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RIREIES AT LODFER

& Static routing

2 IR oL MEOHIRTE
¢ Dynamic routing
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& Source-based routing
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¢ Hop-by-hop routing
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ARNEFE D E =: Dynamic routing, hop—by—hop
routing
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¢ Hop-by-hop routing
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(FIB: Forwarding Information Base)
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Gateway Model

T°p°|°gy info, ___ROUtIng SOTWAre . Topology info,
Link status info Link status info
Multiple RIBs
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Input interfaces Output mt;erfaces
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Questions?

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

13



ERREAD L T % et ] 1]

Distance vector routing
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EE%E&O I‘)Lﬂ%:%ﬁ%ﬁ%” ﬁﬂ DN p.397

Bellman—Ford algorithm
a 1. BE~NDEHEAINLZOIC, thDIFEFEAADEFHAYN)LZo|C
2 2. BENEDETHDEHMANINLEREIET 52 TDIL—FIANERE

m 3. BIETDHIL—EANLEIFLI-EHANINLE, BEIOEREIL—FFTOIERH
ZHEALT, hDIEENDIEBEN R/NELEDHELILIERERN IR ILEKR O S

¢ Initial condition \
z b® oo (i #D)

& Repetition
2 bM — min; < Vi{bj(m“) + diJ-}

& Terminal condition
= bM = pm-1)

\ CZT.D: FBEIL—F. b™: mEID REEEICK>TROHTzIL—4i, D DEERHE. V;: /

IWV—RiEBETHIL—EDERE. dp L—Fi | TSI DR
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HR D FEE (Counting to infinity)

-

1 : 1—>inf:

Suppose link B-C went down.
B thinks: (C, inf)

A says: (C, 2)

B thinks: (C, 3) via A

B says: (C, 3)

A thinks: (C, 4) via B
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Split horizon
¢ BEHDEBEIZT N T =6 DF;
¢ FELEREBOEHTICSHLTIE. ZOFEEL

=R DANBRZBENLEL

@ B
1 i 1—>infi

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 : 1—>inf:

1 1

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

D thinks: (C, 3) via A
D says: (C, 3)
B thinks: (C, 4) via D
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RIP: Routing Information Protocol RFC 2453, REC 2080

¢ BEEEROMLBE OFRGIE T ORI

¢ RIP-2 (IPv4), RIPng (IPv6)

¢ LLE/NMNRIEG R YR —OTEDHDNSD
- R ERNES
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Link—state routing
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Dijkstra algorithm

P

& Initially,

z d <—0

z d < ¢ (for everyj € V —{s))
2 P —{s}

¢ Find the next closest node:
@ d < min ¢y _pld]
a P<—P U{}
& Update labels:
@ d < min ey ptdy, di +cyl
& Terminal condition:
m P=V

¢ CCTV:ELL—EF st BRIL—F, ¢y i, kD) IR,
d: sV NDE/NAR P R/NIAANETEFHIL—
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OSPF: Open Shortest Path First

00

U IREER OFFRFIE T ORI
OSPFv2 (IPv4), OSPFv3 (IPv6)
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OSPF Hello
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RT1 RT2

o4 BE 1R D 2 Rk

Down Hello(DR=0,seen=0) Down
. . 34 . Hello(DR=RT2,seen=...,RT1) - Init
<> ﬁ*§<nelghbor) — |-‘94-'1:§(a(:l-lac;er']-t') Exstart 4 D-D (Seg=x, I, M, Master)

<> Bﬁ*&%ﬁ{%‘:ﬁb\&$§E§'I‘aﬁ£$&§§¢@b7§:l’\ ] D-D (Seq=y, I, M, Master) : Exstart

Exchange D-D (Seg=y, M, Slave)

> — e - . D-D (Seg=y+1l, M, Master) - Exchange
<= 2-80)11/_975\'}%*%%1%"&6*( D-D (Seg=y+1l, M, Slave)
Hello — 1T

HL\OLSDB%[EIHA
BIEATE T — KRR

D-D (Seg=y+n, Master)

D-D (Seg=y+n, Slave)

Loading
LS Request Full
LS Update
LS Request
LS Update
Full

Figure 14: An adjacency bring-up example
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Questions?
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OSPFIZH TS RAT D ERIA

¢ LSA (Link State Advertisement)
- Type 1: Router LSA
- Type 2: Network LSA
+ Type 3: Summary LSA (network)
- Type 4: Summary LSA (AS boundary)
- Type 9: AS External LSA

= LSAHE@EANYA
- FEERE. U RBENKITENTLNS
- LSADFHIBZHIEFS S EAVATRE
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RT6

Multi-access networks
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2R EBED BN (Link State Update)

¢ Flooding

2 BIISNT=LSAZZ(TE-T-LZ.
Z(TERo =AM 32— — AL ZEH

¢ LSDBZE . REEBRAODBITEHE
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Questions?
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LSADVSRIBA(2)

¢ L F3WMDRATAF:
2 OSPFRY kT —2 M5

a EHEINF-FRITI ST

- AR DLSAN DT ERT 57
2 RT6ZIER ET HERFEFIBAR

- Dijkstra’s algorithmZ LN T4k
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Figure 2: A sample Autonomous System
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A router links advertisement

A network links advertisement

Figure 4: Individual link state components

©2012 Suguru Yamaguchi and Youki Kadobayashi, All rights reserved. 37




RT6ZIERET HREREIRA

Destination

Next Hop = Distance

NI
N2
N3
N4
Ib
la
N6
N7
NE
N9
NI10
NIl
Hl

RTS
RT7

Table 2: The portion of Router RT6’s routing table listing local destinations.
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Figure 5: The SPF tree for router RT6
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OSPF area

¢ DEIBIRICKHERIR
s fTE=

= For intra-area link changes, the Dijkstra's Algorithm used in OSPF

has a time complexity of O(s*logs), where s is the size of the Area.
(X. Xiao et al., “Reducing Routing Table Computation Cost in OSPF”, INET 99)

2 BEE (EEFEDRE#k)

¢ LLTF2MDRASAF
OSPF area D& R
DEIESNF=-BMRT ST
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Figure 6: A sample OSPF area configuration
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Figure 7:

Area 1’s Database
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Figure B8:

The backbone database
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Gateway Model Revisited

Topology info, w Topology info,
Link status info Link status info
Multiple RIBs
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Input interfaces Output interfaces
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