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=2 IGP (Interior Gateway Protocol)
2 EGP (Exterior Gateway Protocol)

IGP IGP IGP
EGP

©2012 Suguru Yamaguchi and Youki Kadobayashi, All rights reserved.



i wlEI DR L - 285 8 T 0 R ES il 1]

©2012 Suguru Yamaguchi and Youki Kadobayashi, All rights reserved.



IR OREIE - IGP & EGP

& IGP
2= RIP-2, RIPng: distance vector routnig
= OSPF, IS-IS: link state routing
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Q&A
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Border Gateway Protocol

©2012 Suguru Yamaguchi and Youki Kadobayashi, All rights reserved.

10



BGP: Border Gateway Protocol RFC 4271, 4760
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BGP: Border Gateway Protocol

¢ 7ILdYX L
¢ bS5 RR—Fb
¢ [EERERINEER

¢ FRIEH
= SR /ISARIMILDRIR

& I_I_\EI /

©2012 Suguru Yamaguchi and Youki Kadobayashi, All rights reserved. 14



BGPIZHITEH/SARIKLDRIA

¢ AS (Autonomous System) & &5 TxIF
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¢ (prefix, AS-path, attributes) Z#EEHTH B 1L
o (AS-path, attributes, { prefix1, prefix2, ... } )
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Looking glass T

BARTRTHELD

BGP IZEITEH/INARTR LD
show 1p bgp 163.221.0.0
BGP routing table entry for 163.221.0.0/16, version 30149334
Paths: (6 available, best #3)
Not advertised to any peer
6461 2516 2500 2500
208.185.175.169 from 208.185.175.169 (216.200.254.220)
Origin IGP, metric 0, localpref 400, valid, external
6461 2516 2500 2500, (received-only)
208.185.175.169 from 208.185.175.169 (216.200.254.220)
Origin IGP, metric 0, localpref 100, valid, external
2500, (received & used)
203.181.70.232 (metric 2) from 203.181.70.232 (203.181.70.227)
Origin IGP, metric 505, localpref 400, valid, internal, best
Originator: 203.181.70.227, Cluster list: 0.0.0.16
2500, (received & used)
203.181.70.233 (metric 2) from 203.181.70.233 (203.181.70.227)
Origin IGP, metric 505, localpref 400, valid, internal
25OODriginator: 203.181.70.227, Cluster list: 0.0.0.16
202.249.2.1 from 202.249.2.1 (203.178.136.4)
Origin IGP, metric 1010, localpref 400, valid, external
2500, (received-only)




Q&A
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BGP: Border Gateway Protocol
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BGPMD RO : IBGP & EBGP
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N. Feamster et al., “Implications of Autonomy for the Expressiveness of Policy Routing”,

SIGCOMM'05.
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Reduction and aggregation of routes
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X IRD B : Default route

¢ 0.0.0.0/0 (IPv4), ::0/0 (IPv6)
¢ RE—H - BBERERORRICIVTF
¢ REDORER. BERBOBIBICHE

Transit AS

Stub m
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¢ Default-free
= Default routeh 7L VIR RE
¢ Tier-1 ISPs, North America backbone
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(source: UUNet network maps, www.uu.net)
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PRI D EL] (aggregation)

¢ 163.221.10.0/24 &£ 163.221.11.0/24 (&
163.221.10.0/23 TRIRTES

163.221.64/18

163.221.0/18 163.221.128/18

163.221.192/18
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OSPF backbone

163.221.100 ¥

163221520 [
163.221.56.0 “163.221.0/18 via R1”
(Summary LSA)

OSPF area 1
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OSPF areas OSPF backbone “163.221.0/ 1.6 via BR”
(BGP advertisement)
163. 221 52 O
163.221.56.0 “163.221.0/18 via R1”

(Summary LSA)
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Q&A
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= IGP, EGP
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2 Loop-free, policy-aware
¢ BGP
= IRREER . BIRIFH. MRAY
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