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OSPF - protocol Link-State

* Protocoalele de rutare se impart in doua
categorii majore:
— Interior Gateway Protocols

—_

* Distance vector
— RIP, IGRP

e Link-state
— OSPF, IS-IS

— Protocol Hybrid - EIGRP

— Exterior GatewayFrotocoIs
— BGP



N

Avantajele protocolului OSPF

OSPF este un protocol Open Standard
Convergenta rapida

Update-urile sunt trimise doar atunci cand exista
evenimente in retea.

Ofera scalabilitate. Sumarizarea rutelor si utilizarea ariile
au ca rezultat ca memoria, CPU si bandwidth sunt folosite
judicios

Asigura o segmentare logica a retelor prin folosirea ariilor.
Este un protocol ierarhic unde Area O este in fruntea

ierarhiei. Este obligatoriu ca sa existe Aria O si ea trebuie
sa fie continua.

Suporta Variable Length Subnet Mask (VLSM) ceea ce
duce la evitarea risipei adreselor IP in cadrul unei clase de
adrese.



Dezavantaje OSPF

1. Tn procesul de convergents foloseste mai multe
resurse decat un protocol Distance Vector.

2. Din cauza complexitatii sale este mai dificil de
configurat decat protocoalele Distance Vector
care sunt mai putin evoluate.



Tabele folosite de OSPF

Neighbor table

Topology table
(Baza de date)

Ea se formeaza pe
baza informatiilor
primite prin LSA-
uri

Routing table

Ruta invatata prin
OSPF

—>0

R1#sh ip ospf neighbor

Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 1 FULL/DR ©0:00:33 10.0.10.2 GigabitEtherneto/o
OSPF Router with ID (1.1.1.1) (Process ID 1)
Router Link States (Area 9)
Link ID ADV Router Seq# Checksum Link count
172.16.10.1 172.16.10.1 694 © 00003 0x00e7d7 2
2.2.2.2 2.2.2.2 411 0x8000 0x003efd 2
1.1.1.1 1.1.1.1 14 0x80000007 7b24 2
. < Primele doua tipuri
Net Link States (Area 9)
Link ID ADV Router Age Seq# Checksun de LSA
10.0.10.2 2.2.2.2 411 0x80000001 ©x00cac9
10.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
C 10.0.10.0/24 is directly connected, GigabitEtherneto/o
L 10.0.10.1/32 is directly connected, GigabitEtherneto/o

172.16.0.0/32 is subnetted, 1 subnets
172.16.10.1/32 [110/2] via 10.0.10.2, 00:07:11, GigabitEtherneto/o
192.168.1.0/24 is variably subnetted, 2 subnets, 2 masks
C 192.168.1.0/24 is directly connected, Loopback®
L 192.168.1.1/32 is directly connected, Loopback®



Sincronizarea bazei de date

Stadii in formarea adiacentei a doua routere

1. DOWN —stadiul in care un router trimite mesaje de Hello
dar nu primeste aceste mesaje de la vecinul sau.

2. INIT —un router primeste un mesaj Hello in care isi regaseste
adresa IP.

3. 2WAY —routerele primesc mesaje HELLO compatibile si aleg
DR, BDR si DROTHER

EXSTART — se stabileste relatia Master-Slave
5. EXCHANGE — Schimbarea bazei de date intre routere

LOADING — LSA Request, LSA Update si LSA
Acknowledgment.

7. FULL - Se atinge convergenta retelei



Stadiul DOWN

192.168.10.0/24 192.168.20.0/24
@ 10.0.1.0/24 @
G/ sy
R1 R2

OSPF este configurat
dar nu primeste Hello
de la vecinul sau

Routerul R1 este configurat cu OSPF, interfata
catre R2 este up, insa nu primeste mesaje de
Hello de la R2.



Stadiul INIT/2WAY

192.168.10.0/24 192.168.20.0/24

| 10.0.1.0/24 |

= ,2 U’

R1 R2

HELLO
INIT >

(2 WAY)
alegerea DRsi BDR «¢ HELLD

01:39:57: OSPF: Rcv hello from 192.168.20.1 area © from GigabitEtherneto/0 10.0.1.2
01:39:57: OSPF: 2 Way Communication to 192.168.20.1 on GigabitEthernet@/0, state 2WAY

Ambele routere sunt configurate OSPF si trimit mesaje de Hello
R1 primeste mesaj Hello de la R2 = Init

R2 primeste mesaj de la R1 siisi regaseste adresa |P = 2WAY



Alegerea DR, BDR si DROTHER

01:40:27: OSPF: DR/BDR election on GigabitEtherneto/o
01:40:27: OSPF: Elect BDR 192.168.20.1
01:40:27: OSPF: Elect DR 192.168.10.1
01:40:27: DR: 192.168.20.1 (Id) BDR: 192.168.10.1 (Id)

Aceasta alegere se face pe orice link ce nu este point-to-point.

Pe linkurile Point-to-point se trece la stadiul in care se stabileste
o relatie de tip Master-Slave.

-
\/ * Routerul cu cea mai mare prioritate devine DR, urmatoarea prioritate determina BDR.
prioitate | * L@ prioritati egale se trece la pasul urmator.
J
» Se stabilese cu comanda Router-ID Xx.X.X.X h
* Formatul este IPv4
Router ID cel . ) .
maimare | « Router-1D trebuie sa fie unic. Y,
-
» Cea mai mare adresa IP de pe loopbackuri devine Router-1D
Loopback IP
J
N
» Cea mai mare adresa IP de pe interfetele active devine Router-ID
Interface IP
J




Stadiul EXSTART

192.168.10.0/24

u’ P

R1

INIT
(2 WAY)
alegerea DR si BDR

EXTART
MASTER-SLAVE

192.168.20.0/24

10.0.1.0/24 a
. ey
R2
HELLO
>
HELLO
%
DBD + seq. m.
B
DBD + seq. n. Master
%
Slave DBD + seq. n.




Stadiul EXSTART (cont.)

Dupa ce s-au ales DR si BDR se trece la stadiul 2: EXTART.

In acest stadiu se stabileste intre routere o relatie de tip
MASTER - SLAVE, in care se determina cine comunica
primul si cine stabileste numarul secventei. Acesta este
folosit pentru a identifica ordinea mesajelor si a le ignora
pe cele mai vechi (ce pot ajunge cu un delay la router).

01:40:32: OSPF: Retransmitting DBD to 192.168.20.1 on GigabitEthernete/0 [1]

01:40:32: OSPF: Send DBD to 192.168.20.1 on GigabitEthernet@/0 seq 0x208a opt 0x00 flag ©x7 len 32

01:40:32: OSPF: Rcv DBD from 192.168.20.1 on GigabitEthernet@/0 seq 0x7548 opt 0x00 flag ©x7 len 32 mtu
1500 state EXSTART

01:40:32: OSPF: NBR Negotiation Done. We are the SLAVE



Stadiul EXCHANGE

192.168.10.0/24 192.168.20.0/24

@ 10.0.1.0/24
= i

R1 R2
HELLO
INIT >
(2 WAY)
alegerea DRsi BDR ! «¢ HELLO
DBD + seq. m.
-
EXTART DBD + seq. n. Master
MASTER-SLAVE |
; Slave DBD + seq. n.
>
DBD . N+
+ Seq. n+ >
EXCHANGE < DBD + seq. n+1
DBD + seq. n+x
1 >




Stadiul EXCHANGE (cont.)

EXCHANGE este stadiul in care se transmite baza de date
intre routere pana la momentul in care toate routerele
de pe segment au aceeasi baza de date. Stim ca in
protocoalele Link-state toate routerele trebuie sa
cunoasca intreaga topologie a retelei.

In baza de date trimisa se afl3 informatii sumare despre
rute ca: adresa IP a retelei anuntate, routerul care a facut
anuntul, cand a fost facut anuntul etc.

©1:40:32: OSPF: Rcv DBD from 192.168.20.1 on GigabitEthernet@/0 seq 0x754a opt 0x00 flag ©x1l len
32 mtu 1500 state EXCHANGE

01:40:32: OSPF: Send DBD to 192.168.20.1 on GigabitEthernet@/0 seq 0x754a opt 0x00 flag ©x0 len
32

01:40:32: Exchange Done with 192.168.20.1 on GigabitEtherneto/0

01:40:32: OSPF: Database request to 192.168.20.1



Stadiile LOADING si FULL

192.168.10.0/24

192.168.20.0/24

@ 10.0.1.0/24 @
—_p L e
R1 R2
HELLO
INIT >
(2 WAY) HELL
alegerea DRsi BDR ! «¢ 0
DBD + seq. m.
EXTART DBD + seq. n. Master
MASTER-SLAVE | ¢
. Slave DBD + seq. n.
>
DBD . n+1
+ Seq. n+ &
EXCHANGE < DBD + seq. n+1
DBD + seq. n+Xx
] >
Link state request
LOADING <
FULL Link state update




Stadiile LOADING si FULL (cont.)

Tn momentul in care un router primeste acest sumar el nu detine informatii
complete in tabela de topologie, trimite un LSR (link state request) pentru a
obtine mai multe date si primeste LSA (link state advertisments) ca raspuns la
cererea lui.

La aceste mesaje se trimit si LSAck (link state acknowledgment).

Acest stadiu se numeste LOADING.

01:40:32: OSPF: sent LS REQ packet to 10.0.1.2, length 12

01:40:27:

OSPF: Build router LSA for area 0, router ID 192.168.10.1, seq ©0x80000008

Cand baza de date se completeaza cu aceleasi date pentru fiecare router se
considera ca s-a ajuns la convergenta iar routerele trec in stadiul de FULL.

01:40:32:
01:40:32:
01:40:32:
01:40:32:
01:40:32:

Exchange Done with 192.168.20.1 on GigabitEtherneto/o

OSPF: Database request to 192.168.20.1

OSPF: sent LS REQ packet to 10.0.1.2, length 12

OSPF: Send DBD to 192.168.20.1 on GigabitEthernet0/0 seq 0x754a opt 0x00 flag Ox0 len 32
Synchronized with with 192.168.20.1 on GigabitEthernet@/0, state FULL



Situatii in care nu se formeaza
vecinatati

Router ID nu este unic.

2. Interfetele de pe segment nu sunt in acelasi

5.

subnet.

. Area ID este diferit.
. Hello si Dead Timer nu sunt identice pe

routerele de pe segment.
Parola nu corespunde in autentificare



Output pentru Router-ID identic

R1(config)#router ospf 1 R2(config)#router ospf 1

R1(config-router)#router-id 1.1.1.1 R2(config-router)#router-id 1.1.1.1
R1(config-router)#network 192.168.1.0 ©.0.0.255 area © R2(config-router)#network 192.168.1.0 0.0.0.255 area 0
R1(config-router)#network 10.0.1.0 0.0.0.255 area 0 R2(config-router)#network 10.0.1.0 0.0.0.255 area 0
R1(config-router)#end R2(config-router)#end

00:29:46: OSPF: Rcv DBD from 1.1.1.1 on GigabitEthernet@/0 seq 0x42bb opt 0x00 flag 0x7 len 32 mtu 1500 state INIT
00:29:46: OSPF: Send DBD to 1.1.1.1 on GigabitEthernet@/0 seq 0x3777 opt 0x00 flag Ox7 len 32

00:29:46: OSPF: First DBD and we are not SLAVE

00:29:51: OSPF: Retransmitting DBD to 1.1.1.1 on GigabitEtherneto/o [1]

©0:29:51: OSPF: Send DBD to 1.1.1.1 on GigabitEthernet@/0 seq 0x3777 opt 0x00 flag Ox7 len 32

00:29:51: OSPF: Rcv DBD from 1.1.1.1 on GigabitEthernet@/0@ seq 0x42bb opt 0x00 flag 0x7 len 32 mtu 1500 state EXSTART
00:29:51: OSPF: First DBD and we are not SLAVE

00:29:56: OSPF: Rcv hello from 1.1.1.1 area © from GigabitEthernet©/0 10.0.1.2

00:29:56: OSPF: End of hello processing

00:29:56: OSPF: Retransmitting DBD to 1.1.1.1 on GigabitEtherneto/o [2]

00:29:56: OSPF: Send DBD to 1.1.1.1 on GigabitEthernet@/0 seq 0x3777 opt 0x00 flag Ox7 len 32

00:29:56: OSPF: Rcv DBD from 1.1.1.1 on GigabitEthernet@/0 seq 0x42bb opt 0x00 flag 0x7 len 32 mtu 1500 state EXSTART
00:29:56: OSPF: First DBD and we are not SLAVE

00:30:01: OSPF: Retransmitting DBD to 1.1.1.1 on GigabitEtherneto/0 [3]

00:30:01: OSPF: Send DBD to 1.1.1.1 on GigabitEthernet@/0 seq 0x3777 opt 0x00 flag Ox7 len 32

00:30:01: OSPF: Rcv DBD from 1.1.1.1 on GigabitEthernet@/0 seq 0x42bb opt 0x00 flag 0x7 len 32 mtu 1500 state EXSTART
00:30:01: OSPF: First DBD and we are not SLAVE

00:30:06: OSPF: Rcv hello from 1.1.1.1 area © from GigabitEtherneto/0 10.0.1.2

00:30:06: OSPF: End of hello processing

00:30:06: OSPF: Retransmitting DBD to 1.1.1.1 on GigabitEtherneto/o [4]

00:30:06: OSPF: Send DBD to 1.1.1.1 on GigabitEthernet@/0 seq 0x3777 opt 0x00 flag Ox7 len 32

00:30:06: OSPF: Rcv DBD from 1.1.1.1 on GigabitEthernet@/0 seq 0x42bb opt 0x00 flag 0x7 len 32 mtu 1500 state EXSTART



Output pentru Area mismatch

R1(config)#router ospf 1 R2(config)#router ospf 1

R1(config-router)#router-id 1.1.1.1 R2(config-router)#router-id 2.2.2.2
R1(config-router)#network 192.168.10.0 0.0.0.255 area @ R2(config-router)#network 192.168.20.0 0.0.0.255 area 0
R1(config-router)#network 10.0.1.0 0.0.0.255 area © R2(config-router)#network 10.0.1.0 0.0.0.255 area 1
R1(config-router)#end R2(config-router)#end

02:31:13: %0SPF-4-ERRRCV: Received invalid packet: mismatch area ID, from backbone area must be virtual-link but not found
from 10.0.1.2, GigabitEtherneto/o



Timers mismatch

R1#
01:34:26: OSPF: Rev hello from 2.2.2.2 area 0 from GigabitEthernet0/0 10.0.1.2

01:34:26: OSPF: Mismatched hello parameters from 10.0.1.2
01:34:26: OSPF: Dead R 40 C 40 Hello R 20 C 10 Mask R 255.255.255.0 C 255.255.255.0

R1#

01:34:36: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernet®/0 from FULL to DOWN, Neighbor Down: Dead timer
expired

01:34:36: OSPF: Neighbor change Event on interface GigabitEtherneto/o

01:34:36: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernet®/0 from FULL to DOWN, Neighbor Down: Interface down
or detached

01:34:36: OSPF: Build router LSA for area 0, router ID 1.1.1.1, seq Ox80000005
01:34:36: OSPF: DR/BDR election on GigabitEtherneto/o

01:34:36: OSPF: Elect BDR 1.1.1.1

01:34:36: OSPF: Elect DR 1.1.1.1

01:34:36: DR: 1.1.1.1 (Id) BDR: 1.1.1.1 (Id)

01:34:36: OSPF: Build router LSA for area 0, router ID 1.1.1.1, seq Ox80000006

01:34:36: OSPF: No full nbrs to build Net Lsa for interface GigabitEthernet0/0



Comenzi SHOW - utile in
troubleshooting

Show ip interface brief

Show ip route

Show ip ospf interfaces

Show ip protocols

Show ip ospf neighbors

Show ip ospf border-routers

Show ip ospf database [router |network |summary
|asbr-summary |external]

Arata IP-ul si statusul interfetelor. Daca sunt up-up
este bine

Arata tabela de rutare

Arata statusul interfetelor OSPF enabled

Arata Router-ID, networkurile rutate, gateway si
distanta administrativa

Arata vecinii, statusul lor, adresa IP

Arata ce routere sunt ABR si/sau ASBR

Afiseaza baza de date [si date detaliate pentru
fiecare tip de LSA]



Tabela de rutare — OSPF single area

R1#sh ip route

Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i-1S-IS, 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

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 2 subnets, 2 masks

C  10.0.1.0/24is directly connected, GigabitEthernet0/0

L  10.0.1.1/32is directly connected, GigabitEthernet0/0
192.168.10.0/24 is variably subnetted, 2 subnets, 2 masks

C  192.168.10.0/24 is directly connected, Loopback0

L 192.168.10.1/32is directly connected, Loopback0
192.168.20.0/32 is subnetted, 1 subnets

O  192.168.20.1/32[110/2] via 10.0.1.2, 00:00:08, GigabitEthernet0/0

192,168.10.0/24

i‘f:._:"‘ Gig0/0,

2911
R1

AREA O 192,168.20.0/24
10.0.1.0/ 24 ; -
Gigd
-1 2 2011
R2

Ruta invatata prin OSPF



Ri#show ip ospf database

LSA tip 1

Link ID
1.1.1.1
2.2.2.2

LSA tip 2

Link ID
10.0.1.2

Baza de date

192,168.10.0/24

OSPF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Area 0)

ADV

1.1.
2.2.

Net
ADV

2.2.

Router
1.1
2.2

Age
1150
1151

Seqg# Checksum Link count

0x80000011 ©x005e40
0x8000001c 0x001f60

Link States (Area 9)

Router

2.2

Age
1151

Seq# Checksum
0x80000007 Ox008aal

2
2

&

2911

R1

AREAD

10.0.1.0 /24

192, 168.20.0/24

Gigd/o’
2 2g11
R2



LSA Type-1

Ri#zh ip ospf database router

05PF Router with ID (1.1.1.1) (Process ID 1)

Router Link 5tates {(Area @)

LS age: 477

Options: (Mo TOS-capability, DC)
L% Type: Houter Links

Link State ID: 1.1.1.1
Advertising Router: 1.1.1.1

L% Seq Humber: EOBH828E
Checksum: BxlcEb

Length: 48

Number of Links: 2

Link connected to: a Stub Network
(Link ID} Metwork/subnet number: 192.168.18.1
(Link Data) Metwork Mask: 255,255,255.255
Number of TO: metrics: @
TOS @ Metrics: 1

Link connected to: a Transit Network
{Linmk ID)} Designated Router address: 18.8.1.2
{Link Data) Kouter Interface address: 18.8.1.1
Mumber of TOS metrics: @
TOS @ Metrics: 1

L% age: 477

Options: (Mo TOS-capability, DC)
L% Type: Houter Links

Link State ID: 2.2.2.2
Advertising Router: 2.3.2.2

L% Seq Humber: ES2888284
Checksum: Budbdb

Lemgth: 3&

Area Border RHouter

Number of Links: 1

Link connected to: a Transit Network
(Link ID} Designated Router address: 18.8.1.2
{Link Data) Kouter Interface address: 18.8.1.2
Mumber of TOS metrics: @
TOS @ Metrics: 1

LSA Type-2

Rl#sh ip ospf database network
05PF Router with ID (1.1.1.1) (Process ID 1)
Met Link States (Area @)}

Routinmg Bit %et on this LSA

LS age: 1628

Options: (Mo TOS-capability, DC)

LS Type: Metwork Links

Link State ID: 13.5.1.2| {address of Designated Router)

Advertising Router: 2.2.2.2

L% Seq Humber: B2Oga2882

Checksum: @xdabd

Length: 32

Retwork Mask: Jfid
Attached Router:
Attached Router:

R



1 Router LSA Routerul include iin LSA informatii despre Intra-area Fiecare router
starea linkurilor, Router-ID, cost etc.

2 Network LSA Descrie toate rutele atasate pe un Intra-area DR
segment

3

4

5




Tipuri de LSA

Sursa: Cisco



Importanta implementarii unei
topologii multiarea

lerarhizare logica a retelei.

*Limitarea utilizarii excesive a latimii de banda
in procesul de sincronizare a bazei de date

*Micsorarea marimii tabelelor de rutare, ceea
ce duce la o utilizare redusa a CPU.

*Sumarizarea si filtrarea rutelor nu se poate
face decat intre arii, deoarece OSPF cere ca
toate routerele sa aiba aceeasi baza de date.



Topologie OSPF multiarea si arii speciale

g

ASB R - EIGRP
Ay 024 Ry

@ t Lt z
ABR ‘ARIA 48 u

A
Ll
Ll
Ll
LLLL
82 10.0.12.0/24 ARIA 0

ARIA 25 =
@ -’\~ T Ko
10.0.25.0/24 / L ﬁ
ABR 4
— ' NSSA — Not so Stubby Area
Stub Area ﬁ TNSSA - Totally Not so Stubby Area

Totally Stubby Area

ABR - Area Border Router
ASBR — Autonomous System Border Router

ARIA 67
1o 0.67.0/24

I'Un router poate fi in acelasi timp si ABR si ASBR




Tipuri de routere

*ABR —routere care au cel putin doua interfete
conectate in arii diferite.

*ASBR —routere ce conecteaza cel putin doua
sisteme autonome

*Intra-area router — router ce are toate
interfetele conectate intr-o singura arie.

*Backbone router — router are cel putin o
interfata in aria O.



Tabela de rutare — OSPF multiarea

192.168.10.0/24 ABR 192.168.20.0/24 192.168.21.0/24
| . 10.0.1.0 /24 \ | ) 10.0.23.0 f 24 |
1 AREA 0 7 1 2
2911 - ' 2911 - AREA 1 2911
Rl R2 R3

Codes: L - local, C - connected, 5 - static, R - RIP, M - mobile, B - BGF
D - EIGRP, EX - EIGRF external, O - O05PF, IA - OSPF inter area
N1 - O5PF NS5A external type 1, N2 - OSPF NS5A external tvpe 2
El - O5PF external type 1, E2 - 0OSPF external tvpe 2, E - EGP
i - I5-IS, L1 - I5-I5 lewvel-1, LZ - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

18.8.8.8/8 is variably subnetted, 3 subnets, 2 masks

C 18.8.1.8/24 is directly connected, GigabitEthernst@/a

L 18.8.1.1/32 is directly connected, GigabitEthernst@/a

0 IA  18.8.23.8/24 [118/2] via 18.8.1.2, 8@:26:55, GigabitEthernetd/0
152.165.1@.8/24 is variably subnetted, 2 subnets, 2 masks

C 192.163.10.8/24 is directly connected, Loopback®

L 192.163.10.1/32 is directly connected, Loopback®

132.1658.28.8/32 is subnetted, 1 subnets

0 IA 192.168.20.1,/32 [118,2] via 18.8.1.2, 8A:26:55, GigabitEthernetd/®
192.165.21.8/32 is subnetted, 1 subnets

0 TIA 192.168.21.1/32 [118/3] via 18.8.1.2, @@:26:45, GigabitEthernetd;8



Baza de date OSPF multiarea

192,168.10.0/24

192.168.20.0/24

192.168.21.0/24

| ABR | |
. 10.0.1.0 / 24 \ L 10.0.23.0 / 24
. : _ 0.23. _ .
l ,il IGlgD,."D — @igﬂgﬂi Gig0/1 — IGllgD,u_"l
2 iii
2911 .1 AREA O 2 3911 -1 AREA 1 2911
Rl R2 R3
Rl#show ip ospf database
05PF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Arsa @)
Link ID ADV Router Age SeqH Checksum Link count
1.1.1.1 1.1.1.1 1871 Bx20008887 @x8@leia 2
2.2.2.2 2.2.2.2 | 1871 BxE02002887 @x8@45de 1

Met Link States (Area @)
Link ID ADV Router Age Seq# Checksum
18.8.1.2 2.2.2.2 1871 BxE00202345 xeddode

Summary Net Link States (Area @)
Link ID AR Router Apge Seqd# Checksum
192.168.20.1 /2.2.2.2 1066 exgoenepad exeeas2s €= |LSA tip 3
18.8.23.8 2.2.2.2 1866 Bx3808088e Ax@@bcsb
192.168.21.1 2.2.%;EJ/£ 1a62 BxSa08008+ axe@al2e

Ril#show ip ospf border-routers
0J5PF Process 1 internal Routing Table

Codes: 1 - Intra-area route, I - Inter-area route

i 2.2.2.2 [1] via 18.8.1.2, GigabitEthernet®/®, ABR, Area @, SPF 1



LSA type-3 Summary LSA

192, 168.10.0,/24 ABR 192.168.20.0/24 192.168.21.0/24
| . 10.0.1.0 / 24 \ I 10.0.23.0 / 24 |
e . . el 1 . s
2
2011 1 AREA O 2. 39917 -1 AREA 1 2911

Rl ' R2 I R3

Routerul R2 devine ABR si incepe sa trimita inter-area
LSA de tip 3. Acestea se numesc Summary LSA

ABR descrie si sumarizeaza rutele invatate intr-o arie
si le retransmite in celelalte arii.



LSA Type -3

El#sh ip ospf database summary
05FF Router with ID (1.1.1.1) (Process ID 1)
Summary Met Link 5tates {(Area B)

L5 age: 1833
Options: (Mo TOS-capability, DC, Upward)
LS Type: Summary Links{Network)
Link State ID: 1%2.168.28.1 (susmary Metwork Humber)
Advertising Router: 2.2.2.2
LS Seq Number: E0S80883
Checksum: 2xbalb
Length: 28
Metwork Mask: /32
TOS: @ Metric: 1

LS age: 1833
Options: (Mo TOS-capability, DC, Upward)
LS Type: Summary Links{Metwork)
Link State ID: 18.8.23.8 {summary Network Number)
Advertising Router: 2.2.2.2
L5 Seq Humber: B0B80284
Checksum: BuxdBel
Length: 28
Metwork Mask: /a4
TOS: @ Metric: 1



1 Router LSA Routerul include in LSA informatii despre  Intra-area Fiecare router
starea linkurilor, Router-ID, cost etc.

2 Network LSA Descrie toate rutele atasate pe un Intra-area DR
segment

3 Summary LSA Descrie si sumarizeaza rutele invatate Inter-area ABR
intr-o arie si le retransmite in celelalte
arii

4

5




Tabela de rutare — rute externe

192, 16=|3- 10.0/24 192, 168.20.0/24 192, 168.21.0/24
. 10.0.1.0 f 24 ! 10.0.23.0 f 249 |-
; — L i“'— 2 U ;
AREA D
29311 .1 2 25g37 1 AREA 1 2411
Rl B2 :
Gig0/0 15 0.34.0/24
I Ruta externa
. imectata in OSPF
Rl#show ip route TGigD.-"D Pch:tocc:I RIP
Codes: L - local, C - connected, 5 - static, R - RIP, M - mobile, B - BGP =
D - EIGRF, EX - EIGRP external, O - O5PF, IA - 0SPF inter area l 1 ﬁ
N1l - OSPF NS5A external tyvpe 1, M2 - OSPF NS5A external type 2 2911
El - 05PF external type 1, E2 - OSPF external type 2, E - EGP =1

i - Is-Is, L1 - IS-IS level-1, L2 - IS-IS lewvel-2, ia - IS-IS inter area
# - candidate default, U - per-user static route, o - CDR
P - periodic downloaded static route

Gatewsy of last resort is not set

18.2.9.8/8 iz variably subnetted, 4 subnets, 2 maskﬂ
168.8.1.8/24 is directly connected, GigabitEthernst@/a
18.8.1.1/32 is directly connected, GigabitEthernst@/a
IA 18.9.23.8/24 [118/2] via 19.0.1.2, @9:085:52, GigabitEthernetd e
E2 18.8.34.8/24 [118/5] via 18.8.1.2, @2:080:42, GigabitEthernstd /@
122.168.10.8/24 iz variably subnetted, 2 subnets, 2 masks
192.168.18.8/24 is directly connected, Loopbackd
192.168.18.1/32 is directly connected, Loopback®
192.168.208.8/32 iz subnetted, 1 subnets
0 IA 192.168.28.1/32 [118/2] via 18.8.1.2, @0:88:52, GigabitEthernetd/@
192.168.21.8/32 is subnetted, 1 subnets
0 IA 192.168.21.1/32 [118/3] via 18.8.1.2, @0:86:37, GigabitEthernetd/ /@

O or M

~ m



Baza de date OSPF — rute externe

192.168.10.0/24

—

10.0.1.0 / 24

. Jriiil EHgQﬂL________________________

2911
Rl

.1

AREA O 2

Rl#show ip ospf database
05PF Router with ID (1.1.1.1) (Process ID 1)

Link ID
132.168

la.@.23.

192.168

Link ID
3.3.3.3

Link ID

18.8.34.

.28.1

.21.1

Router Link States (Area @)

u Age
.1 554
2 554
Met Link States (Area @)

ADV Router Age
2.2.2.2 554

192.168.20.0/24

Gig0/0 =
L |

2911
R2

Seq#t
Bxi00paa1e
Bxi00naaef

Seqit
Bx5008008a

Summary Net Link States (Area @)

ADV Router Age
2.2.2.2 1879
2.2.2.2 1879
2.2.2.2 429

Seqit

Bx50088081a
Bx30008010
Bx30000020

Summary ASB Link States (Area @)

ADV Router
2.2.2.2

Age
489

Seq#
BxEa0eaelt

Type-5 AS External Link States

ADV Router
3.3.3.3

Age
56

Seqi
Bx30000281

Gign/1,

.1

Checksum
BxBdacs3
2xBd3526

Checksum
2xB83al5

Checksum
xAdECc32
BxBdal7E
BxBd7 37

Checksum
BxBdE2al

Checksum
BxBddebd

192.168.21.0/24

10.0.23.0 / 24 |

Gig0// 1~
e
]

AREA 1 2dH1
3 Rai /0
95 10.0.34.0/24
l Ruta externa
) imjectata in O5PF
1 Gig0/0 protocol RIP
=
e
. 2911
Link count Ra
2
1
== |SAtip4
Tag h LSA tip 5
B



LSA type-4 ASBR Summary LSA

192.168.10.0/24 ABR 192.188.20.0/24 192.168.21.0/24
l . 10.0.1.0 / 24 3 I 10.0.23.0 / 24 |
1 AREA 0 2 1 2 w
2911 : 2911 - AREA 1 2?11

' R3 :
AL RE Gig0f0 15 o.34.0/24
LSA — type 4 I Ruta externa
i imjectata in O5PF
1 Gig0/0 Protocol RIP

1. LSA de tipul 4 este originat in Routerul 2

ABR.

2. Scopul emiterii acestui mesaj este de a indica
celorlalte routere din domeniul OSPF cum sa
ajunga la ASBR.

3. LSA de tipul 4 include router-id-ul ASBR



LSA type-4

R2#sh ip ospf database asbr-summary
05PF Router with ID (2.2.2.2) (Process ID 1)

Summary ASE Link States (Area @)

LS age: 216
Options: (Mo TOS-capability, DC, Upward)
L5 Type: Summary Links{AS Boundary Router)
Link State ID: 3.3.3.3 (AS Boundary Router address)
Advertising Router: 2.2.2.2
LS S2g Number: Sogdg0af
Checksum: @xalds
Length: 28
Metwork Mask: /@
TOS: & Metric: 1

Summary ASE Link States (Area 1)

LS age: 231
Options: (Mo TOS-capability, DC, Upward)
L5 Type: Summary Links{AS Boundary Router)
Link State ID: 3.3.3.3 (AS Boundary Router address)
Advertising Router: 2.2.2.2
LS Seq Number: B088888e
Checksum: @x9za2
Length: Zﬂ
Network Mask: /@
TOS: @ Metric: @



LSA type-5 Autonomous System LSA

192, 16]5-1'2'-0;‘24 ABR 192.188.20.0/24 192.168.21.0/24
. 10.0.1.0 / 24 \ I 10.0.23.0 / 24 |
sg11 .1 AREA O 2 1 2
. 2911 AREA 1 o 2dil
Ri R Gig0f0 15 o.34.0/24

I Ruta externa
i imjectata in O5PF
1 Gig0/0 protocol RIP

5

w

2911
R

1. LSA de tipul 5 este originat in Routerul ASBR.

2. Face publice rutele externe injectate in domeniul
OSPF de alte protocoale.

3. LSA de tipul 5 include router-id-ul ASBR si rutele
externe



LSA type-5

0S5PF Router with ID (1.1.1.1) (Process ID 1)

Ri#sh ip ospf database external

Type-5 A5 External Link States

Routing Bit Set on this LSA
LS age: B22
Options: (No TOS-capability, DC)
L5 Type: AS External Link
Link State ID: 18.8.34.8 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: S0298805
Checksum: @xfiad
Length: 3&
Network Mask: /24
Metric Type: 2 (Larger than any link state path)
TOS: @
Metric: 5
Forward Address: @.8.8.8
External Route Tag: @

Routing Bit Set on this LSA
LS age: 812
Options: (No TOS-capability, DC)
L5 Type: AS External Link
Link State ID: 18.8.34.8 (External Network Number )
Advertising Router: 3.3.3.3
LS Seq Number: S0898803
Checksum: @xdaba
Length: 3&
Metwork Mask: ;24
Metric Type: 2 {(Larger than any link state path)
TOS: @
Metric: 5
Forward Address: 8.8.8.8
External Route Tag: @



)

( Area 1
Tipurile de LSA .%4_’

-
1 Router LSA Routerul include in LSA informatii despre  Intra-area Fiecare
starea linkurilor, Router-ID, cost etc. router
2 Network LSA Descrie toate rutele atasate pe un Intra-area DR
segment
3 Summary LSA Descrie si sumarizeaza rutele invatate Inter-area ABR
intr-o arie si le retransmite in celelalte
arii
4 ASBR Summary  Indica celorlalte routere din domeniul Inter-area ABR
LSA OSPF cum sa ajunga la ASBR.
5 Autonomous Publica rutele externe injectate in Inter-area ASBR
System LSA domeniul OSPF de alte protocoale
7




Arii speciale in OSPF

*Stub areas

*Totally stubby areas

*Not-so-stubby areas (NSSA)

*Totally not-so-stubby areas ( Totally NSSA)
*Virtual link



Configurare Arii Stub

*Configurare stub

R5{config)#router ospf 1 Rl{config)#router ospf 1
R5{config-router)#area 51 stub Rl{config-router}#area 51 stub
R5(config-router)i#exit Rl{config-router)#exit

*Configurare Totally stub

R5({config)#router ospf 1 Rl{config)#router ospf 1
R5{config-router)}#area 51 stub Rl{config-router}#area 51 stub no-summary

R5{config-router}#exit Rl{config-router)#exit



Tabela de

192,168,30.0/24 192,168,10.0/24

rutare - Arii Stub

192.1658.20.0/24 192.165.21.0/24

100510!24 | 10.0.1.0) 24 I IDDESDI24 |
——— e GlgEl.l'El Gig0y (i Gighyl, gl 1:
AREA 51 AREA O = 1 2
2911 2911 : 2911 AREA 1 32 1
RS STUE Rl Rz i
GIa0i0 4 534,024
: Ruka externa
R5#sh ip route ) . I injectata in OSPF
Codes: L - local, € - connected, 5 - static, R - RIP, M - mobile, B - BGP fG@DIDPHiDHﬂEIGRP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area _—
N1 - OSPF NS5A external type 1, N2 - OSPF MNS5A external type 2 l = "
E1l - 05PF external type 1, E2 - O0SPF external tvpe 2, E - EGP 5911
i - Is-I5, L1 - I5-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area w2

# - randidate default, U - per-user static r

R5#sh ip route

P - periodic downloaded static route

Gateway of last resort is not se Inigzide

18.9.8.8/8 1s variably subnetted, 5 subnets, 2

0 IA 18.8.1.8,/24 [118/2] via 16.8.51.2, ©0:08:38

0 IA 18.8.23.8/24 [118/3] via 18.8.%1.2, @@:88:3

0 E2 18.8.34.8/24 [118/28] via 19.8.51.2, B@:88:

C 18.2.51.8/24 is directly connected, Gigabit

L 18.8.51.1/32 is directly connected, Gigabit
192.163.18.@/32 is subnstted, 1 subnets

0 IA 192.163.108.1/32 [118/2] via 18.8.51.2, 90:08 0 IA
192.168.20.8/32 is subnet‘tedi 1 subnets 0 IA

0 IA 192.168.28.1/32 [118/3] via 18.8.51.2, 8&:3 c
192.168.21.@/32 is subnetted, 1 subnets L

0 IA 192.163.21.1/32 [118/4] via 18.8.51.2, 90:08
192.168.30.8/24 is varlably subnetted, 2 subne 0 A

C 192.163.30.8/24 is directly connected, Loop

L 192.168.30.1/32 is directly connected, Loop 0 IA

0 E2 192.168.4R.08/24 [118,/28] via 19.8.51.2, B@:80:

Q0 IA

Rutele externe marcate O E2 au /V C
disparut -

Codes:

L - local, C - connected, & - static, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRP externsl, 0 - O5PF, IA - OSPF inter area

N1 - OSPF N55A external type 1, N2 - OS5PF NS5A external type 2

E1l - O5PF external type 1, E2 - 05PF external type 2, E - EGP

i - I5-ISs, L1 - I5-IS lewel-1, L2 - IS-IS level-2, ia - IS-IS inter area
* - candidate default, U - per-user static rowte, o - ODR

P - periodic downloaded static route

Gateway of last resort is 18.8.51.2 to network 9.8.8.@ O

18.8.8.8/8 is wvariably subnetted, &4 subnets, 2 masks

18.8.1.8/24 [118/2] via 18.8.51.2, @8:80:34, GigabitEthernet@/1

18.8.23.8/24 [118/3] via 18.8.51.2, 89:80:34, GigsbitEthernetg/1

18.8.51.8/24 is directly connected, GigabitEthernet@/1

18.8.51.1/32 is directly connected, GigabitEthernet@/1
192.168.18.@/32 is subnetted, 1 subnets

192.163.108.1/32 [118/2] via 18.8.31.2, 99:88:34, GigsbitEthernetd /1
192.168.208.8/32 is subnetted, 1 subnets

192.168.20.1/32 [118/3] via 18.8.51.2, @@:88:34, GigebitEthernstd;1
192.168.21.@/32 is subnetted, 1 subnets

192.168.21.1/32 [118/4] via 18.8.31.2, 99:88:34, GigesbitEthernetd/1
192.168.308.8/24 is variably subnetted, 2 subnets, 2 masks

192.168.30.8/24 is directly connected, Loopback®

192.168.30.1/32 is directly connected, Loopback®

0*IA 9.0.8.8/0 [118/2] via 10.8.51.2, ©8:00:34, GigabitEthernet®/1




LSDB Stub Area

R5#zh ip ospf database
05PF Router with ID (5.5.5.5) (Process ID 1)
Inainte de
Stub Router Link States (Area 51)
Link ID ADV Router Age seqg Checksum Link count
1.1.1.1 1.1.1.1 22 Bx50080285 dx8edsfl 1
5.5.5.5 5.5.5.5 22 Bx50280285 2x80947e 2
_ Net Link States (Area 51) Singura referinta in LSDB este
Link ID ADV Router Age Seqit Checksum
16.8.51.1 5.5.5.5 22 8x50000202 AxAB33dS catre routerul 1.1.1.1
Summary Net Link States (Aresa 51)
Link ID ADV Router Age Seqit Checksum
1e.8.1.8 1.1.1.1 56 Bx50980081 2xeeeTa7
192.168.168.1 1.1.1.1 56 Bx20080082 dx084%9%b
18.8.23.8 1.1.1.1 56 Ax20020023 OxB@{ RS#sh ip ospf database
192.1658.28.1 1.1.1.1 56 Bx58080084 Ixae 05PF Router with ID (5.5%.5.5) (Process ID 1)
192.165.21.1 1.1.1.1 56 Bx50980085 Ixae O
Router Link States (Area 51)
Summary ASE Link States (Area 51)
Link ID ADV Router Age Seqi Chec| Link ID ADV Router Age SeqgH Checksum Link count
3.3.3.3 1.1.1.1 41 BxEE0A08Es BxBe 5.5.5.5 5.5.5.5 51 Bx3008008+f 2x805988 2
1.1.1.1 1.1.1.1 51 Bx38080el2 dxéeclfb 1
Type-5 AS External Link States
Link ID ADV Router Age Seqi Chec Met Link States (Area 51)
1e.8.34.8 3.3.3.3 29a Ax50000881 2x828| Link ID ADV Router Age Seqit Checksum
192.168.46.68 3.3.3.3 1949 Bx30085201 2x8@| 10.8.51.1 5.5.5.5 3la Bx30080084 x8e85912
Summary Met Link States (Area 51)
Link ID ADV Router Age Seqi Checksum
l2.a.1.a 1.1.1.1 823 Bx30080081 dxaeeia7
122.165.1@.1 1.1.1.1 823 Bx30080082 2x8e499b
18.8.23.8 1.1.1.1 823 Bx30080083 dxadta3b
192.168.268.1 1.1.1.1 823 Bx30080084 dxAGedftE
192.165.21.1 1.1.1.1 823 Bx30080085 dxeeddfte
a.8.8.e 1.1.1.1 345 Bx30080087 axeesdea




Tabela de rutare Totally Stub

RS#zh ip route

Codes: L - local, C - connected, 5 - static, R - RIPF, M - mobile, B - BGP

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NS5A external type 1, N2 - OSPF MNS5A external type 2
E1l - 05PF external type 1, E2 - O0SPF external tvpe 2, E - EGP

i - Is-I5, L1 - I5-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area

# - randidate default, U - per-user static route, o - ODR

P - periodic downloaded static route

Inainte de

Gateway of last resort is not set Totally

IA
IA
E2

[l B e e

-

0 E2

18.9.8.8/8 1s variably subnetted, 5 subnets, 2 masks
18.2.1.8/24 [118/2] via 10.8.51.2, ©@:00:30, GigabitEthernet®/1
.8/24 [118/3] via 18.8.51.2, 80:00:38, GigabitFthernetd, 1
18.8.34.
1a@.2.51.
168.8.51.
192.168.18.

18.8.23

192.168

192,168

192.168.38

192,168

Stub

8/24 [118/20] via 10.9.51.2, 90:00:20]

8/24 is
1/32 is
@/32 is

.18.1/32
192.165.20.

8/32 is

.28.1/32
192.163.21.
192.1638.

B/32 is
21.1/32

LB/24 is
192.1&3.

38.8/24

.38.1/32
192.1635.48.

directly connected, GilgabltEth
directly connected, GigabitEth
subnetted, 1 subnets

[118/2] via 108.8.51.2, @0:00:7
subnetted, 1 subnets

[118/3] via 19.8.51.2, 90:08:]
subnetted, 1 subnets

[118/4] via 108.8.51.2, @0:00:3
variably subnetted, 2 subnets)
is directly connected, Loopba
iz directly connected, Loopba

8/24 [118/20] via 10.9.51.2, 9@:00:20,

Au disparut atat Rutele externe
marcate O E2 cat si cele inter-area

O

A

R5#zh ip route
Codes: L - local, C - connected, 5 - static, R - RIP, M - mobile, B - BGP

D - EIGRP, EX - EIGRP externsl, 0 - OSPF, IA - OSPF inter area

N1 - OSPF N55A external type 1, N2 - OSPF N55A external type 2

E1 - OSPF external type 1, E2 - 0SPF external type 2, E - EGP

i - IsS-Is, L1 - I5-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area
# - randidate default, U - per-user static route, o - ODR

P - periodic downloaded static route

Gateway of last

C
L

C
L

18.8.8.8/8

l@.@.51.

lg.@.51

resart is 18.8.51.2 to network ©.8.08.2

iz wvariably subnetted, 2 subnets, 2 masks
8/24 is directly connected, GigabitEthernetg/1

L1732 iz directly connected, GigabitEthernetd,s1
192.1658.38.
192.168.
192.168.

@/24 is variably subnetted, 2 subnets, 2 masks
I8.8/24 is directly connected, Loopback®
33.1/32 is directly connected, Loopback®

0*IA ©.0.9.9/0 [118/2] via 10.8.51.2, ©3:38:58, GigabitEthernet@/1




Arii Totally Stub

R5#sh ip ospf database

05PF Router with ID (5.5.5.5) (Process ID 1)

Link ID
12.8.51.1

Link ID
lg.@.1.8
132.163.18.1
12.8.23.8
1%2.163.28.1
192.163.21.1
Link ID
3.3.3.3

Link ID
18.8.34.8
192.165.48.8

Router Link States (Area 51)

ADV Router Age SeqH
1.1.1.1 22 Bx50002008
5.5.5.5 22 Bx50088685
Met Link States (Area 51)

ADV Router Age SeqH#
5.5.5.5 22 Bx3e08ae82

Summary Met Link States (Area 51)

ADV Router Age SeqH#

1.1.1.1 58 Bx30083e81
1.1.1.1 =1 Bxgegagea2
1.1.1.1 =1 BxEegeaeas
1.1.1.1 55 Bx5000a004
1.1.1.1 58 Bx50288685

Summary ASB Link States (Area 51)
ADV Router Age SeqH#
1.1.1.1 41 Bx3R080005

Type-5 AS External Link States

ADV Router Age SeqH#
3.3.3.3 2ae Bx30083e81
3.3.3.3 139 Bxgegaaeal

Checksum Link count
Pwadds+1 1
axaaadie 2

Checksum
BxB@3Ed5s

Checksum
BxB@eTaeT
GxBade9b
Gxbafadb
GxBdedte

BBe)

Chec
BB

Chec
BB
B

Inainte de
Totally
Stub

R5#sh ip ospf database

05PF Router with ID (5.%.5.5) (Process ID 1)

Router Link States (Area 51)

Age
503
51

Met Link States (Area 51)

Age
757

Seqi
Bxdeaaaals
Ax30008801e

Seqi
Ax30005080

Summary Net Link States (Arsa 51)

Link ID ADV Router
5.5.5.5 5.5.5.5
1.1.1.1 1.1.1.1
Link ID ADV Router
18.8.51.1 5.5.5.5
Link ID ADV Router
8.8.8.8 1.1.1.1

Age
284

Seqi
Ax300880831

Checksum Link count
2xeR72EF 2
Axddades 1

Checksum
GxBaTesf

Checksum
GxBa1515




NSSA area si Totally NSSA area

132, 15]5- 10.0/24 192, 168, 20.0/24 192.168.21.0/24
- - 10.0.1.0 f 24 . I . 10.0.23.0 /24 |
AREA D .
2911 .1 -2 2031 -1 AREA 1 2dh1
Rl B2 R3 3
0.0.34.0/24

uta externa
] imjectata in O5PF
1 Gig0/0 protocol RIP

5

|
* Aria NSSA nu permite mesaje de tip 5 e

* Routerul ASBR genereaza mesaje de tip 7 care sunt transportate peste
aria NSSA pana in ABR.

* Routerul ABR transforma mesajele de tip 7 in mesaje de tip 5 si le
distribuie in domeniul OSPF.

* Aria totally NSSA nu permite nici trecerea mesajelor de tipul 3 si 4.

 Spre deosebire de ariile Stub si Totally Stub cand o arie este declarata
NSSA sau T-NSSA nu se introduce o ruta default din oficiu.



Configurare NSSA si Totally NSSA area

* Configurarea NSSA se face atat pe routerul ABR cat si pe
routerul ASBR

* Aria NSSA nu permite traficul LSA de tip 5 insa permite restul
traficului.

* Aria Totally NSSA blocheaza atat mesajele LSA de tip 5 cat si pe
cele de tip 3 si 4.

* Prin configurarea NSSA si Totally NSSA, ruta default nu se
introduce automat in Tabela de rutare, ca in cazul Stub si Totally
Stub Area.

* Comanda area X default-information originate introdusa pe ABR
va avea ca efect si aparitia rutei default in tabela de rutare.



Configurare NSSA si Totally NSSA area

*Comenzi pentru NSSA

R2(config)#router ospf 1 R3(config)#router ospf 1
R2(config-router)#area 1 nssa R3(config-router)#area 1 nssa
R2(config-router)#exit R3(config-router)#exit

*Comenzi pentru Totally NSSA

R2(config)#router ospf 1 R3(config)#router ospf 1
R2(config-router)#area 1 nssa no-summary R3(config-router)#area 1 nssa no-summary
R2(config-router)#exit R3(config-router)#exit

Comanda pentru default-route (doar de pe ABR)

R2(config)#router ospf 1
R2(config-router)#network 5.0.08.0 ©.255.255.255 area 1
R2(config-router)#network 6.0.06.0 ©.255.255.255 area 0@

R2(config-router)#area 1 nssa default-information originate
R2|(config-router)#exit



Modificarile in DB introduse de NSSA

Inainte de

Dupa NSSA

NSSA
ap ospf data
Az#sh ip ospf data GSFF Router with 10 (ENENENE) (Process ID 1)
GsFF Router with 10 (ENENENE) (Process [D 1)

Router Link States (Area @)
Router Link States (&rea @)

Link ID ADV Router hge Segi Checksun Link count
Link ID ADV Router Age seqf Checksun Link count 2.2.0.2 2.2.2.2 585 BuERADARRS Axpasfdd 1
2.2.2.2 .2.2.2 134 BrERABIORS dweadfdsd 1 1.1.1.1 1.1.1.1 EEL] BrERAOA0EE Awpdlclb 2
1.1.1.1 1.1.1.1 4 BxEEIDAOEE AxBdlcib 2
Het Lank States (&rea @)
Met Link States (&rea @) Link IO ADV Router hge Segi Checksun
Link IO ADV Router Age SeqR Checksun lg.8.1.2 2.2.2.2 585 BxERdBR0BZ dxiddadd
lB.@.1.2 .2.2.2 134 BxEEdodob: duBddadd
Summary Met Link States (Area @)
Sunmary Met Link States (Area @) Link ID ADV Router age segR Checksun
Link ID ADV Router hge seqgh Checksun lp.8.z23.8 Z.2.2.1 1154 BuEBIDE0R] dxPaobSe
lp.@.23.8 .2.2.2 7a3 BrERIOEOR] dxBdobse 152.158.18.1 Z.2.2.1 1154 BxEBIDANRI dxBdbalb
153.168.28.1 i.2.2.2 a3 BuEBIDABEI dxBdbalb 152.158.21.1 2.2.2.2 4 BxEBdSR0Bc dxBdaral
152.16E8.21.1 .2.2.2 124 BxEpdDdeR dxBdabil
sunnary ASE Link States (Area @)
Summary ASE Link States (Area @) Link ID ADV Router Age seql Chiecksun
Link ID ADV Router hge SegR Checksun 2.2.0.2 1.1.1.1 7 BuEBIBIOE: dxBdfnsl
2.2.1.2 .2.2.2 135 BRERIDIORE dxPQo4Td 2.2.1.2 Z.2.2.1 4 BrEBOBIORD QxBDdBEa
2.2.1.2 1.1.1.1 86 BrERIOEOR] dxPQRlsl
3.3.3.3 .2.2.2 134 BxERIOZOET duPdapdl Router Link States (Area 1)
Router Link States (Area 1) Link ID ADV Router hge Segi Checksun Link count
2.2.2.2 Z.2.2.1 1z BrERABA0RC AwpdzIaf 2
Link ID ADV Router hge SeqgR Checksun Link count 3.3.1.12 1.3.3.3 1z PxERIDADET @xpaicsl X
3.3.3.3 1.3.3.3 £l BxEEIBdOET duBdBlsd I
2.2.1.% i.2.2.2 135 BxERdodoba duBai?id I Het Lank States (&rea 1)
Link ID ADV Router hge Segh Checksun
Het Link States (Area 1) 1g.8.23.2 31.3.3.3 116l BrERABAER] AxPasfcE
Link IO ADV Router hge Segh Checksun
18.8.23.F 1.3.3.3 % BxERABIOR] AxBdElcE Sunmary Het Link States [Area 13
Link ID ADV Router age segR Checksun
summary Wet Link States (Area 1) lp.8.1.4 Z.2.2.1 1156 BuEBIDE0R] dxPacIBEL
Link IO ADV Router Age Segi Checksun 152.158.18.1 2.2.2.2 1151 BxERIBR0B2 dxidiban
lg.2.1.49 .2.2.2 rag BxEEIDEOR] dxBaCIEL
152.16E.18.1 .2.2.2 E9% BxERADE0E: dxBdiban sunnary ASE Link States (Area 1)
Link ID ADV Router Age seql Checksun
Summary ASE Link States (Area 1) 2.2.2.2 1.3.3.3 591 BuEBdBIOR] HJ-CBHCASEI
Link ID ADV Router hge segh Checksun H
2.2.2.2 1.3.3.3 13% PHERIDIOR] AxBAc48S LSA tlp 7 T 1ype-7 &5 External Link States (Area 1)
Link ID ADV Router Age seaqR Checksun Tag
Type-5 A5 External Link States 18.8.34.8 E.2.2.2 a4 BuEBIBAER] dxBdacsl 1
Link IO ADV Router Age SeqR Checksun Tag 1e.8.34.8 31.3.3.3 15 BxERIBI0Rd dxPdTEIL B
la.8.34.8 1.3.3.3 415 BxEEdodoR: duBddchy 8
la.B.34.8 .2.2.2 13% BrERABAORZ Aweddhof B Type-5 A5 External Link States
Link ID ADV Router hge Seqgi Checksun Tag

1g.8.34.8 Z.2.2.1 4 BrERABA0RZ AxBdSdbe 1



Area 1

(
Tipurile de LSA .%4_}

Y

-
1 Router LSA Routerul include in LSA informatii despre  Intra-area Fiecare
starea linkurilor, Router-ID, cost etc. router
2 Network LSA Descrie toate rutele atasate pe un Intra-area DR
segment
3 Summary LSA Descrie si sumarizeaza rutele invatate Inter-area ABR
intr-o arie si le retransmite in celelalte
arii
4 ASBR Summary  Indica celorlalte routere din domeniul Inter-area ABR
LSA OSPF cum sa ajunga la ASBR.
5 Autonomous Publica rutele externe injectate in Inter-area ASBR
System LSA domeniul OSPF de alte protocoale
7 External Link Publica rute externe ce sunt transportate Inter-area ASBR
States peste o arie NSSA sau T-NSSA




Specificitatea ariilor in OSPF

*Este obligatoriu ca aria 0 sa existe intr-o topologie OSPF.
*Aria O trebuie sa fie continua.

*Orice alta arie trebuie sa se conecteze la aria 0.
Se ridica doua intrebari:

1. Ce facem daca aria O este discontinua, de exemplu in
cazul preluarii unei companii care are implementat
protocolul OSPF si are, normal, area 07

2. Dar daca o arie, care nu este aria O, este conectata
direct la o alta arie, care la randul ei, este diferita de
aria 0?7



Virtual link

152,168, 10,0724

| 152.168.20.0/24 192.168.21.0/24
_ 10.0.1.0/ 24 I 10.0.23.0/ 24 l
=011 d AREA D 2 .
Ri
152.168.10.0/24 - 192, 168.20.0/24 152, 168.21.0/24
—1 10.0.1.0/ X ! 0.0 24
F»’*;..,@Dﬂ_..______..:{wfﬂ . ™
BREAD ) 2
"H-u,__'El]' .1 - AREA 1 R_'{_ELL—' _—
RR1 __——— GolyZ "K; — "™ RRp3
T — - r
A h
/ 1 '-,II
| 10.0.34.0/24Y} II
| arEn2 3 |
| \t !
1
\ GgD/0 |



*Aria O va vedea aria conectata prin virtual link
ca fiind conectata direct.

*[SA-urile vor fi marcate DNA (Do not age) iar
in LSDB vor aparea marcate in acest mod.
Astfel vom sti ca adresele IP marcate astfel
sunt accesibile prin virtual link.



Configurarea unui Virtual Link

192, lﬁT- 10.0/24 152,168,20.0/24 192,168.21.0/24
e 10.0.1.0/ 24 I 10,0230/ 24 |
AREAD \ 2 ' a
2911 .1 2 oy 1 AREA 1 ' e3 ZALL
R1 R2 Ggli0
10.0.34.0/24
Virtual link E%Ggﬂfﬂ
9
R2{config)#router ospf 1 %iil

R2{config-router)#area 1 virtual-link 3.3.3.3
RZ2{config-router)#exit

R3{configi#router ospf 1
R3({config-router)#area 1 virtual-link 2.2.2.Z2
R3{config-router J#exit



LSA Virtual Link

R2#sh ip ospf virtual-links
Virtual Link OSPF_VL@® to router 3.3.3.3 is up
Run as demand circuit
Dolotige LSA allowed.
Transit area 1, via interface Ethernetd/s1
Topology-MTID Cost Disabled Shutdown
& 1a no no
Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Helle 18, Dead 48, Weit 48, Retransmit 5
Hello due in 9@:080:084

Adjacency 5tate FULL (Hello suppressed)

Index 2/3, retransmission gueue length @, number of retransmission @
First @x@(@)/0xa(@) Mext ex@(8)/@xa(ad)

Last retransmission scan length is @, maximum is @

Last retransmission scan time is @ msec, maximum is @ msec

Topology Mame
Base



LSDB Virtual link

Rlfich ip ospf database

05PF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Area @)

Link ID ADV Router Age Seqit Checksum Link count
1.1.1.1 1.1.1.1 524 Bx30082083 dxaa1B51 2
2.2.2.2 2.2.2.2 31 Bx30082083 2xa8EDEa 2
3.3.3.3 3.3.3.3 2 (DNA) BxE0PE0682 AxeaC3I1F 1
Net Link States (Area @) Toate rutele care tranziteaza virtual link sunt
_ marcate cu DNA (Do-not-age)
Link ID A0V Router Age Seqi Checksum
le.2.12.1 1.1.1.1 524 Bx30080081 oxeerslC
Summary Net Link States (Area @)
Link ID ADYV Router Age Seqi Checksum
18.6.23.8 2.2.2.2 7la Bx30080081 dxa883108
18.8.23.8 3.3.3.3 58 (DNA) Bx302R8381 @xe813F2
18.8.34.8 3.3.3.3 58 (DNA) AxE0208681 Awea9IS961
192.165.28.1 2.2.2.2 528 Bx30080081 9x8eEBEFG
192.168.28.1 3.3.3.3 58 (DHA) Bx30280081 BxBEB5AZ
192.168.21.1 2.2.2.2 34a Bx30080681 OxAa1892
192.168.21.1 3.3.3.3 58 (DNA) AxE0208881 Axea951E
192.168.22.1 3.3.3.3 =15 (DHA) Bx30280001 BxBEEEBG



