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ATM in nutshell
Basiccharacteristicsof ATM are:

� connectionoriented— connectioncreationis requiredbeforeany

traffic is transfered

� out-of-bandsignalling

� asynchronousmultiplexing basedon shortpackets(cells)

� guaranteedQoS

� provides”virtual links” for upperlayersoverATM network

� differentiated”virtual links” providedby ATM adaptationlayers(AAL)

� efficient traffic management,policingand,accounting
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IP over ATM
Transportof IP traffic directlyoverATM networksis basedona groupof
IETF RFCs:

� RFC2684”Multiprotocol encapsulationoverATM adaptationlayer5”
(1999)(replacesRFC1483)

� RFC2225”ClassicalIP andARP overATM” (1997)(obsoletesRFC
1577,RFC1626)

� RFC1755”ATM signallingsupportfor IP overATM” (1995)

� RFC1932”IP overATM: A Framework Document”(1996)
� RFC2020”Supportfor multicastoverUNI 3.0/3.1basedATM

networks” (1996)

� RFC2149”Multicast ServerArchitecturesfor MARS-basedATM
multicasting”(1997)

� RFC2226”IP broadcastoverATM” (1997)
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� RFC2331ATM SignallingSupportfor IP overATM - UNI Signalling
4.0(1998)

� RFC2332”NBMA next hopresolutionprotocol(NHRP)” (1998)
(NBMA — non-broadcastmultiple access)

+ about30additionalRFCs

Thebasicmechanismis definedby ”ClassicalIP andARP overATM” which
defineshow to encapsulateandsendIP packetsoverATM. Furthermore,it
definesARP mechanismfor to beusedwith ATM. In classicalIP overATM
(ClIP) ATM is usedjust to providea link betweenhosts.

”Classical”in thiscasemeansthatIP subnetworksform logical subnetworks
(logical IP subnetwork, LIS):

� Direct traffic betweentwo LIS is impossible;routersarerequired

� Insideof aLIS all traffic is transferedusingVCCsbetweenhosts

� LIS is not restrictedby thestructureof underlyingATM network
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With ClIP routersbecomeobviousperformancebottlenecks.To overcome

thisproblemtheNext hopresolutionprotocol(NHRP)wasdeveloped.

Recommendationfor MTU sizeis 9180octets— asAAL5 supportspacket

sizesup to 64kB, maximumMTU is 64kB.

Encapsulation

In traditionalLANs link layerencapsulationprovidesmechanismsfor logical

link control(LLC), multiplexing andaddressing.LLC canbeconsideredas

in-bandsignalling— however, ATM is basedon out-bandsignalling.

Dependingonhow IP overATM transportationis implementeddifferent

kindsof encapsulationmechanismsarerequired.
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Therearethreeencapsulationmechanisms:

LLC/SNAP (SNAP: subnetwork attachmentpoint)LAN like

encapsulation,requiresdemultiplexing of receivedpacketsat theendpoints

VC multiplexing noLLC mechanisms(null encapsulation);requires

own VCC for eachprotocolfamily

TULIP/TUNIC (TCPandUDPover lightweightIP / TCPandUDP

overa non-existentIP connection)eliminatesIP; nodemultiplexing but

requiresseparateVCC for eachport pair
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LLC/SNAP wasquiteeasyanddirectway to adaptexistingprotocolscreated

for multipleaccessnetworks.However, it hasmany weakpointsfor one

obviousreasons— servicesareconnectionorientedaswell asATM: why to

useconnectionlessIP andespeciallyLLC/SNAP?

With someTUNIC/TULIP likeschemeit is possibleto offer trueQoSfor

eachconnection.
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IP encapsulation work load

Method demultiplexing signalling

LLC/SNAP sourceanddestinationaddr. nothing

protocolfamily

protocol

port

VC multiplexing sourceanddestinationaddr. protocolfamily

protocol

port

TUNIC nothing sourceanddestinationaddr.

protocolfamily

protocol

port
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Addressingand routing

Theprevailing methodusedin addressingis basedon bothIP andATM

addresses.Themappingbetweenthosetwo is foundoutusingATM-ARP.

However, someothermodelsarealsoconsidered:

Peermodel— IP addressis mappeddirectly into ATM address(NSAP),no

ARP mechanismis required;thismodelis moreor lessabandoneddue

to problemswith interworkingof IP andATM routing

Integratedmodel— routecalculationsarebasedon bothIP andATM

topologyinformationresultingoptimalroutes(usedin MPOA)

Integratedroutingmodel— usingPNNI for bothIP andATM routing;

especiallysuitablefor multi-servicenetworks
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Addressresolution

In LANs addressresolutionis commonlybasedon broadcastmessages.As
ATM lacksbroadcastcapabilitiessomeothermechanismhasto beused.

ATM ARP is basedon specialisedATM ARP server. Thebasicmechanism
is:

� Whenahostjoins into network it formsaconnectionto theATM ARP
serverusingpredefinedATM address

� It sendsits own ATM andIP addressesto theserverwhich storesthem

� Whenahostdesiresto resolvesomeIP addressit sendsaqueryto the
server

� After asuccessfulquerythehostcancreateadirectconnectionto the
destination

� A connectionshouldbeinvalidatedafter15minutesbut it is no teared
down; invalidatedconnectionshouldberevalidatedby
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– sendinga new queryto theserver

– sendinga Inv-ARPqueryto theotherendpoint (only if theserver
cannotrespond)

� IP to ATM addressmappingsaretimedout after20minutes,all hosts
shouldresenttheirown mappingseach15 minutes
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invARP request
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NHRP
In classicalIP overATM networkstraffic betweenusersof differentLISs
mustgo throughoneor moreIP routerswhichcanbecomebottlenecks.
Furthermore,it makesit impossibleto usespecialcharacteristicsprovidedby
ATM (suchasQoS).To overcometheseproblemsNHRPmechanismwas
developed.

NHRPis nota routingprotocolbut anARP mechanismthatenableshoststo
avoid unnecessaryIP hops.A next hopserver (NHS) canprovideanaddress
resolutionfor destinationhostif thedestinationbelongsinto thesameLIS.
OtherwiseNHScanprovide theATM addressof a routeror if possible,the
ATM addressof thedestination.ThelattercaserequiresthatNHSsof
differentLISs areinterconnectedusingServercachesynchronisation
protocol(SCSP).

NHRPis notbind to IP but it canbeusedwith otherprotocolsaswell (e.g.
MPOA). NHRPcanbeusedwith plainClIP andhostscandecidewhich
mechanismto use.
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How NHRP works

In principleNHRPoperatesin thesamewayasATM ARP. Thedifferenceis

in thecasewheretheIP addressto beresolveddoesnotbelonginto thesame

LIS. In suchcaseNHSrelaysthequeryinto otherNHSs.For thateachNHS

mustbeawareof whataddressmappingcanbefoundbehindeachneighbour

NHS.

Thequeryis relayedfrom NHS to NHSuntil a correctaddressmappingis

found.Thereplayis returnedusingthesamepathallowing NHSsto learn

thatparticularmapping(NB: authorativerequest/ directanswer).

To enableusagefirewalls NHScanbeconfiguresnot to providecertain

addressresolutions.
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NHRP table
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CreatingSVCs
IP overATM network canbebasedonpermanentATM connections(PVC).
RFC1755defineshow to createSVCsusingATM ForumUNI 3.1while
RFC2331usesUNI 4.0. Thereis alsopossibilityto usepoint-to-multipoint
connections.

Integrationof IP QoS(IntServ)andATM QoSis alsoconsidered:RFCs
2379-2382definehow to utiliseATM connectionparameterswith RSVP.

Multicast and broadcast
Somedefinitions:

unicasttraffic: targetis asinglewell definedreceiver

multicasttraffic: targetis a groupof receivers

broadcasttraffic: targetis all membersof anetwork

ATM signalling(UNI 3.1)supportspoint-to-multipointconnectionsthatare
not similar to IP multicastconnections.RFC2022defineshow to usethose
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ATM connectionscombinedwith multicastaddressresolutionserver
(MARS) to implementtrueIP multicast.

Thehostsareconnectedto theMARS thatdeliverstheminformationabout
othermembersof themulticastgroup.Theactualdatatraffic canbe
transferedusingVC-meshor aATM multicastserver. Any traffic between
LISs requiresIP router.

How MARS works

MARS canbeconsideredasaspecialisedARP server just likeNHS— its
purposeis to takecareof multicastaddresses.

Theprincipleof theoperationis:

� A client hostregistersinto MARS anddeliversits ATM addressinto
thosemulticastgroupsit wishesto belong

� MARS addsthenew client into its controlVC
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� Whenaclientwishesto resolveanIP multicastaddress,it sendsa

queryto MARS

� MARS replieswith all ATM addressesregisteredinto thatgroup

� Theclient cancreatea VC to eachmemberor it canutilise the

multicastserver (MCS)

If MCS is used,eachmemberof themulticastgroupformsapoint-to-point

connectioninto MCS.MCS createsasinglepoint-to-multipointconnection

to all members.A sendersendsthepacketsto MCS which relaysthemto all

groupmembers.
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Multicast in IP-over-ATM networks
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ATM basedIP backbones
Previousmechanismsaremoreor lesslimited into directcommunications
betweenhosts.However, themostpopularusageof ATM with IP hasbeenin
routerinterconnectionsespeciallyin backbonenetworks.

Therearemany advantagesin usingATM:

� fine grainedcapacityallocation

� compatibilitywith telecomnetworks

� multiple connectionsthroughsingleinterface

� efficient resourceusage

However, therearealsosomedrawbacks:

� routerinterconnectionsareratherstatic:noneedfor ATM signalling

� suboptimalIP routing

� backbonelinks requireall thetransmissionlink capacity— no needfor

Tik-110.350ComputerNetworks Kari Seppänen 27thFebruary2001



20

multiplexing

As a resultof thisATM basedbackbonesarebeingreplacedby other

solutions(suchpacketoverSONET).However, ATM usageis shifting to

accessnetworks— in practiseall xDSL systemsutilise ATM.
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IPv6 over ATM
Therearetwo RFCsconcerningIPv6 transferoverATM networks

� RFC2491”IPv6 overNBMA networks”

� RFC2492”IPv6 overATM Networks”

This far IPv6 hasnotcausedlargechangesinto IP-over-ATM mechanisms

comparedto IPv4.
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