CCNA Exploration Chapter 10 Link State Routing. Study questions. 
10.1

Name two link state routing protocols used on IP networks.
Open Shortest Path First (OSPF) and Intermediate System -  Intermediate System (IS-IS)
What routing algorithm is used by link state routing protocols?
Shortest Path First or Dijkstra algorithm.

What routing metric does OSPF use?

“Cost”.

Is the shortest path always the path with the smallest number of hops?
No. A link state routing protocols uses its cost metric, and a route with more hops can have a lower total cost than a route with fewer hops. The lowest cost route is taken as the “shortest path”.

How does a router running a link state routing protocol become aware of neighbours that are also running the same routing protocol?

They exchange Hello messages.

What is a link state packet?

A packet containing information assembled by a router about its directly connected links.
What does a router do when it receives a link state packet from a neighbour?
Stores the information in a database and floods the link state packet to any other neighbours.

What does each router do when link state packets have all been exchanged?

It uses the information in its link state database to work out the complete topology of the area, and it calculates the best path to each network in the area.

Which routes does a router put in its routing table first?

The route to each directly connected network.

What is a “link”?
An interface on a router.

What must be true before a link can be included in link state packets?

The interface must have an IP address and be up. The network for that link must be included in a network statement.

What information about a link is included in the link state packet?
The interface's IP address and subnet mask.

The type of network, such as Ethernet (broadcast) or Serial point-to-point link.

The cost of that link.

Any neighbour routers on that link.

How does the Cisco implementation of OSPF work out cost?
It calculates cost using the bandwidth of the link.

What is a “neighbour” for a link state routing protocol?
A router on a directly connected network that is running the same routing protocol (with the same process number).

How are Hello messages used?

They are used to make initial contact between neighbour routers so that they can become adjacent. They continue to be sent as a “keepalive” to show that the neighbour is still active.

How can a router tell if it receives a link state packet that it has already received earlier, so that there is no new information?
The link state packets have sequence numbers.

Do OSPF routers tell each other about best paths?

No. Each router works out the best paths for itself by using the information in its link state database.

What happens after a router has calculated the best route to each network?
The routes are added to the routing table.

When do link state routers send out LSPs?
When they first become adjacent and when there is a change in the topology. In principle they do not need to send out regular updates, however OSPF does send updates every 30 minutes. (Paranoid updates.)
How to link state routers manage to converge more quickly than routers running a traditional distance vector routing protocol?

Link state packets are forwarded unchanged and immediately until all routers have received them. There is no delay while a router carries out processing. When all routers have received the packets, they calculate simultaneously.

10.2

Why are OSPF and IS-IS suitable for very large groups of network?

They have a hierarchical design so that the large group of networks can be split into areas. Route aggregation can then be used between areas, and problems can generally be confined within one area.

How can the hierarchical design help to cut down on processing time and the use of bandwidth?
Routers flood LSPs only within their own area. If a link goes down then only routers in the area need to exchange LSPs and recalculate. If other areas need to be informed that a network is unavailable, then this is done in a way that does not force them to recalculate their routes.

When can the use of a link state routing protocol make great demands on bandwidth?
When the routers first start up, and if the network is unstable with many topology changes occurring. Otherwise there should be a low demand on bandwidth.

Why do link state routing protocols require the use of relatively modern routers?

They need more memory and processing power than traditional distance vector routing protocols, so the router needs to provide this.

Which organisations designed OSPF and IS-IS?
OSPF was designed by the IETF (Internet Engineering Task Force) and so OSPF was intended for use with the TCP/IP protocol suite. 
IS-IS was designed by ISO (International Organization for Standardization) for use with the OSI protocol suite. Support for IP was added later.
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