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EIGRP => Enhanced Interior Gateway Routing Protocol

= Smerovaci protokol EIGRP je este stale proprietarny protokol fy Cisco vyvinuty v spolupraci
s institutom SRI International

Je nahradou svojho predchodcu IGRP

Okrem podobnosti vo vypocCte metriky je vSak EIGRP zvnutra od zakladu prepracovany
protokol

= V/ sucCasnosti sa zaCina rozsirovat jeho IETF Standardizacia

= Studenti KIS FRI UNIZA pod vedenim Ing. P. Palicha prva svetova open-source implementacia na
svete => Linux Quaga a FRR démoni

= EIGRP je pokroCily classless distance-vector protokol vyuzivajuci ojedinelé pristupy

Difuzne vypocty

Kontrolu na bezsluCkovost uvazovanej cesty ako aj konstrukcia zaloznej cesty
Osobitny spolahlivy transportny protokol pre unicast i multicast

Detekciu susedov a udrziavanie prehladu o ich existencii

Rozosielanie CiastoCnych (partial) ohraniCenych (bounded) aktualizacii v momente zmeny
(event-based), bez periodickych aktualizacii

Kompozitna metrika

= V sucasnosti je to jediny rozSireny DV protokol, ktory pri spravnej konfiguracii garantuje
bezsluCkovu Cinnost



EIGRP — zakladné znaky

= EIGRP ma interne modularnu Strukturu, ktora mu dovoluje byt nezavisla od
konkrétneho sietoveho protokolu

= Podporuje IPv4, IPv6, IPX, AppleTalk

= Je classless, podporuje CIDR/VLSM, automaticku i manualnu sumarizaciu,
autentlflkac:lu velmi rychlo konvergu1e

= Pouziva kompozitnu metriku zlozenu z viacerych faktorov
= Multicastova komunikacia

= |Pv4 adresa 224.0.0.10

= |Pv6 adresa: FF02::A

= Vlastny transportny protokol Reliable Transport Protocol, Protocol ID 88
= Administrativhe vzdialenosti:

= Interné EIGRP smery: 90

= Externé EIGRP smery: 170

= Sumarne polozZky (discard routes): 5
= Vhodny aj do velkych sieti




EIGRP
Klfucové technologie

= Protokolovo zavislé moduly

= Protocol-dependent modules (PDMs) zodpovedaju za spolupracu EIGRP s konkrétnym
sietovym protokolom

= Poskytuju nezavislost a [ahsSiu rozsiritelnost o nove L3 protokoly
* Protokol Reliable Transport Protocol (RTP)

= Vlastny transportny protokol nezavisly od sietového protokolu

= Umoznuje unicastové i multicastove spolahlivé prenosy
= Zistovanie a udrziavanie kontaktu so susedmi

= Kazdy smerovac si udrziava tzv. neighbor table, v ktorej si vedie informacie o priamo
pripojenych susedoch

= Ochrana proti vzniku smerovacich sluciek
= Garantuje, Ze zvoleny next hop nespdsobi smerovaciu slucku
= Difuzne vypocCty
= Koordinovana spolupraca smerovacov pri hfadani najkratSej cesty
= Konecny automat DUAL
= Riadi Cinnost’ vyberu najlepsej cesty a organizuje priebeh difuznych vypoctov




EIGRP

Protocol-dependent modules (PDM)

= Logika EIGRP je rovnaka pre r6zne L3 protokoly
= |Pv4, IPv6, IPX, AppleTalk

= Spolupracu jadra EIGRP s konkrétnym sietovym protokolom zabezpecuju tzv.

prOtOCOI'dependent MOdUIeS EIGRP Protocol-Dependent Modules (PDM)
" Pre kazdy podporovany L3 g S
protokol ma EIGRP R S R | ...
V|aStny PDM | T —— —3 Neighbor Tables
- PDM Sda Staré Met-Hop Router Interface

o format L3 adries,

pracu s prislusnou Topology Table-apple Talc|
smerovacou tabufkou,
s s L3 Topolegy Tables
komunikaciu pomocou
danéhO L3 prOtOkOIU DESt@nat@Dm Succn_assnr
u Vd, ka PDM zostéva Destination2 Feasible Successor .
samotné jadro EIGRP g oo |y
rovnaké pre rozne L3 FoutngTable-Px | | I
protokoly | Routing TableaP ||

Drestination Successor




EIGRP

Reliable Transport Protocol (RTP)

= RTP v EIGRP poskytuje spolahlivu a potvrdzovanu multicast aj unicast
komunikaciu

= Segmenty RTP (EIGRP spravy) su Cislované a potvrdzované

= Sprava s nasledujucim sekvenénym Cislom bude odoslana az vtedy, ked
predchadzajucu spravu vsetci jej prijemcovia potvrdili ako prijatu

= Ak na segmente s viacerymi susedmi niektori susedia nepotvrdili prijatie
multicast spravy, EIGRP rozdeli susedov do dvoch skupin

Smerovace, ktoré prijatie potvrdili, budu umiestnené do tzv. Conditional Receive rezimu
(dobra skupina)

Smerovace, ktoré prijatie nepotvrdili, budd povazované za ,pribrzdene” (laggard)

Multicastova komunikacia bude odosielana s priznakom ,urcCené len smerovacom v
rezime Conditional Receive® a s ,pribrzdenymi* smerovacmi sa bude paralelne
komunikovat unicast paketmi, pokym v komunikacii nedobehnu ,dobré” smerovace

RTP teda dovoluje subezne viest spolahlivu unicast i multicast komunikaciu so
susedmi na spoloChom segmente



EIGRP

Udrziavanie vzt'ahov so susedmi

= Periodické spravy protokolov RIP/IGRP mali dva rozdielne ucely
= Informovat o tom, ze ich odosielatel je funkény (zivy)
= Prenasat smerovaciu informaciu
= V stabilnej sieti zbytoCne => spravy prenasaju tu istu smerovaciu informaciu znova
a znova
= |dealny stav: prenasat’ len informacie o zmenach a len vtedy, ked zmeny nastanu

= Co na to potrebujeme?

1. Informaciu o tom, Zze susedny smerovac je stale zivy (ak zomrel, nemézeme oCakavat,
Ze nas bude ,zo zahrobia“ sam informovat, Ze zomrel © — musime jeho zanik vediet
zistit sami)

= |nformacie o Zivotnosti susedov => tzv. Hello mechanizmus
=  Udrziavanie vztahov so susednymi smerovacmi

2. Spolahlivy transportny protokol, aby bolo zaru€ené, Ze informacie o jednotlivych
zmenach pridu vtedy ked potrebujem, vsetky a v spravhom poradi

= Spolahlivy transportny protokol EIGRP uz ma — RTP




EIGRP

Hello mechanizmus a tabulka susedov

= EIGRP smerovace periodicky odosielaju spravu nazvanu EIGRP Hello na adresu 224.0.0.10 cez
vSetky svoje rozhrania zaradené do EIGRP
= Kazdych 5 sekund na beznych rozhraniach
= Kazdych 60 sekund na Non-Broadcast Multi Access (NBMA) rozhraniach pomalSich ako 1544 Kbps
= <T1 (1.564Mbps) — rozhrania typu Serial, PPP, Frame Relay, ATM
= Do Hello paketu smerovac vpisuje niekolké konfiguracné parametre EIGRP, ktoré sa u susedov
vyhodnocuju
= Udaje, ktoré sa musia medzi susednymi smerovaémi zhodovat, aby vzniklo EIGRP susedstvo:
= Cislo autonémneho systému
= K-hodnoty (K-values) — vahové konstanty pre vypocet vyslednej metriky
= Spoloc¢na IP siet (urCuje sa z IP adresy odosielatela Hello paketu)

= Do Hello paketu smerovac zapisuje aj tzv. Hold-time Cas, ktory vyjadruje, do kolkych sekund musi sam
poslat dalSiu platnu EIGRP spravu

= Standardne je to trojnasobok Hello intervalu, t.j. 15 resp. 180 sekund

= Ak sa smerovac do tohto ¢asu neozve ziadnou platnou EIGRP spravou, povazujeme ho za mftveho a
zabudneme vsetko, Co nam povedal

= Hello a Hold-time CasovaCe mo6zu byt medzi susednymi smerovaCmi rézne
= Napr. v ospf musia byt rovnaké
= Funkcéni susedia smerovaca su zaznamenani v tzv. tabulke susedov




EIGRP

Tabulka susedov — budovana z Hello paketov

SRTT (Smooth Round Trip Timer) a RTO (Retransmit TimeOut) su pouzivané RTP na riadenie
spojenia pre spolahlivo doru¢ované EIGRP pakety

SRTT indikuje, ako dlho susedovi trva, kym odpovie na nasSe EIGRP pakety

RTO indikuje, ako dlho Cakame, nez opat odosleme paket, ktorého prijatie sused nepotvrdil

R1# show ip eigrp neighbors
IP-EIGRP neighbors for process 100
H Address Interface Hold Uptime SRTT RTO Q Seq
(sec) (ms) Cnt  Num
0 192.168.1.102 Se0/0/1 11 00:07:22 10 2280 0 5
r%# N A 7 N
\ \
Susedova IP / Sekvenéné
adresa Kedy naposledy Queue Count: &islo
sme tohto suseda Pocet sprav, ktore posledného
Lokalne rozhranie objavili (ako dlho sme susedovi prijatého paketu
Handle: Poradové veduce k susedovi Zije) odoslali a ktoré typu Update,
Cislo suseda pre zatial nepotvrdil. Query alebo
interné ucely EIGRP, V spravnom stave | |Reply paketu.
zacinaod 0 a byt Zité pri
O kolko sekund suseda vyhlasime za ma byt 0 POUI,Z':]T. pri
mitveho, ak sa neozve platnym EIGRP spotaniivom
paketom RTP prenose

Casovaé je nastaveny na hodnotu Hold-time
zakazdym po prijati platného EIGRP paketu




Pojmy v EIGRP




Pojmy v EIGRP

Reported Distance (RD)

Pre kazdy ciel si EIGRP router
vybera naj cestu a tuto ohlasuje
susedom

Reported distance (RD)

= Susedova posledne znama
vzdialenost od ciela, ako nam ju
oznamil
= Pre A je vzdialenost od E na zaklade
RD:
= Bza10
= Cza10
= Dza 30

= Pre kazdy ciel mbze byt viac RD
= V minulosti nazyvané aj ako
advertised distance




Pojmy v EIGRP

Computed Distance (CD)
= Computed Distance (CD)

= Celkova vzdialenost do kazdého
daného ciela cez daného
suseda

= Viac susedov, viac CD
= Jedna per suseda a ciel (siet)
= Pre Router A su na smerovac
E viaceré CD
= 20 cez Router B
= 25 cez Router C
= 45 cez Router D




Pojmy v EIGRP

Feasible Distance (FD)
» Feasible distance (FD)

= Doposial najkratsia znama
vzdialenost od konkretného ciela
= Historické minimum

= Platné od posledného prechodu z
Active do Passive stavu

= Jedna FD per ciel (siet)

= Je to lokalna hodnota, ktora nie je
nikam ohlasovana

= FD sluzi pre interné potreby
smerovaca (Feasibility Condition) a
nikam sa neposiela

= ZpohladuAdo E

= Najvyhodnejsia cesta je cez B
s celkovou vzdialenostou 20
= = Feasible Distance




Pojmy v EIGRP

Zmena Feasible Distance

= Feasible Distance je mierou historicky
najkratSej vzdialenosti do ciela

= Ak je cesta v Passive stave (smerovac
nekonverguje), FD mo&ze ostavat takeé iste
alebo moze len klesat
= Nech napr. cena linky medzi A a B vzrastie z
10 na 15

= NajkratSia CD cesta z A do E bude za 25, ale
FD zostane na hodnote 20

= Hodnota 25 sa vSak objavi
v smerovacej tabulke routera A
a v aktualizaciach, ktore bude posielat’ okoliu
= Ak cena linky medzi A a B klesne na 8

= CD aj FD klesne a bude 18




Pojmy v EIGRP

Zmena Feasible Distance

= Feasible Distance sa m&ze zmenit len tymito sp6sobmi:

= Ak sa smerovac v pasivhom stave dozvie o novej, este kratSej ceste
kK cielu, rovno ju zaCne pouzivat a suCasne aktualizuje aj FD

= Alebo stratil smerovaciu informaciu => prejde do aktivheho stavu

= Vyvola difuzny vypocCet a po jeho skonCeni a opatovhom navrate do pasivneho stavu
zoberie dlZzku novej najdenej najkratsej cesty ako FD (ta mbze byt i vysSia nez
predchadzajuca, ak pdvodna najkratSia cesta zanikla)

= FD sa m6ze v pasivhom stave len znizovat
= Akonahle musi vzrast, znamena to aktivny stav a difuzny vypocet
= Presna formulacia Feasible Distance v EIGRP:

= Minimum vzdialenosti do cielovej siete od posledného prechodu EIGRP z
aktivneho do pasivneho stavu pre tuto siet



Pojmy v EIGRP
Feasibility Condition (FC)

= FC (Feasibility Condition) = RD < FD
= Hocijaka cesta do ciela, kde RD < FD,
nemoze obsahovat slucku

= Volna formulacia Feasibility Condition
(RD<FD):
= Ak je nas sused k cielu blizsie, nez sme
my kedykolvek boli (od posledného
aktivneho hladania najkratsej cesty),

nemoéze sused lezat na smerovacej
slucke, ktora sa uzatvara cez nas

= FC pouziva kazdy EIGRP smerovac
na kontrolu bezsluckovosti cesty

= Niektoré bezsluCkové cesty toto kritérium
zbytoCne zamietne

= Nikdy vsak neodsuhlasi cestu, ktora
naozaj sluCku obsahuje

= Postacujuca, nie nutna podmienka




Pojmy v EIGRP

Feasibility Condition (FC) - pouzitie

= Uvaha smerovaca A o inych cestach:

Cesta cez B je najlepsia - za 20, spifa FC
a je aj najkratsia (FD)

C sa vie k E dostat za 10 (RD).
PretoZze 10 je menej nez 20 (FD), EIGRP
vie, ze tato cesta je urcite bez slucky.

D sa vie k E dostat za 30 (RD), lenze 30 je
viac ako 20 (FD). EIGRP o tejto ceste
usudi, ze potencialne mdze obsahovat
sluCku => pouzitie je rizikove

Smerovac A vyberie ako naj cestu cez
smerovac B




Pojmy v EIGRP

= Successor — next-hop smerovac
do cielovej siete
= Cesta k cielu cez successora je
najkratSia a bez slucCiek
(vyhovuje Feasibility Condition - FC)
= Z pohladu RtrA do RtrE => sucessor
RtrB

= Feasible successor — zalozny

next-hop smerovac (nove)

= Pouzitelny (nahradny) next-hop router
do cielovej siete pouzitelny bez
potrebz konvergencie
= Spolu s FC vynimoc¢na vlastnost EIGRP

= Cesta k cielu cez feasible successora
je bez sluciek (vyhovuje FC), ale nie je
najkratsia




Cinnost EIGRP

Pouzitie feasible successorov

= EIGRP pre kazdu cielovu siet’ vo svojej topologickej tabulke eviduje, aku
vzdialenost ohlasili do tejto siete susedia

= Ak dojde k zmene vzdialenosti do cielovej siete:
= Router v topologickej tabulke najde pre danu cielovu siet suseda, cez ktoréeho je
s aktualnymi vzdialenostami cielova siet najblizsie
= Skontroluje, Ci tento sused je feasible successor pomocou FC
= Ak ano, pouzije ho ako novy next hop do cielovej siete.
= Feasible successora mozno pouzit ihned bez difuzneho vypoctu

= Ak sused nespifia FC alebo ak vébec v topologickej tabulke nemozno k cielovej sieti
suseda najst,

= => gpusta sa difuzny vypocet (dopytovanie a konvergencia)
= Feasible successor nemusi byt nutne pouzity, ak neponuka dalsiu najkratsiu
vzdialenost




Cinnost EIGRP

Pouzitie feasible successorov

=V ustalenej topologii cesta z Ado E:

= Cez B (Successor) za 20, najlepsia, z toho FD =
20

= Cez C (Feasible Sucessor) za 25, C vyhovuje FC
(10 < 20)

= Cez D (Possible Sucessor) za 30, D nevyhovuje
FC (20 < 20)

= Po vypadku B:
= A vie, ze ma dve cesty
= Cez C, spifa FC
= cez D, ale ta nevyhovuje FC.
= PouZije cestu cez C

= Ak padne C

= Ma uz len tu cez D, ale tu nevie Ci tam nie je slucka

= Spusti DUAL (difuzny vypocet) a skonverguje az
ked bude mat odpoved




Pojmy v EIGRP

Diffusing computations

= Hladane cesty pri strate smerovacej info
= Sposob riadenia distribuovaného vypoctu v sieti
= Cielom je vypocet spustit, mat’ informacie o jeho priebehu, ziskavat
vysledky a vediet jeho koniec spravne ohlasit
= Difuzny vypocet sa spusti tym, ze router posle svojim susedom ziadost (query)
= Sused na ziadost odpovie,
= alebo ak odpovedat nevie, sam posle do svojho okolia ziadost

= Router musi odpovede posielat v takom poradi, aby posledna odpoved iSla az
vtedy, ked uz on sam na ziadne odpovede necCaka, a aby bola odoslana prave
tomu, kto sa ho pytal prvy




Pojmy v EIGRP

Diffusing computations

R4
ZR1doN: ZR1do N:

-R2 hldsid=3,cezza 5 -R2 hldsid=3, cezza 5 -R2 hldsid=3,cezza 5

-R3 hlasid=1, cezza 4 -R3 hlasid=1, cezza 4 - R3 o hldsid=1-—cezza4
- R4 hlasi d=1, cez za 2 = BEST - R4 cohldstd=1€cezza2=BEST - R4 cohildsid=tecezrza2=BEST
- Dmin=2 (cesta cez R4) - Dmin=2 -Dmin=2

- Dinc=4, - Dinc=5,

- mOzZem R3 poufzit? - mb6zem R2 poufzit?

ZR1 do N:

-R2 hldsid=3, cezza 5

- R3 oo hiasid=t—cezrza4

- R4 cohtési-d=1——cezza2=BEST

- Dmin=2

- Dinc=5,

- mb6zem R2 pouZit? Pramo nie,
lebo FC, a celkovo? Opytam sa.



Cinnost EIGRP - DUAL

= Samotny difuzny vypocet v pripade EIGRP je trivialny
= Router, ktory Startuje difuzny vypocCet cesty do nejakej siete, posiela tzv. query
paket, v ktorom uvedie svoju novu vzdialenost do tejto siete cez suCasneho
successora (méze byt nekonecna)

= Susedia, ktori tento paket dostanu, si na jeho zaklade aktualizuju topologicke
tabulky, a
= Pokial im informacia v prijatej query nespdsobila podla FC stratu cesty
= => odpovedia svojou vlastnou vzdialenostou po zohfadneni vySSej vzdialenosti v prijatej query

= Ak ale prijata informacia sp6sobila, ze do daného ciela uz nepoznaju successora ani vhodného
feasible successora
= => sami sa opytaju svojich susedov tymto istym algoritmom a vyCkaju na vSetky odpovede

= Fakticky ziaden extra vypocet, iba otazka — odpoved!




Difuzne vypocty

Query Reply

Active Passive




Cinnost’ EIGRP pri DUAL prepoéte

= Ked router zaznamena narast vzdialenosti do ciela a musi cielovu siet

uviest do aktivneho stavu, urobi tieto kroky

= Nastavi svoju RD a FD na skutoCnu zvysenu vzdialenost

= Pokym nedostane odpovede na vSetky ziadosti (t.j. kym sa pren difuzny vypocCet
neskonci), nesmie:
= zmenit ziadnu z tychto hodn6ét,
= ani nesmie zmenit svoju smerovaciu tabulku

= Az ked ma router vsetky odpovede, ma pravo vybrat si noveho successora a
aktualizovat hodnoty RD, FD a skutoCnu vzdialenost

= EIGRP sa teda sprava do istej miery ,transakéne” — router prechadza od jedneho
korektného stavu k dalSiemu korektnému. Nema nekorektné prechodné
medzistavy.

= Spravny priebeh difuzneho vypoctu je riadeny automatom DUAL a vyber
novych next-hop routerov podmienkou FC




Cinnost EIGRP
Ne-Pouzitie feasible successorov (Possible Sucessor)

= Priklad 2

= V ustalenej topologii cesta z Ado
E:
= Cez B za 20, najlepsSia, z toho FD = 20
= Cez C za 25, C vyhovuje FC (10 < 20)
= Cez D za 21, D nevyhovuje FC (20 <
20)
= Po vypadku B:

= Avie, ze najkratSia cesta ide cez D,
ale nevyhovuje FC.

= Spusti preto difuzny vypocet

= Ak by sa A uspokojil s C, potom by priSiel o
moznost’ vyuzivat kratSiu cestu

= D = Possible Sucessor




Pojmy v EIGRP

= Neighbor table
= Tabulka, v ktorej si EIGRP organizuje informacie o susedoch

=> Troubleshooting sa vzdy zacCina TU !!

= Topology table

= Tabulka, v ktorej si EIGRP vedie informacie o cielovych sietach a ich stave, FD k nim,
RD cez prislusnych susedov (vSetkych)

= Tabulka realne neobsahuje topologicky popis siete, len zoznam cielovych sieti a
vzdialenosti k nim

=> Troubleshooting pokracuje TU !
= Passive state
= Stav cielovej siete, ked je pre fu znamy successor a smer do nej je plne pouzitefny
= Active state

= Stav cielovej siete, ked pre nu neexistuje ziaden successor ani feasible successor a
router ho aktivne hfada (t.j. bezi difuzny vypocet)




DUAL a topologicka tabulka

Topologicka tabulka v EIGRP

Pocet successorov

(feasible Feasible distance (FD) do danej siete,

successori tu nie nemusi sa zhodovat s momentalnou
Cielova siet st zapocéitani) vzdialenostou (méze byt aj mensia)

/

! Zobrazi len successor a feasible successogfrov

R1l# show|ip eigrp topoldgy

IP-EIGRP |[Topology Table|for AS(100)/ID(192/168.1.101)

Codes: P¢; Passive, A —-[Active, U - Updaté, Q - Query, R - Reply,
rV- reply Status¥ s - sia Status

P 172.17.0.0/16, 1 successors, FD is 40514560

via 192.168.1.102 (LRI /PEpNYY), SerialO0/0/1
A A

R \ N\\ F\\\

AN N
Indikuje, ¢i IP adresa daného Celkova Reported Vystupné
je siet v suseda vzdialenost resp. rozhranie
Active alebo cez daného Advertised pouzité na
Passive stave suseda distance dosiahnutie
(RD/AD) danej siete
suseda

! Zobrazi vsetkych susedov, aj tych, ktori nesplnaju FC

R1l# show ip eigrp topology all-links




Cinnost EIGRP




Priklad EIGRP hladania novej cesty (1)

Router C
Stabilny @) EIGRP FD AD Topology
(@) 3 (fd)
stav via B 3 1 (Successor)
via D 4 2 (fs)
via E 4 3
Router D
EIGRP FD AD Topology
(a) 2 (fd)
via B 2 1 (Successor)
via C 5 3

Router E




Priklad EIGRP hladania novej cesty (2)

Router C

D stratil koqgktlwtu do EIGRP FD AD Topology
(a) (a) 3 (fd)
viaB 3 1 (Successor)
viaD 4 2 (fs)
via E 4 3

Router E

Router D
(1) EIGRP FD AD Topology
(a) 2 (fd)
(1) —ir B4 (Cpmemaaae
‘*ﬁ viaC 5 3
(2)

@) M
(1)




Priklad EIGRP hladania novej cesty (3)

D uvedie siet (a) do stavu Active a poSle paket Query, v ktorom sa uvadza suCasna vzdialenost
D od siete (a) — hodnota «

Router C
(a) EIGRP FD AD Topology
(a) 3 (fd)
via B 3 1 (Successor)
via D
via E 4 3
Router D

EIGRP FD AD Topology
(a) **ACTIVE** -1 (fd)
via E (q)
via C 5 3 (q)

Router E




Priklad EIGRP hladania novej cesty (4)

E straca next-hop, posiela Query
C nepouzivalo D na ceste do (a), len odpoveda hodnoﬁ%t{l%r c

(a) EIGRP FD AD Topology
(a) 3 (fd)
via B 3 1 (Successor)
via D
via E
Router D
EIGRP FD AD Topology
(a) **ACTIVE** -1 (fd)
via E (q)
via C 5 3 (q)

Router E




Priklad EIGRP hladania novej cesty (5)

C nepouzivalo E na ceste do (a), len odpoveda hodnotou 3

(@)

Router C

EIGRP FD AD Topology

(@) 3 (fd)
via B 3 1 (Successor)
via D

via E
Router D
EIGRP FD AD Topology
(a) **ACTIVE* -1 (fd)
via E (q)
via C 5 3

Router E




Priklad EIGRP hladania novej cesty (7)

E ma odpovede na vSetky otazky, vybera si najlepSiu cestu cez C a posiela odpoved na D s

hodnotou 4 Router C
(a) EIGRP FD AD Topology
(a) 3 (fd)
via B 3 1 (Successor)
via D
via E
Router D
EIGRP FD AD Topology
(@) 5 (fd)
via E 5 4
via C 5 3 (Successor)

Router E




Priklad EIGRP hladania novej cesty (8)

D ma odpovede na vSetky otazky a vybera si najlepSiu cestu cez C aj E

(a)

Router C

(@)

EIGRP FD AD Topology

(fd)

via B 1 (Successor)
via D
via E
Router D
EIGRP FD AD Topology
(a) 5 (fd)
via E 5 4 (fs)
via C 5 3 (Successor)

Router E




EIGRP a load balancing

Kazdy smerovaci protokol dokaze robit equal-cost load balancing, t.j. vyuzit
viaceré najkratsSie cesty do toho isteho ciela

EIGRP ako jediny dokaze realizovat aj tzv. unequal-cost load balancing prave
vdaka FC a feasible successorom

= Vyuzitie aj horsich nez najkratsich ciest do cielovej siete, ak mame istotu, ze
nespOsobime ich pouzivanim smerovaciu slucku

= V tomto pripade je velmi vhodné, zZe su v topologickej databaze zaznamenani aj feasible
successori

Prostriedok: prikaz variance v konfiguracii EIGRP

= Variance V stanovuje interval <Distance, V*Distance>, kde Distance je diZka sudasnej
najkratSej cesty do istej siete

= Kazdu cestu do tejto siete, ktord ide cez feasible successora a jej dizka je v tomto
intervale, pouzijeme pre load balancing

= Prikaz v zasade stanovuje, kolkonasobne horSia mbze eSte cesta cez feasible
successora byt, aby sme ju eSte boli ochotni vyuzivat



Metrika v EIGRP

= Pouziva sa tzv. kompozitha metrika zlozena zo 6 faktorov

= Bandwidth (staticky parameter, implicitne zapnuty)

= Delay (staticky parameter, implicitne zapnuty)

= Reliability (dynamicky vyhodnocovany, implicitne vypnuty)

= Load (dynamicky vyhodnocovany, implicitne vypnuty)

= MTU (staticky parameter, nevstupuje do vypoctov)

= Hop count (funguje len ako tvrdy limit na max diZku cesty v hopoch)
= |mplicitne su aktivne len faktory Bandwidth a Delay

= Reliability a Load su neaktivnhe, z MTU a Hop Count sa niC nepocita

= EIGRP metrika ma 32 bitov, stara IGRP metrika sa pocita identicky, avsSak
ma 24 bitov
= Preklad: posun o 8 bitov doprava/dolava (t.j. delenie/nasobenie 256)
= EIGRP =IGRP << 8, IGRP = EIGRP >> 8




EIGRP metrika

S akymi hodnotami smerovac pracuje?

R2#sh int s 1/60
—_1Seriall/@ is up, line protocol is down
Hardware—is—M4T

Udava sa v desiatkach
mikroSekund

Internet address is 192.168.1.162/27

DLY 20000

Encapsulation HDLC, crc 16, loopback not set
<output omitted>

Media Delay

1000 ATM 100 pS 2#sh int fastEthernet 0/0

Fast Ethernet 100 pS FastEtherneto/0 is administratively down, line protocol is
FODI 100 uS down

1HSSI 20,000 uS Hardware is 182543 (Livengood), address is ca@2.cf73.0008
16M Token Ring B30 S (bia ca@2.cf73.0008)

Ethernet 1,000 S MTU 1500 bytes, BW 100000 Kbit/sec, DLY 100 usec,

T1 (Serial Default] 90,000 uS reliability 255/255, txload 1/255, rxload 1/255

512K 20,000 pS Encapsulation ARPA, loopback not set

DSC 20,000 us <output omitted>

ShK. 20,000 ws




Vypoéet EIGRP metriky

= |mplicitny vypocCet metriky:
= Metric = BW(najpomalsia linka) + D(suma oneskoreni)

= BW =[107 Kbps / (najpomalsie rozhranie pozdiz cesty v Kbps)] * 256
= D = suma vSetkych oneskoreni pozdiz cesty v desiatkach mikrosekiind, na konci
nasobena 256

= Vzorec so standardnymi vahovymi koeficientami (K1 =1, K3 =1, K2 = K4 = K5 =
0):
= Metrika = [K1 * BW + ((K2 * BW)/ (256 — Load)) + K3 * Delay]

= Ak je K5 nenulove:
= Metrika = Metrika * [K5 / (Reliability + K4)]

= Samozrejme, aj Load a Reliability sa nasobia 256

= MTU ani Hop Count nevstupuju do vypoCtu EIGRP metriky




Priklad vypocCtu EIGRP metriky

64 kbps
Delay 2000

Delay 2000
Delay 2000

256 kbps
Delay 2000

256 kbps
Delay 2000

256 kbps 256 kbps
Delay 2000 Delay 2000

A>B->C->D Minimalna BW: 64 kbps Celkovy delay: 6,000
A>X>Y>2Z->D Minimalna BW: 256 kbps Celkovy delay: 8,000

Horna trasa: M = 1*(107/64)*256 + 1*6000*256 = 41 536 000
Dolna trasa: M = 1*(107/256)*256 + 1*8000*256 = 12 048 000
Dolna trasa je z pohladu EIGRP vyhodnejSia



Komunikacia v EIGRP




EIGRP spravy

Enkapsulacia EIGRP sprav

Type/Length/Values Types

= Prave TLV obsahuje

Dataﬁér;légrrame IP Packet Header | EIGRP Packet Header TLV Types | Parametre na formovar"e
susedstva a AUTH

VAG Source Address = Zoznam internych ciest

> Address of sending i .

MAC Destination 1P Packet = Zoznam externych ciest

Address = Multicast: 1Pv4 Source Address =
01-00-5E-00-00-0A  Address of sending
interface
IPv4 Destination
Address = Multicast:

224.0.0.10 EIGRP Packet Header
Protocol field = 88 for  Opcode for EIGRP
EIGRP packet type TLV Types
Autonomous System Some types
Number include:
Ox0001 EIGRP
Parameters
0x0102 IP Internal
Routes

0x0103 |P External
Routes




EIGRP spravy

EIGRP hlavicka a TLV

EIGRP Packet Header

Deta Link F EIGRF P t
. EIHEnEdEFrEn'E IP Packsat Haader Headzﬁ - TypaiLengthValuas Typas
Bit 0 ol
Varsion opcode Checksum
Flags
EIGRP Headar Seguanca
Ack
Sutonomaous Syetem Mumbsre
I
EIGRP Massage TLVs
I

*  QOpcode: EIGRFP Packst Type: Updste (1), Queny (3], Replyid), Hello (5)
+  Autonomous System Mumber: |0 for this EIGRP routing process




Druhy EIGRP paketov

= Hello

= Lokalizacia EIGRP susedov, vymena K-hodn6ét, Cisel autondmnych systémov, timeout-ov,
autentifikacia

= Posielaju sa na IP adresu 224.0.0.10, su nepotvrdzované
= Qdosielané

= kazdych 5 sekund na vysokorychlostnych rozhraniach,
= kazdych 60 sekund na NBMA rozhraniach pomalSich ako 1544 Kbps

= Update
= Prenasaju smerovaciu informaciu
= MOb6zu byt posielané ako unicast alebo multicast, su potvrdzované
= U prijemcu mézu potencialne spustit’ difuzny vypocet
= Query
= Smerovac hlada najkratSiu cestu do nejakého ciela
= Posielaju sa obvykle ako multicast, su potvrdzované
= Pomocou Query sa spusta alebo Siri difuzny vypocCet

= Query obsahuje informaciu o aktualnej vzdialenosti smerovaca, ktory sa pyta, do ciefovej
siete, po udalosti, ktora spdsobila stratu jeho cesty




Druhy EIGRP paketov

= Reply
= Odpoved smerovacov na Query paket
= Posielaju sa ako unicast tomu, kto sa pytal, su potvrdzovane
= Ich prijatie zmenSuje alebo zastavuje difuzny vypocet
= ACK
= Potvrdzovacie pakety
= Posielaju sa ako potvrdenie na Update, Query a Reply
= Adresované vzdy unicastovo, nepotvrdzované




EIGRP
Uvodna inicializacia smerovacov

= Prebieha len pri objaveni sa suseda => sync smerovacich tabuliek

&S

Updated Updated
= Hello, | am Router R1. Is anyone there?
()| Hello >
@ R1 EIGRP / lereis al et informat R2 EIGRP @
Neighbor ere is all my routing information. > Neighbor
Table - Update Table
Hello, | am Router R2. Is anyone there?
- “Hello
Updated Updated
. Thanks for the information!
R1 EIGRP @ N > | reeicre
© Topology Here is all my routing information. Topology @
Table @ _Update Table
Thanks for the information! [ :
Best Route : Best Route
Updated Updated

> -
@ R1 IP Routing R2 IP Routing O
Table Convergence Table




EIGRP

Sirenie update

= Prebieha len ked sa nieco v topo udeje

= pribudne/ubudne siet, zmeni sa konfiguracia (napr. prida sa auth) apod.
= => update na vsetkych susedov

& &

Updated Updated
R1 EIGRP R2 EIGRP
Topology Here is all my routing information. Topology
Table Update = Table
Thanks for the information!
== ACK
Best Route Best Route
Updated Updated
> . -
R1 IP Routing R2 IP Routing

Table Table




Zakladna konfiguracia EIGRP IPv4




Konfiguracia EIGRP

Router (config) #

router eigrp AUTONOMOUS-SYSTEM-NUMBER

- Aktivuje EIGRP a nastavi jeho AS
- AS sa typicky ziskava od IANA

- Aak spoloCnost' ASN nepouziva je to nieCo ako Cislo procesu (PID)

- VSetky smerovace, ktoré si maju v EIGRP spoloCne vymienat smerovaciu informaciu, musia
patrit do spolocného autondmneho systému, t.j. mat rovnaké ASN

Router (config-router) #
no auto-summary

network network-number [WILDCARD-MASK]

even network network-number [NETWORK-MASK]

- Zaradi siet do EIGRP smerovacieho procesu

- Wildcard mask nie je povinna, ale je velmi odporucana
- AK nie je zadana, berie sa classful mask

- Je mozné zadavat v tvare subnet mask alebo wildcard mask



Konfiguracia EIGRP pre IPv4

Prikaz Network a Wildcard Mask

= Wildcard maska je inverzna k subnet maske.
= Na vypocet si m6zeme pomoct s 255.255.255.255:

255.255.255.255

- 255.255.255.252
0. 0. 0. 3 wildcard mask




Konfiguracia EIGRP pre IPv4

Konfiguracia EIGRP Router ID

= Smerovac v EIGRP si voli Router-ID
= Jednoznacdna identifikacia
= Jeho uloha je vSak menej dblezita ako v OSPF

= Konfiguracia EIGRP router ID

Router (config) # router eigrp autonomous-system
Router (config-router) # eigrp router-id IPV4-ADDRESS

= ZvycCajne sa ako R-ID pouziva IP adresa loop rozhrania

= Ak R-ID nie je zadany voli sa automaticky
= Najvyssia IP z loopback rozhrani
= Najvyssia IP z aktivnych rozhrani

= Konfiguracia loopback rozhrania

Router (config)# interface loopback number

Router (config-if)# ip address ipv4-address subnet-mask




Passive-Interface v EIGRP

= Zabrani v posielani EIGRP updatov von cez dané rozhranie

Router (config-router) #
passive-interface type number [default]

= Moznost default nastavi vsetky rozhrania na passive
= Potrebné jednotlivé individualne povolit

= Z pohladu Cinnosti EIGRP prikaz sp6sobi:
= Na rozhrani sa nevytvori susedsky vztah

= Smerovacie update su z daného smeru ignorované

= AvSak dané subnet pasivneho rozhrania je rozposielana v EIGRP




Konfiguracia sSirky pasma a oneskorenia v EIGRP

Router (config-if) # bandwidth kilobits
Router (config-if)# delay TENS OF MICROSECONDS

= DOlezity parameter — na kazdom rozhrani je potrebné urcit jeho realnu
prenosovu rychlost
= EIGRP tuto hodnotu pouziva dvojako
= Pri vypocCte metriky
= Na urcCenie, kolko prenosového pasma mdéze minut posielanim viastnych
paketov

= Prikaz bandwidth sa nema pouzivat na ovplyvnovanie vyberu cesty

= Namiesto toho sa ma pouzit prikaz delay N, kde N je oneskorenie v desiatkach
mikrosekund




Zmena vahovych koeficientov v EIGRP

= V pripade potreby je mozné hodnoty vahovych koeficientov pre vypocet
metriky v EIGRP upravit

= Hodnoty musia byt identické na vsetkych smerovacoch
v tom istom autondomnom systeme

Router (config-router)# metric weights 0 K1 K2 K3 K4 K5

= Pozn. Obvykle sa zmeny metrik neodporucaju a maju byt konzultovane s
technickou podporou na Ciscu




Zakladné overenie EIGRP




Uzitoc¢né prikazy a prikazy na samostudium

! Kriticke pre tshoot - tymto zacinat
show ip eigrp neighbors [detail]

show ip eigrp interfaces [detail]
show ip protocols

show ip eigrp topology [all-links] [SIET]
show ip route eigrp

show ip eigrp traffic

show ip eigrp events

show key chain

debug eigrp

debug eigrp packets terse

debug ip eigrp

(interface) ip hello-interval eigrp
(interface) ip dead-interval eigrp

Bottom-up approach

Troubleshooting EIGRP Document ID: 21324
Troubleshooting EIGRP Networks - BRKRST-2331 (Cisco Live)



http://www.cisco.com/en/US/tech/tk365/technologies_tech_note09186a0080094613.shtml

Konfiguracia EIGRP priklad: Classless

/ElGRP AS 100

192.168.1.96 /27
64 kbps

101

.1 ' Fa0/0 —or loop O 1

\172.16.1.0/24

Priklad:

1@

Fa0/0

W gty
S0/0/0

172.17.2.0 /24

S0/0/1 )

Internet

192.168.1.0 /27

Rl (config) # router eigrp 100

Rl (config-router)# network 192.168.1.96 0.0.0.31
Rl (config-router)# network 172.16.1.0 0.0.0.255
Rl (config-router)# end

R1# show run | section router eigrp
router eigrp 100

network 172.16.1.0 0.0.0.255
network 192.168.1.96 0.0.0.31
auto-summary

R1#

R2 (config) # router eigrp 100

R2 (config-router)# network 192.168.1.96 0.0.0.31
R2 (config-router) # network 172.17.2.0 0.0.0.255
R2 (config-router) # end

R2# show run | section router eigrp
router eigrp 100
network 172.17.2.0 0.0.0.255
network 192.168.1.96 0.0.0.31
auto-summary
R2#




Overenie EIGRP: show ip eigrp neighbors

= Overenie zoznamu susedov a vyformovania adj. vztahu.
= Ak nie, kontrola EIGRP procesu
= AS, K-values, IP adresy/net, auth., passive interface

R1# show ip eigrp neighbors
IP-EIGRP neighbors for process 100
H Address Interface Hold Uptime SRTT RTO Q Seq

(sec) (ms) Cnt Num
0 192.168.1.102 Se0/0/0 11 00:09:17 22 2280 0 5




Overenie EIGRP: show ip eigrp interfaces

= Qverenie ¢innosti EIGRP na rozhraniach

= Kde mi vSade bezi eigrp?

R1# show ip eigrp interfaces
IP-EIGRP interfaces for process 100

Xmit Queue

Interface Peers Un/Reliable
Se0/0/0 1 0/0
Fa0/0 0 0/0

R1#

Mean Pacing Time
SRTT Un/Reliable
22 10/380
0 0/1

Multicast Pending
Flow Timer Routes
468 0
0 0




Overenie EIGRP z prikladu — stav procesu
/EIGRPAS \

100
192.168.1.96 /27
64 kbps
&7 101 @y, S0/0/1 &7 )
"::‘SO/O/O ﬁ"ﬁ’w Internet ~
11E20/0 1 Eabjo 192-168.1.0/27 _
\172.16.1.0/24 172.17.2.0//24

R2# show ip protocols
Routing Protocol is "eigrp 100"
<output omitted>
Automatic network summarization is in effect
Automatic address summarization:
192.168.1.0/24 for FastEthernet0/0
Summarizing with metric 40512000
172.17.0.0/16 for Serial0/0/0
Summarizing with metric 28160
Maximum path: 4
Routing for Networks:
172.17.2.0/24
192.168.1.96/27
Routing Information Sources:

Gateway Distance Last Update
(this router) 90 00:00:06
Gateway Distance Last Update
192.168.1.101 90 00:00:26

Distance: internal 90 external 170




Overenie EIGRP: show ip eigrp topology

= QOverenie topologickej tabulky na smerovaci.

Rl# show ip eigrp topology
IP-EIGRP Topology Table for AS(100)/ID(192.168.1.101)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

192.168.1.96/27, 1 successors, FD is 40512000
via Connected, Serial0/0/0
192.168.1.0/24, 1 successors, FD is 40512000
via Summary (40512000/0), NullO
172.16.0.0/16, 1 successors, FD is 28160
via Summary (28160/0), NullO
172.17.0.0/16, 1 successors, FD is 40514560
via 192.168.1.102 (40514560/28160), Serial0/0/0
172.16.1.0/24, 1 successors, FD is 28160
via Connected, FastEthernet0/0

v W W N W

R1#

R1l# show ip eigrp topology all-links




Overenie EIGRP: show ip eigrp topology all-links

R1# show ip eigrp topology all-links

EIGRP-IPv4 Topology Table for AS(100) /ID(10.1.1.9)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 10.1.102.0/29, 1 successors, FD is 2169856, serno 1
via Connected, Seriall/O

P 10.1.1.8/30, 1 successors, FD is 128256, serno 5
via Connected, Loopbackl9

P 10.1.3.0/30, 1 successors, FD is 2297856, serno 23
via 10.1.103.3 (2297856/128256), Seriall/l
via 10.1.102.2 (2809856/2297856) , Seriall/O

P 10.1.3.4/30, 1 successors, FD is 2297856, serno 24
via 10.1.103.3 (2297856/128256), Seriall/l
via 10.1.102.2 (2809856/2297856), Seriall/O

P 10.1.203.0/29, 2 successors, FD is 2681856, serno 22
via 10.1.102.2 (2681856/2169856), Seriall/O
via 10.1.103.3 (2681856/2169856), Seriall/l
P 10.1.1.4/30, 1 successors, FD is 128256, serno 4
via Connected, Loopbackl5
P 10.1.2.4/30, 1 successors, FD is 2297856, serno 20
via 10.1.102.2 (2297856/128256), Seriall/O
via 10.1.103.3 (2809856/2297856) , Seriall/l
P 10.1.1.0/30, 1 successors, FD is 128256, serno 3 o
via Connected, Loopbackll Pozn. iny priklad.




Overenie EIGRP: show ip route

= Overenie smerovacej tabulky

R1# show ip route
<output omitted>
Gateway of last resort is not set

D 172.17.0.0/16 [90/40514560] wvia 192.168.1.102, 00:10:35, Serial0/0/0
172.16.0.0/16 is variably subnetted, 2 subnets, 2 masks

D 172.16.0.0/16 is a summary, 00:11:37, NullO

C 172.16.1.0/24 is directly connected, FastEthernet0/0
192.168.1.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.168.1.96/27 is directly connected, Serial0/0/0

D 192.168.1.0/24 is a summary, 00:11:37, NullO

R1#

R1# show ip route eigrp
D 172.17.0.0/16 [90/40514560] wvia 192.168.1.102, 00:10:18, Serial0/0/0
172.16.0.0/16 is variably subnetted, 2 subnets, 2 masks

D 172.16.0.0/16 is a summary, 00:11:19, NulloO
192.168.1.0/24 is variably subnetted, 2 subnets, 2 masks
D 192.168.1.0/24 is a summary, 00:11:19, NullO

R1#




debug eigrp packets

= QOverenie prenosu a prijmu vSetkych EIGRP paketov.

R2# debug eigrp packets

*Jul 26 10:51:24.051: EIGRP: Sending HELLO on Serial0/0/0

*Jul 26 10:51:24.051: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0
*Jul 26 10:51:24.111: EIGRP: Sending HELLO on FastEthernet0/0

*Jul 26 10:51:24.111: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0

*Jul 26 10:51:28.451: EIGRP: Sending HELLO on FastEthernet0/0
*Jul 26 10:51:28.451: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0

*Jul 26 10:51:29.027: EIGRP: Sending HELLO on Serial0/0/0

*Jul 26 10:51:29.027: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0

*Jul 26 10:51:31.383: EIGRP: Received HELLO on Serial0/0/0 nbr 192.168.1.101

*Jul 26 10:51:31.383: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely 0/0
*Jul 26 10:51:33.339: EIGRP: Sending HELLO on FastEthernet0/0

*Jul 26 10:51:33.339: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0

*Jul 26 10:51:33.511: EIGRP: Sending HELLO on Serial0/0/0

*Jul 26 10:51:33.511: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0

*Jul 26 10:51:36.347: EIGRP: Received HELLO on Serial0/0/0 nbr 192.168.1.101

*Jul 26 10:51:36.347: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely 0/0
*Jul 26 10:51:37.847: EIGRP: Sending HELLO on Serial0/0/0

*Jul 26 10:51:37.847: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0

*Jul 26 10:51:37.899: EIGRP: Sending HELLO on FastEthernet0/0




debug eigrp packets terse

= Prenos a prijem EIGRP paketov okrem Hello

R1# debug eigrp packets terse

*Mar 1 00:51:01.311: %DUAL-5-NBRCHANGE: IP-EIGRP(0) 1: Neighbor 10.1.3.2 (FastEthernet0/0) is up: new
adjacency

*Mar 1 00:51:01.311: EIGRP: Enqueueing UPDATE on FastEthernet0/0 nbr 10.1.3.2 iidbQ un/rely 0/1 peerQ
un/rely 0/0

*Mar 1 00:51:01.315: EIGRP: Requeued unicast on FastEthernet0/0

*Mar 1 00:51:01.327: EIGRP: Sending UPDATE on FastEthernet0/0 nbr 10.1.3.2

*Mar 1 00:51:01.327: AS 1, Flags 0x1l, Seq 4/0 idbQ 2/0 iidbQ un/rely 0/0 peerQ un/rely 0/1

*Mar 1 00:51:01.331: EIGRP: Enqueueing UPDATE on FastEthernet0/0 iidbQ un/rely 0/1 serno 1-1

*Mar 1 00:51:01.331: EIGRP: Building Sequence TLV

*Mar 1 00:51:01.331: EIGRP: Enqueueing UPDATE on FastEthernet0/0 nbr 10.1.3.2 iidbQ un/rely 0/0 peerQ
un/rely 0/1 serno 1-1

*Mar 1 00:51:01.335: EIGRP: Sending UPDATE on FastEthernet0/0

R1#

*Mar 1 00:51:01.339: AS 1, Flags OxA, Seq 5/0 idbQ 2/0 iidbQ un/rely 0/0 serno 1-1

*Mar 1 00:51:01.343: EIGRP: Received Sequence TLV from 10.1.3.2

*Mar 1 00:51:01.347: 10.1.3.1

*Mar 1 00:51:01.347: address matched

*Mar 1 00:51:01.347: clearing CR-mode

*Mar 1 00:51:01.347: EIGRP: Received CR sequence TLV from 10.1.3.2, sequence 5

*Mar 1 00:51:01.351: EIGRP: Received UPDATE on FastEthernet0/0 nbr 10.1.3.2

*Mar 1 00:51:01.351: AS 1, Flags 0xA, Seq 5/0 idbQ 0/0 iidbQ un/rely 0/0 peerQ un/rely 0/2, not in CR-
mode, packet discarded




EIGRP pre IPv6




EIGRP pre IPv4 vs. IPv6

EIGRP pre IPv6

EIGRP for IPv4 and EIGRP for IPvE

EIGRP for EIGRP for EIGRP for EIGRP for
|Pyd |Pyd IPvd |Pyd Py IPvd
Meighbor Topology Routing Meighbor Topalogy Routing
Table Table Tahble Table Table Table
|Pwd Metwork
S —— e X
-
S —— R2
[P Metwaork
EIGRF for EIGRP for EIGRP for EIGRP for
IPvE IPvE IPvi IPvE IPvE IPvi
Meighbor Topology Routing Meighbor Topology Routing

Table Table Table Table Table Table




EIGRP pre IPv4 vs. IPv6

Porovnanie EIGRP pre IPv4 vs. IPv6

—  EcRPforipwa EIGRP for IPv6
Advertised routes IP¥4 networks |Pv6 prefixes
Distance vector Yes Yias
Convergence technology DLUAL DLAL
Metnc Bandwidth and delay by Bandwidth and delay by
default, reliability and load default, reliability and load
are optional are optional
Transport protocol ETF ETF
Lpdate messages Incremental, partial and Incremental, partial and
bounded updates bounded updates
Meighbor discovery Hello packets Hello packets
source and destination IPv4 source address and |PwE link-local source
addresses 224.0.0.10 |Pv4 multicast address and FFO2::10 IPvE
destination address multicast destination
address
Authentication Plain text and MDS DS

Router 1D d2-bit router (D d2-bit router (D




Priklad EIGRP

loop 0

2001:db8:cafe:1::1/64

2001:db8:cafe:1::/64

2001:db8:cafe:3::1/64

2001:db8:cafe:4::/64

loop 0 2001:db8:cafe:5::1/64
loop 1 2001:db8:abcd:1::1/64
loop 2 2001:db8:abcd:2::1/64
loop 3 2001:db8:abcd:3::1/64
loop 4 2001:db8:abcd:4::1/64
loop 5 2001:db8:abcd:5::1/64

! Turn on IPv6 routing
ipv6é unicast-routing

int loop O
ipvé addr 2001:db8:cafe:1::1/64
! Set link local address
! For better RT reading and TSHOOT
ipvé add fe80::1 link-local
! Enable routing
! IPv6 does not use network cmd
ipv6é eigrp 1
!
int s1/0
ipvé addr 2001:db8:cafe:2::1/64
ipvé add fe80::1 link-local
clock rate 64000
ipvé eigrp 1

Modify EIGRP process
Add RID here

Activate EIGRP service
Commands are mandatory

ipv6é router eigrp 1

eigrp router-id 1.1.1.1
no shutdown

ipv6é unicast-routing

int loop O

ipvé addr 2001:db8:cafe:3::1/64
ipv6é add fe80::2 link-local
ipvé eigrp 1

!

int s1/0
ipv6 addr 2001:db8:cafe:2::2/64
ipvé add fe80::2 link-local
clock rate 64000
ipvé6 eigrp 1

int s1/1
ipv6 addr 2001:db8:cafe:4::1/64
ipvé add fe80::2 link-local
clock rate 64000
ipv6é eigrp 1

ipv6é router eigrp 1
eigrp router-id 2.2.2.2
no shutdown

ipv6é unicast-routing

int loop O
ipv6 addr 2001:db8:cafe:5::1/64
ipvé add fe80::3 link-local
ipvé eigrp 1

1

int loop 1
ipv6 addr 2001:db8:abcd:1::1/64
ipvé eigrp 1

int loop 2
ipv6é addr 2001:db8:abcd:2::1/64
ipvé eigrp 1

int loop 3
ipv6 addr 2001:db8:abcd:3::1/64
ipvé eigrp 1

int loop 4
ipv6 addr 2001:db8:abcd:4::1/64
ipvé eigrp 1

int loop 5
ipv6 addr 2001:db8:abcd:5::1/64
ipvé eigrp 1

int s1/1
ipv6 addr 2001:db8:cafe:4::2/64
ipvé add fe80::3 link-local
ipvé eigrp 1
ipv6é summary-address eigrp 1
2001:db8:abecd: : /61
1

iva router eigrp 1
eigrp router-id 3.3.3.3
no shut




Ako pri ipv4 len pouzit’ ipv6 namiesto ip

Overenie EIGRP pre IPv6

show
show
show
show
show
show
show

ipv6
ipv6
ipv6
ipv6
ipv6
ipv6
ipv6

eigrp neighbors

eigrp interfaces [details]
protocols

eigrp topology [all-links]
route

route eigrp

route prefix/length

debug ipv6 eigrp notifications




Priklad EIGRP — overenie susedstva

loop 0 2001:db8:cafe:5::1/64
loop 1 2001:db8:abcd:1::1/64
loop 2 2001:db8:abcd:2::1/64
loop 3 2001:db8:abcd:3::1/64
loop 4 2001:db8:abcd:4::1/64

2001:db8:cafe:2::/64 2001:db8:cafe:4::/64

loop 0
2001:db8:cafe:1::1/64

2001:db8:cafe:3::1/64 loop 5 2001:db8:abcd:5::1/64
R1# sh ipv6é eigrp neighbors
EIGRP-IPv6 Neighbors for AS(1)
H Address Interface Hold Uptime SRTT RTO Q Seq
(sec) (ms) Cnt Num
0 Link-local address: Sel/0 14 01:03:20 37 222 0 33
FE80::2
R2#sh ipv6 eigrp neighbors
EIGRP-IPv6 Neighbors for AS(1)
H Address Interface Hold Uptime SRTT RTO Q Seq
(sec) (ms) Cnt Num
1 Link-local address: Sel/1 14 00:52:26 32 192 0 13
FE80::3
0 Link-local address: Sel/0 14 01:05:18 28 168 O 18

FE80::1




Priklad EIGRP - overenie topo tabulky

loop 0 2001:db8:cafe:5::1/64
loop 1 2001:db8:abcd:1::1/64
loop 2 2001:db8:abcd:2::1/64
loop 3 2001:db8:abcd:3::1/64
loop 4 2001:db8:abcd:4::1/64
loop 5 2001:db8:abcd:5::1/64

2001:db8:cafe:2::/64

loop 0 ‘ A sy

2001:db8:cafe:1::1/64
R

2001:db8:cafe:4::/64

2001:db8:cafe:3::1/64

R2# sh ipv6 eigrp topology

EIGRP-IPv6 Topology Table for AS(1)/ID(2.2.2.2)

Codes: P - Passive, A - Active, U - Update, Q - Query, R - Reply,
r - reply Status, s - sia Status

P 2001:DB8:ABCD::/61, 1 successors, FD is 2297856
via FE80::3 (2297856/128256), Seriall/l

P 2001:DB8:CAFE:3::/64, 1 successors, FD is 128256
via Connected, LoopbackO0

P 2001:DB8:CAFE:4::/64, 1 successors, FD is 2169856
via Connected, Seriall/l

P 2001:DB8:CAFE:2::/64, 1 successors, FD is 2169856
via Connected, Seriall/O

P 2001:DB8:CAFE:1::/64, 1 successors, FD is 2297856
via FE80::1 (2297856/128256), Seriall/O




Priklad EIGRP - overenie smerovacej tabulky

loop 0 2001:db8:cafe:5::1/64
loop 1 2001:db8:abcd:1::1/64
loop 2 2001:db8:abcd:2::1/64
loop 3 2001:db8:abcd:3::1/64
loop 4 2001:db8:abcd:4::1/64
2001:db8:cafe:3::1/64 loop 5 2001:db8:abcd:5::1/64

2001:db8:cafe:2::/64 2001:db8:cafe:4::/64

loop 0
2001:db8:cafe:1::1/64

R2# sh ipv6 route eigrp
IPv6 Routing Table - default - 11 entries
Codes: C - Connected, L - Local, S - Static, U - Per-user Static route
B - BGP, HA - Home Agent, MR - Mobile Router, R - RIP
H - NHRP, I1 - ISIS L1, I2 - ISIS L2, IA - ISIS interarea
IS - ISIS summary, D - EIGRP, EX - EIGRP external, ND - ND Default
NDp - ND Prefix, DCE - Destination, NDr - Redirect, O - OSPF Intra
OI - OSPF Inter, OEl - OSPF ext 1, OE2 - OSPF ext 2, ON1l - OSPF NSSA ext 1
ON2 - OSPF NSSA ext 2, la - LISP alt, lr - LISP site-registrations
1d - LISP dyn-eid, a - Application

D 2001 :DB8:ABCD::/61 [90/2297856]
via FE80::3, Seriall/l

D 2001:DB8:CAFE:1::/64 [90/2297856]
via FE80::1, Seriall/O

D 2001 :DB8:CAFE:5::/64 [90/2297856]
via FE80::3, Seriall/l




Show ipv6 protocols

R2# sh ipv6é protocols
IPv6 Routing Protocol is "connected"
IPv6 Routing Protocol is "application"
IPv6 Routing Protocol is "ND"
IPv6 Routing Protocol is "eigrp 1"
EIGRP-IPv6 Protocol for AS(1)
Metric weight Kl=1, K2=0, K3=1, K4=0, K5=0
NSF-aware route hold timer is 240
Router-ID: 2.2.2.2
Topology : 0 (base)
Active Timer: 3 min
Distance: internal 90 external 170
Maximum path: 16
Maximum hopcount 100
Maximum metric variance 1

Interfaces:
Seriall/1l
Seriall/O0
LoopbackO (passive)
Redistribution:
None




Pokrocilejsie techniky v EIGRP




EIGRP a default route

= EIGRP méZzZe default route posielat tromi spésobmi
= Ako smer 0.0.0.0/0
= Alebo ako siet, ktorej zaroven da priznak, Ze cesta k danej sieti je totozna s default route
= Ak to situacia dovoluje, je mozné pouzit aj manualnu sumarizaciu do 0.0.0.0/0
= Preposielanie smeru 0.0.0.0/0
= ziskat ho z iného smerovacieho protokolu,

= Alebo je nevyhnutné definovat’ ho staticky s vystupnym rozhranim (potom je to chapané
ako priamo pripojena siet)
" ip route 0.0.0.0 0.0.0.0 serial 0/1
= a redistribuovat ho do EIGRP
Router (config-router) # redistribute static
or
Router (config-router) # network 0.0.0.0

Podmienka: ip route musi byt s vystupnym rozhranim, nie next hop IP adresou




Propagacia Default Route

Overenie Default Route

Propagovanu def. route je mozné identifikovat cez polozku D EX:
= D - identifikuje EIGRP update.

= *_ cesta je kandidat na default route.

= EX — cesta externa pre EIGRP route;

= 170 —administrative distance pre externé EIGRP cesty.

FEl# show ip route | include 0.0.0.0

Gateway of last resort is 19%2.168.10.6 to network 0.0.0.0
D*EX 0.0.0.0/0 [170/3651840] wvia 192.168.10.6, 00:25:23,

Seriall/0/1
Rl#




EIGRP - Redistribucia IPv6 default route

= SmerovaC musi mat def. route v smerovacej taulke
= Pri statickej ceste sa pri zapnutom cef odporuca pouzit' adresu next-hopu

Router(config)# ipv6 route ::/0 INT_OUT NEXT_HOP_IP
Router(config)# ipv6 router eigrp 1
Router(config-rtr)# redistribute static

I Alternativne
Router(config-rtr)# redistribute static metric BW DEL REL LOAD MTU




Autentifikacia v EIGRP

= EIGRP podporuje len MD5 autentifikaciu
= Obsah EIGRP paketov nie je Sifrovany
= Heslo sa neprenasa
= Prenasa sa MD5 hash (message digest) pocitany z Cisla kluca (key ID) a hesla (key)
= QOdosielajuci pribaluje hash, prijimajuci pocita vlastnu (kluc, paket) a porovnava s prijatou
= Spobsob konfiguracie je analogicky ako v RIPv2, kfuCe aj ich Cisla musia byt zhodné
= Vytvorenie kfuCenky
= Volitelne parametre
= Aktivacia autentifikacie na rozhrani
= Aktivacia konkrétnej kfuCenky na rozhrani
= Je mozne mat viacere kluce v klucenke
= Platnost méze byt volitelne definovana

v v

= Prijimajuci smerovac skusa vsetky kluce v kluCenke kym nie je zhoda




Autentifikacia v EIGRP

EIGRP podporuje len MD5 autentifikaciu
Spdsob konfiguracie je analogicky ako v RIPv2, kfuCe aj ich Cisla musia byt zhodné
Vytvorenie klucenky

! Vytvor klucenku

Router (config) # key chain MENO

! Pridaj kluc

Router (config-keychain) # key CISLO

! Pridaj heslo

Router (config-keychain-key) # key-string HESLO
Router (config-keychain) # key INE CISLO

Router (config-keychain-key)# key-string INE HESLO

Aktivacia konkrétnej formy autentifikacie na rozhrani
Router (config-if)# ip authentication mode eigrp AS md5

Aktivacia konkrétnej kfuCenky na rozhrani

Router (config-if)# ip authentic key-chain eigrp AS MENO




Overenie MD5 Authentication

R1# show key chain
Key-chain Rlchain:
key 1 -- text “FIRST-KEY"

accept lifetime (04:00:00 Jan 1 2009)

send lifetime (04:00:00 Jan 1 2009)
key 2 -- text “SECOND-KEY"

accept lifetime (04:00:00 Jan 25 20009)

send lifetime (04:00:00 Jan 25 2009)

- (always wvalid) [valid now]
(04:00:00 Jan 31 2009)

- (always valid) [valid now]

(always valid) [valid now]




Diagnostika zleho hesla v EIGRP

= Overenie: zalozené susedstvo
= AK nie je dobra autentifikacia, adj sa nezalozi

= Show ip eigrp neighbors
= Show ipv6é eigrp neighbors

R2# show ip eigrp neighbors
IP-EIGRP neighbors for process 100
R2#

R2# debug eigrp packets
EIGRP Packets debugging is on
(UPDATE, REQUEST, QUERY, REPLY, HELLO, IPXSAP, PROBE, ACK, STUB, SIAQUERY, SIAREPLY)
*Jan 21 16:50:18.749: EIGRP: pkt key id = 2, authentication mismatch
*Jan 21 16:50:18.749: EIGRP: Serial0/0/0: ignored packet from 192.168.1.101, opcode = 5 (invalid authentication)
*Jan 21 16:50:18.749: EIGRP: Dropping peer, invalid authentication
*Jan 21 16:50:18.749: EIGRP: Sending HELLO on Serial0/0/0
*Jan 21 16:50:18.749: AS 100, Flags 0x0, Seq 0/0 idbQ 0/0 iidbQ un/rely 0/0
*Jan 21 16:50:18.753: %DUAL-5-NBRCHANGE: IP-EIGRP(0) 100: Neighbor 192.168.1.101
(Serial0/0/0) is down: Auth failure
R2#




Sumarizacia v EIGRP

= EIGRP podporuje
= automaticku sumarizaciu
= manualnu sumarizaciu

= Pravidla pre automaticku sumarizaciu platia rovnako ako pri RIPv2
= Je standardne aktivna

= Uplatni sa v momente, ked sa rozhranim patriacim do istej major network posiela
informacia o komponente (podsieti) inej major network

= Akonahle smerovac realizuje sumarizaciu, vytvara si automaticky sumarnu
polozku smerujucu na NullO
= discard route proti vzniku smerovacej slucky
= Toto v RIP treba manualne

* Pri EIGRP sa automaticka sumarizacia nevztahuje na komponenty takych major

net, v ktorych smerovaC sam nema priamo pripojené rozhrania (rozdiel oproti
RIPv2)




Autosumarizacia v EIGRP

= Pri zapnutej autosumarizacii
= EIGRP predpoklada, ze sa stale dodrziavaju triedy adries (A, B, C)
= EIGRP predpoklada, ze ak pouzivame siet’ N, potom vlastnime celu major network, do

ktorej N patri
= Napr. ak mame 172.19.48.0/30, potom samozrejme vlastnime celu 172.19.0.0/16

= Ak sme vylucnymi vlastnikmi major network siete N, potom von do cudzieho sveta nema
zmysel ohlasovat individualne podsiete, ale stacCi ohlasit samotnu major network N

= Tento proces sa nazyva automaticka sumarizacia — nahradenie siete N jej prislusnou major
network, ak sa oznamuje rozhranim, ktore je v inej major network nez siet N sama

= ,Navonok® bude EIGRP siet ohlasovat ako pévodnu nerozdelenu major network, i keby
sme si ju pre svoje potreby podsietovali

= Tento problém v IPv6 neexistuje, kedze IPv6 nepozna classfull sietovanie
= Cela sumarizacia sa musi rieSit manualne




Automaticka sumarizacia
= Automaticka sumarizacia

= Ak smerovac posiela informaciu o podsieti istej major network ,N*
rozhranim, ktoré lezi v inej major network, nahradi tuto informaciu
zaznamom o celej nerozdelenej sieti ,N*

= EIGRP vykonava sumarizaciu na major network — podla prislusnej triedy

Podsiete

192.168.4.8/30 172.30.3.0/24
192.168.4.12/30

Podsiete

172.30.3.0/24
172.30.2.0/24
172.30.1.0/24

172.30.0.0
ako

ako
172.30.0.0/16

192.168.4.0/24

72.30.2.0/24

172.30.1.0/24

192.168.4.12/30



Manualna sumarizacia v EIGRP

= Konfiguracia manualnej sumarizacie na rozhrani:

Router (config-if)# ip summary-address eigrp AS SIET MASKA
Router (config-if)# router eigrp AS
Router (config-router)# no auto-summary

= Automaticku sumarizaciu je potrebné vypnut, inak dojde k zaujimavému
efektu:

= Posle sa aj manualne, aj automaticky sumarizovana polozka

= Vypnutie automatickej sumarizacie sa odporuca ako samozrejmy krok pri
konfiguracii EIGRP

v v

ciest

= Sumarizacia na kratSie masky ako classful je povolena
= Superneting je povoleny



Manualna Sumarizacia

Vypoc€et sumarnej cesty

Calculating a Summary Route

192.168.1.0: 11000000 . 10101000 . 000000001 . 00000000
192.168.2.0: 11000000 . 10101000 . 000000010 . 00000000
192.168.3.0: 11000000 . 10101000 . 000000011 . 00000000

A 22 matching bits —se—

22 matching bits = a/22 subnet mask or 255.255.252.0

RE3(config)# interface serial 0/0/0

R3 (config-if)# ip summary-address eigrp 1 192.168.0.0
255 . 255 .252.0

R3({config-if)#

Configure the summary route on all interfaces that send EIGRP packets.




Autosumarizacia

Overenie Autosumarizacia: show ip protocols

Verifying Automatic Summarization is Enabled

El# show ip protocols
*%% TP Routing is NSF aware ***

Routing Protocel 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 outgoling updates
Default networks accepted from incoming updates
EIGRP-IPv4 Protocol for AS(1)

Metric weight Kl=1, EK2=0, EK3=1, EK4=0, EK5=0
<Qutput omitted=

Automatic Summarization: enabled
1%92.168.10.0/24 for Gi0/0, Se0/0/0
Summarizing 2 components with metric 2169856
172.16.0.0/16 for Se0/0/1
Summarizing 3 components with metric 2816
<Qutput omitted>




Router(config-if)#

Sumarizacia IPv6 ciest

= Konfiguracia agregovanej sumarizovanej adresy na rozhrani, ktorym
vychadza update, v ktorom sa budu subsiete sumarizovat

Router (config-if) #

ipv6é summary-address eigrp AS-NUMBER IPV6-ADDRESS [ADMIN-DISTANCE]

= Cinnost ako pre IPv4.

as-number Specifies the EIGRP AS number for which routes are to be summarized.

ipv6-address The IPv6 address of the summary route.

(Optional) Specifies the administrative distance, a value from 0 through
admin-distance 255.

The default value is 90.




Konfiguracia EIGRP IPv6 Summary Route

2001:db8:abcd:1::1/64
2001:db8:abcd:2::1/64
2001:db8:abcd:3::1/64
2001:db8:abcd:4::1/64
2001:db8:abcd:5::1/64

2001:db8:abcd::/61

R3(config)#int s 1/1

R3(config-if)# ipv6 summary-address eigrp 1 2001:db8:abcd::/61

R3(config-if)#

*Mar 1 20:21:34.507: %DUAL-5-NBRCHANGE: EIGRP-IPv6 1: Neighbor FE80::2 (Seriall/1)
is resync: summary configured




Zmena casovacov v EIGRP

= EIGRP ma niekolko Casovacov
= Hello Interval — interval medzi odoslanymi Hello paketmi
= Hold Time — maximalny ¢as od posledného prichodu platného EIGRP paketu
= M¢6j Hold Time dodrzuju moji susedia, nie ja sam!
= Pre kazdého suseda ja dodrzujem jeho Hold Time
= Casovaée medzi réznymi susednymi EIGRP routermi mdzu byt rézne

= Kazdy smerovaC méze posielat svoje Hello pakety s inou frekvenciou a mbze o sebe oznamit' iny
Hold Time

= Medzi Hello Interval a Hold Time nie je preddefinovany vztah — zmena jedného neovplyviuje
hodnotu druhého

= Zmena casovacov sa realizuje pre IPv4 aj IPv6 na individualnych rozhraniach:

Router (config-if)# ip hello-interval eigrp as-number hello-interval
Router (config-if)# ip hold-time eigrp as-number hold-time

Router (config-if)# ipv6é hello-interval eigrp as-number hello-interval
Router (config-if)# ipv6 hold-time eigrp as-number hold-time




EIGRP a load balancing

= Kazdy smerovaci protokol dokaze robit equal-cost load balancing

= Def. 4 cesty, max. 16
. ’ ’ . * Advertised
= Definované prikazom: 92160, ~2< Distance (AD) >

maximum-paths MAX

IT2.16.1.0/24 1T2.16.2.0/24

192.168.2.2

o T 5
3
a.

192.168.3.2

s1/4

192.168.4.2

eR1 Topology Table

Rl (config-router)# network 172.16.1.0 0.0.0.255

R1 (config-router)# network 192.168.1.0 172.16.2.0/24

Rl (config-router)# network 192.168.2.0 R3 20 40
Rl (config-router)# network 192.168.3.0

Rl (config-router)# network 192.168.4.0 R4 20 40
Rl (config-router) # maximum-paths 3

Rl (config-router) # RS 20 60




EIGRP a load balancing

= EIGRP ako jediny dokaze realizovat' aj unequal-cost load balancing prave
vdaka FC a feasible successorom

= Prostriedok:

= prikaz variance V v konfiguracii EIGRP

= Variance V stanovuje interval <Distance, \/*Distance>, kde Distance je diZka sucasne;
najkratSej cesty do istej siete
= Ve <1,128>

= Kazdu cestu do tejto siete, ktora ide cez feasible successora a jej dizka je v tomto
intervale, pouzijeme pre load balancing

= Prikaz v zasade stanovuje, kolkonasobne horSia méze eSte cesta cez feasible
successora byt, aby sme ju boli ochotni vyuzivat

= Nelimituje vSak pocCet ciest, to robi max-paths

= V tomto pripade je velmi vhodng, ze su v topologicke] databaze
zaznamenani aj feasible successori




EIGRP Unequal-Cost Load Balancing

192.168.1.2
20 T 5
R2
172.16.1.0724 182.168.2.2 172.16.2.0/24

stz 10 ettty ] 5 .
s13 20 R 20 3

192.168.3.2

< Advertised Distance (AD) >

1 (config)# router eigrp 100
1 (config-router) # wvariance 2

Rl (config-router)# ipv6 router eigrp 100
1 (config-router)# variance 2

R1 Topology Table

IR T A

172.16.2.0/24

R3 10 20
R4 25 45
R5 10 50




Zmena vyuzitia linky

= EIGRP je defaultne nastavené aby mohlo pre EIGRP procesing spotrebovat
az do 50% kapacity linky (DUAL a updates)

= Pri pomalych linkach a Castych updates je to problem
= Preto je niekedy potreba obmedzit’ tuto velkost

Router (config-if)# ip bandwidth-percent eigrp as-number percent
Router (config-if)# ipv6é bandwidth-percent eigrp as-number percent
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Diagnostika EIGRP

Zakladneé prikazy na EIGRP diagnostiku

EIGRP pre IPv4
" Router# show ip eigrp neighbors
" Router# show ip route

= Router# show ip protocols

EIGRP pre IPv6
= Router# show ipv6é eigrp neighbors
= Router# show ipvé route

= Router# show ipv6 protocols




Diagnostika EIGRP

Postup pri EIGRP diagnostike

Diagnosing EIGRP Connectivity Issues

Connectivity issues due to roufing?

* Yes Troubleshoot

« Are the interfaces operational?
Are the interfaces enabled for
EIGRP?

* Does the EIGRP AS match?

* |s there an interface that is
configured as passive?

ls the neighbor table
correct?

Troubleshoot

Show commands
Troubleshoot show ip eigrp neighbors

show ip interface brief

Is the routing table
correct?

show ip eigrp interface

Does traffic take
desired path?

Troubleshoot

Functional network?




Diagnostika EIGRP — Problém so susedstvom

EIGRP Rozhrania

= Da sa povedat, ze prvym krokom diagnostiky pre EIGRP je overenie susedstva
= To je mozné len na rozhraniach, ktoré su viozené do EIGRP prikazom network

= Prikaz show ip eigrp interfaces ukaze, ktoré rozhrania su viozené do EIGRP a prebiehaju
na nich EUGRP procesy

= Ak nejaké rozhranie chyba - > potebna korekcia

Fl# show ip eigrp interfaces
EIGRF-IPv4 Interfaces for AS(1l)

¥Xmit Queue Pear( Mean Pacing Time
Interface Peers Un/Reliable Un/Reliable SRTT Un/Reliable
G1i0/1 0 0/0 /0 0 0/0
Se0/0/0 1 0/0 /0 12585 0/23
Se0/0/1 1 0/0 /0 1044 0/15

R1#

4 11

il




Diagnostika EIGRP - Problém so susedstvom

Passive Interface

= V EIGRP procese sa rozhrania, ktoré nevedu k inému smerovacu (stub net — napr. LAN)
nastavuju ako pasivne
= Prikaz passive-interface zastavi EIGRP procesy
= Zasielanie a prijimanie EIGRP sprav, avsak siet je v smerovani ohlasena

RZ (config) # router eigrp 1

E2 (config-router)# network 209.165.200.0

EZ (config-router)# passive-interface serial 0/1/0
RZ2 (config-router)# end

E2# show ip eigrp neighbors

EIGRP-IPv4 Neighbors for AS (1)

H Address Interface Hold Uptime SETT RTO © Seg
(sec) (ms) Cnt Mum
1 172.16.3.1 se0/0/0 175 01:09:18 80 2340 0 18

0 192.16E8.10.10 585e0/0/1 11 01:09%9:33 1037 &Q0O0O0 O 17
R2#




Diagnostika EIGRP - Problém so susedstvom

Passive Interface

= Rozhrania v stave pasivne vSak zabranuje formovaniu susedstva
= Qverenie ktoré rozhrania su pasivne:
= AK je to rozhranie na suseda - > koriguj

RZ# show ip protocols
*k% TP Routing 1s NSF aware ***

Routing Protocel is "eigrp 1V
<putput omitted=

Routing for Networks:
172.16.0.0
192 .168.10.8/30
Passive Interface(s):

GigabitEthernet0/0

Routing Information Sources:
Gateway Distance Last Update
152 .168.10.10 S0 00:08:59
172.16.3.1 S0 00:08:59

Distance: internal 90 external 170
R2#




Diagnostika EIGRP - Problém so susedstvom

Problém s Layer 3 konektivitou

= Poziadavka pre formovanie susedstva ,adjacency” je mat medzi
smerovacmi L3 konektivitu

= T.J. adresy na spolocnej linke musia byt z toho istého rozsahu a neduplicitne,
= a s rovhakou maskou GO0 1

S50/0/0
2

172.16.3.0/30
S0/0/0

El# show ip interface brief

Interface IP-Address QK? Method Status
Frotocol

GigabitEthernet0/0 172.16.1.1 YE3 manual up up
Serial0/0/0 172.16.3.1 YES manual up up

Serial0/0/1 152.168.10.5 YES manual up up
R1# ping 172.16.3.2

Type escape =sequence to abort.

Sending 5, 100-byte ICMP Echos to 172.16.3.2, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max =
28/28/28 ms

R14




Diagnostika EIGRP - Problém so susedstvom

EIGRP Parametre

= Pre formovanie susedstva v EIGRP musi byt medzi susedmi splnené:

= K hodnoty
= Byt oba smerovacCe v rovhakom AS (Autonomnom Systéme)
Overenie:

EIGRP for IPv4
= Router# show ip protocols

EIGRP for IPv6

= Router# show ipv6 protocols




Diagnostika EIGRP — problém so smerovanim

Siet' nie je ohlasena a nie je v R.T.

= Dopad nekompletnej tabulky = Qverit, Ci je siet ohlasovana
=> nie je konektivita na zdrojovom smerovaci

E3# ping 10.10.10.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.10.10.1, timeout is 2
seconds:

Success rate is 0 percent (0/5)
R3#

Fl# show ip protocels | begin Routing for Hetworks
Routing for Hetworks:
172.16.0.0
Tu je odosielany / 192.168.10.0
Passive Interface(s):
update len o : GigabitEthernet0/0
Routing Information Sources:
1721600 Gateway Distance Last Update
192.168.10.6 g0 01:34:19
192168100 172.16.3.2 80 01:34:19
Ch)'/ba 1010100 Distance: internal %0 external 170
Rl4




Diagnostika EIGRP - problém so smerovanim

Riesenie — doplnit’ do smerovania

Rl (config)# router eigrp 1
Bl (config-router)+# network 10.0.0.0
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