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Network Layer - Routing

• Static: The router learns routes when an administrator manually
configures the static route. The administrator must manually update
this static route entry whenever an internetwork topology change
requires an update.

• Dynamic: The router dynamically learns routes after an
administrator configures a routing protocol that helps determine
routes.

Routing protocol

describe the following information: 

• How updates are conveyed

• What knowledge is conveyed

• When to convey the knowledge

• How to locate recipients of the updates
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Network Layer – IGP and EGP
100 Chapter 3: Medium-Sized Routed Network Construction

Figure 3-2 shows the logical separation of where an IGP operates and where an EGP operates.

Figure 3-2 IGP Versus EGP

Within an autonomous system, most IGP routing can be further classified as conforming to one of 
the following algorithms:

! Distance vector: The distance vector routing approach determines the direction (vector) and 
distance (such as hops) to any link in the internetwork.

! Link-state: The link-state approach, which utilizes the shortest path first (SPF) algorithm, 
creates an abstraction of the exact topology of the entire internetwork, or at least of the 
partition in which the router is situated.

! Advanced distance vector: The advanced distance vector approach combines aspects of the 
link-state and distance vector algorithms. This is also sometimes referred to as a hybrid 
routing protocol.

There is no single best routing algorithm for all internetworks. All routing protocols provide the 
information differently.

NOTE The Internet Assigned Numbers Authority (IANA) assigns autonomous system 
numbers for many jurisdictions. Use of IANA numbering is required if your organization plans 
to use BGP. However, it is good practice to be aware of private versus public autonomous system 
numbering schema. 

IGPs:

(RIPv2, EIGRP, OSPF)

Autonomous System 50100 Autonomous System 50200

EGPs

(BGP)
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Network Layer – IGP and EGP

• Distance vector: The distance vector routing approach determines the
direction (vector) and distance (such as hops) to any link in the
internetwork.

• Link-state: The link-state approach, which utilizes the shortest path
first (SPF) algorithm, creates an abstraction of the exact topology of the
entire internetwork, or at least of the partition in which the router is
situated.

• Advanced distance vector: The advanced distance vector approach
combines aspects of the link-state and distance vector algorithms. This
is also sometimes referred to as a hybrid routing protocol.
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Routing protocols in the Network
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Distance Vector protocols 

Periodicaly advertise routes as vectors, where distance is a metric (or cost) such as 
hop count, and vector is the next-hop router’s IP used to reach the destination

• Distance: The distance is the route metric to reach the 
network.

• Vector: The vector is the interface or direction to reach 
the network.

Routers determine least cost path (distance vector protocols implement a distributed  Bellman-Ford 
algorithm) and advertise only those to neighbors
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Distance Vector protocols - EIGRP

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

updates through neighbour 
relationships only when there is a 
change in the network

Non- Distance Vector Characterisitcs:
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EIGRP – Key technologies
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EIGRP – Packets
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EIGRP – Initial Route Discovery
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EIGRP – Neighbour Table
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EIGRP – Topology table
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EIGRP – IP routing table
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EIGRP – Tables Example
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EIGRP – DUAL 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



Configuration and Management of Networks

EIGRP – DUAL
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EIGRP – Example
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EIGRP – Example
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EIGRP – Successor and Feasible Successor 
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EIGRP – Successor and Feasible Successor 
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EIGRP – Metrics
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EIGRP – Planning
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EIGRP – Documenting 
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EIGRP – Requirements
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EIGRP – Configuring
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EIGRP – Configuring
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EIGRP – Configuring
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EIGRP – Configuring
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EIGRP – verifying
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EIGRP – Verifying EIGRP Routes
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EIGRP – Verification
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EIGRP – Passive Interfaces
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EIGRP – Default routes

EIGRP:  Use Default Route and Redistribution

R2(config)#ip route 0.0.0.0 0.0.0.0 172.31.1.2
R2(config)#router eigrp 110 
R2(config-router)#redistribute static
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EIGRP – Route Summarization
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EIGRP – Automatic Route Summarization
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EIGRP – Manual Route Summarization
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EIGRP – Route Summarization
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EIGRP – Load Balancing
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EIGRP – Load Balancing
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EIGRP – Load Balancing Unequal-Cost
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EIGRP – Load Balancing Unequal-Cost

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  


