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Routing

ÔAn internet routing protocol is used to exchange

information about reachability and traffic delays,

allowing each router to construct a next -hop routing

table for paths through the internet .

ÔTypically, relatively simple routing protocols are used

between autonomous systems within a larger

internet .

ÔMore complex routing protocols are used within

each autonomous system



Routing (2)

ÔThe routers in an internet are responsible for receiving 

and forwarding packets through the interconnected 

set of networks. 

ÔEach router makes routing decision based on 

knowledge of the topology and traffic/delay 

conditions of the internet. 

Ô In a simple internet, a fixed routing scheme is 

possible. 

Ô In more complex internets, a degree of dynamic 

cooperation is needed among the routers.



Routing (3)

ÔRouting information: Information about the topology 

and delays of the internet

ÔRouting algorithm: The algorithm used to make a 

routing decision for a particular datagram, based on 

current routing information

ÔThe selection of a route is based on some 

performance criterion.

Å Minimum hop

Å Least cost 



Routing Strategies

ÔFixed

ÔFlooding

ÔRandom

ÔAdaptive 



Fixed Routing

ÔSingle permanent route for each 

source to destination pair

ÔDetermine routes using a least cost 

algorithm

ÔRoute fixed, at least until a change in 

network topology 



Flooding

Ô No network info required

Ô Packet sent by node to every

neighbor

Ô Incoming packets retransmitted on every 

link except incoming link

Ô Eventually a number of copies
will arrive at destination

Ô Each packet is uniquely numbered 

so duplicates can be discarded

Ô Nodes can remember packets already 

forwarded to keep network load 
in bounds

Ô Can include a hop count in

packets 



Random Routing

Å Node selects one outgoing path for 

retransmission of incoming packet

Å Selection can be random or round robin

Å Can select outgoing path based on 

probability calculation

Å No network information needed 

Å Route is typically not least cost nor 

minimum hop



Adaptive Routing

ÔUsed by almost all packet switching networks

ÔRouting decisions change as conditions on the network 

change

ðFailure

ðCongestion

ÔRequires info about network

ÔDecisions more complex

ÔTradeoff between quality of network information and 

overhead

ÔReacting too quickly can cause oscillation

ÔToo slowly to be irrelevant

Ô Improved performance



Routing Protocols

ÔRIP

ÔRouting Information Protocol

ÔOSPF

ÔOpen Shortest Path First



Distance Vector

ÔEach node (router or host) exchange information with 

neighboring nodes

ÔNeighbors are both directly connected to same network

ÔNode maintains vector of link costs for each directly 

attached network and distance and next -hop vectors 

for each destination

ÔUsed by Routing Information Protocol (RIP)

ÔRequires transmission of lots of information by each 

router

ÔDistance vector to all neighbors

ÔContains estimated path cost to all networks in configuration

ÔChanges take long time to propagate



Link State

Ô Designed to overcome drawbacks of distance -vector

ÔWhen router initialized, it determines link cost on each 

interface

Ô Advertises set of link costs to all other routers in topology

ÔNot just neighboring routers

Ô From then on, monitor link costs

Ô If change, router advertises new set of link costs

Ô Each router can construct topology of entire 

configuration

Ô Calculate shortest path to each destination network

Ô Construct routing table

ÔOpen shortest path first (OSPF) protocol uses link -state 

routing. 



RIP (Routing Information Protocol)

ÔStatic vs dynamic routes

ÔDistance vector routing

ÔIt partitions participants into active and 

passive machines.

ÔActive ones advertises their routes to others

ÔPassive ones listen to RIP message and use them 

to update their routing table, but donõt advertise.

ÔOnly a router can run RIP in active mode, a 

host must use passive mode. 



RIP (2)

ÔA router broadcast a routing update every 

30 seconds .

ÔRIP uses hop count metric to measure 

distance

ÔUsing hop counts to calculate shortest path 

does not always produce optimal results.

ÔBoth active and passive listen to all 

broadcast message, and update their tables 

according distance -vector algorithm.



RIP Updating Algorithm



Example of an Internet



Concept of Distance Vector 

Routing



Distance Vector Routing Table 



Routing Table Distribution 

(Initialization)



Updating Routing Table for 

Router A 



Final Routing Tables



OSPF (Open Shortest Path First)

ÔReplace Routing Information Protocol (RIP)

ÔUses link state routing strategy

ÔEach router keeps list of state of local links to 

network

ÔTransmits update state information to all other 

routers

ÔLittle traffic as messages are small and not sent 

often

ÔRoute computed on least cost based on user 

cost metric 



Concept of Link State Routing



Open Shortest Path First (2)

ÔTopology stored as directed graph

ÔVertices or nodes

ÔRouter

ÔNetwork

ÔTransit

ÔStub, if not transit

ÔEdges

ÔGraph edge

ÔConnect two routers

ÔConnect router to network 



Cost in Link State Routing



Link State Packet



Flooding of Aõs LSP



Link State Database



Dijkstra Algorithm



A Router Network


