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Smart Tech, entreprise innovante et leader dans le domaine des technologies numériques, poursuit son expansion avec l'acquisition d'un nouveau campus. Et moi en tant que technicien je suis chargé de concevoir la topologie réseau de ce campus, en utilisant OSPF comme protocole de routage sur les routeurs Cisco IOS. Ce projet constituera l'épine dorsale de l'infrastructure réseau du campus.
Voilà l’architecture du projet :
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Attribuer les éléments TCP/IP à chaque routeur et faire la configuration
Pour le routeur R1 :
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Pour le routeur R2 :
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Pour le routeur R3 :
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Pour le routeur R4 :
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Pour le routeur R5 :
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Pour le routeur R6 :
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Pour le routeur R7 :
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Pour le routeur R8 :
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Pour le routeur R9 :
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Pour le Routeur 10 :
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3- Activer le protocole de routage OSPF sur chaque routeur :
Pour la zone 0 :
Activez OSPF sur toutes les interfaces de la zone 0 sur R1, R2, R3 et R4 et vérifiez que les voisins OSPF ont été établis.
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Annoncez une route par défaut de R1 à tous les autres routeurs de la zone 0. Assurez-vous que cette route par défaut sera annoncée, que R1 ait ou non une route par défaut configurée.
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· default-information originate → annonce la route par défaut dans OSPF
· Always → force l’annonce même si R1 n’a pas de route vers Internet
Configurez une route par défaut statique sur R1 qui dirigera le trafic vers Internet.
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Assurez-vous que R3 devienne le DR et R2 devienne le BDR pour le segment de réseau 20.20.20.0/24.
[image: ]
[image: ]
[image: ]
[image: ]
Et voilà le résultat :
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Pour la zone 2 :
Activez OSPF sur toutes les interfaces de la zone 2 sur R3 et R7, y compris l'interface de bouclage de R7, et vérifiez que les voisins OSPF ont été établis.
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Configurez Gigabit Ethernet 0/2 sur R7 pour arrêter la recherche de voisins OSPF potentiels, mais pour permettre au sous-réseau connecté de toujours participer à OSPF.
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passive-interface : empêche l’envoi et la réception de paquets Hello OSPF → donc pas de voisins sur cette interface.

Pour la zone 51 :
Activez OSPF sur toutes les interfaces de la zone 51 sur R2, R4 et R5 et vérifiez que les voisins OSPF ont été établis.
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Pour voir les voisins :
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Configurez R5 avec un ID de routeur explicitement indiqué pour devenir le DR pour ses deux connexions dans la zone 51 :
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Configurez R6 avec une route par défaut statique vers R5.
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Redistribuer les routes statiques et les réseaux connectés dans OSPF sur R5.
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 Redistribue statice subnets → injecte toutes les routes statiques de R5 dans OSPF.
 Redistribue connecte subnets → injecte tous les réseaux directement connectés à R5 dans OSPF.
 Les autres routeurs OSPF apprendront ainsi les réseaux de R6 (via les routes statiques) et les réseaux connectés à R5.
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Pour la zone 3 :
Activez OSPF sur toutes les interfaces de la zone 3 sur R3, R9 et R10 :
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Pour r9
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Pour R10 :
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Configurez R3 pour qu'il devienne voisin de R9 et R10 et vérifiez les adjacences de voisinage.
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Configurez les intervalles hello et Dead sur ces routeurs OSPF pour qu'ils correspondent au double des valeurs par défaut.
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Configurez la zone 3 comme une zone de transition :
Pour configurer la zone 3 comme une zone de transition (transit area) dans OSPF, il suffit de la déclarer comme telle dans le processus OSPF sur les routeurs concernés (R3, R9 et R10).
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En résumé:
· Cette séquence réinitialise la zone 3 : elle n’est plus stub, ni NSSA → elle devient zone normale.
· Une zone normale en OSPFv2 est la seule capable de transporter toutes les routes interzones, ce qui correspond au rôle d’une “zone de transit” en IPv4.















Zone non contiguë 0:
Activez OSPF sur toutes les interfaces de la zone 0 sur R7 et R8 et vérifiez que les voisins OSPF ont été établis.
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Créez une liaison virtuelle entre R3 et R7 pour garantir que la zone non contiguë 0 est correctement connectée au réseau dorsal.
Pour relier la zone 0 non contiguë au back bon, il faut créer une liaison virtuelle OSPF (Virtual Link) entre R3 (dans la zone 0 principale) et R7 (dans la zone 0 non contiguë). Cette liaison passe par une zone intermédiaire (ici la zone 2, qui connecte R3 et R7).
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 Area 2 Virtual Link <router-id>: crée une liaison virtuelle via la zone 2.
 Sur R3, on indique le router-id de R7 (7.7.7.7).
 Sur R7, on indique le router-id de R3 (3.3.3.3).
 Résultat: la zone 0 non contiguë (R7–R8) EST reliée au backbone OSPF, ce qui garantit la continuité de la zone dorsale.
		Test de connectivité de la configuration OSPF de base
Utilisez la commande Ping pour tenter d'établir une connexion Internet entre tous les routeurs
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. La commande trace route est idéale pour visualiser le chemin qu’un paquet emprunte à travers ton réseau OSPF. Elle permet de vérifier que les routes sont bien propagées et que le trafic suit le chemin attendu (via DR/BDR, Virtual Link, ou préférences de coût).
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Configurations OSPF Avancées
Ainsi L’étape suivante consiste à peaufiner et ajuster certains comportements et à ajouter des fonctionnalités supplémentaires, comme décrit ci-dessous :
Security ET authentications:
Active l’authentification en texte clair sur les interfaces vers R4 et R2 :
Attaquons la partie sécurité et authentification pour la zone 51. L’objectif est de mettre en place une authentification OSPF en texte clair entre R5–R4 et R5–R2, puis de vérifier que les adjacences se reforment correctement.
Configurez l'authentification en texte clair entre R5 et R4, ainsi qu'entre R5 et R2, et assurez-vous que les nouvelles adjacences de voisinage sont apparues.
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La clé (Cisco ici) doit être identique des deux côtés de chaque lien.
Configurez un contrôle de sécurité TTL entre R5 et R4, ainsi qu'entre R5 et R2. Appliquez cette configuration à chaque interface. Veillez à configurer explicitement le nombre de sauts et de manière aussi restrictive que possible.
On passe à la mise en place du contrôle de sécurité TTL (OSPF TTL Security Check) entre R5–R4 et R5–R2. Ce mécanisme permet de protéger OSPF contre les attaques en s’assurant que les paquets OSPF proviennent bien de voisins directement connectés (nombre de sauts limité).
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 Active IP os pf ttl- Security hops 1 sur chaque interface reliant R5 à R4 ET R2.
 Mets la valeur 1 pour être le plus restrictif (voisin direct).
Vous jugez l'authentification en clair trop risquée. Pour la liaison R5 – R4, utilisez l'authentification MD5, et pour la liaison R5 – R2, utilisez l'authentification SHA HMAC.
On passe maintenant à la sécurisation forte des adjacences OSPF dans la zone 51. Tu remplaces l’authentification en clair par MD5 sur la liaison R5–R4 et par SHA HMAC sur la liaison R5–R2.
Liaison R5 – R4 (MD5)
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La clé (MonSecretMD5) doit être identique des deux côtés
Liaison R5 – R2 (MD5)
L’authentification OSPF avec SHA/HMAC via key-Chain est une fonctionnalité plus récente, disponible uniquement sur IOS‑XE et certaines images avancées. Comme nos routeurs sont en IOS classique, la commande ne sera pas reconnue. Donc j’ai utilisé la même configuration MD5
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Outre les mesures de sécurité de la zone 51, il vous est également demandé d'activer l'authentification de liaison virtuelle à l'aide de MD5 afin de sécuriser la liaison virtuelle que vous avez créée entre les parties non contiguës de la zone 0. Ce faisant, apportez toutes les modifications supplémentaires qui pourraient être nécessaires pour maintenir les adjacences de voisinage dans toute la zone 0 :
Comme ta zone 0 est non contiguë, tu relies R3 et R7 via une Virtual Link dans l’area 2. Il faut maintenant activer l’authentification MD5 sur cette Virtual Link pour garantir l’intégrité des LSA et maintenir les adjacences.
 Active l’authentification MD5 sur la Virtual Link R3 ↔ R7.
 Utilise la même clé des deux côtés.
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Équilibrage de charge et préférence de chemin :
La communication entre les zones 0 et 51 doit respecter les règles suivantes :
Ici, l’objectif est de forcer certains chemins préférés et de répartir le trafic intelligemment entre les routeurs, en jouant sur les coûts OSPF et les types de zones.
Configurez OSPF de sorte que tout le trafic provenant de la zone 0 et destiné aux réseaux de la zone 51 et au-delà soit acheminé exclusivement via R4. En cas de défaillance de R4, R2 doit alors être utilisé. Pour ce faire, ajustez le coût OSPF sur les interfaces concernées et examinez la bande passante de référence.
L’objectif est clair : forcer tout le trafic de la zone 0 vers la zone 51 à passer par R4, et seulement utiliser R2 en cas de panne de R4. Pour cela, on joue sur les coûts OSPF et la bande passante de référence.
Rendre le chemin via R4 PRIORITAIRE :
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Rendre le chemin via R2 SECONDAIRE :
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 R4 = meilleur coût → OSPF préfère Ce chemin
 R2 = coût plus élevé → utilisé seulement si R4 tombe
 Pas d’équilibrage de charge → UN seul next-hop vers zone 51

Configurez OSPF au sein de la zone 51 afin que tout le trafic destiné à Internet transite par R2. En cas de défaillance de R2, ce trafic doit alors être acheminé via R4. Le trafic destiné aux réseaux internes doit être réparti entre R2 et R4. Pour ce faire, envisagez de modifier le type de stub configuré pour la zone 51. Ne supprimez pas complètement la configuration du stub.
Objectif à atteindre :
1. Tout le trafic → Internet doit sortir par R2.
2. Si R2 tombe → R4 devient le chemin de secours vers Internet.
3. Le trafic interne (vers autres zones OSPF) doit se répartir entre R2 et R4 (Load-balancing interne).
4. La zone 51 doit rester une zone « stub » (ou une variante), donc ne pas supprimer sa configuration.
Transformer la zone 51 En NSSA:
R2 doit injecter une route par défaut dans la zone 51
R4 doit être prêt à fournir une default route EN CAS DE PANNES
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LSA et filtrage par liste distribuée :
Empêcher la diffusion des adresses de bouclage de tous les routeurs de la zone 0 dans la zone 3 :
Empêcher que les Loop back des routeurs de l’Area 0 (R1, R2, R3, R4 — adresses 1.1.1.1, 2.2.2.2, 3.3.3.3, 4.4.4.4) soient propagées dans l’Area 3.
Créer une préfix -List qui bloque les Loop back area0
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Laisser passer tout le reste
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Appliquer le filtrage sur l'area 3 (empêche les LSA type-3/ Summary entrants vers area 3)
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Empêchez les routeurs OSPF d'apprendre l'existence du réseau 192.168.20.0/24. Pour ce faire, utilisez une table de routage sur le routeur local :
Crée une ACL qui bloque le réseau 192.168.20.0/24 :
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Applique la distribue ‑ List dans OSPF :
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Empêcher R10 d'ajouter une route vers le réseau 192.168.2.0/24 à sa table de routage. Cette route doit rester visible dans la base de données LSDB OSPF :
Créer un prefix-list qui bloque ce réseau
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Appliquer la distribute-list IN OSPF
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Récapitulation :
Assurez-vous que la synthèse se déroule de la manière la plus efficace possible pour les réseaux des zones 2 et 51.
Il faut maintenant mettre en place la synthèse (summarization) des réseaux pour réduire le nombre de LSA s et rendre OSPF plus efficace.
Veillez à ce que les réseaux trouvés dans la zone 2 soient résumés aussi efficacement que possible :
On peut résumer en  192.168.4.0/22 :
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On doit voir une route /22 au lieu de plusieurs routes /24.
Configurez la synthèse sur R5 afin que les réseaux redistribués dans OSPF au sein de la zone 51 soient résumés aussi efficacement que possible :
 R5 redistribue les réseaux de R6 (Loop back 172.16.10.0/24, 172.16.11.0/24, 172.16.12.0/24).
 Au lieu d’annoncer 3 LSA s distincts, on veut les résumer en une seule annonce.
[image: ]

PRINCIPE GÉNÉRAL DU DÉPLOIEMENT IPv6:
Pour R1 :
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Pour R2 :
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Pour R3 :
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Pour R4 :
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Pour R5 :
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Pour R7 :
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Configuration du protocole OSPF  

Pour R1 :
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Pour R2 :
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Au terme de ce projet, l’ensemble de l’infrastructure réseau a été conçu, déployé et validé conformément aux exigences fonctionnelles et techniques imposées. Plusieurs zones OSPF interdépendantes ont été mises en place et ont permis d’établir une architecture hiérarchique robuste, évolutive et sécurisée. Les différents objectifs du travail ont été atteints avec rigueur et cohérence.
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RS#conf t

Enter configuration commands, one per line. End with CNTL/Z.

RS (config) #int g0/0

R5(config-if) #ip add 192.168.1.5 255.255.255.0

R5 (config-if) #no sh

R5 (config-if) #in

*Nov 24 23:39:39.871: $LINK-3-UPDOWN: Interface GigabitEthernet0/0, changed stat
e to up

*Nov 24 23:39:40.871: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernet0/0, changed state to up

R5 (config-if) #int g1/0

R5 (config-if) #ip add 192.168.2.5 255.255.255.0

R5 (config-if) #no sh

R5 (config-if) #ip add 192.168.2.5 255.255.255.0

*Nov 24 23:40:18.111: SLINK-3-UPDOWN: Interface GigabitEthernetl/0, changed stat
e to up

*Nov 24 23:40:19.111: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernetl/0, changed state to up

R5 (config-if) #int g2/0

R5 (config-if) #ip add 192.168.20.5 255.255.255.0

R5 (config-if) #no sh

R5 (config-if) #

*Nov 24 23:40:53.879: SLINK-3-UPDOWN: Interface GigabitEthernet2/0, changed stat
e to up

*Nov 24 23:40:54.879: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernet2/0, changed state to up

R5 (config-if) #int 10

R5 (config-if) #

*Nov 25 00:08:43.427: $LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback0
changed state to up

R5(config-if) #ip add 5.5.5.5 255.255.255.255

R5 (config-if) #no sh

RS (config-if) #]
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[R2 (config-if) #

R2 (config-if) #int g1/0

R2 (config-if) #ip ospf cost 50
2 (config-if) #fi
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R2 (config-if)#router ospf 1

R2 (config-router) #area 51 nssa

% OSPF: Area is configured as stub area already

R2 (config-router) #

R2#

*Nov 27 15:59:15.935: $SYS-5-CONFIG I: Configured from console by console
R2#conf t

Enter configuration commands, one per line. End with CNTL/Z.

R2 (config) #router ospf 1

R2 (config-router) #no area 51 stub

R2 (config-router) #

*Nov 27 16:01:19.803: $0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernetl
/0 from FULL to DOWN, Neighbor Down: Adjacency forced to reset

R2 (config-router) #area 51 nssa

R2 (config-router) #

*Nov 27 16:01:32.275: $0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernetl
/0 from DOWN to DOWN, Neighbor Down: Adjacency forced to reset

R2 (config-router) #

*Nov 27 16:03:38.675: $0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernetl
/0 from LOADING to FULL, Loading Done

R2 (config-router) #area 51 nssa default-information-originate

R2 (config-router) #}
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[R4 (config-router) #area 51 nssa
[ OSPF: Area is configured as stub area already
[R4 (config-router) #no area 51 stub
R4 (config-router) #
*Nov 27 16:02:38.183: $OSPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernet0
/0 from FULL to DOWN, Neighbor Down: Adjacency forced to reset
[R4 (config-router) #area 51 nssa
R4 (config-router) #
*Nov 27 16:02:42.555: $OSPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernet0
/0 from DOWN to DOWN, Neighbor Down: Adjacency forced to reset
R4 (config-router) #
*Nov 27 16:03:35.047: $OSPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done
R4 (config-router) #area 51 nssa default-information-originate
R4 (config-router) #area 51 nssa default-information-originate metric 50
4 (config-router) ¢l
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R5 (config-if) #router ospf 1
R5 (config-router) #area 51 nssa

s OSPF: Area is configured as stub area already

R5 (config-router) #area 51 nssa
*Nov 27 16:03:16.823: $0SPF-5-ADJCHG:

Process 1, Nbr 4.4.4.4 on GigabitEthernet0

/0 from FULL to DOWN, Neighbor Down: Dead timer expired

RS (config-router) #no area 51 stub

RS (config-router) #area 51 nssa

IRS (config-router) #

*Nov 27 16:03:35.023: $OSPF-5-ADJCHG:
/0 from LOADING to FULL, Loading Done
IRS (config-router) #

*Nov 27 16:03:38.543: $OSPF-5-ADJCHG:
/0 from LOADING to FULL, Loading Done
5 (config-router) B

Process 1, Nbr 4.4.4.4 on GigabitEthernet0

Process 1, Nbr 2.2.2.2 on GigabitEthernetl
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R3#conf t

Enter configuration commands, one per line.
R3 (config) #ip prefix-list NO_AREA(Q_LOOPBACKS
R3 (config) #ip prefix-list NO_AREA(Q_LOOPBACKS
R3 (config) #ip prefix-list NO_AREA(Q_LOOPBACKS
R3 (config) #ip prefix-list NO_AREA(Q_LOOPBACKS
R3 (confiqg) #f]

End with CNTL/Z.

seq 5 deny 1.1.1.1/32
seq 10 deny 2.2.2.2/32
seq 15 deny 3.3.3.3/32
seq 20 deny 4.4.4.4/32
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R3(config) #ip prefix-list NO_AREAO_LOOPBACKS seq 100 permit
R3 (config) tf]

.0/0 le 32
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R3 (config) #router ospf 1
R3 (config-router) farea 3 filter-list prefix NO_AREAO_LOOPBACKS in
R3 (config-router) #f]
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R5 (config-router) fexi
R5 (config) #ip access-list standard BLOCK_192_168_20
R5 (config-std-nacl)#deny 192.168.20.0 0.0.0.255

RS5 (config-std-nacl) #permit any
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R5 (config-std-nacl) #router ospf 1
RS (config-router) #distribute-list BLOCK_192_168_20 out
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R3(config) #do show ip route 192.168.20.0
Routing entry for 192.168.20.0/24
Known via "ospf 1", distance 110, metric 7, type inter area
Last update from 20.20.20.4 on GigabitEthernet0/0, 05:24:30 ago
Routing Descriptor Blocks:
* 20.20.20.4, from 4.4.4.4, 05:24:30 ago, via GigabitEthernet0/0
Route metric is 7, traffic share count is 1
R3 (confiqg) ¢l
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Ré#conf t

Enter configuration commands, one per line.

R6 (config) #int g0/0
R6(config-if) #ip add 192.168.202
A.B.C.D

End with CNTL/Z.

R6(config-if)#ip add 192.168.20.6 255.255.255.0

R6 (config-if) #no sh
R6(config-if) #

*Nov 24 23:47:40.451: 3LINK-3-UPDOWN:

e to up

*Nov 24 23:47:41.451: 3LINEPROTO-5-UPDOWN:

ernet0/0, changed state to up
R6 (config-if) #int 10
R6(config-if) #i

*Nov 24 23:47:51.803: 3LINEPROTO-5-UPDOWN:

changed state to up

Interface

Line

Line

R6 (config-if)#ip add 6.6.6.6 255.255.255.255

R6 (config-if) #no sh
R6(config-if) #int 11
R6(config-if)#

*Nov 24 23:48:27.663: 3SLINEPROTO-5-UPDOWN: Line

changed state to up

R6 (config-if)#ip add 172.16.10.6 255.255.255.0

R6 (config-if) #no sh
R6(config-if) #int 12
R6 (config-if) #no sh

*Nov 24 23:49:06.851: 3SLINEPROTO-5-UPDOWN: Line

changed state to up

R6 (config-if)#ip add 172.16.11.6 255.255.255.0

R6 (config-if) #no sh
R6 (config-if) #int 13
R6 (config-if) #no sh

*Nov 24 23:49:28.791: SLINEPROTO-5-UPDOWN: Line

changed state to up

R6 (config-if)#ip add 172.16.12.6 255.255.255.0

R6 (config-if) #no sh
R6 (config-if) #f]

GigabitEthernet0/0,

protocol on Interface

protocol

protocol

protocol

protocol

on

on

on

on

Interface

Interface

Interface

Interface

changed stat

GigabitEth

Loopback0,

Loopbackl,

Loopback2,

Loopback3,
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R10#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R10(config) #ip prefix-list BLOCK_192_168_2 seq 5 deny 192.168.2.0/24
R10 (config) #ip prefix-list BLOCK 192_168_2 seq 10 permit 0.0.0.0/0 le 32
R10 (confiq) :l
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R10 (config) #router ospf 1
R10 (config-router) #distribute-list prefix BLOCK_192_168_2 in
R10 (config-router) #ll
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R7#conf t

Enter configuration commands,
R7 (config) #router ospf 1

R7 (config-router) #area 2 range 192.168.4.0 255.255.252.0
7 (config-router) #fj

one per line. End with CNTL/Z.
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R3#conf t
Enter configuration commands, one per line. End with CNTL/Z.
R3 (config) #router ospf 1

R3 (config-router) #area 2 range 192.168.4.0 255.255.252.0

R3 (config-router) ¢t
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R7 (config-router) #do show ip route | include 192.168
Gateway of last resort is 192.168.6.3 to network 0.0.0.0
0*E2  0.0.0.0/0 [110/1] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

o 1.1.1.1 [110/3] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

o 2.2.2.2 [110/3] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

o 3.3.3.3 [110/2] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

o 4.4.4.4 [110/3] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

0 IA 5.5.5.5 [110/8] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

0 IA 9.9.9.9 [110/3] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

0 IA 10.10.10.10 [110/3] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

o 20.20.20.0/24 [110/2] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

0 E2 172.16.10.0 [110/20] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

0 E2 172.16.11.0 [110/20] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

0 E2 172.16.12.0 [110/20] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

O IA 192.168.1.0/24 [110/7] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

O IA 192.168.2.0/24 [110/52] via 192.168.6.3, 00:04:31, GigabitEthernet0/0
192.168.3.0/32 is subnetted, 3 subnets

0 IA 192.168.3.3 [110/1] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

0 IA 192.168.3.9 [110/2] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

0 IA 192.168.3.10 [110/2] via 192.168.6.3, 00:04:31, GigabitEthernet0/0

o 192.168.4.0/22 is a summary, 00:04:31, NullO

192.168.5.0/24 is variably subnetted, 2 subnets, 2 masks
192.168.5.0/24 is directly connected, GigabitEthernetl/0
192.168.5.7/32 is directly connected, GigabitEthernetl/0
192.168.6.0/24 is variably subnetted, 2 subnets, 2 masks
——More—— ||

3N}
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R5 (config) #router ospf 1
R5 (config-router) #area 51 range 172.16.0.0 255.255.0.0
R5 (config-router) #do show ip ospf database summary

OSPF Router with ID (5.5.5.5) (Process ID 1)
Summary Net Link States (Area 51)

LS age: 971
Options: (No TOS-capability, DC, Upward)
LS Type: Summary Links (Network)
Link State ID: 1.1.1.1 (summary Network Number)
Advertising Router: 2.2.2.2
LS Seq Number: 8000000D
Checksum: 0xCO5C
Length: 28
Network Mask: /32
MTID: 0 Metric: 2

Routing Bit Set on this LSA in topology Base with MTID 0
LS age: 995

Options: (No TOS-capability, DC, Upward)

LS Type: Summary Links (Network)

Link State ID: 1.1.1.1 (summary Network Number)
Advertising Router: 4.4.4.4

LS Seq Number: 8000000D

~More—— [
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Rl#conf t
Enter configuration commands, one per line. End with CNTL/Z.
Rl (config) #int g0/0

R1(config-if)# ipvé address 2001:DB8:ACAD:51::1/64

Rl (config-if) #no sh

R1(config-if)#int g1/0

R1(config-if)#no ipvé address 2001:DB8:ACAD:61::1/64

Rl (config-if) #no sh

Rl (config-if) #int L0

Rl(config-if)# ipvé address 2001:DB8:ACAD:2:2::1/128

Rl (config-if) #no sh

Rl (config-if) #do sh ipvé int brief

Ethernet0/0 [administratively down/down]
unassigned
GigabitEthernet0/0 [up/up]

FE80::C801:56FF:FE00:8
2001:DB8:ACAD:51::1

GigabitEthernetl/0 [up/up]
unassigned

GigabitEthernet2/0 [administratively down/down]
unassigned

GigabitEthernet3/0 [administratively down/down]
unassigned

GigabitEthernet4/0 [administratively down/down]
unassigned

GigabitEthernet5/0 [administratively down/down]
unassigned

GigabitEthernet6/0 [administratively down/down]
unassigned

Loopback0 [up/up]

FE80::C801:56F
2001:DB8:ACAD:
R1(config-if) ¢l

FE00:6
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R2 (config-router) #exi

R2 (config) #ipv6é unicast-routing

R2 (config) #int g0/0

R2 (config-if) 4 ipvé address 2001:DB8:ACAD:51::2/64
R2 (config-if) #no sh

R2 (config-if) 4 ipvé address 2001:DB8:ACAD:51::2/64
R2 (config-if) #no sh

R2 (config-if) #int g1/0

R2 (config-if) 4 ipvé address 2001:DB8:ACAD:61::2/64
R2 (config-if) #no sh

R2 (config-if) #int 10

R2 (config-if)# ipvé address 2001:DB8:ACAD:2:
R2 (config-if) #no sh

R2 (config-if) #]

:1/128
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R3(config) #ipvé unicast-routing
R3(config) #int g0/0
R3(config-if) #ipvé address 2001:DB8:ACAD:0::3/64
R3(config-if) #no sh

R3(config-if) #int g1/0

R3(config-if) #ipvé address 2001:DB8:ACAD:2::3/64
R3(config-if) #no sh

R3(config-if) #no ipvé address 2001:DB8:ACAD:2::3/64
R3(config-if) #int g2/0
R3(config-if) #no ipvé address 2001:DB8:ACAD:2::3/64

R3(config-if)# ipvé address 2001:DB8:ACAD:2::3/64
R3(config-if) #no sh

R3(config-if) #int 10

R3(config-if)# ipvé address 2001:DB8:ACAD:3::1/128
R3(config-if) #no sh

R3(config-if) #do sh ipvé int brief

Ethernet0/0 [administratively down/down]
unassigned
GigabitEthernet0/0 [up/up]

FE80::C803:11FF:FED8:8
2001:DB8:ACAD::3

GigabitEthernetl/0 [up/up]
unassigned
GigabitEthernet2/0 [up/up]

FE80::C803:11F

FED8:38

2001:DB8:ACAD:2::3

GigabitEthernet3/0 [administratively down/down]
unassigned

GigabitEthernet4/0 [administratively down/down]
unassigned

GigabitEthernet5/0 [administratively down/down]
unassigned

GigabitEthernet6/0 [administratively down/down]
unassigned

Loopback0 [up/up]
FEB0::C803:11FF:FED8: 6
2001:DB8:ACAD:3::1

R3(config-if) ¢l
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Ré#conf t

Enter configuration commands, one per line. End with CNTL/Z.

R4 (config) #ipvé unicast-routing
R4 (config) #int g0/0

R4 (config-if) #ipvé address 2001:DB8:ACAD:0
R4 (config-if) #no sh

R4 (config-if) #int g1/0

R4 (config-if) #ipvé address 2001:DB8:ACAD:51::4/64
R4 (config-if) #no sh

R4 (config-if) #int 10

R4 (config-if)# ipvé address 2001:DB8:ACAD:4::1/128
R4 (config-if) #no sh

R4 (config-if) #do sh ipvé int brief

/64

Ethernet0/0 [administratively down/down]
unassigned
GigabitEthernet0/0 [up/up]

FEB0::C804:6CFF:FE30:8
2001:DB8:ACAD:

GigabitEthernetl/0 [up/up]
FEB0::C804:6CFF:FE30:1C
2001:DB8:ACAD:51::4

GigabitEthernet2/0 [administratively down/down]
unassigned

GigabitEthernet3/0 [administratively down/down]
unassigned

GigabitEthernet4/0 [administratively down/down]
unassigned

GigabitEthernet5/0 [administratively down/down]
unassigned

GigabitEthernet6/0 [administratively down/down]
unassigned

Loopback0 [up/up]

FE80::C804: 6CF:
2001:DB8:ACAD:
R4 (config-if) #f]

FE30:6
1
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R7#conf t

Enter configuration commands, one per line. End with CNTL/Z.

R7 (config) #int g0/0

R7(config-if) #ip add 192.168.6.7 255.255.255.0

R7(config-if) #no sh

R7(config-if) #int g0/0

*Nov 24 23:51:15.395: SLINK-3-UPDOWN: Interface GigabitEthernet0/0, changed stat
e to up

*Nov 24 23:51:16.395: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernet0/0, changed state to up

R7(config-if) #int g1/0

R7(config-if) #ip add 192.168.5.7 255.255.255.0

R7(config-if) #no sh

R7(config-if) #int g1/0

*Nov 24 23:51:54.811: SLINK-3-UPDOWN: Interface GigabitEthernetl/0, changed stat
e to up

*Nov 24 23:51:55.811: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernetl/0, changed state to up

R7 (config-if) #int g2/0

R7(config-if)#ip add 20.20.30.7 255.255.255.0

R7(config-if) #no sh

R7 (config-if)#

*Nov 24 23:52:38.775: $LINK-3-UPDOWN: Interface GigabitEthernet2/0, changed stat
e to up

*Nov 24 23:52:39.775: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernet2/0, changed state to up

R7 (config-if) #int 10

R7 (config-if) 4

*Nov 24 23:53:10.335: $LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback0
changed state to up

R7(config-if)#ip add 7.7.7.7 255.255.255.255

R7(config-if) #no sh

R7(config-if) #]
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R5#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R5 (config) #ipvé unicast-routing

R5 (config) #int g0/0

R5 (config-if) #ipvé address 2001:DB8:ACAD:2
R5 (config-if) #no sh

RS (config-if) #int g1/0

R5 (config-if) #ipvé address 2001:DB8:ACAD:51::5/64
R5 (config-if) #no sh

R5 (config-if) #int 10

R5 (config-if) #ipvé address 2001:DB8:ACAD:5::1/128
R5 (config-if) #no sh

R5(config-if) #do sh ipvé int brief

/64

Ethernet0/0 [administratively down/down]
unassigned
GigabitEthernet0/0 [up/up]

FEB0::C805:58FF: FE2C: 8
2001:DB8:ACAD:2::5

GigabitEthernetl/0 [up/up]
FEB0::C805:58FF: FE2C: 1C
2001:DB8:ACAD:51::5

GigabitEthernet2/0 [up/up]
unassigned

GigabitEthernet3/0 [administratively down/down]
unassigned

GigabitEthernet4/0 [administratively down/down]
unassigned

GigabitEthernet5/0 [administratively down/down]
unassigned

GigabitEthernet6/0 [administratively down/down]
unassigned

Loopback0 [up/up]

FE80::C805:58F
2001:DB8:ACAD:
RS (config-if) #]

FE2C: 6
1
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R7(config) #ipv6 unicast-routing
R7(config) #int g0/0
R7(config-if) #ipvé address 2001:DB8:ACAD:2::7/64
R7(config-if) #no sh

R7 (config-if) #int g1/0

R7(config-if) #ipvé address 2001:DB8:ACAD:2
$GigabitEthernetl/0: Error: 2001:DB8:ACAD
:ACAD:2::/64 on GigabitEthernet0/0
R7(config-if) #ipvé address 2001:DB8:ACAD:2::17/64

$GigabitEthernetl/0: Error: 2001:DB8:ACAD:2::/64 is overlapping with 2001:DB8
:ACAD:2::/64 on GigabitEthernet0/0

R7(config-if) #ipvé address 2001:DB8:ACAD:7::1/128

7/64
/64 is overlapping with 2001:DB8

R7(config-if) #no ipvé address 2001:DB8:ACAD:7::1/128
R7 (config-if) #int g1/0
R7(config-if) #ipvé address 2001:DB8:ACAD:7::1/64

R7(config-if) #no sh

R7(config-if) #int 10

R7(config-if) #ipvé address 2001:DB8:ACAD:7::1/128

$Loopback0: Error: 2001:DB8:ACAD:7::1/128 is in use on GigabitEthernetl/0
R7(config-if) #ipvé address 2001:DB8:ACAD:17::1/128

R7(config-if) #no sh

R7(config-if) #do sh ipvé int brief

Ethernet0/0 [administratively down/down]
unassigned
GigabitEthernet0/0 [up/up]

FEB0::C807:66FF: FEB4: 8
2001:DB8:ACAD:2::7

GigabitEthernetl/0 [up/up]
FEB0::C807:66FF: FEB4: 1C
2001:DB8:ACAD:

GigabitEthernet2/0 [up/up]
unassigned

GigabitEthernet3/0 [administratively down/down]
unassigned

GigabitEthernet4/0 [administratively down/down]
unassigned

GigabitEthernet5/0 [administratively down/down]
unassigned

GigabitEthernet6/0 [administratively down/down]
unassigned

Loopback0 [up/up]

FE80::C807:66FF:FEB4: 6
2001:DB8:ACAD:17::
R7(config-if) #]
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R1(config) #ipvé router ospf 1
Rl (config-rtr)#router—id 1.1.1.1

Rl (config-rtr)#area 51 nssa

Rl (config-rtr) #int g0/0

Rl (config-if) #ipvé ospf 1 area 51

Rl (config-if)#int 10

R1(config-if) #ipvé ospf 1 area 51

Rl (config-if)#do sh ipvé router ospf

% Invalid input detected at '~' marker.

Rl (config-if)#do sh ipvé router
Router FE80::C804:6CFF:FE30:1C on GigabitEthernet0/0, last update 2 min
Hops 64, Lifetime 1800 sec, AddrFlag=0, OtherFlag=0, MTU=1500
HomeAgentFlag=0, Preference=Medium
Reachable time 0 (unspecified), Retransmit time 0 (unspecified)
Prefix 2001:DB8:ACAD:51::/64 onlink autoconfig
Valid lifetime 2592000, preferred lifetime 604800
Router FE80::C802:26FF:FED0:8 on GigabitEthernet0/0, last update 2 min
Hops 64, Lifetime 1800 sec, AddrFlag=0, OtherFlag=0, MTU=1500
HomeAgentFlag=0, Preference=Medium
Reachable time 0 (unspecified), Retransmit time 0 (unspecified)
Prefix 2001:DB8:ACAD:51::/64 onlink autoconfig
Valid lifetime 2592000, preferred lifetime 604800
Router FE80::C803:11FF:FED8:8 on GigabitEthernet0/0, last update 2 min
Hops 64, Lifetime 1800 sec, AddrFlag=0, OtherFlag=0, MTU=1500
HomeAgentFlag=0, Preference=Medium
Reachable time 0 (unspecified), Retransmit time 0 (unspecified)
Prefix 2001:DB8:ACAD::/64 onlink autoconfig
Valid lifetime 2592000, preferred lifetime 604800
Rl (config-if)#do sh ipvé ospf
Routing Process "ospfv3 1" with ID 1.1.1.1
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
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
Retransmission limit dc 24 non-dc 24
Number of external LSA 0. Checksum Sum 0x000000
Number of areas in this router is 1. 0 normal 0 stub 1 nssa
Graceful restart helper support enabled
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R2#conf t
Enter configuration commands, one per line. End with CNTL/Z.

R2 (config) #ipvé router ospf 1

R2 (config-rtr) #router-id 2.2.2.2

R2 (config-rtr) #area 51 nssa

R2 (config-rtr) #int g0/0

R2 (config-if) #ipvé ospf 1 area 51

R2 (config-if)#

*Nov 28 17:26:05.775: $0SPFv3-5-ADJCHG: Process 1, Nbr 1.1.1.1 on GigabitEthe
rnet0/0 from LOADING to FULL, Loading Done

R2 (config-if) #int g1/0

R2 (config-if) #ipvé ospf 1 area 51

R2 (config-if) #int 10

R2 (config-if) #ipvé ospf 1 area 51

R2 (config-if) ¢l
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R3 (config-if) #ipv6 ospf 1 area 0

R3 (config-if) #int g0/0

*Nov 28 17:46:16.207: %0SPFv3-4-AREA MISMATCH: OSPFv3-1-IPv6 Received packet
with incorrect area from FEB0::C802:26FF:FED0:8, GigabitEthernet0/0, area 0.0)
0.0, packet area 0.0.0.51

R3 (config-if) #int g0/0

*Nov 28 17:46:25.319: %0SPFv3-4-AREA MISMATCH: OSPFv3-1-IPv6 Received packet
with incorrect area from FEB0::C802:26FF:FED0:8, GigabitEthernet0/0, area 0.0)
.0.0, packet area 0.0.0.51

R3 (config-if) #int g2/0

*Nov 28 17:46:34.939: %0SPFv3-4-AREA MISMATCH: OSPFv3-1-IPv6 Received packet
with incorrect area from FEB0::C801:56FF:FE00:8, GigabitEthernet0/0, area 0.0)
.0.0, packet area 0.0.0.51

R3 (config-if) #int g2/0

R3(config-if) #ipvé ospf 1 area 0

*Nov 28 17:46:44.607: %0SPFv3-4-AREA MISMATCH: OSPFv3-1-IPv6 Received packet
with incorrect area from FEB0::C802:26FF:FED0:8, GigabitEthernet0/0, area 0.0)
.0.0, packet area 0.0.0.51

R3(config-if) #ipvé ospf 1 area 2

R3(config-if)#int 10

R3 (config-if) #int g2/0

*Nov 28 17:46:53.895: %0SPFv3-4-AREA MISMATCH: OSPFv3-1-IPv6 Received packet
with incorrect area from FEB0::C801:56FF:FE00:8, GigabitEthernet0/0, area 0.0)
.0.0, packet area 0.0.0.51

R3 (config-if) #ipv6 ospf 1 area 0
D2~ Fi 3£y 2B
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R4 (config-rtr) #router-id 4.4.4.4
R4 (config-rtr) #int 10

*Nov 28 17:50:02.935: %0SPFv3-4-AREA MISMATCH: OSPFv3-1-IPv6 Received packet
with incorrect area from FE80::C802:26FF:FED0:8, GigabitEthernetl/0, area 0.0
.0.0, packet area 0.0.0.51

R4 (config-rtr) #int g0/0
R4 (config-if) #ipv6 rout
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RS#conf t
Enter configuration commands, one per line. End with CNTL/Z.

R5 (config) #ipvé router ospf 1

RS5 (config-rtr) #router-id 5.5.5.5

R5 (config-rtr) #area 51 nssa

RS (config-rtr) #int g0/0

R5 (config-if) #ipvé ospf 1 area 51

RS (config-if) #int g1/0

R5 (config-if) #ipvé ospf 1 area 51

R5 (config-if) #ipvé ospf 1 area 51

*Nov 28 17:37:53.071: $0SPFv3-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEtherne
t1/0 from LOADING to FULL, Loading Done

R5 (config-if) #int 10
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R7#conf t

Enter configuration commands, one per line. End with CNTL/Z.
R7(config) #ipvé router ospf

% Incomplete command.

R7 (config) #ipvé router ospf 1
R7 (config-rtr) frouter-id 7.7.7.7

R7 (config-rtr) #int g0/0

R7(config-if) #ipvé ospf 1 area 2

R7(config-if) #ipvé ospf 1 area 2

*Nov 28 17:39:36.371: $0SPFv3-5-ADJCHG: Process 1, Nbr 3.3.3.3 on GigabitEthe
rnet0/0 from LOADING to FULL, Loading Done

R7 (config-if) #int g1/0

R7 (config-if) #ipvé ospf 1 area 2

R7 (config-if) #int 10

R7(config-if) #ipvé ospf 1 area 2

R7 (config-if) #]
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R8#conf t
Enter configuration commands, one per line. End with CNTL/Z.
R8 (config) #int g0/0

R8 (config-if) #ip add 20.20.30.8 255.2552

A.B.C.D

R8 (config-if) #ip add 20.20.30.8 255.255.255.0

R8 (config-if) #no sh

R8 (config-if) #int g0/0

*Nov 24 23:55:09.359: $LINK-3-UPDOWN: Interface GigabitEthernet0/0, changed stat
e to up

*Nov 24 23:55:10.359: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernet0/0, changed state to up

R8 (config-if) #int 10

R8 (config-if) 4

*Nov 24 23:55:24.611: $LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback0
changed state to up

R8 (config-if) #ip add 8.8.8.8 255.255.255.255

R8 (config-if) #no sh

R8 (config-if) #]




image10.png
R9#conf t

Enter configuration commands, one per line. End with CNTL/Z.

RY (config) #int g0/0

RY(config-if) #ip add 192.168.3.9 255.255.255.0

RY(config-if) #no sh

RY(config-if) #int g0/0

*Nov 24 23:59:06.363: $LINK-3-UPDOWN: Interface GigabitEthernet0/0, changed stat
e to up

RY (config-if) #int g0/0

*Nov 24 23:59:07.363: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernet0/0, changed state to up

RY(config-if) #int 10

RY(config-if) #no sh

*Nov 24 23:59:27.067: $LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback0
changed state to up

RY(config-if) #int 10

RY(config-if)#ip add 9.9.9.9 255.255.255.255

RY(config-if) #no sh

R9 (config-if) ¢l
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R10#conf t

Enter configuration commands, one per line. End with CNTL/Z.

R10(config) #int g0/0

R10 (config-if) #ip add 192.168.3.10 255.255.255.0

R10(config-if) #no sh

R10(config-if) #ip add 192.168.3.10 255.255.255.0

*Nov 25 00:01:40.183: $LINK-3-UPDOWN: Interface GigabitEthernet0/0, changed stat
e to up

*Nov 25 00:01:41.183: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernet0/0, changed state to up

R10 (config-if) #int 10

R10 (config-if) #

*Nov 25 00:01:53.859: $LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback0
changed state to up

R10 (config-if) #ip add 10.10.10.10 255.255.255.255

R10(config-if) #no sh

R10 (config-if) #fi
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R1 (config-if) #exi

R1(config) #router ospf 1

R1(config-router) #network 20.20.20.0 0.0.0.255 area 0

R1 (config-router) #network 1.1.1.1 0.0.0.0 area 0
1(config-router) ¢t
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R2 (config) #router ospf 1
R2 (config-router) #network 20.20.20.0 0.0.0.255 area 0
R2 (config-router) #

*Nov 25 00:53:30.579: %0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on GigabitEthernet0
L/:] from LOADING to FULL, Loading Done

R2 (config-router) #network 2.2.2.2 0.0.0.0 area 0
2 (config-router) #f§
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R3 (config) #router ospf 1

R3 (config-router)#network 20.20.20.0 0.0.0.255 area 0
R3 (config-router)#

*Nov 25 00:59:13.807: %0SPF-5-ADJCHG:
/0 from LOADING to FULL, Loading Done
*Nov 25 00:59:14.363: %0SPF-5-ADJCHG:
/0 from LOADING to FULL, Loading Done

R3 (config-router) #network 3.3.3.3 0.0.0.0 area 0
3 (config-router) #f]

Process 1, Nbr 2.2.2.2 on GigabitEthernet0

Process 1, Nbr 1.1.1.1 on GigabitEthernet0
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R4 (config) #router ospf 1

R4 (config-router) #network 20.20.20.0 0.0.0.255 area 0

R4 (config-router) #

*Nov 25 00:56:39.207: 3$0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernetl
/0 from LOADING to FULL, Loading Done

R4 (config-router) #network 20.20.20.0 0.0.0.255 area 0

*Nov 25 00:56:41.127: 3$0SPF-5-ADJCHG: Process 1, Npbr 1.1.1.1 on GigabitEthernetl
/0 from LOADING to FULL, Loading Done

R4 (config-router) #network 4.4.4.4 0.0.0.0 area 0

R4 (config-router) #fi
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R1(config-router) #do sh ip ospf neighbor

Neighbor ID Pri State Dead Time
2.2.2.2 1 FULL/BDR 00:00:39

t0/0

3.3.3.3 1 FULL/DROTHER 00:00:33

t0/0

4.4.4.4 1 FULL/DROTHER 00:00:37

t0/0

R1(config-router) #f

Address
20.20.20.2

20.20.20.3

20.20.20.4

Interface
GigabitEtherne

GigabitEtherne

GigabitEtherne
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R2 (config-router) #do sh ip ospf neighbor

Neighbor ID

1.1.1.1
t0/0
3.3.3.3
t0/0
4.4.4.4
t0/0
5.5.5.5
tl/0

Pri

1

1

1

1

R2 (config-router) #f§

State
FULL/DR

FULL/DROTHER
FULL/DROTHER

FULL/BDR

Dead Time
00:00:39

00:00:39

00:00:34

00:00:34

Address

20.20.20.1

20.20.20.3

20.20.20.4

192.168.2.5

Interface
GigabitEtherne

GigabitEtherne
GigabitEtherne

GigabitEtherne
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R4 (config-router)#do sh ip ospf neighbor

Neighbor ID

1.1.1.1
t1l/0
2.2.2.2
t1l/0
3.3.3.3
t1/0
5.5.5.5
t0/0

Pri

1

1

1

1

R4 (config-router) )

State
FULL/DR

FULL/BDR
2WAY/DROTHER

FULL/BDR

Dead Time
00:00:32

00:00:35

00:00:32

00:00:36

Address
20.20.20.1

20.20.20.2

20.20.20.3

192.168.1.5

Interface
GigabitEtherne

GigabitEtherne
GigabitEtherne

GigabitEtherne
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Neighbor ID Pri

1.1.1.1 1
t0/0
2.2.2.2 1
t0/0
4.4.4.4 1
t0/0
9.9.9.9 1
t1/0
10.10.10.10 1
t1/0

23 (config-router) #fi

State
FULL/DR

FULL/BDR
2WAY/DROTHER
FULL/BDR

FULL/DROTHER

Dead Time
00:00:31

00:00:34

00:00:35

00:00:34

00:00:31

Address

20.20.20.1

20.20.20.2

20.20.20.4

192.168.3.9

192.168.3.10

Interface
GigabitEtherne

GigabitEtherne
GigabitEtherne
GigabitEtherne

GigabitEtherne
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R1(config-router) #default-information originate always
Rl (config-router) #exi

Rl (config) #ip route 0.0.0.0 0.0.0.0 203.0.113.2

Rl (config) #sh ip route

% Invalid input detected at '~' marker.

R1(config) #do sh 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 203.0.113.2 to network 0.0.0.0

S* 0.0.0.0/0 [1/0] wvia 203.0.113.2
1.0.0.0/32 is subnetted, 1 subnets

c 1.1.1.1 is directly connected, Loopback0
2.0.0.0/32 is subnetted, 1 subnets

o 2.2.2.2 [110/2] via 20.20.20.2, 02:53:20, GigabitEthernet0/0
3.0.0.0/32 is subnetted, 1 subnets

o 3.3.3.3 [110/2] via 20.20.20.3, 02:48:01, GigabitEthernet0/0
4.0.0.0/32 is subnetted, 1 subnets

o 4.4.4.4 [110/2] via 20.20.20.4, 02:50:38, GigabitEthernet0/0
5.0.0.0/32 is subnetted, 1 subnets

o 1a 5.5.5.5 [110/3] via 20.20.20.4, 02:23:25, GigabitEthernet0/0

[110/3] via 20.20.20.2, 0
9.0.0.0/32 is subnetted, 1 subnets

3:25, GigabitEthernet0/0

0 IA 9.9.9.9 [110/3] via 20.20.20.3, 02:33:22, GigabitEthernet0/0
10.0.0.0/32 is subnetted, 1 subnets
0 IA 10.10.10.10 [110/3] via 20.20.20.3, 02:31:48, GigabitEthernet0/0

20.0.0.0/8 is variably subnetted, 2 subnets, 2 masks
20.20.20.0/24 is directly connected, GigabitEthernet0/0
20.20.20.1/32 is directly connected, GigabitEthernet0/0
IA 192.168.1.0/24 [110/2] via 20.20.20.4, 5:23, GigabitEthernet0/0
IA 192.168.2.0/24 [110/2] via 20.20.20.2, 6:27, GigabitEthernet0/0
IA 192.168.3.0/24 [110/2] via 20.20.20.3, 5:23, GigabitEthernet0/0
IA 192.168.6.0/24 [110/2] via 20.20.20.3, 02:43:44, GigabitEthernet0/0
203.0.113.0/24 is variably subnetted, 2 subnets, 2 masks
203.0.113.0/30 is directly connected, GigabitEthernetl/0
203.0.113.1/32 is directly connected, GigabitEthernetl/0

cocootHn

0
0
0
0

3N}
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R1(config) #do show ip route static
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 203.0.113.2 to network 0.0.0.0

S* 0.0.0.0/0 [1/0] via 203.0.113.2
R1(config) #fl
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R1(config)#int g0/0

Rl (config-if) #ip ospf priority 0
Rl (config-if) #°2

R1#

*Nov 25 05:23:42.938: $SYS-5-CONFIG_I: Configured from console by console
Rl#clear ip ospf process
Reset ALL OSPF processes? [no]: yes

R1#

*Nov 25
/0 from
*Nov 25
/0 from
*Nov 25
/0 from
*Nov 25
/0 from
*Nov 25
/0 from
R1#

05:24:09.334: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on
FULL to DOWN, Neighbor Down: Interface down or detached
05:24:09.338: %0SPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on
FULL to DOWN, Neighbor Down: Interface down or detached
05:24:09.342: 3%0SPF-5-ADJCHG: Process 1, Nbr 4.4.4.4 on
2WAY to DOWN, Neighbor Down: Interface down or detached
05:24:09.582: %0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on
LOADING to FULL, Loading Done

05:24:09.582: %0SPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on
LOADING to FULL, Loading Done

GigabitEthernet0
GigabitEthernet0
GigabitEthernet0
GigabitEthernet0

GigabitEthernet0




image23.png
R2#conf t
Enter configuration commands, one per line. End with CNTL/Z.

R2 (config) #int g0/0

R2(config-if) #ip ospf priority 100

R2 (config-if)#

*Nov 25 05:23:49.914: $OSPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

R2(config-if) #°2

R2#

*Nov 25 05:23:57.934: $SYS-5-CONFIG_I: Configured from console by console
R2#clear ip ospf process

Reset ALL OSPF processes? [no]: yes

R2#

*Nov 25 05:24:08.070: $OSPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on GigabitEthernet0
/0 from FULL to DOWN, Neighbor Down: Interface down or detached

*Nov 25 05:24:08.074: $OSPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on GigabitEthernet0
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R3 (config) #int g0/0

R3(config-if) #ip ospf priority 255

R3(config-if)#

*Nov 25 05:24:00.846: $OSPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

R3(config-if)#

*Nov 25 05:24:19.366: $OSPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

R3 (config-if) $2

R3#

*Nov 25 05:24:28.254: $SYS-5-CONFIG_I: Configured from console by console
R3#clear ip ospf process

Reset ALL OSPF processes? [no]: yes

R3#

*Nov 25 05:24:35.190: $OSPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on GigabitEthernet0
/0 from FULL to DOWN, Neighbor Dow Interface down or detached

*Nov 25 05:24:35.194: $OSPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernet0
/0 from FULL to DOWN, Neighbor Down: Interface down or detached

*Nov 25 05:24:35.198: $OSPF-5-ADJCHG: Process 1, Nbr 4.4.4.4 on GigabitEthernet0
/0 from FULL to DOWN, Neighbor Dow Interface down or detached

*Nov 25 05:24:35.286: $0SPF-5-ADJCHG: Process 1, Nbr 9.9.9.9 on GigabitEthernetl
/0 from FULL to DOWN, Neighbor Down: Interface down or detached

*Nov 25 05:24:35.290: $0SPF-5-ADJCHG: Process 1, Nbr 10.10.10.10 on GigabitEther
netl/0 from FULL to DOWN, Neighbor Down: Interface down or detached

*Nov 25 05:24:35.426: $0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

*Nov 25 05:24:35.426: $0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

*Nov 25 05:24:35.426: $0SPF-5-

R3#ADJCHG: Process 1, Nbr 4.4.4.4 on GigabitEthernet0/0 from LOADING to FULL, Lo
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R4 (config-if) #ip ospf priority 0
R4 (config-if) #exi
R4 (config) #

*Nov 25 05:03:30.502: $OSPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernetl
/0 from LOADING to FULL, Loading Done
R4 (config) #exi

Ré#cle

*Nov 25 05:03:37.270: $SYS-5-CONFIG I: Configured from console by console
Ré#clear ip ospf process
Reset ALL OSPF processes? [no]: yes

R4#

*Nov 25
/0 from
*Nov 25
/0 from
*Nov 25
/0 from
*Nov 25
/0 from

05:03:52.070:
2WAY to DOWN,
05:03:52.074:
FULL to DOWN,
05:03:52.074:
FULL to DOWN,
05:03:52.118:
FULL to DOWN,

$0SPF-5-ADJCHG: Process 1, Nbr 1.1.1.1 on
Neighbor Dow: Interface down or detached
$0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on
Neighbor Down: Interface down or detached
$0SPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on
Neighbor Dow: Interface down or detached
%$0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on
Neighbor Down: Interface down or detached

GigabitEthernetl
GigabitEthernetl
GigabitEthernetl

GigabitEthernet0
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R4#show ip ospf neighbor

Neighbor ID
1.1.1.1
t1/0
2.2.2.2
t1/0
3.3.3.3
t1/0
5.5.5.5
t0/0

ratll

Pri
0

100

255

State
2WAY/DROTHER

FULL/BDR
FULL/DR

FULL/DR

Dead Time
00:00:32

00:00:39

00:00:38

00:00:39

Address
20.20.20.1

20.20.20.2

20.20.20.3

192.168.1.5

Interface
GigabitEtherne

GigabitEtherne
GigabitEtherne

GigabitEtherne
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R7 (config) #router ospf 1

R7 (config-router) #network 192.168.
R7 (config-router) #network 7.7.7.7

R7 (config-router) #f]

5.
0.
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R3 (config-router) #exi
R3 (config) #router ospf 1

R3 (config-router) #network 192.168.6.0 0.0.0.255 area 2
R3 (config-router) @
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R7 (config-router) #do sh ip ospf neighbor

[Neighbor ID Pri State Dead Time Address Interface
8.8.8.8 1 FULL/BDR 00:00:35 20.20.30.8 GigabitEtherne
t2/0

7 (config-router) #f|
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R7(config) #router ospf 1
R7 (config-router) #passive-interface gl1/0
R7 (config-router) #exi
R7(config) #do sh ip ospf interface gl/0
GigabitEthernetl/0 is up, line protocol is up
Internet Address 192.168.5.7/24, Area 2, Attached via Network Statement
Process ID 1, Router ID 7.7.7.7, Network Type BROADCAST, Cost: 1
Topology-MTID Cost Disabled Shutdown Topology Name
0 1 no no Base
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 7.7.7.7, Interface address 192.168.5.7
No backup designated router on this network
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
No Hellos (Passive interface)
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Index 1/1, flood queue length 0
Next 0x0 (0)/0x0 (0)
Last flood scan length is 0, maximum is 0
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbor (s)
R7 (config) #fl
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R5 (config) #router ospf 1
RS (config-router) #network 192.168.1.0 0.0.0.255 area
RS (config-router) #

*Nov 25 01:23:30.735: $0SPF-5-ADJCHG: Process 1, Nbr
/0 from LOADING to FULL, Loading Done
RS (config-router) #network 192.168.2.0 0.0.0.255 area
RS (config-router) #

*Nov 25 01:23:51.503: $0SPF-5-ADJCHG: Process 1, Nbr
/0 from LOADING to FULL, Loading Done
RS (config-router) #network 5.5.5.5 0.0.0.0 area 51

5 (config-router) #f|

51
4.4.4.4 on GigabitEthernet0
51

2.2.2.2 on GigabitEthernetl
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R4 (config) #router ospf 1

R4 (config-router) #network 192.168.1.0 0.0.0.255 area 51

R4 (config-router) #

*Nov 25 01:23:30.059: $0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

R4 (config-router)
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[R2 (config) #router ospf 1

[R2 (config-router) #network 192.168.2.0 0.0.0.255 area 51

R2 (config-router) #

*Nov 25 01:23:50.863: $0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernetl
/0 from LOADING to FULL, Loading Done

2 (config-router) B
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R5 (config-router) #do sh ip ospf neighbor

Neighbor ID Pri State
2.2.2.2 1 FULL/DR
t1/0

4.4.4.4 1 FULL/DR
t0/0

RS (config-router) #ll

Dead Time
00:00:38

00:00:37

Address
192.168.2.2

192.168.1.4

Interface
GigabitEtherne|

GigabitEtherne|
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RS (config-router) #exi

RS (config) #router ospf 1

RS (config-router) #router-id 5.5.5.5

RS (config-router) #exi

RS (config) #ip route 172.16.10.0 255.255.255.0 192.168.20.6
RS (config) #ip route 172.16.11.0 255.255.255.0 192.168.20.6
RS (config) #ip route 172.16.12.0 255.255.255.0 192.168.20.6
R5 (confiqg) #f]
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Abl Rt At
R6 (config-if)#exi

R6 (config) #ip route 0.0.0.0 0.0.0.0 192.168.20.5
R6 (config) #f]
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RS (config) $router ospf 1
RS (config-router) #router-id 5.5.5.5
IR5 (config-router) #redistribute static subnets

RS (config-router) #redistribute connected subnets
RS (config-router) #
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R2 (config) #router ospf 1

R2 (config-router) farea 51 stub no-summary

R2 (config-router) #

*Nov 25 06:11:05.646: 3$0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthe
/0 from FULL to DOWN, Neighbor Down: Adjacency forced to reset

R2 (config-router) #

*Nov 25 06:12:23.630: 3$0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthe
R2 (config-router) #f|
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R4 (config) #router ospf 1
R4 (config-router) #area 51 no-summary

% Invalid input detected at '~' marker.

\

R4 (config-router) #area 51 stub no-summary

R4 (config-router) #

“Nov 25 06:19:29.426: $OSPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernet0
/0 from FULL to DOWN, Neighbor Down: Adjacency forced to reset

R4 (config-router) #]
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RS (config-router) #area 51 stub no-summary
R5 (config-router) #

*Nov 25 06:20:43.046: %0SPF-4-ASBR_WITHOUT VALID AREA: Router is currently an AS
BR while having only one area which is a stub area

R5 (config-router) #

*Nov 25 06:20:44.706: $OSPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernetl]
/0 from LOADING to FULL, Loading Done

*Nov 25 06:20:45.126: $OSPF-5-ADJCHG: Process 1, Nbr 4.4.4.4 on GigabitEthernet0)
/0 from LOADING to FULL, Loading Done

R5 (config-router) #f]
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R3#conf t
Enter configuration commands, one per line. End with CNTL/Z.

R3 (config) #int g1/0

R3 (config-if) #ip add 192.168.3.3 255.255.255.0

R3 (config-if) #ip ospf 1 area 3

R3 (config-if) #ip ospf network point-to-multipoint non-broadcast

R3 (config-if) #

*Nov 25 06:25:55.842: $0SPF-5-ADJCHG: Process 1, Nbr 9.9.9.9 on GigabitEthernetl
/0 from FULL to DOWN, Neighbor Down: Interface down or detached

*Nov 25 06:25:55.842: $0SPF-5-ADJCHG: Process 1, Nbr 10.10.10.10 on GigabitEther
netl/0 from FULL to DOWN, Neighbor Down: Interface down or detached

R3 (config-if) #exi

R3 (config) #router ospf 1

R3 (config-router) #router-id 3.3.3.3

R3 (config-router) #f]
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R9 (config-router) #exi
R9 (config) #int 10

R9 (config-if)#ip add 9.9.9.9 255.255.255.255

R9(config-if) #ip ospf 1 area 3

R9 (config-if) #int g0/0

R9 (config-if) #ip add 192.168.3.9 255.255.255.0

R9(config-if) #ip ospf 1 area 3

R9 (config-if)#ip ospf network point-to-multipoint non-broadcast

RI (config-if) #

*Nov 25 06:31:36.494: $0SPF-5-ADJCHG: Process 1, Nbr 10.10.10.10 on GigabitEther
net0/0 from FULL to DOWN, Neighbor Down: Interface down or detached

R (config-if) #exi

R9 (config) #router ospf 1

IR9 (config-router) #router-id 9.9.9.9

'R9 (config-router) |
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R10 (config-router) #exi
R10 (config) #int 10

R10 (config-if) #ip add 10.10.10.10 255.255.255.255

R10 (config-if) #ip ospf 1 area 3

R10 (config-if) #int g0/0

R10 (config-if) #ip add 192.168.3.10 255.255.255.0

R10 (config-if) #ip ospf 1 area 3

R10 (config-if) #ip ospf network point-to-multipoint non-broadcast
R10 (config-if) #exi

R10 (config) #router ospf 1

R10 (config-router) #router-id 10.10.10.10

R10 (config-router) #]
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R3 (config) #router ospf 1
R3 (config-router) #network 192.168.3.0 0.0.0.255 area 3
R3 (config-router) #

*Nov 25 01:13:52.891: $0SPF-5-ADJCHG: Process 1, Nbr 9.9.9.9 on GigabitEthernetl
/0 from LOADING to FULL, Loading Done
R3 (config-router) #

*Nov 25 01:15:28.575: $0SPF-5-ADJCHG: Process 1, Nbr 10.10.10.10 on GigabitEther]
netl/0 from LOADING to FULL, Loading Done

3 (config-router) :f§
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R3 (config) #router ospf 1

R3 (config-router) #neighbor 9.9.9.9
R3 (config-router) #neighbor 10.10.10.10

R3 (config-router)#do sh ip ospf neighbor

Neighbor ID Pri
1.1.1.1 0
£0/0
2.2.2.2 100
£0/0
4.4.4.4 0
£0/0
10.10.10.10 0
£1/0
9.9.9.9 0
£1/0

R3 (config-router) ¢l

State

FULL/DROTHER

FULL/BDR

FULL/DROTHER

FULL/

FULL/

Dead Time
00:00:35

00:00:35

00:00:39

00:01:02

00:01:02

Address
20.20.20.1

20.20.20.2

20.20.20.4

192.168.3.10

192.168.3.9

Interface
GigabitEtherne

GigabitEtherne
GigabitEtherne
GigabitEtherne

GigabitEtherne
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192.168.20.0/24.

13:172.16.12.6/24
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R9 (config) #router ospf 1

R9 (config-router) #network 192.168.3.0 0.0.0.255 area
R9 (config-router) #network 192.168.3.0 0.0.0.255 area
*Nov 25 01:13:52.671: $0SPF-5-ADJCHG: Process 1, Nbr
/0 from LOADING to FULL, Loading Done

R9 (config-router) #network 9.9.9.9 0.0.0.0 area 3

R9 (config-router) #

*Nov 25 01:15:28.315: $OSPF-5-ADJCHG: Process 1, Nbr
net0/0 from LOADING to FULL, Loading Done

RO (config-router) i

3
3
3.3.3.3 on GigabitEthernet0|

10.10.10.10 on GigabitEther|
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R10 (config) #router ospf 1

R10 (config-router) #network 192.168.3.0 0.0.0.255 area 3

R10 (config-router) #

*Nov 25 01:15:28.559: $OSPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

*Nov 25 01:15:28.559: $OSPF-5-ADJCHG: Process 1, Nbr 9.9.9.9 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

R10 (config-router) #network 10.10.10.10 0.0.0.0 area 3

R10 (config-router) #f
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R3#conf t
Enter configuration commands, one per line. End with CNTL/Z.
R3 (config) #int g1/0

R3 (config-if) #ip ospf hello-interval 20

R3 (config-if) #ip ospf dead-interval 80

R3 (config-if) #f]
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R9#conf t
Enter configuration commands, one per line. End with CNTL/Z.
R9 (config) #int g0/0
R9 (config-if) #ip ospf hello-interval 20
R9 (config-if) #ip ospf dead-interval 80

9(config-if) +j§
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R10 (config) #int g0/0
R10 (config-if) #ip ospf hello-interval 20
R10 (config-if) #ip ospf dead-interval 80
R10 (config-if) #do sh ip ospf interface
Loopback0 is up, line protocol is up
Internet Address 10.10.10.10/32, Area 3, Attached via Interface Enable
Process ID 1, Router ID 10.10.10.10, Network Type LOOPBACK, Cost: 1
Topology-MTID Cost Disabled Shutdown Topology Name
0 1 no no Base
Enabled by interface config, including secondary ip addresses
Loopback interface is treated as a stub Host
GigabitEthernet0/0 is up, line protocol is up
Internet Address 192.168.3.10/24, Area 3, Attached via Interface Enable

Process ID 1, Router ID 10.10.10.10, Network Type POINT_TO MULTIPOINT, Cost: 1

Topology-MTID Cost Disabled Shutdown Topology Name
0 1 no no Base

Enabled by interface config, including secondary ip addresses

Transmit Delay is 1 sec, State POINT_TO_MULTIPOINT

Timer intervals configured, Hello 20, Dead 80, Wait 80, Retransmit 5
oob-resync timeout 80
Hello due in 00:00:11

Supports Link-local Signaling (LLS)

Cisco NSF helper support enabled

IETF NSF helper support enabled

Index 2/2, flood queue length 0

Next 0x0(0)/0x0 (0)

Last flood scan length is 0, maximum is 0

Last flood scan time is 0 msec, maximum is 0 msec

Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor (s)

R10 (confia—-if) +B
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R3 (config-router) #no area 3 stub
R3 (config-router) #no area 3 nssa
3 (config-router) #fj
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R9 (config-router) #no area 3 stub
R9 (config-router) #no area 3 nssa
R9 (config-router) @
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R10 (config-router) #no area 3 stub
[R10 (config-router) #no area 3 nssa
10 (config-router) ¢t
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R8 (config) #router ospf 1

R8 (config-router) #network 20.20.30.0 0.0.0.255 area 0

R8 (config-router) #

*Nov 25 01:09:21.607: $0SPF-5-ADJCHG: Process 1, Nbr 7.7.7.7 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

R8 (config-router) #network 8.8.8.8 0.0.0.0 area 0

|§B (config-router) #l
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[R7 (config) #router ospf 1

R7 (config-router) #network 20.20.30.0 0.0.0.255 area 0

R7 (config-router) #

*Nov 25 01:09:21.103: $0SPF-5-ADJCHG: Process 1, Nbr 8.8.8.8 on GigabitEthernet2
/0 from LOADING to FULL, Loading Done

7 (config-router) #}
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Rl#conf t

Enter configuration commands, one per line. End with CNTL/Z.

R1(config) #int g0/0

R1(config-if)#ip add 20.20.20.1 255.255.255.0

R1(config-if)#no sh

R1(config-if)#

*Nov 24 23:25:47.771: $LINK-3-UPDOWN: Interface GigabitEthernet0/0, changed stat
e to up

*Nov 24 23:25:48.771: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernet0/0, changed state to up

R1(config-if) #int g1/0

R1(config-if)#ip add 203.0.113.1 255.255.255.252

R1(config-if)#no sh

R1(config-if)#

*Nov 24 23:29:19.435: SLINK-3-UPDOWN: Interface GigabitEthernetl/0, changed stat
e to up

*Nov 24 23:29:20.435: SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEth
ernetl/0, changed state to up

R1(config-if) #int 10

R1(config-if)#

*Nov 25 00:03:28.363: $LINEPROTO-5-UPDOWN: Line protocol on Interface Loopback0
changed state to up

R1(config-if)#ip add 1.1.1.1 255.255.255.255

R1(config-if)#no sh

R1(config-if) ¢l
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RS (config) #int 10
RS (config-if) #8.8.8.8 255.255.255.255
, N

% Invalid input detected at '~' marker.

)RB (config-if)#ip add 8.8.8.8 255.255.255.255

R8 (config-if)#ip ospf 1 area 0

R8 (config-if) #int g0/0

RB (config-if)#ip add 20.20.30.8 255.255.255.0
RB(conflq if) #ip ospf 1 area 0

RS (config-if) #router ospf 1

[R8 (config-router) #router-id 8.8.8.8

|R8 (config-router) #network 8.8.8.8 0.0.0.0 area 0

RB (config-router) #network 20.20.30.0 0.0.0.255 area 0
)R8 (config—-router) B
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R7#conf t
Enter configuration commands, one per line. End with CNTL/Z.
R7 (config) #int g2/0
[R7 (config-if) #ip add 20.20.30.7 255.255.255.0
R7 (config-if) #ip ospf 1 area 0
R7 (config-if) #router ospf 1
R7 (config-router) #router-id 7.7.7.7
7 (config-router) ¢l
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R3(config-router) fexi
R3 (config) #router ospf 1

R3 (config-router) #area 2 virtual-link 7.7.7.7
R3 (config-router) #f]
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[R7 (config-router) #¥exi

[R7 (config) #router ospf 1

R7 (config-router) #area 2 virtual-link 3.3.3.3
7 (config-router) #f|
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R1#ping 203.0.113.1
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 203.0.113.1, timeout is 2 seconds:

round-trip min/avg/max = 1/5/8 ms
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R3#ping 1.1.1.1

*Nov 25 23:27:43.699: $SYS-5-CONFIG_I: Configured from console by console
R3#ping 1.1.1.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 1.1.1.1, timeout is 2 seconds:

‘Suciess rate is 100 percent (5/5), round-trip min/avg/max = 20/46/80 ms
R34
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R7#ping 3.3.3.3
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 3.3.3.3, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 28/33/44 ms
r7¢0
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R3#ping 7.7.7.7
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 7.7.7.7, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 24/33/40 ms

3¢l
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A e e e e A A

R3#ping 5.5.5.5
Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 5.5.5.5, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 56/74/100 ms
%17 |
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pc1> ip 192.168.5.10/24 192.168.5.7
Checking for duplicate address...
PC1 : 192.168.5.10 255.255.255.0 gateway 192.168.5.7

PCl> sh ip
NavE PC1[1]

1P/MASK 192.168.5.10/24
GATEWAY 192.168.5.7

[DNS

MaC 1 00:50:79:66:68:00
LPORT 10066

RHOST:PORT : 127.0.0.1:10067
prU: 1500

leci> B
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R2#conf t

Enter configuration commands, one per line. End with CNTL/Z.

R2 (config) #int g0/0

R2 (config-if)#ip add 20.20.20.2 255.255.255.0

R2 (config-if) #no sh

R2 (config-if) 4

*Nov 24 23:31:37.727: $LINK-3-UPDOWN: Interface
e to up

R2 (config-if)#

*Nov 24 23:31:38.727: $LINEPROTO-5-UPDOWN: Line
ernet0/0, changed state to up

R2 (config-if) #int g1/0

R2(config-if)#ip add 192.168.2.2 255.255.255.0

R2 (config-if) #no sh

R2 (config-if) 4

*Nov 24 23:32:33.875: $LINK-3-UPDOWN: Interface
e to up

*Nov 24 23:32:34.875: $LINEPROTO-5-UPDOWN: Line
ernetl/0, changed state to up

R2 (config-if) #int 10

R2 (config-if)#

*Nov 25 00:04:31.031: $LINEPROTO-5-UPDOWN: Line
changed state to up

R2(config-if)#ip add 2.2.2.2 255.255.255.255

R2(config-if) #no sh

R2 (config-if) #]

GigabitEthernet0/0, changed stat

protocol on Interface GigabitEth

GigabitEthernet1/0, changed stat

protocol on Interface GigabitEth

protocol on Interface Loopback0
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PC1> ping 7.7.

84 bytes
84 bytes
84 bytes
84 bytes
84 bytes

eci> B

from
from
from
from
from

(SRR ENIRS]

SRS RS

[SRRRS RN

SRR NN

icmp_seq=1
icmp_seq=2
icmp_seq=3
icmp_seq=4
icmp_seq=5

tt1=255
tt1=255
tt1=255
tt1=255
tt1=255

time=16.555 ms

time 6.734 ms
time=2.141 ms
time 7.894 ms

time=26.974 ms
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R74ping 192.168.5.10
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.5.10,

timeout is 2 seconds:

round-trip min/avg/max = 4/16/28 ms





image68.png
R3#ping 8.8.8.8
Type escape sequence to abort.

[Sending 5, 100-byte ICMP Echos to 8.8.8.8, timeout is 2 seconds:

[Success rate is 100 percent (5/5), round-trip min/avg/max = 96/113/140 ms
3¢l
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Rl#ping 7.7.7.7
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 7.7.7.7, timeout is 2 seconds:

[Success rate is 100 percent (5/5), round-trip min/avg/max = 100/115/132 ms
i |
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R6#ping 5.5.5.5
Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 5.5.5.5, timeout is 2 seconds:
1 1

Success rate is 100 percent (5/5), round-trip min/avg/max = 12/47/140 ms
r6#l
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R6#ping 7.7.7.7 : N B
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 7.7.7.7, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 116/125/140 ms
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[R3#traceroute 1.1.1.1

Type escape sequence to abort.

Tracing the route to 1.1.1.1

VRF info: (vrf in name/id, vrf out name/id)
1 20.20.20.1 20 msec 28 msec 44 msec

3+
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R7#traceroute 192.168.5.10

Type escape sequence to abort.

Tracing the route to 192.168.5.10

VRF info: (vrf in name/id, vrf out name/id)
1 192.168.5.10 16 msec 4 msec 24 msec

¥ |
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Tracing the route to 5.5.5.5
VRF info: (vrf in name/id, vrf out name/id)
1 20.20.20.2 52 msec
20.20.20.4 40 msec
20.20.20.2 20 msec
2 192.168.1.5 88 msec
192.168.2.5 60 msec
192.168.1.5 64 msec
r3:l
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R7#traceroute 3.3.3.3

Type escape sequence to abort.

Tracing the route to 3.3.3.3

VRF info: (vrf in name/id, vrf out name/id)
1 192.168.6.3 32 msec 20 msec 32 msec

L |
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R3#conf t

Enter configuration commands, one per line. End with CNTL/Z.

R3(config) #int g0/0

R3(config-if) #ip add 20.20.20.3 255.255.255.0

R3(config-if) #no sh

R3(config-if) #in

*Nov 24 23:33:59.771: $LINK-3-UPDOWN: Interface
e to up

*Nov 24 23:34:00.771: $LINEPROTO-5-UPDOWN: Line
ernet0/0, changed state to up

R3(config-if) #int g1/0

R3(config-if) #ip add 192.168.3.3 255.255.255.0

R3(config-if) #no sh

R3(config-if) #int g1/0

*Nov 24 23:34:48.271: $LINK-3-UPDOWN: Interface
e to up

R3(config-if) #int g1/0

*Nov 24 23:34:49.271: $LINEPROTO-5-UPDOWN: Line
ernetl/0, changed state to up

R3(config-if) #int g2/0

R3(config-if)#ip add 192.168.6.3 255.255.255.0

R3(config-if) #no sh

R3(config-if) 4

*Nov 24 23:35:34.495: $LINK-3-UPDOWN: Interface
e to up

*Nov 24 23:35:35.495: $LINEPROTO-5-UPDOWN: Line
ernet2/0, changed state to up

R3(config-if) #int 10

R3(config-if) 4

*Nov 25 00:06:30.007: $LINEPROTO-5-UPDOWN: Line
changed state to up

R3(config-if) #ip add 3.3.3.3 255.255.255.255

R3(config-if) #no sh

R3 (config-if) ¢l

GigabitEthernet0/0, changed stat

protocol on Interface GigabitEth

GigabitEthernet1/0, changed stat

protocol on Interface GigabitEth

GigabitEthernet2/0, changed stat

protocol on Interface GigabitEth

protocol on Interface Loopback0
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Rl#traceroute 8.8.8.8
Type escape sequence to abort.
Tracing the route to 8.8.8.8
VRF info: (vrf in name/id, vrf out name/id)
1 20.20.20.3 44 msec 32 msec 32 msec
2 192.168.6.7 64 msec 64 msec 52 msec
3 20.20.30.8 100 msec 96 msec 88 msec
r1#f]
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R6#traceroute 7.7.7.7
Type escape sequence to abort.
Tracing the route to 7.7.7.7
VRF info: (vrf in name/id, vrf out name/id)
1 192.168.20.5 20 msec 32 msec 36 msec
2 192.168.1.4 64 msec 60 msec 56 msec
3 20.20.20.3 100 msec 80 msec 104 msec
4 192.168.6.7 116 msec 132 msec 116 msec

3 |
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[R5 (config) #int g0/0

[R5 (config-if) #ip ospf authentication

[R5 (config-if) #ip ospf authentication-key cisco

RS (config-if) #int g1/0

[R5 (config-if) #ip ospf authentication

*Nov 26 05:01:35.133: $0SPF-5-ADJCHG: Process 1, Nbr 4.4.4.4 on GigabitEthernet0
/0 from FULL to DOWN, Neighbor Down: Dead timer expired

R5 (config-if) #ip ospf authentication

[R5 (config-if) #ip ospf authentication-key cisco

RS (config-if)#

*Nov 26 05:02:09.269: $0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernetl
/0 from FULL to DOWN, Neighbor Down: Dead timer expired

RS (config-if)#

*Nov 26 05:03:14.157: $OSPF-5-ADJCHG: Process 1, Nbr 4.4.4.4 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

RS (config-if)#
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RS (config-if) #do show ip ospf neighbor

[Neighbor ID Pri State Dead Time Address Interface
2.2.2.2 1 FULL/BDR 00:00:35 192.168.2.2 GigabitEtherne
t1/0

4.4.4.4 1 FULL/BDR 00:00:38 192.168.1.4 GigabitEtherne
t0/0

5 (config-if) #fi
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[R2#conf t

Enter configuration commands, one per line. End with CNTL/Z.

2 (config) #int g1/0

R2 (config-if) #ip ospf authentication

R2 (config-if) #ip ospf authentication-key cisco
R2 (config-if) #ip ospf

*Nov 26 05:03:27.741: %0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernetl]

/0 from LOADING to FULL, Loading Done
R2 (config-if) #do show ip ospf neighbor

[Neighbor ID Pri State Dead Time
1.1.1.1 0 FULL/DROTHER 00:00:32

t0/0

3.3.3.3 255 FULL/BDR 00:00:31

t0/0

4.4.4.4 0 FULL/DROTHER 00:00:35

t0/0

5.5.5.5 1 FULL/DR 00:00:37

t1/0

29 (confia—i ) B

Address
20.20.20.1

20.20.20.3

20.20.20.4

192.168.2.5

Interface
GigabitEtherne]

GigabitEtherne]
GigabitEtherne]

GigabitEtherne]
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R4#conf t

R4 (config) #int g0/0

R4 (config-if) #ip ospf authentication

R4 (config-if) #ip ospf authentication-key cisco
R4 (config-if) #

/0 from LOADING to FULL, Loading Done
R4 (config-if) #do show ip ospf neighbor

Neighbor ID Pri State Dead Time
1.1.1.1 0 2WAY/DROTHER 00:00:33

t1l/0

2.2.2.2 100 FULL/DR 00:00:39

t1l/0

3.3.3.3 255 FULL/BDR 00:00:33

t1l/0

5.5.5.5 1 FULL/DR 00:00:38

t0/0

R4 (config-if) #f]

Enter configuration commands, one per line. End with CNTL/Z.

Address
20.20.20.1

20.20.20.2

20.20.20.3

192.168.1.5

*Nov 26 05:03:24.857: %0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernet0

Interface
GigabitEtherne

GigabitEtherne
GigabitEtherne

GigabitEtherne
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RS (config) #int g0/0

R5 (config-if) #ip ospf ttl-security hops 1

RS (config-if) #int gl/0
RS (config-if) #ip ospf

RS (config-if) #

*Nov 26 05:22:25.373:

/0 from FULL to DOWN,

RS (config-if) #

*Nov 26 05:22:51.841:

/0 from FULL to DOWN,

RS (config-if) #

*Nov 26 05:23:09.505:

/0 from LOADING to FUL
RS (config-if) #

*Nov 26 05:24:06.281:

/0 from LOADING to FUL
R5 (config—if) ¢

ttl-security hops 1

$0SPF-5-ADJCHG:

Process 1,

Nbr 4.4.4.4

Neighbor Down: Dead timer expired

$0SPF-5-ADJCHG:

Process 1,

Nbr 2.2.2.2

Neighbor Down: Dead timer expired

%0SPF-5-ADJCHG:
L, Loading Done

%0SPF-5-ADJCHG:
L, Loading Done

Process 1,

Process 1,

Nbr 4.4.4.4

Nbr 2.2.2.2

on

on

on

on

GigabitEthernet0

GigabitEthernetl

GigabitEthernet0

GigabitEthernetl
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R4 (config-if) #int g0/0

R4 (config-if) #ip ospf ttl-security hops 1

R4 (config-if) #

*Nov 26 05:23:20.285: $0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

4 (config-if) #f]
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R2 (config-if) #int g1/0

R2 (config-if) #ip ospf ttl-security hops 1

R2 (config-if) #

*Nov 26 05:23:24.157: $0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernetl
/0 from LOADING to FULL, Loading Done

2 (config-if) #fi
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RS (config-if) #int g0/0
RS (config-if) #ip ospf authentication message-digest
RS (config-if) #
*Nov 26 05:30:17.917: $OSPF-5-ADJCHG: Process 1, Nbr 4.4.4.4 on GigabitEthernet0
/0 from FULL to DOWN, Neighbor Down: Dead timer expired
RS (config-if) #ip ospf message-digest-key 1 md5 MonSecretMD5
RS (config-if) #
*Nov 26 05:33:05.141: $OSPF-5-ADJCHG: Process 1, Nbr 4.4.4.4 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done
5 (config-if) #f]
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Ré#conf t

Enter configuration commands, one per line. End with CNTL/Z.

R4 (config) #int g0/0
R4 (config-if) #ip add 192.168.1.4 255.255.2552
A.B.C.D

R4 (config-if) #ip add 192.168.1.4 255.255.255.0

R4 (config-if) #no sh

R4 (config-if) #int g0/0

*Nov 24 23:37:02.663: $LINK-3-UPDOWN: Interface
e to up

*Nov 24 23:37:03.663: $LINEPROTO-5-UPDOWN: Line
ernet0/0, changed state to up

R4 (config-if) #int g1/0

R4 (config-if) #ip add 20.20.20.4 255.255.255.0

R4 (config-if) #no sh

R4 (config-if) #

*Nov 24 23:38:23.279: $LINK-3-UPDOWN: Interface
e to up

*Nov 24 23:38:24.279: $LINEPROTO-5-UPDOWN: Line
ernetl/0, changed state to up

R4 (config-if) #int 10

R4 (config-if) #

*Nov 25 00:07:30.399: $LINEPROTO-5-UPDOWN: Line
changed state to up

R4 (config-if) #ip add 4.4.4.4 255.255.255.255

R4 (config-if) #no sh

R4 (config-if) #f]

GigabitEthernet0/0, changed stat

protocol on Interface GigabitEth

GigabitEthernet1/0, changed stat

protocol on Interface GigabitEth

protocol on Interface Loopback0
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R4 (config-if) #int g0/0
R4 (config-if) #ip ospf authentication message-digest
R4 (config-if) #ip ospf message-digest-key 1 md5 MonSecretMD5
R4 (config-if) 4

*Nov 26 05:33:15.897: $0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernet0
/0 from LOADING to FULL, Loading Done

4 (config-if) #f]
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R2#conf t
Enter configuration commands, one per line. End with CNTL/Z.
R2 (config) #int g1/0
R2(config-if) #ip ospf authentication mess
R2(config-if) #ip ospf authentication message-digest
R2(config-if) #ip ospf message-digest-key 1 md5 CISCO123
R2 (config-if)#
*Nov 27 15:21:25.863: $0SPF-5-ADJCHG: Process 1, Nbr 5.5.5.5 on GigabitEthernetl
/0 from LOADING to FULL, Loading Done
R2(config-if) #do show ip ospf interface gl1/0
GigabitEthernetl/0 is up, line protocol is up
Internet Address 192.168.2.2/24, Area 51, Attached via Network Statement
Process ID 1, Router ID 2.2.2.2, Network Type BROADCAST, Cost: 1
Topology-MTID Cost Disabled Shutdown Topology Name
0 1 no no Base
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 5.5.5.5, Interface address 192.168.2.5
Backup Designated router (ID) 2.2.2.2, Interface address 192.168.2.2
Flush timer for old DR LSA due in 00:02:25
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
oob-resync timeout 40
Hello due in 00:00:03
Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled
Strict TTL checking enabled
Index 1/3, flood queue length 0
Next 0x0 (0)/0x0 (0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 5.5.5.5 (Designated Router)
Suppress hello for 0 neighbor (s)
Message digest authentication enabled
Youngest key id is 1
R2 (config-if)#
R2 (config-if) #]
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RS#conf t
Enter configuration commands, one per line. End with CNTL/Z.
R5 (config) #int gl/0

% Invalid input detected at '~' marker.

RS (config) #int g1/0

RS (config-if) #ip ospf authentication message-digest

RS (config-if) #ip ospf message-digest-key 1 md5 CISCO123

RS (config-if) #

*Nov 27 15:19:33.371: $0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernetl
/0 from FULL to DOWN, Neighbor Down: Dead timer expired

RS (config-if) #

*Nov 27 15:21:25.743: 3$0SPF-5-ADJCHG: Process 1, Nbr 2.2.2.2 on GigabitEthernetl
/0 from LOADING to FULL, Loading Done

R5 (config—if) ¢l
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R3(config) #router ospf 1
R3 (config-router) #area 2 virtual-link 7.7.7.7 authentication message-digest
R3 (config-router) #$ual-link 7.7.7.7 message-digest-key 1 md5 MonSecretMD5
R3 (config-router) #

*Nov 26 05:58:11.033: $0SPF-5-ADJCHG: Process 1, Nbr 7.7.7.7 on OSPF_VLl from LO|
ADING to FULL, Loading Done

3 (config-router) #f]
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[R7 (config) #router ospf 1
[R7 (config-router) #area 2 virtual-link 3.3.3.3 authentication message-digest
R7 (config-router) #area 2 virtual-link 3.3.3.3 message-digest-key 1 md5
*Nov 26 05:57:46.633: $0SPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on OSPF VL1 from FU
LL to DOWN, Neighbor Down: Dead timer expired
R7 (config-router) #5ual-link 3.3.3.3 message-digest-key 1 md5 MonSecretMD5
R7 (config-router) #
*Nov 26 05:58:10.361: $0SPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on OSPF_VL1 from LO
|JADING to FULL, Loading Done
7 (config-router) #f}
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R7(config-router) #5ual-link 3.3.3.3 message-digest-key 1 md5 MonSecretMD5
R7 (config-router)#

*Nov 26 05:58:10.361: 30SPF-5-ADJCHG: Process 1, Nbr 3.3.3.3 on OSPF VL1 from LO
ADING to FULL, Loading Done
R7 (config-router) #do show ip ospf virtual-links
Virtual Link OSPF_VLL to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 2, via interface GigabitEthernet0/0
Topology-MIID  Cost Disabled Shutdown Topology Name
0 1 no no Base
Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 20, Dead 80, Wait 40, Retransmit 5
Hello due in 00:00:05

Adjacency State FULL (Hello suppressed)
Index 2/3, retransmission queue length 0, number of retransmission 0
First 0x0(0)/0x0(0) Next 0x0(0)/0x0 (0)
Last retransmission scan length is 0, maximum is 0
Last retransmission scan time is 0 msec, maximum is 0 msec

Message digest authentication enabled
Youngest key id is 1

R7 (config-router) #f]
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Neighbor ID Pri
7.7.7.7 0
1.1.1.1 0
£0/0
2.2.2.2 100
£0/0
4.4.4.4 0
£0/0
7.7.7.7 1
£2/0
10.10.10.10 0
£1/0
9.9.9.9 0
£1/0

R3 (config-router) ¢l

State

FULL/ -
FULL/DROTHER
FULL/DR
FULL/DROTHER
FULL/BDR

FULL/ -

FULL/ -

R3 (config-router) #do sh ip ospf neighbor

Dead Time
00:60:37
00:00:33
00:00:36
00:00:33
00:01:10

00:01:10

Address
192.168.6.7
20.20.20.1
20.20.20.2
20.20.20.4
192.168.6.7
192.168.3.10

192.168.3.9

Interface
OSPF_VL1

GigabitEtherne]
GigabitEtherne]
GigabitEtherne]
GigabitEtherne]

GigabitEtherne|

GigabitEtherne|





image93.png
RS (config-if) #int g0/0
R5 (config-if) #ip ospf cost 5
RS (config-if) #int g1/0
RS (config-if) #ip ospf cost 50
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[R4tconf t
Enter configuration commands, one per line. End with CNTL/Z.
R4 (config) #int g0/0
R4 (config-if) #ip ospf cost 5

4 (config-if) +H
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R5 (config-if) #int gl/0
RS (config-if) #ip ospf cost 50
RS (config-if) #do show ip route ospf
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
El - 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 192.168.1.4 to network 0.0.0.0

0*IA 0.0.0.0/0 [110/6] via 192.168.1.4, 00:01:17, GigabitEthernet0/0
R5 (config—if) @




