
Convergence - the Process During Which Routers Seek to Regain a 
Consistent View of the Network
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Distance Vector - recall

Use the Bellman Ford algorithm 

Routing by rumor

Good news travels fast

Bad news travels slowly - count to infinity



Similar to Link-State, Routers have three Situations to Send New DVs
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Poison Reverse Failure

Can you think of a case where poison reverse cannot prevent loops?

C tells A & B that D is unreachable

● A computes new route through B
○ Tells B that D is unreachable (poison reverse)
○ Tells C it has path of cost 3

● C computes new route through A
○ C tells B that D is now reachable

● Etc...



● In reality infinity ~= 16 for most protocols

Poison Reverse



Link-State vs Distance Vector



Internet Routing
1. Intra-domain routing

○ Link-state protocols 
○ Distance-vector protocols

2. Inter-domain routing
○ Path-vector protocols



The Internet is a Network of Networks referred to as Autonomous 
Systems (AS)



Each AS has a Number that Identifies it (16 bits)



Border Gateway Protocol is the Glue that Holds the Internet Together



ASes use BGP to Advertise IP Prefixes they can Reach, either Directly 
or Indirectly

128.171.0.0/16



BGP Needs to Solve Three Challenges: Scalability, Privacy and Policy 
Enforcement

● There is a huge # of networks and prefixes
○ 1M prefixes, >70,000 networks, millions of routers

● Networks don’t want to divulge internal topologies or their 
business relationships

● Networks need to control where to send and receive traffic 
without an Internet-wide notion of a link cost metric



Link-State DOES NOT Solve These Challenges
● Floods topology information

○ high processing overhead

● Requires each node to compute the entire path
○ high processing overhead

● Minimizes some notion of total distance
○ works only if the policy is shared and uniform



Distance Vector is Better



Distance Vector is Better, But Not Quite There



BGP Uses Path Vector Routing to Support Flexible Routing and Avoid 
Count to Infinity



BGP Announcements Carry Complete Path Information Rather than 
DIstances
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With a Complete Path, Loops are Easy to Detect 

128.171.0.0/16128.171.0.0/16
Path: 50, 10, 40

If there was a link between DT and UHM, UHM would see 
itself on the path and discard the route.



Life of a BGP Router: Three Steps
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