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EIGRP

Introduktion

Kom 1992

Propriertart Cisco protokoll.

De grundldggande delarna av EIGRP blev 6ppen standard 2013.
Distance Vector

Anvinder DUAL fér att berdkna vig
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EIGRP I

Introduktion

@ Upprattar anslutning till sina direkt anslutna grannar.
@ Anvinder Reliable Transport Protocol for att leverera EIGRP-paket.

@ Skickar inkrementella updates till ett begransat antal routrar vid
behov.

e Stddjer last-balansering (bade equal och unequal.)
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Protocol Dependent Modules

Introduktion

EIGRP Protocol-Dependent Modules (PDM)

Neighbor Table - IPvé
2 Neighbor Tabl
Neighbor Table - IPv4 elgnbor Tables

Net-Hop Router Interface

Topology Table - IPvé
Topology Table - IPva 2 Topology Tables

Destination1 Successor

Destination2 Feasible Successor
Routing Table - IPvé
5 2 Routing Tables
Routing Table - IPv4

Destination1 Successor

Figur: Protocol Dependent Modules[2014snc]
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Reliable Transport Protocol
Introduktion

EIGRP Replaces TCP with RTP

EIGRP PDM Operation
_____ a Neighbor Table

] 1
1 1

Application 1| e

KR )| Pom PDM |} Topology Table

1 19
T t
1 1 Routing Table
] 1
] 1

Transport | 1
1 " 1
1 (] 1
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1 [ ] 1
1 [ ] 1

Internet L I (T T
1 (] !
1 [ 1
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Network Access Connections Connections

Figur: Reliable Transport Protocol[2014snc]
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Authentisering

Introduktion

Authentication

EIGRP Packets
Encrypted

Figur: Authentisering[2014snc]
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Summering

Pakettyper
Pakettyp Forklaring
Hello Upptacker andra EIGRP-routrar.
Update Formedla routinginformation.
Acknowledgement  Anviands for att bekrafta mottagna paket.
Query Frdga om specifik information fr&n en granne.
Reply Svarspaket for Query.
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Hello

Pakettyper

@ Anvinds for att upptdcka andra EIGRP-routrar.
@ Anvinds for att uppratta och underhalla uppkoppling mellan grannar.

@ Skickas som multicast.

IPv4 224.0.0.10
IPv6 FFO02::A

o Ej tillforlitlig leverans
@ Skickas periodiskt var 5e sekund (60 sekunder pd NBMA)

@ Hold-timer p& 3 g&nger hello-intervall. Varefter lanken anses vara nere.
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EIGRP Update och Acknowledgement

Pakettyper

@ Informerar om topologin eller férandringar

@ Innehaller enbart forandringar (partial).

e Skickas som unicast till berdrda parter (bounded).
e Skickas tillforlitligt.

Figur: EIGRP Updatering och bekréftelse[2014snc]
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EIGRP Begaran och svar

Pakettyper

Figur: EIGRP Begéran och svar [2014snc]

@ Anvands av DUAL d& ett natverk soks.
e Anvinder tillforlitlig kommunikation.
o Skickas som multicast eller unicast.

@ Svarspaket skickas alltid som unicast.
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EIGRP inkapsling

Paketformat

Lennart Franked (MIUN IST

Typel/Lengt

th/Values Types

Data Link Frame

1P Packet Header

EIGRP Packet Header|

TLV Types

Header

Data Link Frame

MAC Source Address

= Address of sending

interface

MAC Destination I Packet

Address = Mulicast: 1Pv4 Source Address =

01-00-5E-00-00-0A  Address of sending
interface
IPv4 Destination
‘Address = Multicast:
224.00.10 EIGRP Packet Header
Protocol field = 88 for  Opcode for EIGRP

RP 1

ype
Autonomous System
Number

meters
0x0102 IP Internal

Routes
0x0103 IP External
Routes.

Figur: EIGRP inkapsling [2014snc]
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EIGRP header

Paketformat

EIGRP Packet Header

B IPF'sd(slesﬂnrl DREPacEs | TypaiLangthValuss Types

Bt a
Version opeada Chacksum

Fiags

EIGRP Headsr Saquencs
Ack

Autonomaus System Numbars
EIGRP Mes‘a‘gs TLvs
L

*+ Opcode: EIGRP Packet Type: Updste (1), Query (3], Reply(4),
+  Autonomous Syst [ for this EIGRP rouing pro

Figur: EIGRP Header [2014snc]
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172.16.2.0/24

Router ID Internet
209.165.200.225 3
192.168.10.4/30
Router ID
192.168.10.5

172.16.1.0/24 192.168.1.0/24

Figur: Router ID [2017ScN]

@ Router-ID anviands for att identifiera en router i topologin.

@ Anges med eigrp router-id <ipv4-adress>

@ Om eigrp router-id inte dr satt anvands ip-adressen pa loopback.

@ Om ingen IPv4-adress ar satt pd loopback, anvinds hogst satta IPv4
adress pd ett interface.

Lennart Franked (MIUN IST)

Natverksteknik B - Introduktion till EIGRP

2 februari 2021

13/ 35



Uppratta anslutning till grannar
Drift av EIGRP

Discovering Neighbors

Updated ? ? Updatad
1

EIcRP EicRP
ek Hello, | am Rauter R1. Is anyone Neighbor
o "= | © i - (0

T — @0

Hallo, | am Router R2. Is anyone
thera?

Figur: Upptdcka grannar[2014snc]
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Utbyta information
Drift av EIGRP

Exchanging Routing Updates

=< =<
R1
Updatad Helo, | am Router R1. Is anyane Updated
thera?

EIGRP EIGRP
IR ara s il my muting information. ST
Teble <—|" R e EE Teble

Iam ueing split horiznn.

Helo, | am Rauter R2. Is anyone
thers?

Updatad

6@ Thanks for the information! —
EIGRP EIGRP o
Topology Topology
A P Hers is all my muting informtion. opolog
T m ueing spiit harzon.
Thanks for ths informatian! @o

Figur: Informationsutbyte[2014snc]
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Uppna ett konvergerat natverk

Drift av EIGRP

Lennart Franked (MIUN IST)

Updating the IPv4 Routing Table

Updated Updated

i Hela, | am Rauter R1. s anyong thars?
Her is =il my rouing informstion
Vam using spi harizon. E

Hallo, | am Rauter R2. ls anyons thers?

Thanks for the informabn!

Hers is all my routing information.
| am using split harizon.
Thanke for tha informatiant

Updated Updated

Off o 1P Routing
Table Table

(2]

Figur: Konvergerat natverk[2014snc]

atverksteknik B - Introduktion till EIGRP




Beridkna kostnad
Metric

Standard sammansatt formel
Metric = [K1 % bandwidth + K3 * delay] * 256

Komplett sammansatt formel

Metric = 256 * ((K1 * bandwidth) + (K2 * scaled bandwidth)/(256 —
load) + (K3 * scaled delay) * (K5 /reliability + K4))

K-varden (viktning)
o KI=K3=1
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Berdkna kostnad

parametrar

@ Scaled Bandwidth: 107/min bandwidth
@ Delay (fordrdjning): Total delay av alla involverade interface
Anges i tiondelars mikrosekunder.

@ Scaled Delay: delay/10
@ Load: Belastning p3 interfacet:
skala 0-255
255 ar max belastning
Berdknas utifrdn paketgenomstromning.
o Reliability (tillforlitlighet): Lankens tillforlitlighet
Skala 0 - 255
255 ar hog tillforlitlighet
Baseras p& keepalives
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Berdkna kostnad for hogre bandbredder (64-bit metric)

Metric

Standard sammansatt formel
Metric = (K1 % Minimum Throughput + K3 x total latency)

Wide Metrics
Wide Metric =

((K'1 % Minimum Throughput + (K2 % Minimum Throughput) /256 —
Load) + (K3 * Total Latency) + (K6 % Extended Attributes))
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Berdkna kostnad for hogre bandbredder (64-bit metric)

Parametrar
e Minumum Throughput: (107 * 65536)/Bandwidth
o Total Latency BW below 1Gb/s: (delay * 65536)/10
o Total Latency BW above 1Gb/s: (107 x 65536)/10/bandwidth)

o Extended Attributes: For framtida anvandning

K-varden (viktning)

e KI=K3=1
e K2=K4=K5 =0
e Kb=0

Killa [eigrp _ip_routing]
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Diffusing Update Algorithm
DUAL

DUAL

e Kérnan i EIGRP

@ Forser oss med en vag fri fraén loopar.
@ Berdknar ut en alternativ vig.
°

Minskad bandbreddsanvandning
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DUAL FSM
DUAL

FSM
o DUAL FSM berdknar vagarna.

@ Hittar basta vdg baserat pd metric
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Successor och Feasible Distance

@ Successor — Nasta hopp for att nd destinationen.

o Feasible Distance — Lagsta berdknad vdg att n& destinationen.

FZ§ show ip routs
<Output omitted>

D 182.168.1.0/24 [90/3012096) wia 192.168,10.10, 00:12:32, Seriall/0/1

2z A
Distance:

Figur: M&jlig kostnad och nésta hopp [2014snc]
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Terminologi
DUAL

Feasible Successor Granne som har en loop-fri alternativ vag till
destinationen samt uppnér Feasibility Condition.

Reported Distance En grannes feasible distance till ett natverk.

Feasibility Condition En grannes rapporterad distans &r lagre dn den lokala
routerns feasible distance till ssmma destination.
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Successor och Feasible Successor

DUAL
r2fshow ip eigrp topology r2yshow ip eigrp topol
<Cutput omithed= <0mpmami§ed> o
P 162.168.1.0/24, 1 successors, FD i 3012096 P 192.168.1.0/24, 1 successars, FD iz 3012096
vis 162.168.10.10 {3012096/2816), Serial0f0/1 wvia 192.1€8.10.10 (3012096/2816), Seriald/o/1
via 172.86.3.1 (410242§6/2170012}, Serial0g/0 wia 172.16.3.1 {41024256/2170112), serialof0/0
A A
13 I

Feasible distance if Qutbound interface
Feasible distance I the feasible to reach this network
successor (R1) was

the successor

Successor's (R3)
Reported Distance
Mext hop address of Qutbound interface
the successor

Figur: Successor [2014snc] Figur: Feasible Successor [2014snc]

Next hop address of
the feasible
suesessor (R1)

Feasible Successor's
i
jistance
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Avsaknad av mojlig eftertradare
DUAL

| Su[::esso_r] Not a feasible
Successor

<0utput cmitted=

Rlfshow ip eigrp topelogy all-links

P 192.168.1.0/24, 1 successors, FD is 2170%
wia 192.168.10.6 (2170112/2816), Seriall /071

N2, serho 9

via 172.16.3.2 tdilgazsﬁfautzossh Serial0/0/0

R1's Feasible
Distance

R2's Reported
Distance

Figur: Ingen méjlig eftertriddare finns [2014snc]

@ Om ingen eftertradare finns, forsatts natverket i aktivt tillstdnd

o Fragar sina grannar om mdjliga vagar till natverket.
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Final State Machine

DUAL
Lost Connectivity to
Suceessor
Promote to Feasible Place Destination
Successor Successor? Hetwork in Active State
Install Successor in
Routing Table
Select Hew One or More Query Heighbors for
Suctessor Hew Routes? Hows Routs
Install Feasible Remove Destination
Successar(s), if any, in Hetwaork from Topology
Topology Table and Routing Tables
Figur: Flédesdiagram 6ver DUAL FSM[2014snc]
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Summering av routes

o EIGRP kan automatiskt summera subnat till ett klassfullt natverks.

@ Aktiveras och avaktiveras med (no) auto-summary under
routingkonfigureringslaget.
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Inkludera statiska routes

@ redistribute static i routingkonfigueringslaget tillater att skicka
med statiska routes i EIGRP uppdateringar.

R2 Static Default Route Configuration and Propagation

209.165.200.224/27
Default Route
0.00.

Internet P

192.168.10.4/30

Figur: Inkludera statiska routes [2017ScN]
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Inkludera statiska routes

@ D — Route fran EIGRP

o * — Kandidat fér default route
@ EX — External EIGRP

@ 170 — Administrativ distans

R14 show ip route | include 0.0.0.0

R3# show ip route | include 0_0.0.0
Gatewa last re:

Figur: Statisk route lard via EIGRP
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EIGRP bandbreddsanvandning

e EIGRP anvander upp till 50% av bandbredden for EIGRP information

@ Kan justeras med ip bandwidth-percent eigrp

Configuring Bandwidith Utlization with EIGRP for IPv4
i

Figur: Bandbreddsanvéndning [2017ScN]
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Lastbalansering — lika kostnad

o EIGRP stddjer lastbalansering
@ Default upp till 4 olika vagar med samma kostnad.
e Kan dndras med maximum-paths

R3’s Maximum Paths i

R3# show ip protocols
*+% 1P Routing is NSF aware =+

Routing Protocol is “eigrp 1"
outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Default networks flagged in outgoing updates
Default networks accepted from incoming updates
EIGRP-IPv4 Protocol for As{1)
retric weight K1-1, k2-8, K3-L K4=B, K58
NSF-amare route
Router-! 3
Topology
Active Timer: 3 min
Distanc: mtemal %8 external 178

Mepdimm metric variance 1

Automatic Sumarization: disabled
Address Summarization:
192, .8/22 for Seafe/e, Seafe/l
Sumarizing 3 components with metric 2316

Figur: Lastbalansering [2017ScN]
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Lastbalansering — olik kostnad

@ Med hjilp av variance kan man ange hur stor variance som tillats.
@ variance 1 — Lika kostnad

@ variance 2 — Tillater kostnader 2 gdnger successor kostnaden.
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Rekommenderade dvningar PT

@ 6.2.2.4 — Configuring Basic EIGRP with IPv4
@ 6.4.3.4 — Configuring Basic EIGRP with IPv6
@ 7.3.1.2 — Skills Integration Challenge
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