CS168: Discussion 3



Agenda: Routing!

e Distance-Vector Routing
o Lecture recap
o Small modification
o Slides w/ worksheet



Distance-Vector Routing

e [Fachrouter:
o Has amap of destinations to next hop/distance
o Connected hosts are statically programmed into the table
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Distances

e \What assumptions are we making on each update?
o S3gets(A 1)
o Butstores “A, S1, 27
o 2=1+lhop
e Canrelaxthisto be arbitrary “distance” values per link
o S3gets (A, [advertised cost])
o Butstores “A, S1, [advertised cost] + [link cost]”
m  Assuming min(current cost, proposed cost) is the proposed
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Distance-Vector Key Points

e Scalable
o (unlike link-state) routers don’t need global network topology
e Distributed
o Routers communicate with neighbors to compute routes
e Minimizes Distance
o Avoids loops and minimizes “distance,” not necessarily physical distance
(really can minimize any value: price, latency, etc.)



Two Components of Distance-Vector

e Protocol
o Each router advertises routes in its table to neighbors
e Algorithm
o Onreceiving an advertisement, a router may update its own table



Protocol

Each router advertises its routes to all of its neighbors...
e Periodically
o Every so many seconds
e \Whenever its table changes
o Dueto: new advertisements from neighbors, local link failure, new local
link, route timeouts, ...

In theory, you only need the first.
In practice, the first alone is sufficient to eventually converge, but the second isn’t
if advertisements are dropped. Thus, the second acts like an optimization.



Algorithm

Upon receiving advertisement from its neighbor, a router updates its table if one of the following is true
1. Thedestinationisn’t already in its table at all

2. Therouteinthetable is worse than the one advertised

3. Theadvertiseris the current next hop

on new_advertisement A from neighbor N
if ( A.dst not in table
OR (A.dist + dist to _neighbor(N)) < table[A.dst].dist
OR table[A.dst].next _hop == N ):
table[A.dst].dist = A.dist + dist_to_neighbor(N)
table[A.dst].next_hop = N



Worksheet



Worksheet Q3 (Split Horizon)
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How can we fix this?

e Split Horizon!
o If you route to destination D through neighbor N:
m Don’tsendupdatesaboutDto N
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Does this a fix everything?

e Nope,
o Count-To-Infinity can still happen with Split Horizon
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Poison Reverse vs. Route Poisoning

e Poison Reverse

o Instead of not advertising a route back to its next hop. ..

o .. advertise % to its next hop!

o May mean you advertise different things to different neighbors!
e Route Poisoning

o Instead of removing a route (e.g., due to a timeout)...

o .. changeits distance to 0 and continue advertising!

o Same information sent to every neighbor

e In both cases, instead of omitting a “bad” route, you explicitly advertise it as
bad
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