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	Single-homed
With a connection to a single ISP when no link redundancy is used, the customer is single-homed. Single-homed ISP connectivity is used in cases when a loss in Internet connectivity is not problematic to a customer. 

Dual-homed
With a connection to a single ISP, redundancy can be achieved if two links toward the same ISP are used effectively. 
There are two options for dual homing: Both links can be connected to one customer router, or to enhance the resiliency further, the two links can terminate at separate routers in the customer’s network. 
In either case, routing must be properly configured to allow both links to be used.

Multihomed
· With connections to multiple ISPs, redundancy is built in to the design. 
· Connections from different ISPs can terminate on the same router, or on different routers to further enhance the resiliency. 
The customer is responsible for announcing its own IP address space to upstream ISPs, but should avoid forwarding any routing information between ISPs (otherwise the customer becomes a transit provider between the two ISPs). The routing used must be capable of reacting to dynamic changes. Multihoming also allows load balancing of traffic between 

*could use diagrams to explain the concepts


Root: The root port is the switch port on every nonroot bridge that is the chosen path to the root bridge. Only one root port can be on every switch. The root port assumes the forwarding state in a stable active topology. In the figure, the root port is marked as R. 

Alternate: The alternate port is a switch port that offers an alternate path toward the root bridge. The alternate port assumes a discarding state in a stable, active topology. An alternate port is present on nondesignated switches and makes a transition to a designated port if the current designated path fails. In the figure, the alternate port is marked as A. 


[image: RSTP Port Roles.jpg]
Designated: Each segment has at least one switch port as the designated port for that segment. In a stable, active topology, the switch with the designated port receives frames on the segment that are destined for the root bridge. There can be only one designated port per segment. The designated port assumes the forwarding state. All switches that are connected to a given segment listen to all BPDUs and determine the switch that will be the designated switch for a particular segment. In the figure, the designated port is marked as D. 



Backup: The backup port is an additional switch port on the designated switch with a redundant link to the segment for which the switch is designated. A backup port has a higher port ID than the designated port on the designated switch. The backup port assumes the discarding state in a stable, active topology. In the figure, the backup port is marked as B.

Disabled: A port that has no role within the operation of spanning tree
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	· A routed port is a physical port that acts similarly to a port on a traditional router with Layer 3 addresses configured. 
· Unlike an access port, a routed port is not associated with a particular VLAN. A routed port behaves like a regular router interface. 
· Routed ports are used for point-to-point links. Routed interfaces do not support subinterfaces as with Cisco IOS routers.
· To configure routed ports, make sure to configure the respective interface as a Layer 3 interface using the no switchport interface command


Hello- Discovers neighbors and builds adjacencies between them
DBD – Database description. Checks for database synchronization between routers.
LSR – Link-state request. Requests specific link-state records from another router.
LSU – Link-state update. Sends specifically requested link-state records.
LSAck – Link-State Acknowledgment. Acknowledges the other packet types.


 Fast convergence
· EIGRP uses the diffusing update algorithm (DUAL) to achieve rapid convergence. A router running EIGRP stores its neighbors’ routing tables so that it can quickly adapt to changes in the network. 
· If no appropriate route exists in the local routing table and no appropriate backup route exists in the topology table, EIGRP queries its neighbors to discover an alternative route. These queries are propagated until an alternative route is found or until it is determined that no alternative route exists.



Partial updates 
· EIGRP sends partial triggered updates rather than periodic updates. These updates are sent only when the path or the metric for a route changes. They contain information about only that changed link rather than the entire routing table. Propagation of these partial updates is automatically bounded so that only those routers that require the information are updated. As a result, EIGRP consumes significantly less bandwidth than IGRP. This behavior also differs from link-state protocol operation, which sends a change update to all routers within an area.

Multiple network layer support 
· EIGRP supports IP Version 4 (IPv4) and IP Version 6 (IPv6) using protocol-dependent modules that are responsible for protocol requirements specific to the network layer. EIGRP’s rapid convergence and sophisticated metric offer superior performance and stability when implemented in IPv4 and IPv6 networks.

Successor
· A successor is a neighboring router that has a least-cost path to a destination (the lowest FD) that is guaranteed not to be part of a routing loop.
· Successor routes are offered to the routing table to be used for forwarding packets. 
· Multiple successors can exist if they have the same FD. 
Feasible successor (FS)
· A feasible successor is a neighbor that is closer to the destination, but it is not the least-cost path. 
· A feasible successor ensures a loop-free topology because it must have an AD less than the FD of the current successor route. 
· Feasible successors are selected at the same time as successors but are kept in the topology table as backups to the successor routes. 
· The topology table can maintain multiple feasible successors for a destination. 
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	Discussion of but not limited to choice of network design and architecture. Implementation of VLANs for professional depts and staff, students and guest. Choice of devices and technology, level of security, redundancy choice, etc.  
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