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(1.1) B=: ASESDOME(1)

O ASESDHENVFER
B 2000%F4E, 9 TIZGeoff HustonK. Tony BateskK. J.Scott K EMNASESIZD
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(1.2) ASEBS D EN KN -- 4/N1ME

B R0
2000%

IETF idr working group TE—<&#®

~> 2k draft-chen-as4bytes-00 (X,

=11 812 submit S TLVA

OCOFR T New AS PATH” (AS4 PATH) [XE%Y
A FENTLVELD

B 2000£f

F12 BDIETF49 TS

LJidr working group
B20014F1AIZ draft-ietf-idr-as4bytes-00

BRFCERIDI-D: draft-ietf-idr-as4bytes-13
B2007%E5HIZRFC4893IZ,
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(1.2) ASESD4/NME

O ZETBHE
B BEEO2/ N HEBGPRAE—AIZITEEEE5 Z 7\ &

O 4\(MEDER

B BGPTET7ZRAMEFENANANESIHIEZHEDRT S
[0 OPEN message @ capability FTyo%{F>
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O AS PATHREM. B&LUAGGREGATORE

B ANA SRS —F D2/ St IL—3 ERIET BRI, 4731 F

BINITARTETTTS
O 2/ 8 MAINBRRILE T HIR1Z, AS PATHEMEPAGGREGATOR
BHEORE2NN(AE %?ﬁazé

O AS4 PATHREMZ#HT-ICE tlonal Transitive)L. 4/ 1k
'i%;ﬁgl;tAS PATHZ. 2/vﬂ~ IL—ENT ZIL— LTt 5L
P)
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(1.2) 4/5\AFASDLLH

New BGP Speaker

() =

IO RITIT—3 (4L —2/81F)

Old BGP Speaker

My AS

Capability
Code

Length

23456

65
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2.3
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NOTIFICATION nsupported
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OPEN&ERIL

EHzRT

2007 (c) Nippon Telgraph and Telephone Corp. 8



(1.2) 4/5\AFASDLLH

A AIDRIALT—320 (21N b—>418 (1)
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...................... (4710]
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(1.2) 4/3(FASDLLH (AS_PATHDIELY)

Origin 192.0.2.0/24 :""-*ﬁﬁmm»rrAsivrnsr%mi
\ i - ‘AT . AS_PATH = “1.2 1.1" &73%,
4:\1(k (AS1.1 AS_PATHRE!%: HASEANAFTRR ORAMEOAS PATHE. 41tk
% 1.1 |.---— AS_PATHZ{R#FY HAS4_PATH
— BHICHHTRS
R L 2 — i : __________________ e
4/\1 b I

————

________________________________________________

_______________________________________________

optional transitive
BEASATOEEEMSE S

————————————————————————————————————————————————

2.\

_______________________________________________

2/\ 1k
T 12 1.1]
VIVACE S Segeessesssooiooeoeoo o\ \ ST

_____________________________________ :2INAFRDAS_PATHE, 4/3A k

————===r-----; AS_PATH#%{&7L1=AS4_PATH
1.3 0.4710 0.4697 1.2 1.1 | BEND, 4NFROAS_PATH |
- A
AS_P@)-Q?_I(% l&ﬁpoﬁgﬁgpﬁ/agarg—lgphoine Corp. 10



(1.2) 4N\ FASD LLA(JL—T R H)

AS-PATHODZEMNZHASHEENTINSCET, IL—
Tt d 5,
B 2/\(FASDOERTY, 2<-SANA M EB|AELALELT
ncLwnid, BAS#Fas-pathlcRRLTIL—THHTES,

B =12l 4ANAFASHEFEN T HEER (AS23456 & F
NTL D) &2/ 1 ~ASIZTaggregated &, EDikas-
pathNEFTTET IL—THRHTELRWGELH D,

as-pathA[ZAS23456 1RV RV TEHESENT
WTH, IL—TEIEHESELN,

L EITE
[4byte] 4697 4710 2.3 2.7 4713 2.2 2914
[2byte] 4697 4710 23456 23456 4713 23456 2914

X IL—T TR
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You are herel
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(1.3) 4N\ FASDERFR AR 2—I)L
Pa
NIC 4INAFASEBDSRRITOWNT
2 VRS —ISPAD A4
KRR P,
— ISPIL—A®M 4/ FAS
APNICHEZE M &FEFH k V2084 b 4134 M B IE BB
200751H 2 4 . L
Yy I )5 REIANA FASFIREEHD
FHHEFIT4 M rASES R 1 A CHCOBATHENLE
T4 ) ME 2N 1 FASE R B k b

FIANLSCFASER R ¢ | RO EE RIELT
o Il . :
HEEICF 21 FASE S & 5B ‘l[ ‘i 7
20104E1 R
VAR AR MERIECHE B CCTHETETLALE
P h 5 A BRI RET Ck I B I ICASERIST HNWE
tgfaa THll-TREI o L BIETEZAEN AL
E 1T
Copyright © 2006 JPNIC All Rights Reserved.

BAR,

IP7|~I/Z0)II/ )M’FU&T’\I/ /El/:l\l—T’f JANOG18 Jul. 2006
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7 IR

(2) 4\AFASDIFIR
H(2.1) 4/\AFASEIZIKR
H(2.2) AIN\MRASIZCHRDASTRLARERR
H(2.3) 4\A(FASHIEYTRITT
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4INARASDEIY ST

IANADSRIRIZEIY B THRIEF
B Specially designated Autonomous System Numbers:
123456 AS TRANS [RFC4893]

[ L T(2007FE7HB48IH%E)

& ] = PERE
1.0-1.65535 Reserved
2.0-2.1023 APNIC
3.0-3.1023 RIPE NCC
4.0-4.1023 LACNIC
5.0-5.1023 AfriNIC
6.0-6.0123 ARIN
65535.65535 Reserved

AS2.5 - AS2.14 [%, JPNIC-4Byte-ASBLOCK-AP ELTERESN TS
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A4\ FASHUS IR

200706

200701
200702 200703

200704

200705

B AFRINIC
m LANNIC
® ARIN

B RIPE-NCC
HAPNIC
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AINARASDIRR ~IPVAIL S ~

4byte AS [L EHDZEE (IPv4)

3 [—‘ N
o4 - Origin gl

A By
e

~J

1/17 &8

200701410 2007/02/10 2007/03/10 2007 /04710 2007 /05410 2007/06/10
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AINAFASDIRR ~IPVAILE ~

2007478108

Network
84.205.88.0/24
145.125.0.0/20
192.26.93.0
193.31.7.0
202.255.47.0

VV YV VYV

200745H822H
203.10.63.0

> 203.10.63.0

2007 6HA6H

> 57.87.2.0/24
57.87.2.0/24

Path
4697 2914 12654 3.7 1
4697 2914 3549 1103 1125 3.5
4697 2.3 i
4697 2914 3561 1273 5539
4697 2914 4713 2516 7667

o W

N W
-

EHELI=4/ 1 FAS
4710 4713 2914 3561 4637 4637 4637 4637
4637 4637 4637 4637 4637 1221 2.2 2.0 i
4697 2914 3561 4637 4637 4637 4637 4637
4637 4637 4637 4637 1221 2.2 2.0 i

BIELT=4/NMRAS 2/ RASE RS Dwk

4697 2914 5511 2874 41712 1
4710 4713 2914 3561 4637 4637 4637 4637
4637 4637 4637 4637 4637 1221 2.2 2.0

12654 16186 2874 41712 1
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AINARASDIRR ~IPVEILE ~

dbyte AS [LEHDZEZE (IPv6)

25
6/12 2{& B
15 )
4/21 F)EA
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0

O ST S o T . N S
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AINAFASDIRR ~IPVEILE ~

200747H10H

> 2001:df0:2::/48 4697 2.3 1
> 2001:4810:2000::/35 4697 2914 33437 6.3 1
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(2.3) IREFZDH4/N1FASIL—4

10S XR3.4.0LUfE (CISCO CRS-1,GSR)
JUNOSe (Juniper E-series)

OpenBGPD (3.9, 4.0) + 4-byte AS
patch

Quagga (0.99.6, 0.99.7) + 4-byte AS
patch
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B2 IL—RDA4INA FASK SRS

RH JL—Aa% AINA FASKIGRR | BT E A

AlaxalA |- - U —R B R

CISCO |CRS-1, GSR* |I0S-XR 3.4 | xtisiFH

ForcelO |E1200, E6OO, |FTOS 7.6.1 2007118 %
E600i, E300

Foundry |Netlron XMR 2008%FQ2F iF
Netlron MLX | | 2008%Q2FFE
BiglronRX | | 20084#Q3FF

Juniper | E-Series JUNOSe X it i3
T,M-Series  |[JUNOS9.1 | 2008#Q2FE

*GSR: Processor=PRP/PRP2, Interface Card=Engine3

*2007E7AG6ABILVEHEEB R TOER

2007 (c) Nippon Telgraph and Telephone Corp.
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e

E%ttﬁfi quagga DAEVFER=

EERIRIR

BJLY3IZ, RRARYIDPCE_EHERL,
4byte ASxIIG.IEXI D quagga ZEIEFICX

R—hrstET-.

Bbgpd 7OEFXDAE!H)

157107 HEITE A

“ Reflector
— —
R R

4-bytext it 4-byteIE Xt s
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Kbytes

Az

160000

140000

ELELLE: quagga D AT FEH=

120000

e ————

100000

SO0

0000

40000

20000

IPv4 $92275#&ET
Z=[Z6MBIEE
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7IRTAY

(3) FONAEZ DRI
B (3.1) 2/N\(FASOERICEEFEEESHZM?
O BB ILAENTEETHEEIEHEA 2

B (3.2) T7anNAZE2/\(FASOEENS, 4/ 31/ FASDHF
IR BICRITRIREG DM ?
O BEBIIZIE, TRy T—5F IO T 22/ RIS D478 bt
AL TEDZDM ? |
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(3.1) 2\A(FASHOHRICERITSE

AINARASH T RTAS23456IZRZTLES

8 M
B MEDIZKSHFHRERICEZEN S TEE
CORFC4893[-1,15iEHY
@, 2LLOBEEASHLDFROMEDELEEESNIELY,
LA, BT BASIZANAFASHE#H D E. FILASE
LT/-TLES,

B AS PATHO4JILATRXRBITEA0N

OAS PATHO 4 ILARZERWAIEIZ, 4/ N1 FASTBHRAIIZED
M TELLN
B f5l: AS2.3LAS2.7MRILLEFRTANAFDIES . AS2.3D
OriginDFEAS2. 7ML TH, 2D R TIEX AT
=750
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(3.1)

WNOME2NMFASOTHENS 47N/ FASD)
HRARBITITLILENHDS

BIANARASEBITIOEK
O Z IXAS4697—AS2.3AEZ AN TIEEK

COOAS4697RMD IL—E3% AINARASK DY TR T
[CEHL. AS"0.4697"{t T BELVSHERK,
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(3.2) TANAF DAINA(FASKRITIZBREZN ?

eBGPTOEREIZOIFELLISLLY,
LALZaNAFICE-TITAHASOBRITILIEE,

TANAFDAEBDBCPHERKIZIL
B J)LAyS a (full-mesh)
)T 943 (reflector)
B JxTL—i3> (confederation)

TENDS,

DFELBATRAIREMRERL TH 1=,
)L AYa JILIZ (D547 Al UTL 2 24)
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ER? Reflectorf& B D

=5 0000 E@ BGPRE—A1E8%. .,

AINA FASK I IZT 5

2007 (c) Nippon Telgraph and Telephone Corp. 29

@)M




JILODIEE

- - Reflectorz., . .

________

AINA FASK I IZT 5
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Reflector

AS4697

JL—4

VIk (2-bytedDH)

Y7k (4-byteXtit)

R1

CISCO GSR12404
(1GB)

10S 12.0(31)S

R2

CISCO GSR12404
(1GB)

10S 12.0(31)S

R3 | CISCO GSR12404 | 10S 12.0(32)S6 1I0S XR3.4.1
(2GB)

R4 | PC + Quagga 0.99.7 2

R5 | PC + Quagga 0.99.7 2

2007 (c) Nippon Telgraph and Telephone Corp.
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SR Bif

EDTr—A%, EEREDER
Nnizho7=

New BGP Speaker

FHNTIEREGHE-EIER

Old BGP Speaker

IBGP

4bite

OPEN

Zbite

Ver: 4
AS: 55555 .-

v

or

Holdtime:

A

Cap: 65
AS: 0.55555

- -~

" ASEEA0-65535
DEZIE. MyASEL

- -

2007 (c) Nippon Telgraph and Telephone Corp.
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NTTv6-GSR1#sh 1p bgp 193.31.7.0/24

BGP routing table entry for 193.31.7.0/24, version 16991817
Paths: (2 available, best #2)

Not advertised to any peer
4697 2914 3561 1273 5539 23456, (received & used)
192.47.162.90 from 192.26.93.8 (192.26.93.8)
Origin IGP, localpref 100, valid, internal
Community: 190972324 190973904 190974904 4292873705

Originator: 192.26.93.2, Cluster list: 192.26.93.8
4697 2914 3561 1273 5539 23456, (received & used)

192.47.162.90 from 192.26.93.6 (192.26.93.6)
Origin IGP, localpref 100, valid, internal, best
Community: 190972324 190973904 190974904 4292873705
Originator: 192.26.93.2, Cluster list: 192.26.93.6

AS55555

RP/0/0/CPUO:NTTv6-GSR3#sh bgp 193.31.7.0/24

BGP routing table entry for 193.31.7.0/24
Versions:

Process bRIB/RIB SendTblVer

Speaker 1124676 1124676
Paths: (1 available, best #1)

Advertised to update-groups (with more than one peer):
0.2

Path #1: Received by speaker O
4697 2914 3561 1273 5539 3.3, (Received from a RR-client),

(received & used)
192.47.162.90 from 192.26.93.2 (192.26.93.2)

Origin IGP, localpref 100, valid, internal, best
Community: 2914:420 2914:2000 2914:3000 65504:3561

2007 (c) Nippon Telgraph and Telephone Corp.
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XEREREY

JANAZTRHREDIL—3%, —D—D4/ 1k

SIGICBITT D EIERIREEE Z N D,
BOFEY, FUbT—I2EEIEDBFNIEELEN

.IIIn

FRIEETEEZD,

LHAHA

B E Oy =DM (EREPAEY) . RO
O — (F#ZIBGPXeBGPOET ) . BEIRE

Wik, TG ERRRITE

A

BITTSADESMEF/HTE

NHpd=H. B5IC
TR 5,
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JONAFZELTOBRITIER

ET7UT & (TONAFPEE) B4/ L RAS
TEMLTAESICIE. Z3mEs/IL—3% s
[T THL

)L O3 ERDIEE
BY)DJLOZDISAT U EL4INARASKH HOSIZLT
M5, XBICUTLIRZEANARASH G ET BB
FRBEES,
/) /)“‘J:/:I.O)i’%é
B(EODICTRTANAIRAGIELTHELIIONE

Ly?
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TobSA2

(4) FReEEFEM
H(4.1) ERICIFFEXELTHGELNDOMN?
B(4.2) ANAPASIEIZHESTERTRESL?
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thnl

(2R1)

O H2HEARIBGPETNT 2,
O ReflectorhUpdateryt—UFMIEBTETETEHUIMLTLV =,
O LIESKLTE7Z A BEELTH. BRELVHLIEERBZ-LEAT
BEADI,
O NETEL\Update Ay t—UZF AR THDE, HABETEDRER
DECATERMNELELTLV,
B 2001:4810:2000::/35 AS PATH ... 6.3
O ZOR_ET1ILET HEBGPETIEENLD,

O HBHIL—E2h ., ZTDRFEIZH L TENI-Update Ayt—%IBGP
[ %'.:I:.'L,’CL\T_O)#J?I

)b =10 /7#&}

pstrea K

2001:4810:2000::/35

Origin=AS6.3 UPdafe “““
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thnl

(2R2)

O BEEASIC4/ N/ FASE LT,

O 4,8 b DQuaggazr!) LIRS A T REL THEHEL T
A, bgpdhiAbortL TR =< oT=,

O bgpdh’Abortd 2ERAZFFHNTH5HE. Quaggan 4/ 31 +D
AS PATHZHBEET HEEZIZ, BRIEASHANALASDIGE . 2
WMEHDAER)ESHTH/NTEHR, (by RKFRL)

O NyFEHTHE, BRELGECEKESIZH T,

B /\UF(E. QuaggaFE4/\ M FASIELI=EB A~ E T H

192.26.93.0/24
Origin AS = 2.3
AS PATH = 2.3 [ Quaggal= }

=) 38
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thnl

(

O JUNOS8.3R1.5% F&E/IL—RAIZA R —)L,

O JL—3G(AS11111) /6., IL—FF(AS1.10) ZFHTRERZIEE.,
B as-path: 2516 7667 1234 2.6 1.10 11111

O Chas-pathzx=1T5E. A-BRIDET7Z NI T 5,

O BiFDIL—E2G(AS11111D)% 15 E ET7IZREET S,

O 4/N(FASH RSOy LTz as-path T, Juniper@E 7RSS
95,

A e C O L F G
Jurspees Foundry @ uagga {Jagga Caiagga JLagga Criagga
ASIS16 AEIEI6 ASTEET AS1 234 AS2 & AZ110 AST11IM
BESTSST S

2 2 2 2 4 4 2

£%3) [ A
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(4.2) 4AINAMEICHEWEEEZZ(15)

v

Community B4

xXFlow (NetFlow, sFlow)
MRT22#4+—~vk

MIB

IPVA= LF X XL FPRL R (GLOP)

IRR

RPSL

2007 (c) Nippon Telgraph and Telephone Corp.
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LN

Bl

Communityj

ECommunity 32EvkMD 55 E{116EYMIASTE
S ANTHES

B “Four-octet AS Specific BGP Extended

Community,” draft-rekhter-as4octet-ext-

community-02.txt Ti&iRH

2007 (c) Nippon Telgraph and Telephone Corp.
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xFlowRd{%

NetFlow

mVersion 9 (RFC3954)

OASESIX4/\(FETRIRA[EE
B TOA4ILRE2/8(F

mVersion 5

O2/N\1+DH,

B 4\ ;RS D IL—3 TNetflow v.5%Fexportd 5L,
AN FASDASE = [EIEYAS _TRANS(23456) T
exportg 5MH ?

sFlow

2007 (c) Nippon Telgraph and Telephone Corp.
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NetFlow v.9 D /\yk

Ma. . Time Source Destination Pratocal | Info
7 B6.136438 192.47.165. 3.53 CFLOow total:
B 70.14%438 1 7 1592.47.163. 53 total:

8 (vO)
1 (:

=
o JE

162.47.163.

G Gl, 028441 1592.47.165. 53 CFLCwW total: 1 (wd
1m 102 2NTEd 5 162 A7 1/Z 2N 16> A7 1/R3 &= CEIMw tatals 1 ulh
¥ 0ser Datagram Frotocol, SPC Part: ZJaal3 (26623, DSt Port: 9900 (0050

= Cisco MetFlow/IPFIX
version: 9
Count: 1
SysUptime: 12967269
= Timestamp: Jul 2, 2007 08:15:25.000000000
Currentsecs: 1183331725
Flowsequence: 489
SourceId: 16
= Flowset 1
Data Flowset (Template Id): 260
Flowset Length: &0

= Flow 1
Packets: 4
Octets: 240

sreaddr: 192.47.163.53 (192.47.163.53)
Dstaddr: 84.205.858.1 (84.205.88.1)
InputInt: 1

outputInt: 2

EndTime: 12950.785000000 seconds
StartTime: 12934.6%2000000 seconds
SrcPort: 0

DstPort: O

Srcas: 0

BGPMextHop:
Sremask: 32
Dstmask: 24
| Protocol: 1

TCP Flags: 0x00Q

IF ToS: OxO0

Type 61

Type 89

padding (1 byte)

Coo0 00 Ob 97 B9 ed de 00 1% 55 g2 do fo 08 00 45 00 /... U.....
0010 00 B 01 e9 00 00 FF 11 R
o020 a3 35 &7 £ 27 Of 00 58 . PR
0020 dd 65 46 88 35 3d 00 00 TR =]
0040 00 3c 00 Q00 00 04 00 00
0050 58 01 00 Q0 00 01 00 00 00 I S

OG0 Se 24 00 00 00 00 00 00 oo
o070 00 00 20 18 01 00 00 00 40 00 oo ooooo @,

Deztination A5 (cflowdstaz), 4 bytes o 26 D 26 M

0.0.0.0 (0.0.0.0)

AINA MIgIZ
o T3

2007 (c) Nippon Telgraph and Telephone Corp.



MRT4—< vk

BMRT routing information export format
(draft-ietf-grow-mrt) IZTHRE
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bgplLocalAs OBJECT-TYPE
SYNTAX Integer32 (0..65535)
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TiEmMEITH
A, T[E, COFSTHIEXpirelkEE
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X5 5.
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65534)f i ZHHmT 5
B iz 5AERTE (RFC2365, RFC2770(RFC3180), SSML %
FOLIEEGBETINEHY)
B eGLOP7ZRLADEMIZDOWNT, RIRTIRE
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CLERRIT: K MEEBAEAE
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