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Analysis of Inter-regional Relationship among Regional Tier-1

in the Internet
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ARTCETH

47 —3y MIBITBEL S MO Regional Tier-1 AS

ASes

1. FLC®IC

A ¥ & —%v & AS(Autonomous System) & FEE 5
ML U= A8 CEHAINTWA XY N7 = BZNTND
FY M7 =2 DR) Y= VHEER T 5 Z L THDY
Mo TWbB, TD-d, 14X =%y bTIE AS MO EH
EROSKGEZIEET S Z L IZREETHS. LrL, Th
BB 2iE, HLwTa b aley — v 2ADHKEHCFH
Ay NI =04 0T ORI [1]. FD
728, 5 F THRA RN TONTE 72,

% AS X, BHPEEERLTVWS AS RS ZITE -7
BISTERZ TIZ, EOAS 237y b 2IEETNIE LWV
PEEETLZEEHIZ, FASOLV—T 1 VT RY ¥ —IZ
Beo THD AS IZRIEN IR EZ LS T 5.

FHASDOLV—T 4 I KRY) U —iZ AS HOBEFKIZE T
s, BITMEIZES L, AS MOBBRIIKRE DT

LORER
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3FEH S (1), [2).
(1) hZ > ¥v b (Transit, customer-to-provider, C2P 5&):
FHIZ KBS 72 AS(T a1 &) LN 2R AS(H
ART) OBRTH 5. BT H AR TR THNL
BhoA v R =2y hRERANOEGNEEZBAT2HD
Thd. R LT, TS XEHNARIZHED
HoTWaRTOREEILEL, WAXTIZEHEB X
CHEDHART DR DOAZILET 5.

7 VY > (Peering, peer-to-peer, P2P 7& &) HfEin3
FERLCTHS ASHLOBEBRTHE. —BNIZHS
BEIUHBDOHIARZYOREHERDOAZILE L H,
o7 ) v ITHERPEHED TuNA XIS 5088
MHRILIEE L2gw,

¥ 7V v (Sibling):[Fl — BB AR D AS % FikE L
TWB5ED AS AtoEEETH 5. —KkiICEH
WIZ R TORBEEHREZILET 5.

2 DD AS MOBFBEE T THRL, Tier £IEIEND 1 >~
R—2 v NEEKIZBIT 5% AS OALEMN T OBERLFET

3)
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5. —MRINZ Tier 1 LIFIEN B AS X, €TV VT2 HA
RINDREDOATA VX —3 v FDIFIEFETORBEIER
FAFTTED AS #187. Tier 2 IFIEN S AS 1, Tier
1 D25BATAEINIVYY P TA VY R—%y b EDIFIFSE
TOREHRE AT TE, D, Tier 1 PHD AS 2T
VY T&% ASTHD. £LUT, Tier 3 LIEENS AS
&, Tier 1 5 WL Tier 2 P oEATE NI VYUY M TA
YR —3v b EOIFEETORIBEERE AFTE, 2D,
Tier 1 % WM& Tier 2 AMAD AS & ¥T7 VY V7 TE S AS
Thb. £7z, Tier 2D 55, FEDHIHDFREENE R 1%
ET7 ) VT ENARIANDBEDATIEIFLTAFTES
AS 1%, Regional Tier 1 X FF XN TV 5.

& Z AT, % Regional Tier 1 DR X =7 wv b L
TWAHEHERBIIZTNENELZ>TWS, ZH#ibod, &
Regional Tier 1 & Tier 2 D —f¥MHRTEHIZH B L ST,
Tier 1 BIMAAD AS ¥ TV VI TED AS DS D D,
HLUZ D ThhE, Mo Regional Tier 1 A1 ASEEEEE
g 525G, TOBBRREBTET) V2R b3dTThs
B, AS OHEDOEFEDERTEY 7V v 7 OBRIZAR N
s H 5. £ T, AW TIL Regional Tier 1 TW S
HIZIXE BN TH 2 LIE L, £ B[ED Regional Tier
1 EAINd AS FLOERELY, €7 v 7 OBRICR
500, hIVYy NOBRIZIREDPESTT 5.

A E D Regional Tier 1 Z¥E T 5 HEFAFDO@ED TH
5. £7, 6] ICHEDE, Tier LIZBTBHASEA Y R—F v
NEIRD T T T 06N T B, KT, Regional Internet
Registries (RIR) D7 — X ZHWT, & AS OfiEd 5
I RUATL, AFARUSAOEIZHET 2 ASH 75
TWSHRAT S, oz ASDS L, BIRD 3 2D %
W7=L7-b D%, ZOEOD Regional Tier 1 TH 5 & H|&E
5.

(1) Tier 1 D ASHPEHETE B2 TD AS IZEETE 5.

(2) EWNIZ Tier 1 IAMZ T BN X L7 d AS B3R\,

(3) Tier 1 IAMZEIWNIZE TV Y IR AR DD &
H12oh5%.

A E D Regional Tier 1 ZHE L7z, 2 7 E D Regional
Tier 1 LHEE N7z AS ORIDOBARE RS,

AT, CAIDA IZ& 3 2019 4E 1 AR M DT — &
v b [10] ZHWT, FiE ASEAL N5 yEH (T AV -
TN -mYT cAFXF VA R—=FVR)LHARD 6 7
E @ Regional Tier 1 [ O#KBIREZMHA L 2. £ Dk
H, Regional Tier 1 A LO#ERIZE T Yy b OERK
ZRBEDOR—EBEAETSE L, Eick-TIE, 2 7HE
® Regional Tier 1 OFIZE TV v 7 OBBGL R WE H
LI EERTER. £, TORPTEL DHED
Regional Tier 1 # 57 A X <IZHD AS ®, BEEI/NX Wb
EDASIZHLTETV V7% L, Tt D RELRNED
ASZHARZTELTWVWAEDIZOWTDELEET T,

© 2019 Information Processing Society of Japan

1 AY&—3%y hbROYERDDWED 4 DDERE 1], p.3
® Figure 1 & Y 5k

MUF, %2 mTIRBEEMAERENL, BIETIE, A
FETHWZT =Xty MZOWTihRE, FA=ETIEED
& @ Regional Tier 1 &9 5 FHEIZDODWTHNR, 5
T TIXFERRIZ 2 7 E D Regional Tier 1 DD BE{RM: % e
I D, BOETIE, BLEHITVY, MBRITHE7THTARRX
EELDD.

2. BEEMRE

AFETIE, 1V —3%v b MREY%ERD B LTI
DVWTHINT 5.

Reza 5DY —RA{HmXIZEBE, 1V Z—2v M MK
O ERDBMIEL, KDBREIZLD, 1D0&51i24
SOBBEIIAITE I ENTES (1. BREFEMALDOHS
gz, (1) V—=RDA v RZ=TzAfALN) (2) =&V
)b (3) W— R DFHET B HUK (Point of Presence, PoP)
LA (4) AS LAV 12725,

AWGEIE, AS LRV OERBERIEH L3 DTH 5.
AS U RIVDMFIZHEWT, HEfBifcz s 7 7 THRET 5
BRiX, ASH T T 7D/ — N, ASHOmEERNTZ 7D
TyYr#nd(l]. &7z, BHLOED, IXPH/ — Rl
TETMLT B LEH5.

AS LRV TIE, B2 585 OA R T Tldn<,
AS FOBREHET 2MELEETHS. AS HOBERIC
DWTIE, KRELHITB L, MHAIZ KB Z AS(Ta N
1 X) LN AS(I AR <) DB THE NIV Yy
b, BHERIZIEALCTHE ASHRALOERTHEET Y
7, F—FEPEED AS AL TWAEEDY T v
TD3IONH5B.

AS DBtk %Z KD 5 ET, valley-free property &5
HEPISHHAINTVS [1]. 28l 1 2ORKICE W
T, 1ETUNSZNSHARZ, HENEETV VI
FAZNRT Y MEREELZS, TNURRIEEARIC S aNT
ZMENARI~NDEENY T v TEDOEEIPDWVTH
MTHDLWVWIEZXSTHD. ZOHEZFIL, BEHOT 0
NAZRET ) Vv IHFORKE HEOMD TN X
7Y VIHFPFZIFEE LRV E WS FHANIE W T»
5. Gao I%, valley-free property (ZIZ T, 7H/NAT Xk
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AARZT IO — BN IFHEEA KR E L, AS OEIFIX AS
DB (Hife LT WD AS OB ITHflT 5 &\ S I 5
DTNV TY XALT, AS DBR%Z KD 7= [3]. Battista 5
1&, valley-free property (23 %)L — b DE % BUNRIZHN
25 &5 AS OBBRO T~V E ) v 2 IZE D 4T 5 ME
EFEZ, TOTNVITY ZALNNP HEETHDZ LR,
EBTNTY AL ERELZ[4]. 1 X —2 v bTI, R
BEI L DRBERD Y — 27 4 Y, valley-free property D
ZBZFCK VRIS THoNE 2 L hd 5. Matthew
5%, valley-free property @& X HZ#EHET, AS LR
VT ASTHIDBRD 7 XV T 2 $ 5703 XL %2 57IF
U7z [6). 7TV XLDFMIL3ETHERS.

AS OHIEIZEE S B8 TH N TS, Rasti 51 P2P
TIVr=varyprsTy Fa—HFDIP T F L AzHE
L, ThEmiczy Na—¥ e EEERT 5 AS O
TRIEDY D ZHERIL 7= [5).

3. HRALET—%tEY

ARETIE, AFETHWZT—XEY MZOWTHN
5.

3.1 AS OBfMET—49 Y b

K THW T =Xt v M, Matthew 512X 57V
TY XL B IEDSWTERSINEZHEDTHE. TDT I
TY XA, AFD322{KELTWA.

(1) ASE7ua— Ve RE 2R 57201C, Tan
1 RXEHHT 5.

(2) v b7 =2 O Efi (Tier 1) 121%, BEWIET YV
TUEW, 7V =0, ioT\W5 AS BFEET 5.
(3) TANAEZNOEHARTADY VI &Mz &, [
UASH2EBETAZ Lidmw. (P2C VY Y7k

BERIIFIEL 2R\, )

B, V=2 ET I 7HERIIBEWT, DT T T G
ZRLT, GOV T773705b, BRITITIZHDEHOD
2ET. R ET ) V7 OBBTIREWCmo YT )
VIHFIZODOWTORREILE LA, Tier 1 O AS &7
ONA a0 720, BEWEEZ2T 5120, EiEE
edlhinweExonsd, LEOZEHS, Tier 1 ®
ASHLIEBEEWIHEER LAV, %277 70Tk -
TWaeHHlTcEs., DD, 7V —27OKIH Tier 1
DYEIBNDEEZABEAD. ZOTINTY ALIZEN
Ti&, 7V —2®OHTH, Transit degree 3@\ AS 2% <
EFxoTWEHD%, 2y b7 =27 D LA (Tier 1) 2
BT BTV =R LUTWVWAS. 74, Transit degree &
X, PBASLEHRLTVWEASDHL, TDASITL-
THEEVPENINZ ASOBERL TNV,

¥z, ZOT7NT) ALTHATEZDIE TV Y b
ODEBEET ) YV IDBBRDATH L. TDH, V7

© 2019 Information Processing Society of Japan

Customer Cones
2 Customer-Cone 22\ T
http://as-rank.caida.org/about#rank & b i

¥ 7 OBIRL &M T E 20,

7 —&+ v &, Route Views Project [7], RIPE’s Rout-
ing Information Service (RIS) [8], TANA’s list of AS as-
signments [9] DT — X ZHWTERINTNE. BERK
13 C2P T 99.6%, P2P T 98.7%, FHHE L C2P T 99.3%,
P2P (% 99.3% DFEE T AS HOBRICT NV EMGT 5 Z
EMTEDLILAREINT WS,

CAIDA L&Y EROT VT XLATHAT—X &Y b
PEBINAHEINTWS [10]. ZOTFT—X+E v M,
% AS HOERBIRIZT NV ITZ LT —&E, 2y b
7 — 2 O AL (Tier 1) ZHKk$25 2V -2 Il8E05
ASDUARDEENTVS.

3.2 Customer Cone

Customer Cone & IFHE DI A X < DREEED A% 1> T
EDELS ASDIBDZ L THS.

2 D A @ Customer Cone iZ A, B, C, D, E, F®D
6 OCHYH, BIZB, E, FOD3D, DEDHHT1DOT
HD. CAIDA IXTN%E AS O T ¥ 7 1T OO FAMHHE
IZHWT WA, F£72, % AS @ Customer Cone & 725 AS
D—FEIE [10) DT — X & —FIZ AT TV

3.3 RIR IZ&% AS BFE5DEWVETT—%
RIR(Regional Internet Registry) IZEMIEND 1P 7
RLUZADEI Y Y TERTIMMTH L. BARMIZIE, b7 A
A %Y TS ARIN, I—0 v/, fl, Hk7 7 &Y
§ % RIPE NCC, 7Y7, K% %49 % APNIC,
TTVT AV Y TEg R H Y9 5 LACNIC, %
LTCT7 7V A%EYET S AfNIC D 52120 h0TW5,
RIR IZZHURTEI O YT ASD ASFEF L ZTD AS 2H|
DUTCHREREE2F DT -2 2BHARLTNS.

4. REFE

AETIE, CAIDAIZ X 5% AS AL OBRIZEIT 57—
REICIZ, YD AS DIEE D Regional Tier 1 TdH 5 % #t
ETHFEEZRET S.
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4.1 Tier 1 HIEICE T BRE

ARWFZETIX 3.1 Hi TR U7z CAIDA EfEL T3
T—=2ty 0] ZHEHATSE. ZOT—Xky bTIEYT
VU T EDEREIRAZ S Z LRGN D, FD AS
DET S Tier ZIELKHETERVWEDVREFEET S, L
NL, TOT—Xty MIFEFEIZEGEVWEEEZR TV
D=, KFKTIE, ZOF—XEy FAELVEHD
ThHhdLREL, Tier ZHET HZ L1295,

Tier 1 IZJB3 % AS &%, €7V VT HAXRIADIRE
EORTA VR —3y FOIZIFLTORKIEHRE2 AT TE
HASDZETHY, TDD—MRENZ Tier 1 R IIAHE
W7V ZLTWwW5a,. UL, CAIDA 23EfiLTWn3
F—X¥w MZlE, Tierl D—EFHOAELET) V7 LTH
b, TanNt ZEERZRWAS, Thbb, ETUVIL
TWARWMED Tier 1 IZFETERWEHEIND AS i
FNTVWE, ZDLS% AS OFIZIE, AR Tier 1 & D
VTNV ITDBEBRIZH Y, Tier 1 LHETARE AS &%
NHAEEMERHS. LEL, AIETIE, ThoD AS I
AFTELRVREEEHRS —EMD 5 L HIWT L, Tier 1 OfE
DO IERATEZ LU, Tier 1 IZET S AS 1%, v
F7— 2 D& EAL (Tier 1) 283562V —2icEENS
AS DATH B ¥ L7

4.2 Regional Tier 1 O

Regional Tier 1 DE I, FEDOHISORIEIFRIZLET
VYT HARIADBEDATIEIFETAFTES AS
THb. 1277L, Tier 1 27051 ZIZHED 2 DD AS X
Y7V v IOBBRERZRLSTE, Tung XERETH
WWEHEWZIEEVRAREE 5. 20X AS I, B2
DO ASMZHER L TWRWSE LW, TDkd, E
BRI T oA X ORI % - T Z OHUSNOE(E % % L
TWizE LTH, BEZRNE, REDHIEDRIIERIE
ET7 V) VT ENARIADBEDOATIEIFLTAFTTES
ZITOEKIEZH 2 ASEFHELTVWEEERS. ZDLD
72 ASIZBIL TH, A% Tl Regional Tier 1 & R IT
5.

PLE& b, KT, Tier 1 oBATE IV Iy
FTA YR —%v b EOIFIEFETORBEREZ AT TE,
D Tier 1 UADEAND AS LTV V7 TEB AS %
#ZE D Regional Tier 1 £ 55 Z 2125 5.
E2TORBIEHR L 1L, Tier 1 D AS DEETE S AS. 7
hb, £TOD Tier 1 ® Customer Cone DHIESEE L,
Ny 7y THDAS 28, HEOREZIZLALZD AS
WZIRELTWRWE DRI T 5.

Tier 1 MADERD AS L ¥T7V 7 TE S AS OHW
HAIEE HAME A E DX WA, ENIC Tier 1 Mmoo
Reid ASWH 31546, P b 0232

X TERY. 22T, EWIZ Tier 1 BAMZ T NS XX
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ZZT, 1E3F

B AS MR\ Z &% Z DED Regional Tier 1 D&MD
122U 7.

ASIZ & o TiE, ENOMD AS & &< EHEL TWiaw
LEDONH 5. HIZIE, 20194 1 ARREOT—X T, 77
VLD AS263414 IZIF A AR TRET Y L TWS AS
1372, TaNA RIET A D AS20473 DATH 5. Z
D& 57 ASIE, Tier 1 MADEND AS &7V 7T
D5 AS LIFWVARWEAS., £ZT, Tier 1 UAMZEN
WCETV VIR NARIND B L%, ZDED Regional
Tier 1 THBZ DD 122U 7.

UEDZ &hns, RETIE, UTFD3 D% T AS
% Regional Tier 1 &3 5.

(1) Tier 1 ® AS HBE[ETEL2TD ASIZEETE 5.

(2) EMIZ Tier 1 BIAMZ T 0o X d AS 37200,

(3) Tier 1 MAMZENIZE TV v IR AR HBDIRL L
H1oh5.

4.3 Regional Tier 1 DHETIL T XL

¥9, ASE/— N, ASHOEREzTYy Ve U1V
R—3v NEREKOERT T 7 E2EKT B, BB, T v

Zi%, CAIDA DT =Xty MIH BTN %EDIT 5.
Ty UM PP DA, BIERITMEIZL, P2C % C2P D8
BRTOANA ZPOSAARIIK Z RS,

WRIZ, AV X—2y NRKRDTZ 705, 4T 5ED
Y77 T 7R L, ZIh5 Tier 1 OET 5 AS % HIR
5. RTA28ITHERZ3DDRMEDS L, (2) & (3) %
Wiz 3 AS 2 BT, BRNIZZY 777 70R2THOTy Y
DTNV EERED ) — FEHERL, (2) & (3) iz
ASDAEHEDL. ThOHEDASDI L, (1) DEMEiHZ
THEDOEET.

F9, Tier LIZEMT B AS #7021 ZIZHTE, ¢
bbb, £TOD Tier 1 D Customer Cone DFEFITE F
NTWNIE, =TO Tier 1 BELGELAES AS IZHEAHE
HdLVRB. BL, AENTORITIILE, LJ\TODﬁ(f“C,
EEVRENPELZHET 5.

(1) RDB AS BEGEFEEZR AS 2T 284 A 2R
T5.

(2) D AS @ Customer Cone ZHEH A IZHHNT 2.

(3) ZDASDETOET Y ¥ 7 HFD Customer Cone %
B£E A THKWNT 5.

(4) 2D AS DETD T a1 XD Customer Cone % £

REIL, 2To7anNg Rz LT (2)~(4) %

MOKY., ZhE, TanNt X0 kbETH.

(5) #4H A & Tier 1 @ Customer Cone DA % KL,
4 A 77 Tier 1 @ Customer Cone DEE % & A TV
L, KD ASI1E Tier 1 BEFELFLETD ASIZ
FEARETHL VRS, TOTRIFNE, FELRFE
ASHHBELENVRD.
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5. FHfieER

ARETIE, CAIDA DAL TV & AS [H L D HEE
RICET T —X2MHL, AIFEOEOD AS (23 LTk
D F{% T Regional Tier 1 Z#E L, Regional Tier 1 £ ¥
ESINT AS AL OBHGEGREMRA L, 8T 5.

51 FRALET—9EHELEE

AWETHHA LT —&1%, CAIDA ® Web ¥ 1 + T
BAEENTWAREDDSE, 20194FE 1 HDED % H W=,
ZHIE 2019 FE 1 A 1 H~5 HORBIH®RZ T2 U CTIER
INZbDTHSD. ZOK, 7V—ITH-o7- AS 119
i cd v, AS3356, AS1299, AS174, AS2914, AS3257,
AS6762, AS6453, AS3491, AS6461, AS12956, AS209,
AS3320, AS7018, AS701, AS5511, AS2828, AS1239,
AS286, AS6830 TH 5. 7z, KAWL TLEL ZEIZ,
Aiig AS BE WL\ AL 5 AE (T AV A, 75V, b
7, AFXVR, K=F U N) L HADE 6 rETH 3.
INSOF—RIZET ARG ERL, R2I1TEL
H5.

£ 1 KED AS BT HEAT —%

N . Regional Regional
e | Aso STl Ter1 Tiert
wy "% om oma
TAYA | 26751 11 631 2.36%
751 | 6319 0 88 1.39%
vy 6220 0 27 0.43%
1¥1Y R | 2606 0 246 9.44%
K—=5 VK| 2516 0 27 1.07%
HA 1103 0 16 1.45%
5.2 #ER

#%E D Regional Tier 1 [l D EAEEARIEER 3 D@D T
»H5.

TAVA - T INVEOELEIL 251 fH Y, TDSH
55T A AR T a1 ZeimoTWd, TOETT
TONA XL AS3549 TH S, F7z, TAU ARSI AR
REBRSTWBEDIFAMTH Y, TN X% AS16735,
AS4230, AS10429, 71 A &< 1% AS2688, AS4913, AS11179
TH5.

—HT, TAVH - w7, S0METOERELET
Dy EHEINTWS,

TAY I A F) A OEREIL 638D, TDHHT
A AT NA X725 TWBDIF19ETH S, T A
VH-TIVNVEEIRRERY, TANS X EiRoT WS T A
U A®D AS & AS3549 DAz, AS702, AS7922, AS8757,
AS19324 3B 5. —HT, TAVAHIBAAZT LT
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WBDIF 16T, HARIEHS>TWAT A AD AS I
BeexThb., A X)) A[UBEEL IR AS BT TN XA A
AT ->TED, TAVA - 7IVLMEITEN, Hx
RAS BRETHRVWERZLTWE I D bhotz.

TAVA - R=5 VORI 7THHD, TDH5H6
AR TV v r7TchHsd. 7TAY DO AS14061 & AS14907
M, TNTNR—F > K AS20804 & AS29314 & AS196844
WZRHLTETY VI LTWS, BOD 127 AV D
AS20473 BIAR—F > KD AS34209 D 7 aNA B ipo>T
W5,

TAUHN - HARBOES LM d b, TDS5H 85 #H
7)Y T, 1LERT AV AN TanNt ZD I vYy b,
BODSEPHAARRTONS XD Ny NTHB. T
ONA XEBT7A)ADASIEAST03 TH Y, HAXT
B HARD AS 1% AS9466 THB. —HT, WAXRTE
BRBETAVHDASIZINATINSTHY, 7ot Rxeihs
HAD AS 1% AS2497 & AS2516 ¥ AS10026 TH 5.

AXVA - K=F v NHOERIE 3 b, TD5H
S2fERET VYT, oD 1AM F) AD AS8928 H3
R—F 2 FD AS31242 DT NA X2 >T\W\W5,

1F YA - HAB ORI 182D, D55 178 #
N7V VT, 1TEDAF) AR TaNI XD oIy
b, BOD2HAPHARTONS XD T Yy N THB.
HAN a1 X &5 85451% AS2497 5% AS61215 7
TN X T AS2516 A AS6894 D TN X ThbH. 1%
VAN TaNA R0 B840 AS15412 2 AS37906 D 7
ONA RTH 5.

oD ASHTIE P2P OBEBLAR SN D - 7.

53 ER
5.3.1 FXAHDAS3549 ICDWNT

7 AU 1D AS3549 1%, 75 VLD 55D Regional Tier
12HAR<TELTED, 1 F)VRLOERICBENTH,
TAVADAS DB TONA X5 16D S5, 8{#HlE
AS3549 RN TENA Rl oTWVWDE, ZHW\WoZ b,
BHS2ZMD AS KD BHBEBREVDTIFRVWNEE
7.

& 412 AS3549 &L T A VU D Regional Tier 1 D#H
% RS, i Regional Tier 1 £ kRB &, 1 VX —% v
M &K T D Customer Cone ZEANTIHMNTHH, 2HD
AS7922 12 LT EDEEDIFTWSE., —HTT A Y
HEAND Customer Cone TlE, AS7922 & JEAL A WiHE L T
W5, EOMD AS BIREHARB &, EEESLTWS AS
NhDEBDL IS, FEMIIZAED AS & OERICH
EANTWDE ASTHDZ Wb,

FHIZRU Tier 1 2P XNz AS & LHHiKT 5 2,
AS3549 OEIFLIE Tier 1 IZHEN S AS OFALE & IFIFE
DLORNZ R h 5.
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* 2

HED AS WG

HENMHF US BR RU GB PL JP
1. 7TAUA P2P | 14998 -
AS #: P2C | 32706 -
26751 fi# C2P | 32706 -
2. 77V | P2P | 2762 | 48092 -
AS % : P2C 105 9413 -
6319 f C2P | 622 9413 -
3. avy P2P | 1487 351 6024 -
AS % : P2C 40 9019 -
6220 il C2P 103 9019 -
4. 1 ¥V R P2P | 2929 1767 | 6954 -
AS % : P2C | 373 8 1413 -
2606 &l C2P | 1526 24 1413 -

5. R—F 2 F | P2P 592 261 191 160 -
AS # - P2C 17 1 3 3346 -
2516 il C2P 156 3 13 3346 -
6. HAR P2P | 486 89 472 9 230
AS - P2C 107 0 12 0 1079
1103 f& C2P 177 1 5 0 1079

&t P2P | 23254 | 52286 | 9979 | 12533 | 1252 | 1298
AS - P2C | 35290 | 9523 | 9088 | 1815 | 3367 | 1198
45515 i C2P | 33348 | 10039 | 9132 | 2981 | 3519 | 1262

& 3 #KED Regional Tier 1 [Al LD #EHkRFR

B EN\HF Us BR | RU| GB | PL | JP
1. 7TAV A P2P | 1082 -
AS - P2C 0 -
631 I C2P 0 -
2. 75V | P2P | 192 | 826 -
AS - P2C 4 0 -
88 i C2P 55 0 -
3. uv7 P2P 80 4 22 -
AS - P2C 0 0 0 -
27 fi C2P 0 0 0 -
4. 1 ¥V A P2P | 603 30 | 255 | 3914 -
AS# - P2C 19 0 0 0 -
246 I C2P 16 0 0 0 -
5. K—5 K | P2P 6 0 19 52 20 -
AS# - P2C 0 0 0 -
27 i C2P 0 0 1 0 -
6. HA P2P 85 3 11 179 3 36
AS - P2C 8 0 0 2 0 0
16 {# C2P 1 0 0 1 0 0
&Rt P2P | 2048 | 1055 | 391 | 5033 | 100 | 317
AS # : P2C 72 4 0 21 1 10
1035 f# C2P 32 55 0 18 1 2

F7-, AS3549 X, 2014 EDWET, T—X2H5 4 H
L 6~12 HDS%H 8 HYUAND 7 » ATl clique IZ& EH
THY, 72 Tier 1 & L THEEL T Wz &l TE 5.

AS3549 @ 7aNA X, AS3356(clique D727 T, Cus-
tomer Cone DS KD AS) & AS4657(> ¥ HE—ILD AS
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7273, Regional Tier 1 T H72) D 2D AS TH D &
M ENTWS. ARIN @ whois "1z k% &, D5 B
AS3356 & AS3549 OEHA 134T Level 3 Parent, LLC &
WOMRETHD., ZDZEh5, AS3549 1% AS3356 & &
TV VI OBBRTHE L BHENTE S,
5.3.2 7XYHh - TSIIIEDERE Customer Cone
FK6IXT AV HD AS3549 LEH L TWBT T IILD AS
A4 VR —3%v bEIKIZEIT S Customer Cone DJEIZ
N, EFNFEN AS3549 & DHEHBIFRE ANZEDTH 5.
Customer Cone & AS OH#IBEI %2 X TIHED 1 DTH 5.
ZF D7, FEARMIZIE Customer Cone WA E 7 AS 1T Y
BRI K E W AS, 2bbMD AS 7Y v DR
IZRORTWAS THEHEERDZAS. LH1L, AS3549
LTS UNMOERBERE R TAS YL, 1VEX—%2v b
e 72V NVERNDM T Customer Cone D3 KD AS
THD AS16375 1% AS3549 DH AR TH B DIZH L,
AS10429 % AS4230, AS1916 13TV v 7 OBHRIZH 5.
K1z AS1916 (ZB8 L Tl Customer Cone A% AS16375 D 10
ADIUFTHD. ZD&D LEHRBRIZR>TWSAEE
e lT22FX6N5. 1 DI3HELHEIATHS.
H 1 DIEFEHHRETH S, AS3B49 L ¥T VY F LT
W53 32D ASDASEFEFIFIMD AS KO E/NT V. ASHE
FIE— RN WETIEE E VIR I T B
DTHB. TD, ASEBMWNIR 3 DD AS IFilk
21X AS3549 TV VI DBRIZH D, TDOEELSHY

*I https://www.arin.net
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£ 4 7 AV HID Regional Tier 1 D FE NP EH A~ DR

2D EWND HNARTITIRD HARIZIED e
o . ) . EHEERLTWD
AS &5 Customer Customer fDE D Regional Regional Tier 1 O AS 755 2 [E%
Cone Cone Tier 1 ® AS % AS Wb 5 EE

AS3549 6607 1483 99 23 53

AST922 2517 2247 2 1 18

AS7843 883 864 0 0 12

AS62663 853 4 0 0 10

AS11537 804 670 4 4 22

& 5 Tier 1 DENPESM~ DB
) A EX/NO) EHD ﬁlﬁvﬂ?é ﬁgavgmé R L T\ B
AS &5 Customer Customer D E D Regional Regional Tier 1 ® AS 755 % %
Cone Cone Tier 1 ® AS ¥ AS 2% 5 EH

AS3356 Us 33339 8410 552 91 114
AS1299 EU 28760 95 465 94 114
AS174 UsS 25095 6453 704 116 153
AS2914 US 23720 3640 372 68 94
AS3257 DE 22911 497 320 54 85
AS6762 IT 15631 575 152 68 96
AS6453 Us 14893 2754 204 81 111
AS3491 Us 9193 458 86 35 7
AS6461 UsS 7557 3805 85 15 58
AS12956 | ES 4648 136 47 27 72
AS209 US 4463 3245 38 8 34
AS3320 DE 3445 768 102 23 42
AS7018 UsS 3110 2832 17 5 27
AST01 Us 3053 1732 30 13 31
AS5511 FR 2509 459 59 36 63
AS2828 UsS 2283 1516 19 2 29
AS1239 UsS 2020 365 27 21 43
AS286 NL 1906 332 49 10 46
AS6830 AT 1906 118 39 12 34

£ 6 TIVNLDAS & AS3549 DR

&7 HA®D AS % Customer Cone JIHIZWR7-H D

ExNO) EAND AS3549 Regional EXND) EAD
AS &5 Customer Customer o) AS &5 Tier ke Customer  Customer

Cone Cone Hel B AR 1 Cone Cone
AS16735 1857 1777 C2P AS2516 O KDDI 571 344
AS10429 1515 1472 P2P AS2497 O 11J 421 358
AS4230 521 506 P2pP AS17676 O Softbank BB 288 246
AS28329 376 375 C2P AS4713 X OCN 175 146
AS25933 324 321 C2P AS10026 O Pacnet Global 144 111
AS52873 124 124 C2P AS2907 X SINET 96 82
AS53013 110 109 C2P AS23815 X JPIX 92 75
AS1916 73 71 P2P
AS53181 51 51 C2P

ZDRMNT, AS4713(OCN) IZ2W T, Tier 1 TH 5
AS2914 2S5 NTT B EELTE Y, HRTIE—#%
IZ Tier 2 L EbNTWS ASTH S, A THAL
F—&X¥v b TH, 24D Customer Cone WHAT 2 FH
IZZ\ AS2497(11J) & 3 HFHIZZ\ AS17676(Softbank) &

7)Y DEBRESIT TS AR H S.
5.3.3 AS4713(OCN) ICDWT

£ TIEHAD AS % Customer Cone JEIZIiR7-E DT
H5.
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BTV IOBRIIH D EHEESNTVWS. L, 2K
@ Customer Cone "HAT 1 HHIZZ ™ AS2516(KDDI)
DAAZRITHDBLHEINTE D, Tier 2 LY h 2
Motz. KYIZOCN B KDDI DAARYTHHHREMNES
BETERWA, Matthew DTV TV XLNBARLET Y
VIDERTHEEDEE ST NI Yy b OBFRE HWr
U= TTRetED D 5.

6. BbHYIC

AWFFETIE, #%[E T Regional Tier 1 £ AR INTWVS
AS & Tier 2 D—fRIZRFERIZH D X 512, flED Tier 1
DD AS b7 V) T TES ASTHENEI EilE
U7z, 2072912, T %ED Regional Tier 1 %53
BHEMEE R U7z, BARIIZIE, Tier 1 ® AS V' FETES
2TOASIZHETE, ENIZ Tier 1 ANz T A X2
7% AS 72 <, Tier 1 SMZENIZE T Y v IR A&
WD 1 DHBEH D% Regional Tier 1 & U7z,

Z LT, EBIZEA 5 [E D Regional Tier 1 [F A3 EARH)
WED LS BRBEHRERICD DN Z2HRA L. TORE,
KBAPFET VORI STWED, I vYy
FDOBERIZR S TWS AS bR TE . 72, B
ED Ay b7 —2 Tl Regional Tier 1 £ H|WrINTWVW2
7, MO TE Tier 1 LHEINTW2 AS BFEL, D
&5 7 AS T E & O ERIBI R AL D Regional Tier 1
£ 05 Tier LIGEWEDWRHEZ L 2R L~ LT,
Regional Tier 1 @ AS HDO#EHt DEAEIZIX, AS %5 (AS
DEI)REELEEb-> TV AR Z R U7z, miRIC—#%
IR R U HIBRER e I o 7 ASBFHET 52 8 %
RRL, T—RZDAZBEIIIOVWTH S MU,

AWFEDSHDOFEE LT, HETHIEZEYTI L,
2019 4£ 1 HMADBERIZOVWTHRDZ Z DD TS50
5. FHT KD EIRZEOBERPBEBRORRIC L 528k R
LZENTELHEEMELEDS. £72, T—XDORZEEMEIZ
DWThH, T—REHEPTHRELT, LOEEEZ EIFEZ
EWEFEFND. KiFZETIE Regional Tier 1 % [E AL TR
5E L7275, Regional Tier 1 M AS 2347 /8— L T WA HifH I
EHALL IR SR\, 22T, 77703 a=7F 1434
BEZHAWT, 1V =32V F2WDPRDT T ARIZY
7, 77 AREOERBGRERDDZEDNHITONDS.

HEE AWIED % JSPS B JP17TK12671 DIk
%750 TT.

SE X

[1]  Reza Motamedi, Reza Rejaie, and Walter Willinger. : A
Survey of Techniques for Internet Topology Discovery.
IEEE Communications Surveys € Tutorials, Vol. 17,
No. 2, pp. 1044-1065. 2015.

(2] RS KSR, ILIE V. EIE AN & W 2 AS B RE
FROBUEFMTFIEDRE. HERUBZE SRR E 1 > & —

© 2019 Information Processing Society of Japan

[4]

[5]

[6]

— 469 —

Z v b EEAFAM (I0T) |, Vol. 2009, No. 21, pp. 271 -
275. 2009.

L. Gao. : On inferring autonomous system relationships
in the Internet. IEEE/ACM Transactions on Network-
ing (ToN), vol. 9, no. 6, pp. 733-745. 2001.

G. Di Battista, M. Patrignani, and M. Pizzonia. :
Computing the types of the relationships between au-
tonomous systems. Twenty-Second Annual Joint Con-
ference of the IEEE Computer and Communications.
vol. 1. IEEE, 2003, pp. 156-165.

A. H. Rasti, N. Magharei, R. Rejaie, and W. Willinger.
: Eyeball ASes: from geography to connectivity. Pro-
ceedings of the 10th ACM SIGCOMM conference on
Internet measurement. ACM, 2010, pp. 192-198.
Matthew Luckie, Bradley Huffaker, Amogh Dhamdhere,
Vasileios Giotsas, ke claffy. : AS relationships, customer
cones, and validation. Proceedings of the 2013 Internet
measurement conference, pp. 243-256. 2013.

U. Oregon Route Views Project.
http://www.routeviews.org/.

RIPE (RIS). http://www.ripe.net/ris/.

Autonomous System (AS) Numbers.
http://www.iana.org/assignments/as-numbers/as-
numbers.xml.

CAIDA AS Relationships.
http://www.caida.org/data/as-relationships/



