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Whatisarouter?

HostCanhaveseveralnetworkinterfaces,butcannot

forwardpacketsbetweenthem.

RouterCanforwardpacketsbetweenitsinterfaces.
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Therouter’sjobconsistsof...

1.PacketForwarding,and...

2....buildingaroutingtable.Oftenrouterscome

withotherfunctions:packetfiltering,routing

protocols,etc.
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Underthehood

MostroutersarebuiltusingASICs(Application

SpecificIC).Thisiswhatdistinguishesaheavy-duty

routerfromaPC-router.

•Networkinterfaces

•Processor

•CrossBar

•Scheduler

•Thecasewithitsfans,temperaturemeasuring

equipment,etc.
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Example

Linecard

Linecard

Linecard

Processor

Scheduler

Crossbar

(simplified schema)
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RouterArchitectureproblems

•Headoflineblocking

•Synchronizingtheforwardingtableinthelinecard

withtheroutingtable
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TheRoutingProcess

Router Protocol
process

Router Protocol
Process

Router Protocol
Process

Routing Process

Router table
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TheRoutingTable

•Howtohandlelargeroutingtables...

–Choiceofroutingtabledatastructureandits

consequences.

•Whichroutingprotocolisallowedtowritetothe

routingtable?

–Administrativedistance
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RoutingAlgoritms

Howdoesarouterfindtheoptimalpathtothe

destination?

MostsolutionsbuildonSPF(ShortestPathFirst)

Algorithms,whicharewellknowningraphtheory.

•Bellman-Ford

•Dijkstra
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LoadBalancing

Iftherearemorethanoneoptimalpathtoa

destination,whatdoyoudo?

Itwouldbepreferabletobalancetheloadbetweenthe

paths.Thequestionishowtodothis?What

consequencesdoweget?

•PerIPpacket

•Perroutingtableentry

•Per“flow”

Whathappensifnetworkcongestionarisesatsome

pointinthenetwork?
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RoutingProtocolClasses

Allroutingprotocolscanbeclassifiedintooneoftwo

groups:

•LinkStateAlgorithms(OSPF,IS-IS,NLSP)

•DistanceVectorAlgorithms(RIP,IGRP,BGP)



February4,200412

Routingtableexample(Cisco

GSR)

stk-bb-1>shipro

Codes:C-connected,S-static,I-IGRP,R-RIP,M-mobile,B-BGP

D-EIGRP,EX-EIGRPexternal,O-OSPF,IA-OSPFinterarea

N1-OSPFNSSAexternaltype1,N2-OSPFNSSAexternaltype2

E1-OSPFexternaltype1,E2-OSPFexternaltype2,E-EGP

i-IS-IS,L1-IS-ISlevel-1,L2-IS-ISlevel-2,ia-IS-ISinterarea

*-candidatedefault,U-per-userstaticroute,o-ODR

Gatewayoflastresortisnotset

B208.221.13.0/24[200/10]via193.10.252.177,2w2d

170.170.0.0/16isvariablysubnetted,5subnets,3masks

B170.170.0.0/20[200/10]via193.10.252.177,2w2d

B170.170.0.0/19[200/10]via193.10.252.177,1w3d

S130.242.48.0/25[1/0]via130.242.48.253

S130.242.52.0/24[1/0]via130.242.205.46

iL2130.242.204.176/30[15/6]via130.242.94.6,SRP4/0

[15/6]via130.242.94.5,SRP4/0

iL2130.242.203.180/30[15/22]via130.242.94.5,SRP4/0


