETF I VAT S AS &, BAETFT I VAT
% ASHH3B.

o ZLAL®D AS HERRDT £ )V 2% LTWIZL.

e IPv6in IPv4 b2 X)VEGNE. DT AS 2w b
g—4 o I—iE, WEN RO Y—EEERBRU TV

LEDXSIT, IPve & IPv4 ETIX AS 2y +7— I D
BHREL>TVWBDT, THETIC IPv4 DBRVAT LRy
P2 THBNTVBEER IPv6 KBV TANS Z LI
BEHENDHS.

2.2 AS KXRT—4

T CHEITIR, ABETHAVE AS SRAF—RICDWVWTHNS.
IPv4 A ¥ Z—3 v M kiF 3 AS BORERE Y0 b avic
& BGP-4[13] BFIFEH, IPv6 A V&2 —2 v kT
NP L7z BGP4+ [14] BFIE N3, ¥BE5070tan
T% BGP L—XOFREKICIE, HB7 FLATLTI v IR
ICEGET B DICEIET B AS B AS BBOFL LTEREIN
TW3. & AS WICHEEY % BGP )L—2i&, /%7 v L D3k
DOF RLUATLT 497 AICEHET B T EMT X HRBZER
EHLELT, RTALMKRY TN—RIYr Y b REET S.

BBREDET RLAT LT 49 7 AND AS RAKEFLET B
& ASH®/— R (H) &L, AS/SRICHBWVTHEET 5 AS Mic
Yy (0) MEFET B L LT, BRIELORMAY 57 ZHEIKT
3. LUTTIR, T ASYST7LMET LTS TOLE
1207 RLATL T 4w 7 A UTHEED AS RABFE
TBHE, EEONRY v MEEOBVW TREGERSFIATN
B, AL TCRBETR AS RACEER ) VI8 AS Y
STICERD ANTENZ{TS. TfiL, 754 —F ASES
ZED/—RIXEHE L. £z, ASset ICEXN TS ASTH
DEREY ¥ 7 BERRETERVOT AS set IZFEH L.

120 AS ® BGP L—ZDBRRICIX, TD AS hHRT
Fw b7—2 FEOI—UHERINTVEVDT, AS v
FU— 2 ehRRTERT AS FITERET A LR TE
T, 207, EBNSEREO IPve AS Xy FT— U DM
HEISE AS P57 BRI BT HICREED AS 2k
BGP V— ZDBRBEREMABEDE T AS F5 72K 546
BHHB. £CT, APFETIE Oregon A Routeviews 711
Vr ¥ b 15| DF =27 —AATDTF—2%FMTSH. T

peers
ON DA AN O

1000

1 1 A i 1 1 1 2
2003-06-10 2003-08-09 200‘3L-10-08 2003-12-07 2004-02-05 2004-04-05
date

M1 E7H /—FE VYIRORMEL

TF—2ZHB LTS BGP V—&2ik, D AS L<NVF
Fv7BGP v ayEHIT AT LICE > THED AS D
BGP V— 2 D& DERERINEL, 2 REBOEFDRT v
vay bR 12077 ANV UTERLU T3, Routeviews 7
aIr 7 D7 —hAT&, THhETIPvA D AS FRoY—
OWBICKIFAINTERD, [Pve OF—ZDOEMIT 2003 4F 5
H3A»LRBINTVWS. AFTIE, TOEDS 2004 3
H 31 BETO 333 HYDOTF— 2 2B OHHRE L. €70
Wiz, F—2OLEHBBERZ 1 B TH 7N, JEREME
NT 20044 3 A 4 BH5 10 BAICE>TWS.

1 ickstlz BT (date) & L, EBHCETH (peers), HE
12/ — F¥ (nodes), FERIZY > 7# (links) EZhZh 7oy
FL%. E7EDOTTy b THLETHRMPME (Ao THAE
Finvd 5. Hic 2003410 A 17 HA S 11 A 25 HORM, 2004
£1H16Bh52 A2 B0/, ZLT2004%E2H 23 HMD
2 A 26 HORICEGENICE T OBBE->TWV3. Thid, T
DOHARICIRRERINVE L TWS BGP V—X LT 3 BGP
N—ZEDBHEIIENTLE ST THS. K105Y
VORI, CTROBCNLUTRESGEBEINZ T LHDY
%. $¥ic 2004461 A 16 HA 5 2 A 2 HOMIX, ZORi&ICHEF
FET ) IEOESUTO) v 7 UhERE TV, T
DESICBRBEXTETEIETEINESZ LV Y I HLKRESE
PEBTEE, FITDY T TIEDOTORERER [16]
LEBAIC—BLTWS. —FA, /—F8E, ) rRicke
LT T7HROEICHLTHE D BTNV EADLB.

2003 4F 5 AH 5D 107 ADF—ZicH VT ./ — FE
283 H 5 Fk 418 ¥ TH 48% WL, ) » 7, 331 b
1134 ETH 243% BIMLTV5. T OEMIT/ahicid BGP &
BREFIETICTHRMMEZ B LICX>T, LEIHSEEL
T/ —ERYVIBFHLLERINTBELEENTS.
iC, VY 7BRETEOEMCKE HBENZ0T, EE
@ IPv6 AS 2 b7 —% TDY v 7 HOEIMFZX NI D/
IVEEZONDS. VY IROBMORTFR KD ERICANS
febicit, BHROET TOREEEBPREZEL TiTk 5 LEN
H5.



3. XEEH

3.1 "FEEOEE

ZOFITI, IPv4 AS %y FT—F RO I—IKBVTHER
ENTVBERFERA 2] L ZNEFYUDT EAFEREERT
%. XHER(1][2] T&, IPv4 D AS F'5T71cDW\T, JBNTISTE,
KRB, BRETHOBEHEMEICET S 3 DONFERNE K
YirDT ek, Ry TERNICEET 3/ — FXOBOBGRNE
PNCARFRANC LT D> TV B T EDE 4 DOBFRIRE N
THD, TNEEMMOIZRELT, JBMHEH, REIEH,
EHEER, sy 7 7oy MEEDUTOX S K ENThESR
ThTWa.

REFRA 1 (BUEH): BEEA6NTITICHVT, b
32/—RvDREd, &, REOKELOBIREICET LIz Z
DED/—ROIEHL r, ZHZEH R FLIDICHEIT 5.

d, <x'r.,R (1)

TTTREBIBR R, /— ROJEMLICN L TED/ — FORK
EEMNEAr =Tt ay b Ltk ED 70y hOEETH 5.

REERA 2 (REIEH): HEEXALNTIT7ICBVT, B
ZR¥d D CCDFDy &, REEHBERD RLILLDICH
Bl 5.

D4 o< dP (2)

T CT CCDF BREBDBHEREd XD EREVKEEL 5B R
BOHERTHY, XEW kL THS ./ — FOBE nk), £/—
F#& N &ghiE, Da=Y,, ,n(k)/N THB. ¥iz, T
B DR, XK LT CCDF ZHRHEAr—ILTcsay b
Licexn7ay FOKEETH 3.

~E R 3 (BHERSK): HBELX5NKETFTTICHBVT,
2D ST RERRT ZBBTHOEEME X\ X, EBEEOAKE
EORBEICEN LI L ZDIFH  2H B ERE RLIE DI
g 5.

Ai i€ (3)

T TEEEER £ &, BEHEOIES oL CEEEEEN
BRAT—NTc7ay blLizeEoS oy bOEETH 3.

ERAFRR (ky FT Oy M%) BBEEXBNEYS
ZiEBVT, HB h kY TRICHEET S/ — O P(h) &,
Ry T hZHEERHELEOILAITTS.

P(h)x ™, h< § (4)

TRy 77Oy MEBH &, Ky TEAICHLT P(h) %
BN — VT /oy bk ¥, FSTDERS LD+
SNEVEFEY T RICEIBZ Oy FOHETHS

BH, TNEOEFROMIC IPva AS S T7IKBWT, &5
KWL DODDANFRAMNRENHENT V3 (17). IPv6 IciT
3ZN5DOBRICDOVTE [10) TEARNSN TV S.

10°F T - r—rr
b [~ 1ib.20040331.2247]

degree

10°5

2 JEfLICHY B RE

3.2 HBEROFHESG

KT Routeviews H SHUE LTz 2HRID IPv6 AS /SXAF—
ZILDVWT LD 4 DDIEHERANSED, TR, 7, $5
BHEDHROT — R DWW LIchleRd. fIRdT 37—
Z2eLT, HMEFPREDT—2TH% 200443 A 31 H 228
475307 7 4 )V 1ib.20040331.2247 ZERHTS. TDF—ZHh
SRR LT IPv6 AS 75702/ —REk 415, 2V 7
& 1127 TH3.

7, IEAHEBERAN DD KB OBIEICEBR LI 2D
/—FIBALE REOBFEERK 2 ic 71y F Uz, Blgh ) — R
ZRBORIEIC Uiz & ZDJENL (rank) T, KA FDIEAD
/= REDRE (degree) THB. 70y FEIBMNK SO F T
Y, &L, "FFERHSHS 7oy MRERRICERSE. 7
O b O E L ERE RTINS DI ERRER 2TV ERER
ZH 2 KRR THV:. ZORREROEEDVIEMIERTSH
Y, ERERE> TEOMIE —0.984 LROENB. iz, 7
Ty F OISR OMENE (absolute value of the correlation
coefficient, ACC) IZEAREDEE ZEZD L, TOEH 18V
CERTEV. TOBRAED ACC DOffid 0.973 THh, Ty
MIBWEREEZRLTVS

RICREIERZTANB Te DI RED CCDF 2K 2 ic 7y
b U7e. BEERMVREK (degree) T, E#IAY CCDF(CCDF) T
5. 7oy PEEMETOY bTHY, LU, NFRANCHES
b7y FRERRICES. Toy FOEE LESEEEAN
3 I HICERERZITOERERZRK 3 ICERTHV. T
DEIFEROEEZBVRBIERTHY, EREREL > TEOMEE
-1.190 £RDENB. TDRPED ACC DfEild 0.978 THH
78y FERBOVEREERLTV 3.

ZCT, IRAER R L REIER D &, REODHEFIDH
BB DTHD, & LREODTHDBEICNFERC
H5%%51E, R=1/D &5 [18]. LOFIT, RESHEH»S
JEfiifefUz kDB & —0.840 £7x%. TOFR—BUE, BIEDOR
RETLARERTODHICRI B LEADNS. TOXR—HE
IPv4 DFy b7 —2 b ROIV—IZDVTORKICBOTEE
ELU, FPROV—ERMOT B BIBRMHER L REISROE S
ZHRET B EHNEHATH S L XM [2) THEREINTVS.

EHEEREEZ AN I EIRICKYIO 50 BOEEEER


研究会Temp
テキストボックス


P(h)

[+ _1ib.20040331.2247)

10 : r
[~ _1ib.20040331.2247
107 3
[» 5
a
Q
@]
107F 3
-3 1 al A aaasy
10
10° 10’ 10° 10°
degree
53 XD CCDF
10% T
[~ _1ib.20040331.2247]
[}
E
s J
g 10
S <3
o b+
(] A 1
10
10° 10' 10°
1
M4 B B M

ity b Ul SEbEHEORIECTIES (i) T, #
A« ZBEHOEEE (eigenvalue) TH 3. 70y MIFHET
gy FTHY, L, NFRANCHES x5 7oy MIERRI
5. 7oy FOKE L EREEARSLHICERERZTV
ERERE X 4 ICER TRV, CORREROEEZLVESR
BB TH Y, ERERK > TEOfEIX —0.586 LRDENS.
T DPED ACC DfEIX 0.993 THY, 7oy MIBVERM
ZRULTWA.

Bicky 770y MEBERNZTHICH B Ky THAIC
aF¥Nn2 /— FNOBERS ik /ay b Uiz bRy 78
(R) T, HED R By TRICEENZD ./ — FHOK (P(h) T
»2. 7oy MIEHE IOy FTHD, L, NFERNHK
Skb7uy MIEgERICEE. Tay FoEE LERENEA
RBFDIE h £ 4 IOV TERERZITOERERZR 5 ICE
BTV CORRBEROEZ MRy 770y MEKTSHY,
EHRER X > TZOHIZ 3.158 L RDENB. TOHPK/D ACC
DfEIX 0.986 THH, 7ov MEBVEREZRLTVS.

HEDXSic, IPva TREINAFFERD IPv6 TER
DY >TWBZ ehbhoi.

3.3 {5¥ L RARAKORMEL

T T T, IPv6 AS 757 DENFRAERFY DI B8
ZnERDZOICHALL 7Oy FOHEEROREZELER
~N%. M6, K7, K8FUTHI B R BE
BEEHRZL TRy 770y MEROZNENCDWVT, Bl

3. . s
1005 1
10 10
h
5 kw7 avk
0. T T T T T
07 4
» 08 ]
& 0of 1
7] 1 4]
11f ]
12 1 1 1 1 1
1 T T T T T
099F 3
Gom :
<096 3
o9sf 1
094

LI EPEFR 1 1 1
2003-06-10 2003-08-09 2003-10-08 2003-12-07 2004-02-05 2004-04-05
date

6 NEfIfEE & BRI ORFRIZEL

2003-06-10 2003-08-09 zoosc»]mos 2003-1207 2004-02-05 2004-04-05
ate

7 REAER AR OREZE L

%2 BT (dete) & LT, EBUCEIEHIEHE X2 EIREROEE
(Slope), TERICHIBAREEK DHENHE (ACC) DREEE(LZ T
kLT

B 6 H BIEAHEROMEE 7 D LT RHZRRIIIE —1.0
M5 —0. 9 DRITHY, ACCIZ097LIETHBTHBI LD
bhd. FLT, BHENICHS TG EE0RBAT BHEMIC
HBHTENbhB.

B 7 55 REGEEOEIZ €7 B LT RHAZBRIFIE —1.2
Mo —1. 1DETHY, ACCIX 097 LU ETHBT &hbh3b.
ZFLT, BEMNICHZ @A LLORBOTHERICHB T L
Hbhohs.

X 8 H b EEHEEHRDOMEE E 7 HIEL UTRHERITE



1 1 1
2003-06-10 2003-08-09 2003-10-08 2003-12-07 2004-02-05 2004-04-05
date

8 ERHEEH L HEBGRRORZEL

™ 1 1 1 al 1
2003-06-10 2003-08-09 2003-10-08 2003-12-07 2004-02-05 2004-04-05
date

9 Ky 770y MEBEEBGRROREZEL

—0.65 5 —0.57 D THYH, ACCIZ0.98 LLETHBT &M
bhB. ZLT, RENICHS LA L& RDBINT B[
HBTLHhbhB.

HohsRy F/oy MO YT BB Ui Ri%
RRiFIE 3.0 05 3.4 DTHY, ACCIR0.98 U LETHBT &
Bbhd. LT, BEMNICHRBZ LRy 7Oy MEKITIZE
—ETHY, ACCRRREPIZHEAICHZT LHbh 5B

UEDTRTDISTIcHBWVT, BEBERZPIELTVS
BGP V=X L ¥ T L DBGELYIN & i B iSO T{(Lh
5, EREHBRROFMET—2ZEBUE LI E 7 #lc k%L
KEFT 3. XTIz, BNZTa-o eefMic BT 3 BNRisk
CHBIRBOZ( LR, HAYMTOLRLBLESEDE LR .
ZOIHSERN L2 (K107 A) THENBEHEHME
BRBORMELOEAN CDEELEL N E S, SBICEY
Chleo THRNZBEND 5.

4. Small world

B3y b= BEEL TROME L LT small world
MIBE (7] B5%. ChETIC, IPvA £ % —% v h D AS
2w bU—2i&, small world BHERRT T LHESHICE
NTVB (19 COETE IPv6 AS 7575 small world #
BEERFONE S W EFHENS.

Small world FIHEZK2ZREL LT, FHEEE (nean
path length F7zl& characteristic path length & &BEiEhn

Cv=3/6=05

10 75 A2 —ZEOF]

BIMNLEVSRARY Y THREBCHHE. FHEBE L)
TST7AD/ — FEORGEEE (20 ./ — REICFET B Y
Y IBOB/ME) Z2TD/— FHIDOWTEZLERDTH
5. e, CRRDISICERING. /—Fudk, HD
B/ —FedDLd 3. ThOoOBE/ — Flici, BX
ko(ky —1)/2 DY VI DFETZENTES. FLT/—
REDISZAR2Y VTR C, ZENICHT 2EBICEET
BV IDEDLLE UTERT S, 2L, k <1 DBERI
C,=0ELTEETS. HILLTRI0DEAD/ —FvD
C, D ERIZRYT. TOvDRKIZ4THY, HPFOEIT
FDUI 4 DOBHE/ — FRICEBRAT 4(4 - 1)/2 = 6 FD
VY OWEETRETSH D, TOB/IE 3ED) V7 UNEE
L. Lieh'>T, TOFITIR Cv=3/6=0.1¢,%3. C
&, YST7RDE/—FvikDVTDC, DEHETHS. X
(7 T, EBOXY VNI DISRARUVTEEC, E
BRBRLEZOXY PT—S LW/ —FREY Vo 80%
EDSVHLTTT (20| DUV FARY) VTR Crana, FEIE
R Lrand EEZNTNHBLT,

C > Cranda ™2 L2 Lrana (5)

LixB K57k y P —2 % “small world Xy h7—%" piE
ATV3.

BlELT2207—2D553.2 CEALET—X2T7A4)
1ib20040331.2247 M SR L7z IPv6 AS 257 A small world
HIEEZE DN E I D ERANS. £F, TOIPv6AS Y57 T
CLL%ZRDBEC=0285, L=324L753. —F, DY
FT7ERU/— RPN =415, VI E =1127 282X >
T/ —F#415, YV IDERHERp=2E/N(N-1) £LT
ERUICT Y H LY T T Tl Crana = 0.011, Lygna = 3.65 &
%, LIch>T, K (5) BT DO TIPY6 AS 57 H small
world B2 E DT LAbHh 3.

B9 11 ICBEHl 2 BT (dete) & LT, EEHCPEEERE (L),
TV S22V 7R (C) OREZ(bE oy b Lz K
1 TETENNECRAZRITIE, THREREZ 3005 34
OHETHY, V5AZ) I HEZ 015 55 031 THBT &
Abhd. BENICAHS L PERBRER, TIH0OK 50 Al
BOLTWBRZORIBIEEF—ETHS. —F, F5RZ) >
THREE, RVBINTREAICHB. Tk, ThSOEE, N
FRAUIDEIEBOHBRME LB LT, E7HROBMICKEL


研究会Temp
テキストボックス


45 T T T
4 .
-
35 B
3h o R . 1 1
4 ey T — =
- e
03 -
Lozt i
o1 E
0 " 1 1
2003-06-10 2003-08-09 2003-10-08 2003-12-07 2004-0205 2004-04-05

date

11 PHREBRE I I AR VT HERORMZE

FEERIT3.
5. FLHESRDRAE

AR TIX, Oregon K Routeviews 7101 17 b TUEX
hreF—2%Z8kic, IPv6 AS 2 b 7—2 D Rov—ix
HHEICDOVTHRAN:. TNETIC IPv4 AS X2y F7—2 R
OY—DHETHENTV BV DHDONFRAUIERY I 3
8L small world B ICEEET 2 EEBEREL VTR 2
VO TREZRIE L. TOBR, BE IPve Xy Y-
BMUTV3 AS & IPv4 LHRTHETH BN, chbo
HEEZRRICE DT EAbh o T

SHOBEELTR, TOXSEMRaY—2EKT5ET
WORRNELZONS. TOX I EREITHONFRAIZER

T332y b= b ROV—DERETIVIRTTICWS DR
RINTV3[21). LAL, ThEDETFIVTIR ./ — FEHK
FOBRIC BV TI DL S BHRICE BT EHARENTVED
T, IPv6 DBBD X 512/ — FEASHENDLWR BN
TEOBRENHERRT AT ENTEENE IDZEHICHAN
ZRENDS.

x s

[1] M. Faloutsos, P. Faloutsos, and C. Faloutsos, “On power-
law relationships of the Internet topology,” Proc. ACM SIG-
COMM, pp. 251-262, 1999.

[2] G. Siganos, M. Faloutsos, P. Faloutsos, and C. Falout-
sos, “Power Laws and the AS-Level Internet Topology,”
IEEE/ACM Trans. on Networking, vol 11, No. 4, pp. 514—
524.

[3] R. Albert and A.-L. Barabési, “Diameter of the World-Wide
Web,” Nature, vol. 401, pp. 130-131, 1999.

[4] B. Huberman and L. A. Adamic, “Growth dynamics of the
World-Wide Web,” Nature, vol. 401, pp. 131, 1999.

[5] M. A. Jovanovi¢, F. S. Annexstein, and K. A. Berman,
“Modeling Peer-to-Peer network topologies through “Small-
world” models and power laws,” IX TELECOMMUNICA-
TIONS FOURUM TELFOR, 2001.

[6] I Clarke, S. Miller, T. Hong, O. Sandberg, and B. Wiley,
“Protecting free expression online with Freenet,” IEEE In-
ternet Computing, 6(1), pp. 40-49, 2002.

(7] D.J. Watts and S. H. Strogatz, “Collective dynamics of
small-world networks,” Nature, vol. 393, pp. 440-442, 1998.

[8] R. Albert and A.-L. Barabasi, “Statistical mechanics of
complex networks,” Review of Modern Physics, vol. 74, pp.
47-97, 2002.

[9] G. Huston, “BGP Routing Table Analysis Reports,”

[10]

1)
[12)
[13)
[14)
[15)

(16]

(17]

(18]

(19]

20]

[21]

http://bgp.potarco.net/

R)I—th, “IPv6 BRI AT LRy FT—7 bROV—DNFR
I, 7 HLERE 65 RLEARMERE (3). pp. 265-267,
2003.

B. Huffaker, “IPv4 BGP Geopolitical Analysis,”
http://www.caida.org/analysis/geopolitical /bgp2country/
G. Déring, “An overview of the global IPv6 routing table,”
http://www.space.net/ gert/RIPE/R44-v6-table/, 2003.
Y. Rekhter and T. Li, “A border gateway protocol 4 (BGP-
4),” RFC1771, March 1995.

T. Bates, R. Chandra, D. Katz, and Y. Rekhter, “Multipro-
tocol extensions for BGP-4,” RFC2283, March 1998.

D. Meyer, “University of Oregon Route Views Project,”
http://www.routeviews.org/

A. Lakhina, J. W. Byers, M. Crovella and P. Xie, “Sampling
Biases in IP Topology Measurements,” IEEE INFOCOM
2003.

D. Magoni, J. Pansiot. “Analysis of the Autonomous Sys-
tem Network Topology.” ACM Computer Communication
Review, vol. 31, no. 3, pp. 26-37, July 2001.

L. A. Adamic, “Zipf, power laws, and Pareto — A ranking
tutorial,” http://www.parc.xerox.com/iea/

R. Pastor-Satorras, A. Vazquez and A. Vespignani, “Dy-
namical and correlation Properties of the Internet,” Physi-
cal Review Letters, vol. 87, no. 25, 258701, 2001.

Erdés and Rényi, “On the evolution of random graphs,”
Publication of the Mathematical Institute of the Hungarian
Academy of Sciences, vol. 4, pp. 17-60, 1960.

A. Medina, I. Matta, and J. Byers, “On the Origin of Power
Laws in Internet Topologies,” ACM Computer Communi-
cations Review, vol. 30, no. 2, pp. 18-34 2000.





