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OSPF s jednou areou
(angl. single-area OSPF)

Charakteristiky OSPF



Nieco o OSPF

* Na vyber najlepsej cesty pouziva
OSPF Dijkstrov SPF algoritmus
(tzv. najkratSej cesty)

* Podporuje hierarchicky systém
(viac ako jedna area / oblast)

* Administrativna vzdialenost: urcuje,
aky smer bude v smerovacej
tabulke, ak existuje viacero zdrojov.

e Cesta s najnizSou administrativnou
vzdialenostou je pridana do
smerovacej tabulky.

Zdroj smeru

Connected
Static

EIGRP summary route
External BGP
Internal EIGRP
IGRP

OSPF

IS-IS

RIP

External EIGRP
Internal BGP

Admin.
vzdialenost



Komponenty OSPF
Databdza | Tabufka |Popis |

Adjacency  Neighbor e Zobrazuje zoznam vsetkych susednych smerovacov s ktorymi.
(susedov) smerovac vytvoril obojsmernd komunikaciu.
* Jedinecna pre kazdy smerovac.
» Zobrazenie prikazom show ip ospf neighbor.

Link-state Topology » Zobrazuje informacie o vSetkych ostatnych smerovacoch.
(LSDB) (topologie)  « Reprezentuje sietovu topoldgiu.
* Obsahuje rovnaky LSDB ako vSetky ostatné smerovace v tej istej
oblasti.
e Zobrazenie prikazom show ip ospf database.

Forwarding Routing e Zobrazuje zoznam smerov z vystupu SPF algoritmu v link-state
(smerovacia) databaze.
» Jedinecna pre kazdy smerovac a obsahuje informacie o tom, ako a
kam posielat pakety uréené pre vzdialené siete.
e Zobrazenie prikazom show ip route.

* Typy OSPF paketov: hello, database description, link-state request, link-
state update, link-state acknowledgment



Fungovanie link-state

e Kazdy smerovac si vytvara tabulku s

topoldgiou siete (angl. topology table)
10.5.0.0/16 10.1.0.0/16 =

10.2.0.0/16 10.9.0.0/16

Te | Tabl
10.11.0.0/16 °p‘(’|_‘,’59g8)a & 10.4.0.0/16

5

10.10.0.0/16 Kade smerovac aktivEJje SPF
Pouzitie LSA na algoritmus, kt. vytvori SPF

10.1.0.0/16

104

10.4.0.0/16

o PouZitie hello paketov
na vytvorenie susedstiev

»Zaplavenie” oblasti s strom
10.8.0.0/16 cenami a stavom liniek [ |
b @ 4

Destination Shortest Path Cost |
G Kazdy smerovac vytvori 10.5.0.0/16 R12R2 22
. /] CAY AN _)
smerovaciu tabulku, kt. Db RIZR3 7
- ! . 10.7.0.0/16 R1-R3 15
zahrfna cestu do vzdialenej  198.0.0/16 R15R3R4 17
siete a prislusnu cenu 10.9.0.0/16 R1-R2 30
10.10.0.0/16 R1R3-R4 25
10.11.0.0/16 R1+R32R4-R5 27

10.5.0.0/16 R1=R2 22



OSPF s jednou oblastou

Vsetky smerovace su v jednej
oblasti
Ide o tzv. backbone area

Znama area 0
Pouziva sa v mensich sietach s
niekolkymi smerovacmi

OSPF s jednou a
viacerymi oblastami

Pouziva hierarchickd schému

Vsetky oblasti sa pripajaju k area O

Smerovace, kt. sa pripajaju z area 0 do inej oblasti
su zname ako ABR smerovace (angl. area border)

Pouziva sa vo velkych sietach

Pouzitie viac ako jednej oblasti zniZuje naroky na
spracovanie a nezatazuje pamat

Zlyhanie v jednej oblasti nema vplyv na iné

Area 1 Area 0 Area 51

1dSO eaJenni\




/apuzdrenie

/
Header Header Specific Database
BESEEERnonee  wllove

zahlavie.
I Zahlavie IP obsahuje OSPF multicast adresu

224.0.0.5 al. 224.0.0.6 a pole protokolu 89,
ktoré oznacuje, ze ide o OSPF paket.

Zahlavie paketu OSPF identifikuje typ
OSPF paketu, ID smerovaca a ID oblasti.

* Typ OSPF paketu obsahuje Specifické
informacie o typoch OSPF paketov.




Typ OSPF
paketu

Nazov paketu

Hello

Database Description (DBD)

Link-State Request (LSR)

Link-State Update (LSU)

Link-State Acknowledgment
(LSAck)

/apuzadrenie OSPF
sprav (pokr.)

Popis

Objavuje susedov a nadvazuje medzi nimi susedstvo.

Kontroluje synchronizaciu databdzy medzi smerovaémi.

VyZaduje Specifické zaznamy o stave liniek (link-state) zo
smerovaca na smerovac.

Odosiela Specifické poZadované zaznamy o stave liniek (link-
state).

Potvrdzuje ostatné typy paketov.

OSPFv3 ma podobné typy paketov



Hello pakety sa pouzivaju na

Blt(s) . . . .
— — 2= ' objavovanie susedov, nadviazanie
Router 1D susedstiev, oznamovanie
e S— Al & — parametrov, na ktorych sa musia
Authentcation oba smerovace dohodnut, aby sa
- —_— stali susedmi a zvolili DR (angl.
— option ey | designated router) a zalozny BDR.
adi - Dead Interval
Packets
esignated Router (DR) ,
Back:p Dgesi;njt:d ;outSrR(BDR) * Typ p0|a -1 =hello; 2 = DBD; 3 = LSR;
[uil List of Neighbor(s) 4 = LSU, 5 - LSACk

* Hello interval - ako ¢asto smerovac
posiela hello pakety.

* Priorita smerovaca (predvolend hodnota je 1; 0-255 vyssie Cislo ovplyviiuje volbu DR/BDR).

* Dead interval - ako dlho smerovac ¢aka na signal od susedného smerovaca predtym ako ho
vyhlasi za nedostupny.

* Polia DR a BDR obsahuju ID smerovaca DR a BDR.
* Zoznam susedov je ID smerovaca pre vSetky susediace susedné smerovace.



ntervaly OSPF Hello
aasone naketov

* Hello a dead intervaly musia byt rovnaké
o 10.9.0.0/16 na susednych routeroch (vzajomne

10.1.0.0/16 10.11.0.0/16 . s
prepojenych).

Odosielané su:

* na multicast adresu 224.0.0.5 (IPv4),

* na multicast adresu FF02::5 (IPv6),

10.4.0.0/16

D * kazdych 10s (predvolene) v multi-access
sietach, napr. Ethernet al. point-to-point,

» kazdych 30s (predvolene) v sietach kde
nie je broadcast (NBMA) napr. Frame
Relay.

* Dead intervaly su predvolene 4-nasobkom hello intervalu.

* Ak dead interval uplynie pred prijatim hello paketu, OSPF odstrani daného
suseda zo svojej link-state databazy (LSDB).



Typ OSPF Meno paketu
paketu

1
2

Link-State Updates
(aktualizacie)

Link-State Uptade (LSU) obsahuje jeden alebo viac LSA. LSA obsahuju
informacie o trase cielovych sieti.

Smerovace najprv posielaju pakety typu 2 DBD - skrateny zoznam LSDB

smerovacov.
* Prijimacie smerovace skontroluju svoje vlastné LSDB.

Typ 3 LSR pouziva prijimajuci smerovac na vyziadanie dalSich informacii o
polozke v databaze (DBD — angl. Database Description).

Typ 4 Link-state Update (LSU) sa pouZziva ako odpoved na LSR paket.

Hello

DBD
LSR
Link-State Update

(LSU)
LSAck

Objavuje susedov a vytvara medzi nimi susedstva.

Kontroluje synchronizdciu databdzy medzi
smerovaémi.

Pozaduje Specifické link-state zaznamy zo smerovaca
na smerovac.

Posiela Specifické link-state zaznamy.

Potvrdzuje prijatie inych typov paketov.

Router LSAs

Network LSAs

Summary LSAs

Autonomous System External LSAs

Multicast OSPF LSAs

Defined for Not-So-Stubby Areas

External Attributes LSA for Border Gateway Protocol (BGP)

Opaque LSAs



OSPF stavy

Pri dosahovani konvergencie prechadza OSPF cez niekolko
stavov :

« Down — Ziadne Hello pakety nie su prijaté, smerova¢
odosiela Hello pakety.

* Init — Hello pakety su prijaté a obsahuju ID posielajuceho \gﬁ;‘j;:‘/'ae
smerovaca.
* Two-Way —reprezentuje vyber DR a BDR na Ethernetovej
linke. :
* ExStart — vyjedndvanie vztahu master/slave a DBD 2 P
sekvencného Cisla paketu, master iniciuje vymenu paketov
DBD. Synchroniz. B8 (. change State
» Exchange — smerovace si vymieriaju DBD pakety; ak su OSPF databaz

potrebné dalSie informacie o smerovaci, potom je

prechod do stavu Loading, inak prechod do stavu Full. P

* Loading — LSR a LSU sa pouzivaju na ziskanie dalSich
informacii o ceste, cesty sa spracuvaju SPF algoritmom,
prechod na do stavu Full.

Full State

! . .
' ' |
S Sined <

* Full - Smerovace skonvergovali databazy.



Bez predkonfigurovaného
router ID (RID) alebo
loopbackov ma R1 RID
172.16.5.1a R2 ma RID
172.16.5.2

Down State

.

Init State

Moje router ID je 172.16.5.1. Je

Vytvorenie
susedského spojenia

- 172.16.5.0/24
-, N 2

R1 G0/0 GO/1

Q Init State

R2 neighbor list:
172.16.5.1, int GO/1

Moje router ID je 172.16.5.2 a tu je

. o zoznam mojich susedov. [
[_ ] niekto na tejto linke? :
o Hello Multicast to 224.0.0.5 ¥ Unicast to 172.16.5.1 Hello
R1 neighbor list: Rl.mjd predvolem}; R2 ma 'pr?dVOIenu
172.16.5.2, int GO/O prioritu 1 a druhé prioritu 1
najvyssie router a najvyssie router
ID. Na linke bude Volba DR a BDR ID. Na linke bude
Two-Way State BDR. DR.




Aky je dovod volby DR / BDR?

Na zniZenie poctu odoslanych LSA: DR
je jediny smerovac pouzivany na
odosielanie LSA.

Znizenie pocCtu susedstiev v sieti s
viacerymi pristupmi, napr. siet
Ethernet.

Smerovace Susedstva
n nin-1)/2
5 10
10 45
20 190
100 4,950

OSPF DR a BDR

Adjacency

Adjacency

Adjacency

Adjacency

Adjacency Adjacency

Adjacency
- >

Adjacency \ / Adjacency
.
-~

Pocet susedstiev=n(n-1)/2
n = pocet smerovacov
Priklad 5(5 - 1) / = 10 susedstiev




Synchronizacia OSPF
databaz

Po stave two-way musia smerovace

svoje databdzy synchronizovat a .1 1721650724 B ><
pouzivat ostatné Styri typy OSPF = e
paketov na vymenu informacii. L

[ BE R ] R2 ma najvyssSie router

ID, takZe bude posielat
DBD paket pred R1

172.16.5.0/24 2
G0/0 G0/1

[ Loading State ]

[ Exchange State ]

G -1 172.16.5.0/24 -2
G0/0 GO/t 96
T .1

Tu je moje zhrnutie LSDB

Bakuiern za info! beR Potrebujem viac info o sieti
= J ' 172.16.6.0
LSAck D o As 7
Tu je moje zhrnutie LSDB e Tu je mdj zaznam o
= : - 172.16.6.0/24
Dakujem za info! B} LSu
- = Dakujem za info!

LSAck

LSAck



OSPF s jednou areou
(angl. single-area OSPF)

Konfiguracia OSPF



OSPF konfiguracny

/
OSPFv2 sa konfiguruje v MOCQC
konfigurachom maode
smerovacieho protokolu
(config-router)# » Z globalneho konfiguracného modu cez prikaz:
(config)# router ospf [¢isloProcesu]

Rl (config) # router ospf 10
Rl (config-router)# ?
Router configuration commands:

Calculate OSPF interface cost according to
bandwidth

network Enable routing on an IP network

auto-cost

no Negate a command or set its defaults

passive-interface Suppress routing updates on an interface
priority OSPF topology priority

router-id router-id for this OSPF process




Router ID

(identifikacia smerovaca)

* Pouziva sa na jednoznacnu identifikaciu OSPF smerovaca.
« Jeho dizka je 32 bitov pri OSPFv2 (IPv4) a aj OSPFv3 (IPv6).

* Pouziva sa pri volbe DR, ak nie je nakonfigurovana priorita.

Spbsoby, akymi smerovac ziskava router ID:

1.

Konfigurované router ID v konfiguracii OSPF prikazom:
(config-router)# router-id [ipAdresa]

Ak nie je router ID nakonfigurované, tak sa pouzije konfigurované
loopback rozhranie s najvyssou IP.

Ak loopack rozhrania nie su nakonfigurované, pouzije sa najvyssia aktivna
IPv4 adresa (neodporuca sa).



Konfiguracia OSPF
Router ID

Prikazom:
(config-router)# router-id [x.x.x.x]

Overenie cez: R1(config)# router ospf 10
R1{config-router)# router-id 1.1.1.1 _Il
R1(config-router)# end

# show ip protocols iy

*Mar 25 19:50:36.595: XSYS-5-CONFIG I: Configured from console by console

R1it
s shou 15 protocors |
*** TP Routing is NSF awake ***

Routing Protocol is "ospf 18"
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 1.1.1.1
Number of areas in this router is ©. @ normal © stub © nssa
Maximum path: 4
Routing for Networks:
Routing Information Sources:
Gateway Distance Last Update
Distance: (default is 110)




/mena Router |ID

R1# clear ip ospf process

Reset ALL OSPF processes? [no]: y

. R1#
Po zmene router ID je *Mar 25 19:46:22.423: %0SPF-5-ADJCHG: Process 10, Nbr
’ ’ . 3.3.3.3 on Serial®/e/1 from FULL to , Neighbor Down
pOtrebny prlkaZ. Interface down or detached

# clear\ ip osp.F pr\ocess *Mar 25 19:46:22.423: X0SPF-5-ADJCHG: Process 19, Nbr
2.2.2.2 on Seriale/e/e® from FULL to DOWN, Neighbor Down:

Interface down or detached

*Mar 25 19:46:22.475: %0SPF-5-ADJCHG: Process 18, Nbr
3.3.3.3 on Seriale/e/1 from LOADING to FULL, Loading Done
*Mar 25 19:46:22.475: %0SPF-5-ADJCHG: Process 1@, Nbr

R1# show :i.p prntnnnls 2.2.2.2 on Serial@/e/e® from LOADING to FULL, Loading Done
R1

drgg = - - FEE
IP Routing 1s NSF aware R1# show 1p pmto.:ds |

Routing Protocol is “ospf 168"
Outgoing update filter list for all interfaces is not set
Incmnlng update -Fllter list for all interfaces is not set

R1(config)# router ospf 10

Rl(conflg muter)# router' id 1 1.1.1



Rozhranie loopback
ako Router ID

Starsie verzie systému I0S nemali prikaz router-id na konfiguraciu OSPF.

Na poskytnutie stabilného router ID sa pouzivali loopback rozhrania.

Rl (config) # interface loopback 0
Rl (config-if)# ip addres=s 1.1.1.1 255.255.255.255

Rl (config-if) # end
R1#

Tuto siet neoznamujete! Ide o €astu chybu pri konfiguracii OSPF.



OSPF na rozhraniach

Prikaz network, urCuje aké rozhrania(e) participuju(e) v OSPFv2.
(config)# router ospf [Cislo]

(config-router)# siet [adrSiete] [wildcardMaska] area [éisloArea]

Area 0

172.16.2.0/24

209.165.200.224/27

Internet ?

Kolko network prikazov bude
pouzitych na R2?

172.16.1.0/24 192.168.1.0/24



Wildcard maska

Na urcenie wildcard masky odcitajte normalnu masku z 255.255.255.255
Bit O pri wildcard maske — predstavuje zhodu
Bit 1 pri wildcard maske — je ignorovany

Wildcard maska je séria nul a jednotiek (0 a 1 sa mo6zu striedat)

Subnet Mask 255.255.255.255 Subnet Mask 255.255.255.255
- 255.255.255.000 - 255.255.255.192
e LEEIEL R 000.000.000.255 Wildcard Mask

000.000.000.063

/24 maska /26 maska



Pouzitie prikazu
Dva spOsoby pouzitia prikazu network: network

* Ozndmenie konkrétnej siete a zadanie (vypocet) jej wildard masky.

* Oznamenie IP adresy rozhrania a wildcard masky 0.0.0.0.

Area 0

172.16.2.0/24

209.165.200.224/27
Lo0 #ﬁ Internet )
' B Rl (config)# router ospf 10

T eBAta Rl (config-router) # network
Rl (config-router) # network
Rl (config-router) # network

G0/0].1

172.16.1.0/24 192.168.1.0/24

Rl (config) # router ospf 10
Druhy pristup je jednoduchsi, kedze Rl (config-router) # network 16.1.1

Rl (config-router) # network 16.3.1
Rl (config-router) # network 168.10.

nie je potrebné poéitat wildcard
masku /)



Pasivhe rozhranie

e Rozhranie nakonfigurované ako pasivne rozhranie NEPOSIELA OSPF spravy.
* Najlepsi pristup pre rozhrania s pripojenymi pouzivatelmi (bezpecnost).

* Neposielanim sprav cez rozhrania, ktoré nie su pripojené k OSPF smerovacu
nedochadza k plytvaniu Sirky pasma

172.16.2.0/24

Internet )

Rozhrania sa konfiguruju ako pasivne

192.168.1.0/24



Konfiguracia pasivnych

* Konfiguracia prikazom:

(config-router)# passive-interface

rozhrani

Rl (config) # router ospf 10

Rl (config-router)# passive-interface GigabitEthernet 0/0

e Qverenie cez:
# show ip protocols

R1# show ip protocols
*** IP Routing is NSF aware ***

Routing Protocol is "ospf 18"

Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 1.1.1.1
Number of areas in this router is 1. 1 normal @ stub @ nssa
Maximum path: 4
Routing for Networks:

172.16.1.1 6.96.0.0 area @

172.16.3.1 0.90.0.0 area @

O =
Gateway Distance

Last Update
3.3.3.3 110 00:08:35
2.2.2.2 110 00:08:35

Distance: (default is 110)

172.16.1.0/24

Area 0

172.16.2.0/24

209.165.200.224/27

-226 ﬁ Internet )

£

Lo0

S0/0/0
172.16.3.0/30

S0/0/0

&
.5 S0/0/1

— S0/0/0 .6
192.168.10.4/30

21

192.168.1.0/24



* NizSi cost predstavuje lepSiu cestu.

OSPF Metrika = Cena

* OSPF pouziva metriku ceny (angl. cost) na urenie najlepsSej cesty pouzitej na
dosiahnutie cielovej siete:
(Cost = referencna Sirka pasma / Sirka pasma rozhrania).

« Sirka pasma rozhrania ovplyvfiuje pridelent cenu:

* rozhranie s nizSou Sirkou pasma ma vyssiu cenu.

Typ rozhrania

10 Gbps Ethernet

1 Gbps Ethernet

100 Mbps Ethernet

10 Mbps Ethernet

1.544 Mbps Serial

128 kbps Serial

64 kbps Serial

Referencna Sirka

pasma v bps

100,000,000

100,000,000

100,000,000

100,000,000

100,000,000

100,000,000

100,000,000

Predvolena Sirka Cost/Cena
pasma v bps

10,000,000,000
1,000,000,000
100,000,000

10
10,000,000

64
1,544,000

781
128,000

1562
64,000



Akumulovana cena
(cost)

e ,Cena" do cielovej siete predstavuje kumulované hodnoty
cien od zdroja po ciel.

* Metrika zodpovedajuca cene (cost) je viditelna v
smerovacej tabulke ako druhé Cislo v zatvorkach.

Area 0
172.16.2.0/24
Cost = 1 209.165.200.224/27

V Internet )
‘ R1# show ip route | include 172.16.2.0

172.16.3.0/30 B 0 1?2:15.2.Bf24 [1108/65] via B

Seriale/e/e
Cost = 64 1544kbps

R1it
R1# show ip route 1 :

64kbps
Routing entry fol I
192:168:10.4:90 Known via "ospf 10", distance 110, metric 65, type intra
area
172.16.1.0/24 192.168.1.0/24 Last update from 172.16.3.2 on Serial®/6/6, ©3:39:15 ago

Routing Descriptor Blocks:
* 172.16.3.2, from 2.2.2.2, 83:39:15 ago, via Serial@/e/e
Route metric is 65, traffic share count is 1

Celkova cena na dosiahnutie
LAN R2 z R1 = 65




Uprava referencnej

Sirky pasma

* Zmena OSPF referencnej Sirky pasma ovplyvnuje iba OSPF vypocet pouzity

na urcenie metriky, nie sirku pasma rozhrania.

* Pre zmenu OSPF referencnej Sirky pasma pouzite prikaz:
(config-router)# auto-cost reference-bandwidth.

* Predvolena referencna sirka pasma je 100 Mb/s.

Typ rozhrania Referencna Sirka
[ENUERA T

10 Gbps Ethernet

100,000,000
1 Gbps Ethernet

100,000,000
100 Mbps Ethernet

100,000,000
10 Mbps Ethernet

100,000,000
1.544 Mbps Serial

100,000,000
128 kbps Serial

100,000,000
64 kbps Serial

100,000,000

Predvolena Sirka
ENUERALT

10,000,000,000

1,000,000,000

100,000,000

10,000,000

1,544,000

128,000

64,000

Cost/Cena

10

64

781

1562

Ak sa pouzite predvolena Sirka
pasma potom sa:

100Mbps Ethernet,

1 Gbps Ethernet

a 10 Gbps Ethernet javia byt
rovnakeé.



Uprava referencénej
Sirky pasma (pokr.)

* Na Upravu ref. Sirky pdsma s cielom rozliSit 100 Mbps Ethernet a Gigabit
Ethernet, pouzite prikaz: auto-cost reference-bandwidth 1000.

* Na Upravu ref. Sirky pasma s cielom rozlisit 100 Mbps Ethernet a 10 Gigabit
Ethernet, pouzite prikaz: auto-cost reference-bandwidth 10000.

Typ rozhrania Referencna sirka Predvolena Sirka Cost/
pasma v bps FEHUERA T Cena

Typ rozhrania Referencna Sirka Predvolena Sirka Cost/
pasma v bps pasma v bps Cena

10 Gbps Ethernet 1,000,000,000 <+ 10,000,000,000 N Elorzs i 10,000,000,000 - 10,000,000,000 !

1 Gbps Ethernet 1000000000 - 1000000000 SIS Bl 10,000,000,000 = 1,000,000,000 10

100 Mbps Ethernet EREEET 10 100 Mbps Ethernet 10,000,000,000 = 100,000,000 100

10 Mbps Ethernet 1000000000 < 10,000,000 100 OB 10,000,000,000 = 10,000,000 1000
1.544 Mbps Serial T = 1544000 647 1.544 Mbps Serial 110,000,000,000 = 1,544,000 o477
128 kbps Serial S = 128000 7812 el BERE 10,000,000,000 - 128,000 78126
1y Sl 000,000,000 + ea000 15625 64 kbps Serial 10,000,000,000 = 64,000 156250

auto-cost reference-bandwidth 1000 auto-cost reference-bandwidth 10000



Manua

(config-if)# ip ospf cost [hodnota]

Rl(config)# int s@/0/1
R1(config-if)# no bandwidth 64
R1(config-if)# ip ospf cost 15625
R1(config-if)# end

R1#

R1# show interface serial ©/0/1 | include BW
MTU 1500 bytes, Bl 1544 Kbit/sec, DLY 20000 usec,

R1#

R1# show ip ospf interface serial ©/0/1 | include Cost:
Process ID 10, Router ID 1.1.1.1, Network Type POINT TO POINT,
C 15

ne nastavenie

OSPF cost

Namiesto manualneho nastavenia Sirky pasma pre rozhranie moze byt OSPF
cost konfigurované manualne pomocou prikazu:

Rl(config)# interface S50/0/1
Rl (config-if)# bandwidth 64

R2(config)# interface 50/0/1
R2 (config-if )# bandwidth 1024

R3(config)# interface S0/0/0
R3(config-if)# bandwidth 64

R3(config)# interface 50/0/1
R3(config-if)# bandwidth 1024

Rl(config)# interface S50/0/1
Rl(config-if)# ip ospf cost 15625

R2(config)# interface S0/0/1
RZ(config-if)# ip ospf cost 976

Ri(config)# interface S0/0/0
R3(config-if)# ip ospf cost 15625

R3(config)# interface S0/0/1
R3(config-if)# ip ospf cost 976




Overenie OSPF
susedov

Prikaz na overenie, ¢i smerovac

: : 14 show i f neighb
vytvoril susedstvo s priamo Ri# show ip ospE neighbor
1 1 / ~ . Neighbor ID Pri State Dead Time Address Interface
prlpOJer]ym smeroyacom. 3.3.3.3 0 FULL/- 00:00:37 192.168.10.6 Serial0/0/1
# show ip osp-F nelghbor‘ 2.2.2.2 0 FULL/- 00:00:30 172.16.3.2 Serial0/0/0
Vjstup [ Popis
172.16.2.0/24 Neighbor  Router ID susedného smerovaca.
ID
Internet Pri OSPFv2 priorita rozhrania pouzivana pri volbe DR/BDR.
State Stav OSPFv2.
Dead Zostdvajuci ¢as do prijatia hello paketu, po tomto case by
time bol sused povazovany za nedostupného. Hodnota sa

zresetuje po prijati hello paketu.

Address Adresa susedného rozhrania.

Interface  Typ rozhrania na R1, pouZivané na vytvorenie susedstva so

172.16.1.0/24 192.168.1.0/24 i !
susednym smerovacom.



Overenie OSPF
procesu

Cez prikaz: show ip ospf

R1# show ip ospf

Routing Process "ospf 10™ with ID 1.1.1.1

Start time: 01:37:15.156, Time elapsed: 01:32:57.776
Supports only single TOS (T0S0) routes

Supports opague LSA

Supports Link-local Signaling (LLS)

Supports area transit capability

Supports NSSA (compatible with RFC 3101)

Event-log enabled, Maximum number of events: 1000, Mode:
cyclic

Router is not originating router-LSAs with maximum metric
Initial SPF schedule delay 5000 msecs

Minimum hold time between two consecutive SPFs 10000 msecs
Maximum wait time between two consecutive SPFs 10000 msecs
Incremental -SPF disabled

Minimum LSA interval 5 secs

Minimum LSA arrival 1000 msecs

LSA group pacing timer 240 secs

Interface flood pacing timer 33 msecs

Retransmission pacing timer 66 msecs

Number of external LSA 0. Checksum Sum 0x000000

Number of opaque AS LSA 0. Checksum Sum 0x000000

Number of DCbitless external and opagque AS LSA 0

Number of DoNotRAge external and opague AS LSA 0

Number of areas in this router is 1. 1 normal 0 stub 0
nssa

Number of areas transit capable is 0
External flood list length 0
IETF NSF helper support enabled
Cisco NSF helper support enabled
Reference bandwidth unit is 1000 mbps
Area BACKBONE (0)
Number of interfaces in this area is 3
Area has no authentication
SPF algorithm last executed 01:30:45.364 ago
SPF algorithm executed 3 times
Area ranges are
Number of LSA 3. Checksum Sum 0x02033R
Number of cpaque link LSA 0. Checksum Sum 0x000000
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA 0
Flood list length 0




Overenie OSPF
rozhrani

Prikazom:
# show ip ospf interface
# show ip ospf interface brief

R1# show ip ospf interface brief
Interface PID Area IP Address/Mask Cost State

Se@/0/1 1@ © 192.168.10.5/380 15625 P2P
Sed/o/0 18 © 172.16.3.1/30 647 P2P
Gie/e 18 © 172.16.1.1/24 1 DR




OSPF s jednou areou
(angl. single-area OSPF)

Konfiguracia OSPFv3



Vlastnost

Link-State

Smerovaci
algoritmus

Metrika

Area

Typ paketu
Objavovanie suseda

DR/BDR

Router ID

Podobnosti medzi
OSPFv2 a OSPFv3

Rovnaky typ smerovacieho protokolu.

Shortest Path First (SPF).

Cost.

Oba pouzivaju a podporuju hierarchiu oblasti pripajajucich sa do Area 0.
Oba pouzivaju rovnaké pakety Hello, DBD, LSR, LSU, a LSAck.

Prechod cez totozné stavy pouzitim Hello paketov.

Funkcia a proces volby je totozny.

Obe pouzivaju 32-bitové router ID.



Vlastnost

Oznamenia
Zdrojova adresa

Cielova adresa

Ozndamenie sieti

IP unicast
smerovanie

Autentifikacia

IPv4 siete.
IPv4 zdrojova adresa.

MozZnosti:

* susedna IPv4 unicast adresa,

* 224.0.0.5 multicast adresa
vSetkych OSPF smerovacov,

* 224.0.0.6 multicast adresa
DR/BDR.

Konfigurované prikazom network
pri konfiguracii smerovacieho
protokolu.

IPv4 unicast smerovanie je
predvolene zapnuté.

Nesifrovany text a MD5.

Rozdiely medzi

OSPFv2 a OSPFv3
osR2 o3

IPv6 prefixy.
IPv6 link-local adresa.

MozZnosti:

* Susednad IPv6 link-local adresa,

* FF02::5 multicast adresa vSetkych OSPF smerovacov,
* FF02::6 multicast adresa DR/BDR.

Konfigurované prikazom:
(config-if)# ipv6 ospf [idProcesu] area [CisloAdrea]
pri konfiguracii rozhrania.

IPv6 unicast smerovanie nie je predvolene zapnuté, na
zapnutie sa pouziva prikaz

ipv6 unicast-routing v globdlnom konfigura¢nom
maode.

IPv6 autentifikacia (IPsec).



Link-local adresy

Lokalna adresa IPv6-link umoziuje zariadeniu komunikovat s
inymi IPv6 zariadeniami na rovnakej linke a len na tejto linke
(podsieti).

Pakety so zdrojovou alebo cielovou link-local adresou nemézu byt

smerované mimo linku medzi dvoma smerovacmi.

Neighbor | Topology Routing
Table Table Table

e |Pv6 link-local adresa
sa pouZiva na vymenu = 1

OSPFv3 sprav.

Link-local Address [ Link-local Address] =

a / — \ a

Source Address: IPv6 link-local address
Destination Address: FF02::5, FF02::6, or IPv6 link-local address




OSPFv3 sietova

Nezabudnite zapnut IPv6 smerovanie a

priradit IPv6 adresy rozhraniam pred

tym, ako aktivujete OSPFv3.

Area 0

2001:DB8:CAFE:2::/64

2001:DB8:CAFE:A001::/64 2001:DB8:CAFE:A002::/64

2001:DB8:CAFE:1::/64 2001:DB8:CAFE:3::/64

topologia

FE80 adresa na kazdom smerovaci reprezentuje

link-local adresu priradent smerovacu

R1({config)# ipvé unicast-routing

R1{config)#

R1(config)# interface GigabitEthernet ©/©

R1(config-if)i#
Ri(config-if)#
Ri(config-if)#
R1(config-if)#
Ri(config-if)#
Rl({config-if)#
Ri(config-if)#
Rl({config-if)#
Ri(config-if)i#
Rl{config-if)#
Ri(config-if)i#
R1(config-if)i#
Ri(config-if)i#
R1(config-if)i#

description R1 LAN
ipveé address 2001:DB8:CAFE:1::1/64
no shut

interface Serial®/e/@

description Link to R2

ipve address 2001:DB8:CAFE:AG91::1/64
clock rate 128068

no shut

interface Serial@/e/1

description Link to R3

ipve address 2001:DB8:CAFE:A@03::1/64
no shut




Link-local adresy

Link-local adresy sa vytvaraju automaticky pri priradeni globalnej unicast IPv6
adresy rozhraniu. IPv6 globalne unicast adresy nie su potrebné, pre OSPFv3 su

potrebné link-local adresy.

Ak nie su nakonfigurované
manualne, potom Cisco
smerovace vytvaraju
link-local adresu pomocou
prefixu FE80::/10

a EUI-64 procesu
manipulaciou s 48-bitovou
Ethernet MAC adresou.

R1# show ipve interface brief

Em@/0 [administratively down/down ]
unassigned

GigabitEthernet@/e [up/up]
FE8@::32F7:DFF:FEA3:DAG
2001:DB8:CAFE:1::1

GigabitEthernet@/1
unassigned

Serial@/e/eo [up/up]
FE8@::32F7:DFF:FEA3:DAG
2001:DB8:CAFE:ABO1: :1

Seriale/e/1

[administratively down/down]

[up/up]
FE8@: : 32F7 :DFF : FEA3:DA®
2001:DBS:CAFE:-APB3: :1



Priradenie link-

Manualna konfiguracia link-local adries ulahcuje

ocal
adresy

spravu a overovanie OSPFv3 konfiguracie.

Konfiguracia prikazom:

(config-if)# ipv6 address [adresa] link-local

Overenie prikazom:
# show ipv6e interface brief

Rl1(config)# interface GigabitEthernet /0
Rl(config-if)# ipve address fe80::1 link-local
Rl(config-if)# exit

Rl(config)# interface Serial®/e/e

Rl(config-if)# ipve address fe80::1 link-local
Rl(config-if)# exit

Rl(config)# interface Serial®/e/1
Rl(config-if)# ipve address fe80::1 link-local

R1# show ipv6 interface brief
Em@/@ [administratively down/down]
unassigned
GigabitEthernet@/e
FESO::1
2001:DB8:CAFE:1::1
GigabitEthernet@/1
unassigned
Seriale/e/e
FES@::1
2001 :DB8:CAFE:ABB1: -1
Seriale/e/1 [up/up]
FESO::1
2001 :DB8:CAFE:ABB3: -1

[up/up]

[administratively down/down]

[up/up]



Konfiguracia OSPFv3

R1l(config)# ipv6 router ospf 10

R1(config-rtr)#

*Mar 29 11:21:53.739: %0SPFv3-4-NORTRID: Process OSPFv3-1-
IPv6 could not pick a router-id, please configure manually
R1(config-rtr)#

R1(config-rtr)# router-id 1.1.1.1

R1(config-rtr)#

R1l(config-rtr)# auto-cost reference-bandwidth 1000

% 0SPFv3-1-IPv6: Reference bandwidth is changed. Please

ensure reference bandwidth is consistent across all routers.

R1(config-rtr)#
R1l(config-rtr)# end
R1#
R1# show ipvé protocols
IPv6 Routing Protocol is "connected™
IPve Routing Protocol is "ND"
IPv6 Routing Protocol is "ospf 10"
Router ID 1.1.1.1
Number of areas: @ normal, © stub, © nssa
Redistribution:
None

router |D



Zapnutie OSPFv3 na
rozhraniach

(config-if)# ipv6 ospf [EisloProcesu] area [CisloArea]

Pri konfiguracii rozhrania prikazom:

Overenie prikazom:

# show ivp6 ospf interfaces brief

Area 0 R1(config)# interface GigabitEthernet ©/0
Rl{config-if)# ipvé ospf 10 area @
R1(config-if)#

R1(config-if)# interface Serial@®/e/@
R1{config-if)# ipv6e ospf 10 area ©
R1(config-if)#

R1(config-if)# interface Serial@/e/1
Rl({config-if)# ipvé ospf 10 area ©

2001:DB8:CAFE:2::/64

2001:DB8:CAFE:A001::/64 2001:DBS:CAFE:A002::/64 Ri{config-if)#
R1(config-if)# end
R1#
R1# show ipve ospf interfaces brief
FE80::1 FE80::3 Interface PID Area Intf ID Cost Nbrs F/C

Sed/8/1 10 4} 7 15625 a/e
See/e/0 10 ] b 0/0
Gie/e 10 e E] 1 o/0
R1#

12—
2001:DB8:CAFE:A003::/64 Ggo/ol:1

GO0/0}:1

2001:DB8:CAFE:1::/64 2001:DB8:CAFE3:/64




Overenie OSPFv3
susedstiev a protokolu

Overenie konektivity so susednym priamo pripojenym
smerovacom:

R1# show ipvé ospf neighbor

# show ipv6e ospf neighbor

OSPFv3 Router with ID (1.1.1.1) (Process ID 18)

Neighbor ID Pri State Dead Time  Interface ID Interface
3.3.3.3 @ FULL/ - ©0:00:39 [ Seriale/e/1
2.2.2.2 @ FULL/ - ©0:00:36 6 Serial@/e/e

Overenie OSPFv3 konfiguracie: prrge—rmwa—

. IPv6e Routing Protocol is "connected”
# show 1pV6 pPOtOCOlS IPv6 Routing Protocol is "ND"

IPv6 Routing Protocol is "ospf 10"
Router ID 1.1.1.1

Number of areas: 1 normal, @ stub, © nssa

Overenie OSPFv3 rozhrani: Interfaces (Area 0):
. . Serial@/e/1
# show ipvé ospf interface SJE;ELJB

# show ipv6e ospf interface brief GigabitEthernet0/0



OSPF s viacerymi areami
(angl. miltiarea OSPF)

Charakteristiky OSPF



Preco viac ako jedna
oblast?

* Problémy s jednou

VerkOU OSPF M®j SPF algoritmus

sa priliS casto spusta

oblastou:

e velkd smerovacia
tabulka,

e velka link-state
databdaza (LSDB),

* Caste vypoéty SPF Moje smerovacia tabulka je
algoritmu. privelka a dochadza mi pamat

* Aby bol OSPF efektivnejsi a skalovatelny, OSPF podporuje
hierarchické smerovanie pomocou oblasti.



OSPF s viacerymi

OSPF s viacerymi areami: dlreamli

angl. multiarea OSPF,

velka OSPF area je rozdelena na mensie oblasti,
zZniZuje spracovanie a menej zataZzuje pamat,
vyzaduje hierarchicky navrh siete,

hlavnou oblastou je backbone area (oblast 0), vSetky iné oblasti sa k
nej pripajaju.

Vyhody OSPF s viacerymi aream:i:

mensie smerovacie tabulky - menej zdznamov v tabulke, kedZe sietové
adresy je mozné sumarizovat medzi jednotlivymi oblastami,

znizené zatazenie zo strany link-state aktualizacii,
znizena frekvencia SPF vypoctov.



OSPF s viacerymi
areami (pokr.)

Area 1 Area 0 Area 51

SPF algoritmus bezi len ak dojde k
zmene v Area 0 alebo Area 1.

LSA dostavam uz len
zArea 0 a Area 1.

Moje smerovacia tabulka je mensia,
kedZe obsahuje len smery z Area 1
a predvolenu cestu.




OSPF dvojvrstvova
hierarchia s areami

Multiarea OSPF je implementovana ako dvojvrstvova hierarchia.

Backbone area (tranzitnd) — je oblast, ktorej primarnou funkciou
je rychly a efektivny pohyb IP paketov:

* Prepaja sa s inymi typmi OSPF oblasti.

* Nazyva sa aj OSPF area 0.

Bezna (nonbackbone)
area — pripaja
pouzivatelov a zdroje:
« Zvydajne pozdiz
funkénych alebo
geografickych zoskupeni.

* Premavka z inych oblasti
musi prejst tranzitnou
oblastou.




Typy OSPF
smerovacov

Existuju 4 r6zne typy OSPF smerovacov:
* Vnutorny smerovac - ma vsetky svoje rozhrania v rovnakej oblasti.
* Backbone smerovac - v backbone oblasti. Backbone area je O.

* ABR smerovacC — angl. area border router, ma rozhrania pripojené
k viacerym oblastiam.

* ASBR smerovac — angl. autonomous system boundary router, ma
aspon jedno rozhranie pripojené k externej sieti.

Smerovac¢ moze byt naraz viac ako jeden typ OSPF smerovaca.



Typy LSA v OSPF

Router LSA
2 Network LSA

3and 4 Summary LSAs

5 AS External LSA

6 Multicast OSPF LSA

7 Defined for NSSAs

8 External Attributes LSA for Border Gateway Protocol (BGP)
9 Opaque LSAs

» LSA predstavuju databazové zaznamy a poskytuju Specifické informacie o
sieti OSPF.

* V kombinacii opisuju LSA celu topoldgiu OSPF siete alebo oblasti.

» Kazdd implementacia multiarea OSPF musi podporovat prvych pat LSA.



Smerovace oznamuju svoje priamo prepojené OSPF prepojenia cez
LSA 1.

Ako LSA 1 sa oznacuju aj zaznamy smerovaca.
LSA 1 sa Siria len v oblasti, z ktorej pochadzaju.

ABR oznamuiju siete ziskané z LSA 1 do inych oblasti ako LSA 3.

Len v multiaccess a NBMA sietach.

Obsahuju router ID a IP adresu DR, spolu s router ID ostatnych
smerovacov na multiaccess segmente.

Poskytuju inym smerovacom informacie o multiaccess sietiach v
ramci tej istej oblasti.

Nesiria sa mimo oblasti.



LSA 3

LSA5 L[SA4

Pouzivaju ich ABR na propagaciu sieti z inych oblasti.
ABR vytvori LSA 3 pre kazdu zo svojich naucenych OSPF sieti.
ABR Siri LSA 3 z jednej oblasti do inych oblasti.

Na znizenie vplyvu Sirenia pri rozsiahlom nasadeni OSPF sa
odporuca manualna sumarizacia na ABR.

Identifikuju ASBR a poskytuju k nemu cestu.
Generuju sa na ABR len ak ASBR existuje v oblasti.

Siria sa do inych oblasti prostrednictvom ABR.

Oznamuju externé smery, tiez sa oznacuju ako externé LSA polozky.

Vznikaju na ASBR a Siria sa v celej OSPF doméne.



Internet

Internet

OSPF LSA
1,2,3,4,5

Internet

Type 3 Type 3

e
r ol -

iternet




OSPF zaznamy v
smerovacej tabulke

OSPF smery v IPv4 smerovacej tabulke su identifikované
pomocou nasledujucich deskriptorov:

O - smerovacia tabulka reflektuje link-state informacie s
oznacenim O, znamena to ze ide o trasu v vnutri oblasti.

O IA - sumarne LSA sa v smerovacej tabulke zobrazuju
ako IA (smery medzi oblastami).

O E1 alebo O E2 - Externé LSA sa zobrazuju vo
smerovacej tabulke oznacené ako externé smery typu 1
(E1) alebo typu 2 (E2).



OSPF zaznamy v
smerovacej tabulke

R1# show ip route

Codes:L - local, C-connected, S-static, R-RIP, M-mobile, B-BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su-IS-IS summary, L1-IS-IS level-1, L2-IS-IS level-2
ia - IS-IS inter area,*-candidate default,U-per-user static route
o - ODR, P-periodic downloaded static route, H-NHRP, 1-LISP

[}

+ - replicated route, % - next hop override

Gateway of last resort is 192.168.10.2 to network 0.0.0.0

O*E2 0:0:0.0/0 [110/1]) via 192.168.10.2, 00:00:19, 'Serial®/0/0
10.0.0.0/8 is variably subnetted, 5 subnets, 2 masks
10.1.1.0/24 is directly connected, GigabitEthernet0/0
10.1.1.1/32 is directly connected, GigabitEthernet0/0
10.1.2.0/24 is directly connected, GigabitEthernet0/1
10.1.2.1/32 is directly connected, GigabitEthernet0/1
0=2-1 .0/24 | )/648] via 192.168.10.2, 00:04:34, Serial0/0/
192.168.1.0/24 [110/1295] via 192.168.10.2, 00:01:48,Serial0/0/0
1.92:- 168 :2:0/24 [110/1295] wvia 192:168.10:2, 00:01:48, Serial /0,0
192. .10.0/24 is variably subnetted, 3 subnets, 2
192. .10.0/30 is directly connected, Serial0/0/0
192. .10.1/32 is directly connected, Serial0/0/0

.4/30 [110/1294] via 192.168.10.2,




OSPF s viacerymi areami
(angl. miltiarea OSPF)

Konfiguracia OSPF



Konfiguracia OSPFv2,3
s viacerymi areami

Area 0 « Ziadne $pecialne prikazy na
10210724 implementaciu multiarea OSPFv2,3
neexistuju.

* Smerovac sa stava ABR, ak ma dve
rozhrania v r6znych oblastiach.

* R1je ABR, pretoze ma rozhranie v
area 1 arozhranie varea 0

config) # router ospf 10
config-router)# router-id 1.1.1.1
config-router)# network 10.1.1.1 0.0.0.0 area 1

: R1(

G0/0 GO/1 R1(
R1(

101.1.0/24 10120/24 192.168.1.0/24 192.16820/24 Rl (config-router)# network 10.1.2.1 0.0.0.0 area 1
R1(
R1(

config-router)# network 192.168.10.1 0.0.0.0 area O
config-router)# end
R1#

Area 1 Area 2




RozSirené nastavenia a riesenie
oroblémov s OSPF

RozsSirené nastavenia



Point-to-point

* Dva smerovace
spojené spolocnou
linkou.

* Ziadne iné
smerovace nie su
na linke.

» Casta konfiguracia
pri WAN
spojeniach.

Broadcast
multiaccess

* Viaceré smerovace
prepojené cez
Ethernet siet.

* Ethernet LANky su
Castym prikladom
broadcast
multiaccess sieti.

Typy sieti v OSPF

Nonbroadcast
multiaccess
(NBMA)

* Viaceré smerovace
su prepojené v
sieti, kt.
nedovoluje
broadcasts.

* Prikladom je Frame
Relay WAN
protokol.

Point-to-Point

Point-to-
multipoint

* Viaceré smerovace
su prepojené do
hub-and-spoke
topoldgie cez
NBMA siet.

» Casto pouzivané na
prepajanie
pobociek (spoke)
do centrdly (hub).

~ ~
-~

R1

Point-to-Point Point-to-Point

Virtualne linky

* Specidlna OSPF siet
pouzivana na
prepojenie
vzdialenych OSPF
oblasti do
backbone oblasti.

Interne(>

Viral Link




Overenie DR/BDR

Area 0
172.16.2.0/24 . 7 .
= Overenie prikazom:
GO/1].1 . N
o # show ip ospf interface
X BDR
G012 R3# show ip ospf interface GigabitEthernet /@
GigabitEthernet®/® is uwp, line protocol is up
192.168.1.0/28 Internet Address 192.168.1.3/28,Area 9,Attached via Network Statement
172.16.1.0/24 172.16.3.0/24 Process ID 18, Router ID 3.3.3.3, Network Type BROADCAST, Cost: 1

Topology-MTID Cost Disabled Shutdown Topology Name
a 1
Transmit Delay is 1 sec, 5

Timer intervals canflgur'ed Hello 18, Dead 48, Wait 48, Retransmit 5
, . oob-resync timeout 40
OSPF voli DR a BDR automaticky. [EERtEtEeRs
Supports Link-local Signaling (LLS)
. , vVve Cisco NSF helper support enabled
R3 je DR, ma vyssie router ID. TETF NSF helper support enabled
Index 2/2, flood queue length @
Next @xe(e)/exe(o)

Rz Je BDR ma 2 najvy e RID Last flood scan length is 3, maximum is 3

Last flood scan 'I:ille is @ msec, maximum iz @ msec

. Lmr Euurﬂ' iz 2, Adjacent neighbor count is 2
R1 je DROTHER. R T

(Backup Designated Router)

Suppresr helln for @ mﬂghhur‘[ )
R3#




Overenie susedstiev prikazom:

# show ip ospf neighbor

Smerovace moOzZu byt:

* FULL/DROTHER

* FULL/DR

* FULL/BDR

* 2-WAY/DROTHER
ﬁ&i”’

Overenie DR/BDR

R1# show ip ospf neighbor

Meighbor ID Pri State

R2# show ip ospf neighbor
Neighbor ID Pri State
1.1.1.1 ULL/DROTHER

ULL/DR

R3# show ip ospf neighbor
Neighbor ID Pri State
ULL/DROTHER

ULL/BDR

susedstiev

Dead Time Address Interface
ed:88:36 192.168.1.2 GigahitEthernEtﬂfB

9:88:35 192.168.1.3 GigabitEthernetad/e

Dead Time Address Interface

80:88:31 192.168.1.1 GigabitEtherneta/e

99:90:39 192.168.1.3 GigabitEtherneta/e

Dead Time Address Interface

80:88:34 192.168.1.1 GigabitEtherneta/e

80:88:39 192.168.1.2 GigabitEtherneta/e




OSPF priorita

Volba DR a BDR moze byt ovladanda nastavenim priority na rozhrani:
* ip ospf priority [ hodnota] - prikaz pre OSPFv2
* ipv6 ospf priority [ hodnota] - prikaz pre OSPFv3

Hodnota mo6ze byt:

* 0-smerovac sa nestane DR ani BDR.

« 1-255-Cim je priorita vy&sia, tym je pravdepodobnejsie, 7e sa smerovac
stane DR alebo BDR.

Vynutenie novej volby BR a DBR, dvoma metddami:

* Vlypnutie a zapnutie rozhrania smerovaca.

e Restartovanie OSPF procesu prikazom: clear ip ospf process.



Propagacia predvolenej cesty

OSPF smerovac ASBR (alias hrani¢ny, vstupny alebo smerovac brany) sa pripaja
do Internetu a mozZe byt nakonfigurovany na Sirenie predvolenej cesty inym
smerovacom v OSPF doméne.

Pre Sirenie predvolenej cesty sa na R2 konfiguruje predvolena staticka cesta:

(config)# ip route 0.0.0.0 0.0.0.0 [ipAdr alebo vystpRozhr]

Prikaz na propagaciu cesty v OSPF aktualizaciach:
(config-router)# default-information originate

2ve 0 R2(config)# ip route 0.9.9.0 9.0.8.0 209.165.200.226

R2(config)#
R2(config)# router ospf 18

172.16.2.0/24

R2(config-router)# default-information originate
R2(config-router)# end
R2#

S0/0/1 192.168.10.4/30

172.16.1.0/24 192.168.1.0/24



OSPF Hello a Dead intervaly, ktoré
sa pouzivaju medzi dvoma
susedmi sa musia zhodovat inak
sa susedstvo nevytvori.

* OSPF Hello a Dead intervaly sa
konfiguruju na rozhrani.

* Predvolené hodnoty Hello a Dead
intervalov sU nastavené 10 a 40
sekund (multiaccess, point-to-
point siete).

Pre overenie aktualne
nakonfigurovanych OSPFv2
intervalov nakonfigurovanych na

rozhraniach je prikaz:
# show ip ospf interface

Overenie prikazom:
# show ip ospf neighbor

OSPF Hello a Dead
intervaly

R1# show ip ospf interface serial e/@/0
Serial@/@/@ is up, line protocol is up
Internet Address 172.16.3.1/38, Area @, Attached via
Network Statement
Process ID 18, Router ID 1.1.1.1, Network Type
POINT_TO POINT, Cost: 64
Topology-MTID Cost Disabled Shutdown  Topology Name
] 64 no no Base
Transmit Delay is 1 sec, State POINT_TO POINT
Timer intervals configured, Hello 18, Dead 49, Wait 48,
Retransmit 5
oob-resync timeout 48
Hello due in 9@:80:83
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 2/2, flood queue length @
Next @x@(0)/exe(e)
Last flood scan length is 1, maximum is 1
Last flood scan time is @ msec, maximum is @ msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for @ neighbor(s)
R1#

R1# show ip ospf neighbor

Neighbor ID Pri State O ime Address Interface

3.3.3.3 a FULL/- ¢ ] 192.168.108.6 Seriale/e/1
2.2.2.2 a FULLS- ¢ 33 172.16.3.2 Serialefe/e
R1i




/mena OSPF Hello 3

OSPFv2 Hello a Dead Intervaly
mozu sa upravuju na rozhrani:

ip ospf hello-interval seconds

ip ospf dead-interval seconds

Predvolené hodnoty cez prikazy:
no ip ospf hello-interval

no ip ospf dead-interval

R2# show ip ospf interface =0/@8/8 | include Timer
Timer intervals confipured, Hello 5, Dead 28, Wait 2@,
Retransmit 5
R2#
R2# show ip ospf neighbor

State Dead Time Address Interface
FULL/- ©8:808:35 192.168.108.18 Seriale/e/1
FULL/- @8:00:17 172.16.3.1 Seriale/e/e

Neighbor ID Pri
3.3.3.3 a
1.1.1.1 a
R2#

Dead intervalov

R1{config)# interface serial @/e/0
Ril(config-if)# ip ospf hello-interval 5
R1{config-if)# ip ospf dead-interval 28
R1{config-if)# end

R2(config)# interface serial @/@/0

R2(config-if)# ip ospf hello-interwval 5
R2(config-if)#

*Apr 7 17:41:49.801: ¥0SPF-5-ADJICHG: Process 18, Nbr

1.1.1.1 on Seriale/e/@ from LOADING to FULL, Loading Done
R2(config-if)# end
R24#




RozSirené nastavenia a riesenie
oroblémov s OSPF

Riesenie problémov



OSPF nevytvara
susedstva

Rozhrania nie su v totozne;j sieti.

Typy OSPF sieti sa nezhoduju.

OSPF Hello a Dead intervaly sa nezhoduiju.

Rozhranie k susedovi je konfigurované ako pasivne.
Chyba al. je nespravne konfigurovany network v OSPF.
Chybna autentifikacia.

Kazdé rozhranie musi mat korektnu adresaciu a musi byt v
stave ,up“a ,up”



Prikazy pre riesenie
problémov

Bezné prikazy na rieSenie problémov v OSPFv2:

show ip protocols — overenie OSPFv2 konfiguracie.

show ip ospf neighbor — overenie ¢i smerovac vytvoril susedstvo.
show ip ospf interface — overenie OSPF parametrov na rozhraniach.
show ip ospf — overenie OSPFv2 Cisla procesu a router ID.

show ip route ospf — zobrazuje len OSPFv2 naucené smery v IPv4
smerovacej tabulke.

clear ip ospf [ ¢isloProcesu] process — pouzZivané na reset OSPFv2
susedstiev.



Iné problémy

Problémy pri smerovani?

* show ip ospf neighbor

Je tabulka susedov (neighbor) RieSenie

’ ) * show ip interface brief
korektna? ﬁproblemov P

* show ip ospf interface

Je smerovacia tabulka RieSenie * show ip protocols
korektna? ﬁ problémov * show ip route ospf
ano
|lde prevadzka pozadovanymi RieSenie * show ip route ospf
smermi? ﬁ problémov  show ip ospf interface

ano

Funkénad siet?



Dakujem za pozornost
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