@)
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SIGP EGP

o (Distance vector)
o (Link state)

o (Path vector)

@ BGP
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@ Topology — 1: topographic study of a particular place;
specifically: the history of a region as indicated by its
topography
2a (1): a branch of mathematics concerned with
those properties of geometric configurations (as point
sets) which are unaltered by elastic deformations (as
a stretching or twisting) that are homeomorphisms
(2): the set of all open subsets of a topological space
b: configuration <topology of a molecule> <topology
of a magnetic field>
(Source: Merriam-Webster Online Dictionary)
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FIB (Forwarding Information Base)

vtk nal stE show Tpve routs
Codes: K - kel roste, © - comnected, 5 - static, B - Rfng, §- 050G,
B = BF, + = FIE rmule.

el 20210 %t s felac bid]
3£]

0 2100 5arT : Tefa bR
M BatT s et ean
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& (routing domain)
% IGP (Interior Gateway Protocol)
% EGP (Exterior Gateway Protocol)
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Two-tier routing

A
EGP
[ A
IGP IGP
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IGPs and EGPs

¢ IGP
= RIP-2, RIPng, OSPF, IS-IS
= Distance vector, link state
& EGP
u BGP4, BGP4+
= Path vector
@ Internet
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@ Bellman-Ford algorithm
o

= (prefix, metric)

= (prefix, path, attributes)

w
L2
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Path vector

° D
@ (Dl { Tll TZ }l .

(D, {T3 T4}, . @
®@ @

)
)

S
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Loop-free nature of path-vector routing

A
(G{B})
(G.{D.B})

. B-C B
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BGP: Border Gateway Protocol

° TCP
= TCP
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# AS (Autonomous System)
« AS:

@ (prefix, AS-path, attributes)
 (AS-path, attributes, { prefix1, prefix2, ... } )
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© AS_PATH
% ORIGIN
# NEXT_HOP

(Path attributes)

# MULTI_EXIT_DISC (aka MED)
@ LOCAL_PREF

© ATOMIC_AGGREGATE

# AGGREGATOR
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BGP route example
=how (i bap (0320000
wtry for

163, 200 TG, version 301 8954
1)

168 (206 300, 254 120

00, valid, exterml

)
from 2. B85, 175, 160 (216, 200, 250, 230
i B localpest 100, wlid, eferml

N from 31513170, 32 (2405, 131,70, 277}
rbehc 506, losalprel 400, svalid: internal. best
A 1810 2T, Cluster Blst: 00014

o el

3 from A6, 1570, 255 (A0, 18170, 2Z5)
G, ol prel 400, Lol
V. Cluster Fist

M3 ITE 13641
P, metric 10, ocalpref 300, valid, exterzal

il

KEEPALIVE, NOTIFICATION Egablished

OPEN {
OpenConfirm
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IBGP and EBGP

ASA730

©2001 Suguru Y amaguchi and Y ouki Kadobayashi, All rights reserved.

IBGP, EBGP

% IBGP
] AS IBGP
peer
] IBGP
% EBGP
] AS EBGP
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Transit AS, stub AS

ISP ISP ISP
A Q/ B
ISP C: Transit AS
@ Uw : @
User: Stub AS
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@ ISP C:
= Accept all routes from ISP A
= Advertise all routes to ISP B
= Accept all routes from ISP B

AS

« RIB .
" = Advertise all routes to ISP A
RIB FIB
« RIB c 2
ISP C: Transit AS
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Stub AS Default route

@ Accept ISP A's route from ISP A
% Advertise user’s routes to ISP B
@ Accept ISP B's route from ISP B
% Advertise user’s routes to ISP A

ISP
E——e—8

User: Stub AS
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©0.0.0.0/0 (IPv4), ::0/0 (IPv6)
@ Longest-match -

Fiy
Ny

Transit AS

&

“prefix ::0/0 next-hop R1”
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Default-free

@ Default route
@ Tier-1 ISPs, North America backbone

(source: UUNEet network maps, www.uu.net)
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©163.221.10.0/24 163.221.11.0/24
163.221.10.0/23

(aggregation)

163.221.64/18

163.221.0/18 163.221.128/18

163.221.192/18
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Aggregation at the border

OSPF backbone

163.221.52.0 /'
163.221.56.0 “163.221.0/18 viaR1"

OSPF area 1
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& 4

@ _ prefix renumbering

. 120,000
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= IGP, EGP

© BGP
] , AS path, AS
= IBGP, EBGP

@ Transit, Stub
= Default, default-free

Ny -
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Internetworking technology developments

# Goal: communication platform for digital
convergence

= Cellular phones

= Handheld devices

= Home appliances

uTV

= Satellites

# Space communications
= Scientific instruments
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Internetworking technology developments

@ Meeting the challenges with:
= Ubiquity
= More efficient addressing / routing
= Mobility
# Plug and play
= Security
= Scalable multicast
= Adaptability
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Internetworking technology developments Internetworking technology developments
@ Trend: Interoperability at higher layers @ Issue: Interoperability of latest developments
= interoperation of components # security + mobility
= standardized messaging at Layer 7 = plug&play + adaptability
= multicast + mobility
% “Duct pipes” at higher layers @ the list goes on...

# Java, Perl, CORBA, XML, ...
% “Duct pipes” at lower layers?
# Expect more duct pipes to appear...
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