CCNA Exploration Chapter 11 OSPF. Study questions. 
11.1

Which organisation is responsible for the OSPF specification, and when was the current specification for use with IPv4 published?

Internet Engineering Task Force. (IETF) 1998.
What type of routing protocol is OSPF?

A link-state interior routing protocol.

How is OSPF encapsulated?

Inside an IP packet, with its own OSPF header.

What destination address is used for an OSPF packet?

A multicast address: 224.0.0.5 or 224.0.0.6.

What are the five types of OSPF packet?

Hello,  Database Description (DBD), Link-State Request (LSR), Link-State Update (LSU), Link-State Acknowledgement (LSAck)
What are Hello packets used for?
To discover OSPF neighbours, then establish and maintain adjacencies. This includes exchanging the information needed to set up adjacencies, and carrying out DR/BDR elections where necessary.

What multicast address is used as the destination IP address for a packet that should be processed by all OSPF routers?

224.0.0.5

What values must be the same on two OSPF routers if they are to become adjacent?

Hello interval, Dead interval, and network type.
By default, what is the hello interval on the interface of an OSPF router?

10 seconds for interfaces on multiaccess and point-to-point segments and 30 seconds for interfaces on non-broadcast multiaccess (NBMA) segments (Frame Relay, X.25, ATM).

How long will a router wait without receiving hello packets before regarding a neighbour on an Ethernet link as down?
By default, 40 seconds.

What is a LSA?
Link State Advertisement. Sometimes used to mean the same as a link state update. A link state update contains one or more link state advertisements.
Where does an OSPF router store the information that it learns from link state advertisements?
In its link state database.

How is the information used?

The router runs the shortest path first (Dijkstra) algorithm to produce a shortest path first tree. This gives the best route to each destination network. The best routes are then put into the routing table.

Of the commonly used interior routing protocols, which produce routes that are preferred to OSPF by Cisco routers, and which produce routes that are not preferred?
EIGRP routes are preferred to OSPF. IS-IS and RIP routes are not.

11.2

What should be done about discontiguous subnets where OSPF routing is used?
Nothing. Discontiguous networks are not a problem because subnet information is always included and OSPF does not summarise automatically to class boundaries.

RA(config)#router ospf 1
RB(config)#router ospf 2
What are the numbers 1 and 2, and can these routers become adjacent?
The numbers are the process-ids. They do not need to match, so there is nothing in these commands to stop the routers becoming adjacent. (Unlike EIGRP)

What are the two purposes of the network command?
It allows the interface connected to that network to send and receive updates. 
It allows the network in the command to be included in updates.

How does an OSPF network command differ from an EIGRP network command?

The OSPF network command must contain subnet information (wildcard mask). The EIGRP network command may contain subnet information, but this is optional. The OSPF network command includes an area number.

What happens if you put the subnet mask in an OSPF network command?
Some versions of the IOS can accept the subnet mask and convert it to the wildcard mask. Other versions will not accept the command.

What is area 0?
In single area OSPF, where the network is relatively small, the whole of the network should be configured as area 0. In a larger network which is configured as multiple areas, area 0 is the backbone area.

What wildcard mask would be equivalent to a subnet mask of 255.255.224.0?
0.0.31.255

What wildcard mask would be equivalent to a subnet mask of 255.255.255.192?

0.0.0.63

What wildcard mask would be used for point to point network 192.168.6.192/30?
0.0.0.3

What are the three ways of determining a router ID, in order of preference?
The router ID can be configured with the router-id command.

If this is not done, the highest loopback address is used.

If there is no loopback address then the highest address on any active interface is used.

What is the disadvantage of having a router ID based on an active physical interface?

If the interface goes down, e.g. with a hardware problem, then the router ID is lost and another ID has to be found. It is better if the router keeps the same ID all the time. A loopback interface is automatically up when configured.

Why do administrators use loopback addresses when they could configure an ID using the router-id command?
The router-id command is fairly new, and older routers may not have an IOS that includes it. The loopback method may be used for consistency where there is a mixture of old and new routers.

What state are neighbouring OSPF routers in when their link state databases are identical?
Fully adjacent.

What is the purpose of the SPF schedule delay and the hold time?

It prevents the router from running the shortest path first algorithm at once every time it receives a link state update. If a link were flapping (going up and down) then a router would continually be running the algorithm if there were no delay built in.
11.3
What is the default reference bandwidth for a Cisco OSPF router, and how is this reference bandwidth used?

108. The cost metric for the link is calculated by dividing the reference bandwidth by the bandwidth configured on the interface, or by the default bandwidth for the type of network if no bandwidth is configured.

How does OSPF work out the metric for a route that has 3 hops?
It works out the cost for each link by using the bandwidth calculation. It then adds the costs for each link to find the cost for the whole route.

A serial link is configured to operate at 64 kbps using the clock rate 64000 command on the DCE interface. The bandwidth and cost commands are not used. What will be the calculated OSPF cost for the link?
The default bandwidth will be used to work out the cost. This will most likely be 1.544 Mbps (giving a cost of 64), or it may be 128 kbps (giving a cost of 781). The router will not use the actual bandwidth of 64 kbps, which would give a cost of 1562, so the metric for the link will have the wrong value.
Why should you use the bandwidth command when configuring an interface of an OSPF router?

The bandwidth command lets you enter a value that reflects the true physical bandwidth of the link, so that the cost can be calculated correctly. OSPF should then be able to choose the best paths correctly.
What command could you use as an alternative to the bandwidth command? When would it be better to use this alternative command?
ip ospf cost and give the cost to be used for the link. This means that the router does not have to calculate the cost from the bandwidth. On the other hand, you have to calculate the cost yourself. It would be better to use the cost command on a network where some routers are Cisco routers and some are not, because routers may be calculating the cost in different ways. If you configure the costs directly then you know what values the routers are using.
11.4
How many routers can you have on a point to point network?
2

How many routers can you have on a multi-access network?

There is no fixed number. You could just have one or you could have several.
What is a potential problem of using OSPF on multi-access networks?
OSPF operates by pairs of routers forming adjacencies and swapping updates. As the number of routers increases, the number of adjacencies increases very quickly. There would be a large amount of update traffic initially and when there was a change.
How is this problem solved?
One router is chosen (the designated router) and it forms adjacencies with all the other routers. It acts as a central point for collecting and distributing information so that it is not necessary for every router to become adjacent with every other router. A second router (backup designated router) also forms adjacencies and collects information so that it can take over if the designated router fails.
What IP destination address is used by a router sending packets to a DR or BDR router?
multicast address 224.0.0.6

What name is given to a router that takes part in an election for DR and BDR, but is not chosen?
DROther.

What criteria are used to choose a DR and BDR?
The router with the highest priority becomes DR and the router with the second highest priority becomes BDR. If the routers have the same priority, then the router with the highest router ID becomes DR and the router with the second highest ID becomes BDR.

What is the default priority value for a router?

1

What is a 2-WAY state?
It is a state that routers pass through on their way to full adjacency. DROther routers on a multi-access network will remain in this state and not proceed to full adjacency with each other. (They will become fully adjacent with the DR and BDR.)

What should you do to the configuration of a router that you want to win the election for DR on a multi-access network?
Give it the highest priority of any router on the network.

Why should you switch a router on first if you want it to win the election for DR?

If the router starts up slightly later than other routers, it might miss the election. If another router has already been chosen as DR, then the later coming router will not become DR even if it does have the highest priority.

What happens if the DR (or its interface) fails?
The BDR takes over as DR. Another BDR is chosen.

A router has a default route configured. Which command will make OSPF propagate this default route to other routers?

Default-information originate

If a router has learned a default route through OSPF, how will this route be shown in the routing table?
O*E2 0.0.0.0/0 [110/1] via ….. etc

How does a type 2 external OSPF route differ from a type 1?

A type 2 external route is propagated from one router to another without having its cost increased. A type 1 route has its cost increased by adding the extra cost for each link, in the same way that an internal route has its cost increased.

What are the advantages and disadvantages of making the hello and dead intervals smaller?

If the hello and dead intervals are smaller, broken links will be detected more quickly. On the other hand, there will be more traffic on the network as hello messages are sent more often. If the intervals are changed on one router, then they must also be changed on the neighbour. Routers must have the same hello and dead intervals in order to become adjacent.
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