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Glosor

@ Classful routing
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Glosor

@ Classless routing

Lennart Franked (MIUN IST)

Nétverksteknik A — Introduktion till Routing

m]

=



Glosor

o Default route
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Glosor

e Floating route
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Routing algorithm

“An algorithm is an ordered set of unambiguous, executable steps that
defines a terminating process’ —
Brookshear, Computer Science: An overview, 10th ed.
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Routingprotokoll

Introduktion

o Dynamiska routing protokoll har funnits sedan sent 80-tal.

Tabell 1: Dynamiska routingprotokoll

Interior Gateway Protocols Exterior Gateway Protocols
Distance Vector Link-State Path Vector
IPvd  RIPv2  EIGRP OSPFv2  IS-IS BGP-4

IPv6  RIPng  EIGRP for IPv6  OSPFv3  IS-IS for IPv6  BGP-MP
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Routingprotokoll 11

Introduktion

@ Utbyter routingtabeller mellan routrar.

Routers Dynamically Pass Updates

Figur 1: Dynamiskrouting[2]
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Routingprotokoll 11

Introduktion

@ Utbyter routingtabeller mellan routrar.

» Skickar och tar emot meddelanden pé
sina ‘interface’,

Routers Dynamically Pass Updates

Figur 1: Dynamiskrouting[2]
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Routingprotokoll 11

Introduktion

@ Utbyter routingtabeller mellan routrar.

Routers Dynamically Pass Updates

» mojliggor for routrar att ldra om andra
nat,

Figur 1: Dynamiskrouting[2]
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Routingprotokoll 11

Introduktion

@ Utbyter routingtabeller mellan routrar.

Routers Dynamically Pass Updates

» informerar om forandringar i topologin.

Figur 1: Dynamiskrouting[2]
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Routingprotokoll 11
Introduktion

Routers Dynamically Pass Updates

@ Beradknar vag utifrén den

routing-information som dr mottagen.

Figur 1: Dynamiskrouting[2]
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Routingprotokoll 11
Introduktion

Routers Dynamically Pass Updates

o Adaptive routing protocols.

Figur 1: Dynamiskrouting[2]
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Routingprotokoll 111

Sammanfattning algoritm

En ordnad uppsattning av tydligt definierade steg for att &stadkomma en
viss uppgift.

o Syftet med en routing-algoritm:

» Mekanism for att skicka och ta emot routing-information.

» Mekanism for att berakna den basta vagen, och installera ‘routes’ i en
routing-tabell.

» Mekanism for att upptacka och agera pa forandringar i topologin.
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Komponenter i ett dynamiskt routingprotokoll
Introduktion

@ Datastruktur: Lagra routing-information

172.16.1.0/124

172163024
Fa0l0 500 172162024
- S0/0 Fa0l0

Routing
Protocol

Figur 2: Dynamiska routing-uppdateringar|2]
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Komponenter i ett dynamiskt routingprotokoll
Introduktion

e Meddelande: Utbyter routing-information

172.16.1.0/24

172163024
Fa0l0 500 172162024
- S0/0 Fa0l0

Routing
Protocol

Figur 2: Dynamiska routing-uppdateringar|2]
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Komponenter i ett dynamiskt routingprotokoll
Introduktion

@ Algoritm: Bearbetar routing-information, best-path calculation

172.16.1.0/124

172163024
Fa0l0 500 172162024
- S0/0 Fa0l0

Routing
Protocol

Figur 2: Dynamiska routing-uppdateringar|2]
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Komponenter i ett dynamiskt routing-protokoll Il
Introduktion

Components of Routing Protocols

Routing protocols
create and maintain

EIGRP creates and maintains the: EIGRP creates and maintains the:
R G + Maighbor table + Meighbor table
*  Topology table *  Topology table
EIGRF Hellc
Routing protocols %Eﬁlg-date
‘exchange messages EIGRP Repl;'
EIGRP Acknowladge
I will uga the EIGRP DUAL I will usa the EIGRP DUAL
algorithm to identify what tha algorithm to identify what the
i best routes are and submit the best routes are and submit the
Routi rotocols
rnljti:g Elgnriﬁ?msuts: best routeis) to the routing best route(s) to the routing
identify the best table. table.
routeis)

Figur 3: Dynamisk-routing[1]
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Pro et contra dynamiska routing-protokoll
Introduktion

Routers Dynamically Pass Updates

o Fordelar

Figur 4: Dynamisk
routinguppdatering [2]
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Introduktion

Pro et contra dynamiska routing-protokoll

o Fordelar

» Liten administrativ ‘overhead’,

Routers Dynamically Pass Updates

Figur 4: Dynamisk

routinguppdatering [2]
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Introduktion

Pro et contra dynamiska routing-protokoll

o Fordelar

> anpassar sig automatiskt till
topologi-férandringar,

Routers Dynamically Pass Updates

Figur 4: Dynamisk

routinguppdatering [2]
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Introduktion

Pro et contra dynamiska routing-protokoll

o Fordelar

Routers Dynamically Pass Updates

» oberoende av natverksstorlek,

Figur 4: Dynamisk

routinguppdatering [2]
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Introduktion

Pro et contra dynamiska routing-protokoll

o Fordelar

Routers Dynamically Pass Updates

» berdknar ut basta vig enligt
parametrar.

Figur 4: Dynamisk

routinguppdatering [2]
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Pro et contra dynamiska routing-protokoll
Introduktion

Routers Dynamically Pass Updates

o Nackdelar

Figur 4: Dynamisk
routinguppdatering [2]
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Introduktion

Pro et contra dynamiska routing-protokoll

Routers Dynamically Pass Updates

o Nackdelar

» Hog belastning (CPU,
Bandbredd),

Figur 4: Dynamisk

routinguppdatering [2]
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

o Korrekt,
» Sikerstilla korrekta resultat.
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

@ Simpelt,
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

@ Simpelt,
» Hog komplexitet.
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

@ Simpelt,

» Buggar.
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

@ Simpelt,

» Svart att felsoka.
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Introduktion

Onskade egenskaper i en routingalgorithm

Vilka egenskaper vill vi se i en routingalgorithm?
o Stabilitet,
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

o Stabilitet,

» Snabbt n§ ett konvergerat
tillstadnd. convergence
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

o Stabilitet,

» Ska inte fordndras om gj
nodvandigt.
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

@ Robust,

» Ska kunna motstd konstanta
forandringar i natverket.
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Introduktion

Onskade egenskaper i en routingalgorithm

Vilka egenskaper vill vi se i en routingalgorithm?

o Rattvist
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

o Rattvist

» Fordela tillganglig bandbredd
rattvist.
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

o Rattvist

» Inte att blanda ihop med lika.
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Introduktion

Onskade egenskaper i en routingalgorithm

Vilka egenskaper vill vi se i en routingalgorithm?

o Effektivt.
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

o Effektivt.
» Minska antalet hopp,
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

o Effektivt.

» skicka data over lagt
belastade lankar,
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Onskade egenskaper i en routingalgorithm
Introduktion

Vilka egenskaper vill vi se i en routingalgorithm?

o Effektivt.

> maximera genomstromning.
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Kallstart
Drift

Directly Connected Networks Detected

10.1.0.0 10.2.0.0 10.3.0.0 10.4.0.0

Falil Fal/0
50/0/0 S0/0/0 S001 50/01

10.1.0.0 | Falio 10200 S0/00 10.3.00  S0/0M1
10200 S0/0/0 1] 10.3.00 S0/0M1 1] 10,400  Fadio 1]

Figur 5: Kallstart [1]

Lennart Franked (MIUN IST) Natverksteknik A — Introduktion till Routing 18 oktober 2018

12 / 45



Forsta informationsutbytet
Drift

Initial Exchange

101.0.0 10.2.0.0

10.3.0.0

10.4.0.0

10.1.0.0 Fali 0 10.2.0.0 S0/0/0 10.3.0.0 S0/0i0
10200 S0/0/0 o 10.3.00 S0/ o 10400 Falio
10.3.0.0 S0/0/0 1 10.1.0.0 S0/0/0 1 10.2.0.0 S0/01

10.4.0.0 S0/0M1 1

Figur 6: Forsta informationsutbytet [1]
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Andra informationsutbytet
Drift

Next Update

10.1.0.0 10.2.0.0 10.3.00 10.4.0.0

S0/00 - E0/0M

H

10100 Fali0 10200 S0/000 10.3.00 S0001
10.20.0 S0/000 0 10.3.00 5001 0 10.4.0.0 Fali0 0
10.2.00 S0/0/0 1 10.1.00 S0/0/0 1 10.2.0.0 S0/01 1

104.0.0 S0/000 2 10.4.00 5001 1 10.1.0.0 0001 2

Figur 7: Andra informationsutbytet [1]

Natverksteknik A — Introduktion till Routing; 18 oktober 2018

Lennart Franked (MIUN IST)

14 / 45



Konvergeringstid
Drift

e Konvergeringstid
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Konvergeringstid
Drift
@ Tid beroende p3 flertal faktorer:
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Konvergeringstid
Drift

@ Tid beroende p3 flertal faktorer:
» Utbredningstid.
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Konvergeringstid
Drift

@ Tid beroende p3 flertal faktorer:

» Berdkningstid.
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Konvergeringstid 1l
Drift

Convergence Time

Lennart Franked (MIUN IST)

Figur 8: Konvergeringstid [2]
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Routingprotokoll

Typer av Routingprotokoll

Routing Protocols Classification

Dynamic Routing Protocals

RIPv1 IGRP
Lennart Franked (MIUN IST)

Figur 9: Klassifiera routingprotokoll [1]
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Autonomt System (AS)

Autonomt System

En samling routrar under en administration. Routing doman.

Lennart Franked (MIUN IST)
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IGP vs EGP

IGP versus EGP Routing Protocols

AS-2
(D3FF)

Static Routa

AS-3
(RIF)
Diefault Static
Route

Figur 10: IGP gentemot EGP [1]
Lennart Franked (MIUN IS
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Jamféra routingprotokoll

e Konvergeringstid
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Jamféra routingprotokoll

e Konvergeringstid
» Tid innan samtliga routers i ett natverk har komplett information.
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Jamféra routingprotokoll

@ Skalbarhet
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Jamféra routingprotokoll

@ Skalbarhet

» Hur stort natverk kan protokollet stéda.

Lennart Franked (MIUN IST)
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Jamféra routingprotokoll

o Klasser eller inte klasser?
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Jamféra routingprotokoll
@ Resursanvandning
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Jamféra routingprotokoll

@ Resursanvandning
» CPU

Lennart Franked (MIUN IST)

Nétverksteknik A — Introduktion till Routing

m]

=



Jamféra routingprotokoll

@ Resursanvandning

» Linkbandbredden.

Lennart Franked (MIUN IST)

Nétverksteknik A — Introduktion till Routing

m]

=



Jamféra routingprotokoll

@ Resursanvandning

» Minnesanvindning
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Jamféra routingprotokoll

@ Implementering och underhsll.
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Jamféra routingprotokoll

@ Implementering och underhsll.
» Kunskap som kravs for att implementera, underh3lla och felsdka.
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Innehallsforteckning

@ Distance Vector
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Distance Vector

The Meaning of Distance Vector

Distance = How Far

172.16.3.0024
S0/0/0

Vector = Direction

>

Figur 11: Distance Vector [1]
o
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Karaktarsdrag
Distance Vector
Distance

@ Anger distansen till ett mal.

@ | vilken enhet &r ej angivet.
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Karaktarsdrag

Distance Vector

Vector

@ Anger en riktning till ett mal.

Lennart Franked (MIUN IST)
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Analogi

Distance Vector
Navigation
Ta sig till ett mal enbart med hjalp utav vagskyltar.

10 S TALJE
ISTOCKHOLM 26

Figur 12: Vagskylt [3]
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Mekanismer

Distance Vector

Karaktarsdrag

anslutna.

o Skickar uppdateringar (periodiska) med de routrar som ar direkt

Lennart Franked (MIUN IST)
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Mekanismer

Distance Vector

Karaktarsdrag

@ Saknar information om hur topologin ser ut.

Lennart Franked (MIUN IST)

m]

Nétverksteknik A — Introduktion till Routing

=



Uppdateringar

@ RIPv1 skickar uppdateringar med destination 255.255.255.255
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Uppdateringar

@ RIPv2 och EIGRP anvinder Multicast (224.0.0.9, 224.0.0.10).
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Uppdateringar

o EIGRP skickar enbart uppdateringar vid behov.

Lennart Franked (MIUN IST)
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Innehallsforteckning

6 Link-State

@ Dijkstra’s Shortest Path First (SPF) Algorithm

Lennart Franked (MIUN IST)
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Link-State

Link-State Protocol Operation

R2 Link-state
Database

172.16.3.0024

Link update
from R1

Link-state profocols forward updates when the state of a link changes.

Figur 13: Link State[1]
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Routeprocessen
Link-State

Link-state

@ Varje router |3r sig om sina direkt anslutna n3tverk.

Lennart Franked (MIUN IST)
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Routeprocessen
Link-State

Link-state

@ Soker kontakt med andra routrar med ‘Hello-paket’

Lennart Franked (MIUN IST)
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Routeprocessen
Link-State

Link-state

o Konstruerar ett Link State Paket (LSP) innehé&llandes information om
direkt anslutna natverk.
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Routeprocessen
Link-State

Link-state

@ Skickar ut detta paket till sina grannar, som lagrar informationen i
deras Link State Database (LSDB)
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Routeprocessen
Link-State

Link-state

@ Utifran informationen i databasen skapas en karta dver natverkets
topologi.
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Routeprocessen
Link-State

Link-state

@ Bista route till varje subnat berdknas och installeras i routingtabellen.
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Direkt anslutna natverk
Link-State

Link-State of Interface Fa0/0

1020018,
010006

oo,
y

Network: 10.1.0.016
1P addross: 10.1.0.1
+ Type of potuork. Ethemot

Link-State of Interface S010/0
Costfthatlnk 2
-

Figur 14: Lank 1 [1]

Figur 15: Lank 2 [1]

Lennart Franked (MIUN IST)
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Hello

Link-State

Neighbor Discovery - Hello Packets

Neighbor Discovery  Hello Packets

Figur 16: Fréga [1]

Figur 17: Svar 2 [1]

Lennart Franked (MIUN IST)
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Generera LSP

Link-State

Building the LSP

10.5.0.0/16

10.2.0.01¢

1010011& 10.1.0.0116

10.10.0.0/18

10.8.0.0/18

Figur 18: Generera LSP [1]

R1; Ethernet network 10.1.0.0/16; cost 2
R1 —> R2; Serial point—to—point network; 10.2.0.0/16; Cost 20

R1 —> R3; Serial point—to—point network; 10.7.0.0/16; Cost 5
R1 —> R4; Serial point—to—point network; 10.4.0.0/16; Cost 20

Natverksteknik A — Introduktion till Routing; 18 oktober 2018
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Skicka ut LSP till a

Link-State

lla grannar

Flooding the LSP

R1; Ethernet network; 10.1.0.0/18; Cost 2

R1-= R2; Serial point-to-point network; 10.2.0.0/16; Cost 20
R1-= R3; Serial pointto-point network; 10.3.0.0/16; Cost 5
R1-= R4; Sarial point-to-point netwaork; 10.4.0.0/18; Cost 20

10.1.0.0/16

FalD/0 .1

|2

Lennart Franked (MIUN IST)

Figur 19: Flood LSP [1]
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Skapa ett SPF trad

Link-State

Lennart Franked (MIUN IST)

Identify the Directly Connected Networks

SPF Tree

R1 Link-State Database
R1 Link-states:
+  Connected to network 10.1.0. 0118, cost = 2
» Connected to RZ on network 10.2.0 0/16, cost = 20
»  Connected to R3 on network 10.3.0 0/18, cost
»  Connected to R4 on network 10.4.0.0/18, cost = 20
R2 Link-states:
Connected to netwark 10.5.0.016, cost= 2
Connected to R1on network 10.2.0.018, cost = 20
Connected to RS on network 10.9.0.0/16, cost =10
R3 Link-states:
= Connected to network 10.6.0.0016, cost = 2
= Connected to R1on netwark 10.3.0.0/16, cos
= Connected to R4 on network 10.7.0.0/16, cost = 10
R4 Link-states:
Connected to network 10.8.0.0186, cost = 2
Connacted to R1on network 10.4.0.016, cost = 2U
» Connected to R3 on network 10.7.0.0/16, cos
Connected to RS on network 10.10.0.0/16, cost =

R5 Link-states:

» Connected to network 10.11.0.0186, cost = 2

= Connected to R2 on network 10.8.0.0/16, cost = 10

» Connected to R4 on network 10.10.0.0186, cost =
10

10.1.0016

10.4.0.0/16
20

Figur 20: SPF-trad [1]
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Skapa ett SPF trad Il

Link-State

Resulting SPF Tree of R1
1050016
10.5.0.016 R1 +RZ 22
10.6.0.0116 R1 +R3 7
10.7.0.016 R1+R3 15 10.1.0.045
10.8.0.016 R1-+R3 +R4 17
10.9.0.016 R1-»R2 30 1040 0-’;:
10.10.0.0116 R1-+R3 +R4 25
10.11.0.016 | R1-»R3-+ R4 RS 7 10.8.0.016

Figur 21: SPF-trad [1]
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Dijkstra's SPF Algoritm
Dijkstra's Shortest Path First (SPF) Algorithm
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Innehallsforteckning

@ Routingtabellen
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Routingtabellens uppbyggnad

Routingtabellen

Routing Table of R1

Rlfshow ip route | begin Gateway
Gateway of last resort is 209.165.200.234 to network 0.0.0.0
s+ 0.0.0.0/0 [1/0] vie 209.165.200.234, Seriel0/0/1
is directly connected, Seriall/0/1
172.16.0.0/16 iz variably subnetted, 5 subnsts, 3 masks
@ 172.16.1.0/24 is directly connected, GigabitEthernet0/0
L 172.16.1.1/32 is directly connected, GigabitEthernet0/0
o Ultlmate Route E:l 172.16,2.0/24 [120/1] via 209,165.200.226, 00:00:12,
Serial0/0/0
R 172.16.3.0/24 [120/2] via 209.165.200.226, 00:00:12,
Serial0/0/0
R 172.16.4.0/28 [120/2] via 209.165.200.226, 00:00:12,
Serial0f0/0
R 192.168.0.0/16 [120/2] wia 209.165.200.226, 00:00:03,
Sarial0/0/0
209.165.200.0/24 is variably subnetted, 5 subnets, 2 masks
c 209.165.200.224/30 is directly connected, Serial0/0/0
L 209.165.200.225/32 iz directly connected, Serial0/0/0
R 209.165.200.228/30 [120/1] wia 209.165.200.226, 00:00:12,
Serial0/0/0
c 209.165,200.232/30 is directly connected, Serial0/0/1
L 209.165.200.233/32 iz directly connected, Serial0//1
R1§

Figur 23: Routingtabell [1]
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Routingtabellens uppbyggnad

Routingtabellen

Routing Table of R1

Al¥show ip route | begin Gateway
Gateway of last resort is 208.165.200.23¢ to network 0.0.0.0
S¢ 0.0.0.0/0 [1/0) via 208.165.200.234, Serial0/0/1
is directly connected, Serial0/0/1
172.16.0.0/16 is variably subnetted, 5 subnets, 3 masks
c 172.16.1.0/24 is dizectly connected, GigabitEthernet0/0
L 172.16.1.1/32 is directly connected, GigabitEthernet0/0
R 172.16.2.0/24 [120/1] via 209,165.200.226, 00:00:12,
Serial0/0/0
E 172.16.3.0/24 [120/2] via 200.165.200.226, 00:00:12,
Seriald/0/0
o Level 1 Route R 172.16,4.0/28 [120/2] via 209.165,200.226, 00:00:12,
Serial0/0/0
R 132.168.0.0/16 [120/2] via 209.165.200.226, 00:00:03,
Seriall/0/0
208.165.200.0/24 is variably subnetted, 5 subnets, 2 masks
c 205.165.200.224/30 is directly comnscted, Serial0/0/0
L 209.165.200.225/32 is directly connacted, Serial0/0/0
" 209.165.200.226/30 [120/1] wia 209.165.200.226, 00:00:12,
Seriald/0/0
c 209.165,200.232/30 is directly connacted, Serial0/0/1
L 209.165.200.233/32 i5 directly connscted, Serial0/0/1
Rl§
Figur 23: Routingtabell [1]
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Routingtabellens uppbyggnad

Routingtabellen

Routing Table of R1

Rlkshow ip route | begin Gataway
Gateway of last resort is 209.165.200.234 to network 0.0.0.0
S* 0.0.0.0/0 [1/0) wia 20%.165.200.234, Seriall/0/1
iz directly connected, Serizll/0/1
172.16.0.0/16 i variably subnettsd, 5 subnets, 3 masks
c 172.16.1.0/24 is dirsctly comnectsd, GigabitEthernet0/0
L 172.16.1.1/3% is directly connected, GigabitEthernet0/0
R 172.16.2.0/24 [120/1] via 209,165.200.226, 00:00:12,
Serial0/0/0
):§ 172.16.3.0/24 [120/2] via 209.165.200.226, 00:00:12,
Seriall/0/0
R 172.16.4.0/28 [120/2] via 209.,165.200.226, 00:00:12,
Serial0/0/0
R 192.168.0.0/16 [120/2] wia 209.165.200.226, 00:00:03,
@ Level 1 Parent Route S=Ra0i0D
209.165.200.0/24 is varisbly subnettsd, 5 subnets, 2 masks
c 209.165.200.224/30 is directly connected, Serial0/0/0
L 209.165.200.225/32 iz directly connected, Serial0/0/0
):§ 209.165.200.228/30 [120/1] wia 209.165.200.226, 00:00:12,
Seriall/0/0
[+ 209.165,200.232/30 is directly connected, Serial0/0/1
L 209.165.200.233/32 iz dirsctly connected, Serial0/0/1
Al§

Figur 23: Routingtabell [1]
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Routingtabellens uppbyggnad

Routingtabellen

Routing Table of R1

Rlkshow ip route | begin Gataway
Gateway of last resort is 209.165.200.234 to network 0.0.0.0
s+ 0.0.0.0/0 [1/0] vie 209.165.200.234, Seriel0/0/1
is directly connected, Seriall/0/1
172.16.0.0/16 is variably subnetted, 5 subnats, 3 masks
c 172.16.1.0/24 is directly comnected, GigabitEthernet0/0
L 172.16.1.1/32 is directly comnected, GigabitEthernet0/0
R 172.16.2.0/24 [120/1] via 208,165.200.226, 00:00:12,
Serial0/0/0
R 172.16.3.0/24 [120/2] via 209.165.200.226, 00:00:12,
Serial0/0/0
R 172.16.4.0/28 [120/2] via 208,165.200.226, 00:00:12,
Serial0/0/0
R 192.168.0.0/16 [120/2] via 208.165.200.226, 00:00:03,
Sariald/0/0
209.165.200.0/24 is varisbly subnetted, 5 subnets, 2 masks
c 209.165.200.224/30 is directly connected, Serial0/0/0
. L 209.165.200.225/32 is directly connacted, Serial0/0/0
o LeVel 2 Chlld Route R 209.165.200.228/30 [120/1] wia 209.165.200.226, 00:00:12,
Serial0/0/0
c 209.165,200.232/30 ia directly connected, Serial0/0/1
L 209.165.200.233/32 is directly connacted, Serial0/0/1
R1§

Figur 23: Routingtabell [1]
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Ultimate Route

Routingtabellen

@ Anger Next-Hop, Interface

Ultimate Routes of R1

mitshow ip route | begin Gateway
Gateway of last resort is 208.165.200.234 to metwork 0.0.0.0
s*  0.0.0.0/0 [1/0] wia 208.165.200.23d, serialo/0/1
is directly comnected, serial/0/1
172.16.0.0416 is variably subpetted, 5 subnets, 3 masks
¢ 172.16.1.0/24 is directly connscted, Gigabitothernst0/n
L 172.16.1.1/32 is directly comnected, Gigabitfthernetd/0
3 172.16.2.0/24 [120/1] via 209.165.200.226, 00:00:12,
seriald/0/0
R 172.16.3.0/24 [120/2] via 209.165.200.226, 00:00:12,
serial0/o/n
R 172.16.4.0/28 [120/2] via 209.165.200.226, 00:00:12,
serial0f0/0
3 192.168.0.0/16 [12072] via 208.165.200.226, 00:00:03,
serialo/0/0
209.165.200.0/24 is variably subnetted, 5 subnsts, 2 masks
c 208.165.200.224/30 is directly connected, serial0/u/0
L 208.165.200.225/32 is directly connected, serial0/u/0
3 209.165.200.228/30 [120/1] via 209.165.200.226, 00:00:12,
Serial0f0/0
c 208.165.200.232/30 is directly connected, serial0/u/1
L 208.165.200.233/32 is directly connected, Serial0/o/1
Lt

Figur 24: Ultimate Route [1]
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Level 1 Route

Subnetmasken ar mindre an eller lika med motsvarande klass-mask.

Sources of Level 1 Routes
Noxt-hop IP address
Level 1 Routes andlor exit interface
Ultimate Route
[ Network H 192.168.1.0/24
Ultimate Route
[ ‘Supemet H 192.168.0.0116
Ultimate Route
| et = 00000

Figur 25: Level 1 Route [1]
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Level 1 Parent Route

Ett L1 ndtverk som &r uppdelad i subnat (child).

Level 1 Parent Routes of R1

[+

[Rl¢show ip route | begin Gateway
Gateway of last resort is 209.165.200.234 to network
0.0.0.0

5* 0.0.0.0/0 [1/0] via 209.165.200.234, Seriall/0/1
iz directly connected, Seriall/0/1
172.16.0.0/16 is variably subnetted, 5 subnmets, 3

masks

c 172.16,1.0/24 ia directly connected, =
GigabitEtherns=t0/ 0

L 172.16,1.1/32 ia directly connected,
GigabitEthernst0/0

R 172.16.2.0/24 [120/1] wvia 209.165.200.226,

00:00:12, Serial0/0/0

R 172.16.3.0/24 [120/2] via 209.165.200.226,
00:00:12, Serial0/0/0 _l
R 172.16.4.0/28 [120/2] via 209.165.200.226,
00:00:12, Seriall/0/0

R 152.168.0.0/16 [120/2] wvia 209.165.200.226, 00:00:03,
Serial0/0/0

209.165.200.0/24 is wariably subnetted, 5 subnets, 2
masks
c 209.165,200,224/30 is directly connected,

Serial0/0/0

Figur 26: Level 1 Parent Route [1]
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Level 2 Child Route

Ett subnat inom ett Level 1 natverk.

Lennart Franked (MIUN IST)

Example of Level 2 Child Routes

Gatevay of last resort
0.0.0.0

172.16.0.0/16 iz
masks
c 172.16.1.0/24
GigabitEthernet0/0
L 172.16.1.1/32
GigabitEthernst0/0
R 172.16.2.0/24
00:00:12, Serial0/0/0
R 172.16.3.0/24
00:00:12, Serial0/0/0
R 172.16.4.0/28
00:00:12, Serial0/0/0

Serial0/0/0
masks

eriall/0/0

|Rl¢show ip route | begin Gateway

iz 209.165.200.234 to network

sS4 0.0.0.0/0 [1/0] via 20%.165.200.234, Seriall/0/1
iz directly connectsd, Seriall/0/1

varisbly subnettsd, 5 suhnets, 3
is directly connected,

is directly connected,

[120/1] vi= 209.165.200.226,
[120/2] vi= 209.165.200.226,

[120/2] wia 209.165.200.228,

R 192.168.0.0/16 [120/2] via 209.165.200.226, 00:00:03,
209.165.200.0/24 is varisbly subnetted, 5 subnets, 2

c 209.165.200.224/30 is directly connected,

Figur 27: Level 2 Child Route [1]
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Uppslagningsprocessen

@ Om den bi3sta matchningen dr en L1 Ultimate Route, anvands denna.
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Uppslagningsprocessen
@ Om den basta matchningen &r en L1 Parent Route:
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Uppslagningsprocessen

@ Om den basta matchningen ar en L1 Parent Route:
» Undersdk varje Child Route fér denna Parent Route.
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Uppslagningsprocessen

@ Om den basta matchningen ar en L1 Parent Route:

» Hittas en matchning anvands denna.
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Uppslagningsprocessen

@ Soker nidsta L1 supernet, inklusive default route.

Lennart Franked (MIUN IST)

m]

Nétverksteknik A — Introduktion till Routing

=



Uppslagningsprocessen

e Hittas ingen traff, kastas paketet.
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Best Route

Matches for Packet Destined to 172.16.0.10

IP Packet

Destination 172.16.0.10 10101100.00010000.00000000.00001010
Route 1 172.16.0.0/12 |10101100.00010000.00000000.000000040
Route 2 172.16.0.0/18 |10101100.00010000.00000000.000300040
Route 3 172.16.0.0/26 |[10101100.00010000.00000000.00000000

i

[ Longest Match fo IP Packet Destination ]

Figur 28: Basta vigen = Langsta matchning [1]
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