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1RoutingMulticast

•Overview

•Differentkindsofmulticastrouting

•MulticastwithinanAutonomousSystem(AS)

•MulticastbetweenASs

•Protocoloverview

•ProtocolIndependentMulticast-SparseMode

(PIM-SM)

•MultiprotocolBorderGatewayProtocol/Multicast

SourceDiscoveryProtocol(MBGP/MSDP)



Multicast0111222

2Overview

Formulticastingtowork,theroutersneedsomebasic

information:

•WhereisthesourceofamulticastgroupX?

•Whenamulticastpacketfromacertainsource

comesinonaninterface,whichinterface(s)should

thepacketbeforwardedto(wherearethelisteners)
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3MulticastwithinanAS

•JustasinIGPandEGP,therearedifferent

multicastprotocolsforroutingwithinandbetween

ASs.
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4Sharedtree

•Thetermsharedinthiscontextmeanstotryto

gatherthelistenersbeforesendingajointothe

sourcetohavethetreebuilttowardsthesource.

•Thesourcealwayssendspacketstoarendezvouz

point(RP)inthenetwhichthenspreadsthe

informationtothenodeswheretherearelisteners.

•Ifsomeonewantstolistentoamulticastgroup,it

triestoregisteritselftoanRP.
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5Sourcebasedtree

•Thetermsourcebasedmeansthatonechooses

theshortestpathtothesource.

•Ifsomeonewantstolistentoamulticastgroup,the

routerssendsthisinformationtothesourcedirectly.

•NoRP.

•Alsoknownastheshortestpathtree(SPT)
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6ReversePathForwarding-RPF

•WhatisRPF?

Thepacketissentonifitcameinonan

RPF-interface,andareplypacketwouldbeensent

throughthesameinterface.Iethesourceaddressof

thepacketislookedat.

•WhyisRPFneeded?

Sothatthesystemstaysloop-free.

•WhichinterfacebecomestheRPF-interface?

Whenbuildingatree,theRPF-interfacesareset.

(Someprotocolsuseothertechniques)
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7DifferenttypesofMulticast

Densemode

•RPF-ReversePathForwardig

•SourcebasedTree

•Buildsthetreeinadvance(butnotPIM-DM)

•Prune/Graft

•Protocols:

–DVMRP(DistanceVectorMulticastRoutingProtocol)

–MOSPF(MulticastOSPF)

–PIM-DM(ProtocolIndependantMulticast-Densemode)
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7.1DifferenttypesofMulticast

Sparsemode

•RPF-ReversePathForwarding

•RP-RendezvousPoint

•Corebasedtree

•Buildsthetreewhenitisneeded

•Sourcebasedtree

•Protocols:

–PIM-SM(ProtocolIndependantMulticast-Sparsemode)
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8Densemodemulticast

•Usefulifmanylistenersarelocatedneareachother.

•Assumesthatallhostswanttolistentothe

multicastgroup.
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8.1DVMRP

•DVMRPv1hasneverbeenused(RFC1075)

•DVMRPv2isanolddraft

•DVMRPv3isthenewestdraft

•SimilartoRIP

SameproblemsasRIP(counttoinfinity....)

Usespoisonousreverse

Buildsasourcetreeinadvance,andfloodsthe

multicastgroup

AfterwardssendsGraft(join)andPrune(leave)
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8.2DVMRP(cont’d)

•Neighbordiscovery

•multicasteverytenthsecond

•After35secondsofsilence,aneighbouris

considereddown.

•Routeexchange-SamerulesasRIP,butwithan
importantexception
Byallowingvalueslargerthaninfinity(32),onecanseeifrouters

are“upstream”towardsthesource.Thishelpswhenbuildinga

tree(onecankeeptrackofRPFinterfaces)
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8.3DVMRP(cont’d)
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8.4DVMRP(cont’d)

HowtobuildasourcebasedtreewithDVMRP
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8.5DVMRP(cont’d)
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8.6DVMRP-Flooding,Pruningand

Grafting

Flood

Ifamulticastgroupsourcebeginstosendpackets,

floodthepacketseverywhereinthetree,sinceitis

assumedthateveryonewantsthem.

Prune

Removethisleaf/branchfromthemulticastgroup

tree.

Graft

Addthisleaf/branchtothemulticastgrouptree.
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8.7MOSPF

•Neighbourdiscoveryisusedhereasusual(multicast

everytenthsecond).Aneighbourisassumedtobe

downafterfourmissingHELLOs.

•BuildsatreebasedontheOSPFunicasttable.Does

notneedtosendseparate“treebuildingmessages”.

•RPF,Flooding,PruningandGraftareusedinthe

samewayasinDVMRP,albeitslightlymore

complicatedifoneusesareas.
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8.8PIM-DM

•Neighbourdiscoveryisusedhereasusual(multicast

everytenthsecond).Aneighbourisassumedtobe

downafterfourmissingHELLOs.

•Insteadofbuildingatree,theUnicasttableisused

tochoosetheRPF-interface.PIM-DMsupports

OSPF,RIP,EIGRP,...

•Floodsamulticastgrouponallnon-RPFinterfaces.

ReceivingrouterssendaPrunebacktothesending

interfaceiftheydonotwantthismulticastgroup.
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9Sparsemodemulticast

•UsesanRP(RendezvousPoint)

•Usesbothsourcebasedandsharedtrees.

•PIM-SMv2(ProtocolIndependentMulticast-

SparseMode)istheonlyprotocolused.(Thereisa

version1,butitsverydifferentandusesIGMP)
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9.1PIM-SMv1

•NeverbecameanRFC.

•UsedIGMPalltheway,evenforreportroutersto

thesharedtreeandtoRP.

•Notused.



Multicast01112223

9.2PIM-SMv2

•RFC2362

•IPprotocol#103

•TheonlyIGPmulticastwhichisactuallyused

today.
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9.3PIM-SMv2(cont’d)

•Findsneighboursbyperiodicallysendingout

HELLOsovermulticast(224.0.0.13,

ALL-PIM-ROUTERS)

•Whenahostreportsinterestforagrouptoa

router,theroutersendsajoin-messageuptoward

theRP.EveryrouteronthewaytowardtheRPwill

processthepacketandadda(*,G)state.Ifthe

packethitsasharedtreeontheway,itstopsthere.

•Whenasourcebeginstomulticast,itsclosestrouter

sendsaregistrationmessagetotheRPwiththe

multicastpacketencapsuledinaunicastpacket.



Multicast01112225

9.4PIM-SMv2(cont’d)

•WhentheRPgetsaregistrationmessage,itsendsa

joinmessagetowardsthesource.TheRPunpacks

themulticastpacketandsendsitdownstream.

•Thesource’sfirstroutercontinuallyencapsulesthe

packetsandsendsthemtotheRP.

•WhenthetreebetweentheRPandthesourceis

built,multicastflowsthroughthenetnaturally.

•Whenaninterestedhost’sfirstrouterrecievesits

firstmulticastpacket,itcanchoosetoconnect

directlytothesourceandsendaPRUNEtotheRP.
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9.5RPlocation

HowdotheroutersknowwheretheRendezvousPoints

arelocated?

•Itcouldbestaticallyconfigured

•Oritcouldbedynamic:

–Auto-RP(PIM-SMv1)

–BootstrapRouters(BSR)
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9.6Auto-RP

•LearnsthelocationoftheRPautomatically.

•Multicastisusedtodistributeinformation

Announce224.0.1.39

Discovery224.0.1.40
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9.7BSR

•BSRelection

•OnlyoneroutermaybeaBSR.

•IfaBSRfails,anotherelectionisstarted.

•Allc-rp’s(CandidateRP)sendinformationtothe

BSR
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10MulticastbetweenASs

Whydon’tweusePIMeverywhereacrossthewholeworld?

Thisisforthesamereasonswhywedon’tuseanIGPoverthewhole

world.

TheprotocolsusedtomulticastbetweenASsare:

•MSDP(MulticastSourcediscoveryProtocol)

UsedsothattheRPcanfindoutwhethertherearesourcesin

anotherAS.

•MBGP(MultiProticolBorderGatewayProtocol)

Makesitpossibledoajointothesource.

•BGMPBorderGatewayMulticastProtocol

Notusedyet
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10.1MSDP(MulticastSourceDiscoveryProtocol)

•draft-ietf-msdp-spec-08.txt

•UsesMBGPtospreadroutesbetweenASs.

•AmechanismtotietogetherseveralPIM-SM

domains

•EachPIM-SMdomainusesitsownindependent

RP(s)anddoesnothavetodependonRPsinother.
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10.2MSDP(cont’d)

•TCPtoport639,connectionbetweenRPsindifferentdomains.

•Spreadscontrolinformation,forexample:

APIMDRrouterwhichisdirectlyconnectedtothesourcesends

datatotheRPencapsulatedinaregistrationmessage.TheRP

thencreatesa“sourceactive”message(SA)andsendsittoits

MSDPpeers.

•EveryMSDPpeerfloodstheSAmessagestoitspeers,in

somethingcalledpeerRPFflooding.

•UsesregularPIM-SM(MBGP)mechanismstobuildthetree

towardtosource.

•TheRPcontinuestosendSAmessagesperiodicallytoitspeers

aslongasthesourceissending.
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10.3SourceActive(SA)filtering

•OnlyanRPinthesamedomainasthesourcemay

filterawaySAmessages.

•MBGPpolicyisusedtocontrolaccessdirectives

(whomaysendtowhichgroup)
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10.4AnycastRP

•UsedforredundancyfortheRP

•AllRP’shavethesameIP-address

•AllRP’sareinaMSDPfullmesh


