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= Counting to infinity
= Split horizon
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@ End-to-end

(fault isolation)
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e (RIB: Routing Information Base)
& - RIB
& RIB - FIB (Forwarding

Information Base)
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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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Gateway Model Revisited

Topolojy info, Routing software

Link stgtus info
| Multiple RIBs

Ianlt interfaces Output in erfaces
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Topdlogy info,
Linkjstatus info




(Distance vector)
(Link state)
(Path vector)
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& Bellman-Ford algorithm
m], 0

m2,

m 3.
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Bellman-Ford algorithm

@ Initial condition
2h©® =0, iz D
& Repetition
] bi(m) = minj Vi{bj(lm-l) + dij}
2 Terminal condition
] bi(m) = bi(m-l)
3 D: bm: m
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= Counting to infinity problem

—
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(D= =)
1 1 inf

Suppose link B-C went down.

B
A
B
B

A

(Counting to infinity)

thinks: (C, inf)
says: (C, 2)

thinks: (C, 3) viaA
says: (C, 3)

thinks: (C, 4) viaB
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Split horizon

Suppose link B-C went down.
B thinks: (C, inf)
A says: (C, 2) to everyone except B
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Limitation of split horizon

1 inf

Suppose link B-C went down.

B thinks: (C, inf)

A says: (C, 2) to everyone except B
D thinks: (C, 3) viaA

D says: (C, 3)

B thinks: (C, 4) viaD

©2002 Suguru Yamaguchi and Y ouki Kadobayashi, All rights reserved.

Triggered update

-

o
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RIP: Routing Information Protocol

& RIP-2 (IPv4), RIPng (IPv6)
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RIP

2 (prefix, metric)
2 1 <= metric <= 16

¢ )
& Metric 16:

& UDP port 520 /

©2002 Suguru Yamaguchi and Y ouki Kadobayashi, All rights reserved.

RIP
= RIP query packet
= RIP response packet

=30
@ Split horizon, triggered update

. 180 - metric 16
. 120 -
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¢ 2r>16
: “Divide and conquer”
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. node arc
e (LSDB)
& LSDB
Dijkstra’s algorithm
O(N?)
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Dijkstra’s algorithm

Hd,=0
= dj = Csjr ] \ _{5}
=P ={s}

dy=min; _p{d}
=P i}

d = min, _p{dy, dj+ Cy}

o

EPp=V
V: , S: , Gy 1 K
d:s j P:
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OSPF: Open Shortest Path First

& OSPFv2 (IPv4), OSPFv3 (IPv6)

e LSDB

&+
o+
& + EGP
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OSPF Hello

* 224.0.0.5 (AlISPFRouters)  Hello

2 Hello

° ( )
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e (neighbor) - (adjacent)
@ Hello -
= LSDB
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L]

Shared media network

NxN LSDB

# DR, BDR
= DR, BDR

(DR: Designated Router)
(BDR)

LSDB
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DR, BDR

V4 A
DR BDR
PN
C' adjacency
L A’ PN
R R R
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OSPF

2 LSA (Link State Advertisement)
* Type 1: Router LSA
* Type 2: Network LSA
e Type 3: Summary LSA (network)
e Type 4: Summary LSA (AS boundary)
* Type 5: AS External LSA
= LSA

* LSA
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Physical point-to-point networks

RTS RT6

Multi-access networks




2 Flooding

(Link State Update)

LSA

@ LSDB
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LSA RIB

(o]
LSDB RIB
[ —

A |

fragments of
directed graph

directed graph shortest path tree
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LSA RIB (2

& 3 slides
= sample OSPF network
= resulting directed graph
« inidividual link state components

= SPF tree from RT6
* generated by Dijkstra’s algorithm
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OSPF area

@ 2 slides
= sample OSPF area configuration
= area 1's database / backbone database
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Gateway Model Revisited

Topology info, Routing software

Topology info,
Link status info e

Link status info
Multiple RIBs

RIP

Input interfaces Output interfaces
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= Bellman -Ford (RIP)
# Dijkstra (OSPF)
= IGP EGP

©2002 Suguru Y amaguchi and Y ouki K adobayashi, All rights reserved.

@ Dijkstra

-] %4 == A

-] %4 == B

& %4 == C
%4 == D
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