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Overview

ODistanceVectorvs. Link State
OPathVector

OBGP Protocol

O ConceptuaModel
OMessagdypes

OAttributes
O-BGP andE-BGP

OBGP Operations

ORouteSelection
OAggregation

OCommunityAttributes
OPeeringRelations
ORoutingPolicies
OBusinesdmpacts




BGP Protocol

OBGP-4RFC1771(1995)

ORFC1997BGP CommunitiesAttribute
ORFC1998Useof CommunityAttribute

ORFC2283Multiprotocol Extensiondor BGP-4

O... severabthers _
Olnter DomainRoutingStandard

OCIDR Support




Distance Vector Problems

ORIP

ORelieson Hop Count
>EarlierVersionHad Max Hop Count
OLargeTableExchanges

>Link andCPUoverhead
OActive RouteReappearance

>IncreasedConvergence
OSlow Convergencén General

OEIGRP

OGoodConvergencdimes




Link State Problems

OQOSPF
ONo Hop Count

CBandwidthRepresentation
OGoodConvergenceia Link StateUpdates
OHierarchyandCIDR support

OProblem
CLargeNetworks(10000’s)

ORouteoscillationandLink-Statere-transmissionoo intensive




'BGP Protocol

OBGP-4
ODeploymentBeganin 1993
OCIDR Support

O PathVector
OSequencef AS Numberddentify Network Path

ORouterswith BGP

OSpeakersPeersNeighbours
O Explicit Notification of Errors

O StreamlinedMessagdexchanges

COFull exchangen startup
CincrementalChangedor topologychanges
COReducedProcessingverhead




Simple Example

(C) PaulFerguson




[Peering Relationships

FProvider

gy
==

OPeerdA, B, C provideTransitbetweertheir customers
OWhy?

O Do not provideTransitbetweerotherASs
OA to C, Cto A traffic mustgo throughprovider




BGP Protocol Specifics

ORuUnNnOverTCP
OPortl79

04 Messagd ypes
OOpen

>Conn.Establishment

OUpdate

>Announceor withdrawpaths

>NLRI
>PathAttributes
>UnfeasibleRoutes
ONotification
>|ndicateErrors
>Closesession

OKeepalive
>DetermineRechability




BGP Update M essages

ONLRI

OCarriesCIDR Information
><|en,prefix>

oWithdrawnRoutes
OEx: <18,199.43.290.0>= 192.213.128.0/18

O PathAttributes
O8 bits, 1-16 Used, 16> Reservedor development
OORIGIN
OAS PATH
ONEXT_HOP
OLOCAL_PREF

OAGGREGATOR
OCOMMUNITY




L ocal Pref and AS Path

OLOCAL_PREFdeterminesvhichlink is usedbetweemS’s

OLocalto AS _
OAS1’s speakeannouncesrouteto AS2, "nexthop"is set

Onexthop= IP addrof announcindgorderrouter
COnotchangedvhenannouncedo I-BGP neighbours




BGP Attributes

O Describecharacteristicef a prefix

O Transitiveor non-transitive
O Usedto SelectRoutes
OBGP SpeakePicksat Most OneRoute

CMaintainssecondaryoutes

O PathAttributes
OAS sequences
CLoop detection

O Allows for routing polices




‘Aggregation

162.3.9.0/24 162.3.4.0M19

= S

oPartof CIDR
O Allows providerto aggregateustomeraddressemto blocks

Ceq.162.3/16
ORequiregrovidersto filter customem@nnouncements

OReducesgoutingtablessizes
O Coreroutershavea Max Prefix-Limit




1-BGP and E-BGP

OExternalBGP
Olnter AS
>UsuallywhenpeoplesayBGP,theymeanE-BGP
OlnternalBGP
Olntra AS
OSameProtocolasE-BGP




1-BGP

aBGP i
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(C) PaulFerguson

O|-BGP doesnotre-advertiseoutingupdates.

COLoop Detectiondonefrom AS-PATH attribute
OAS-PATH only appendedo routescrossingAS Boundaries

OLeadsto Full MeshI-BGP Topologies

On-1 peeringsessiongor eachl-BGP speaker
On(n-1)/2total session




'Reducing the [-BGP Mesn

O|-BGP doesnot scalewell
09 routers= 36 I-BGP sessions
O Extensiongo therescue!

OConfederations
ORouteReflectors




Confeder ations

(C) PaulFerguson

ODivide AS into sub-AS’s,still advertiseasingleAS to peers




Route Reflectors

(C) PaulFerguson

O|-BGP re-advertisememnestrictionsarerelaxed
ORouteReflector'reflects"routesto reflectorclients
© Canbemultiple RouteReflectors

CMust befully meshed
O Reflectorclientsmay not peeroutsidetheir reflectordomain




'Route Selection

O Governedoy ManagemenPolicies

OBuilt for Business - _
O Routesalwaysmatchedo mostspecificprefix

ORouteSelection
O1 HighestlLocal Preference

02 ShortesiAS Path
03 LowestMED
04 LowestIGP costto BGPegress

O5 LowestRouterlD




2- Shortest AS Path

OPathAS1- AS4
CObviouslyAS1,AS5,AS4




2.5- Shortest AS Path (not always shortest)

ONot really shortespath,butthisis OK

o Do notwantASs’ exportingtheir internalstate
CIncreaseaoutinginstability




3 - Multi Exit Discriminator (MED)

AS3

AS4

OMetric InformationExpressingdegreeof Preference

ONon-transitive

O Setby OneAS usedby Another

OEX:
OAS2 setsMED for AS3's prefix to 10 for Link A
OAS2 setsMED for AS3’s prefix to 50 for Link B
OAS1triesto gothroughLink A to goto AS3
OIf Link A goesdown,Link B still available

OTypically only usedin Provider-Subscriberelationships




4 -1 owest |GP Cost

OLocal SystemSelectRoutewith minimumcostto NEXT HOP

O EX:
OAS2: 1-BGP router2 - AS1

>pickslowestcostpath2, 3,4




5-Lowest Router 1D

Olf all routeslearneadvia I-BGP
O1-BGP neighboumwith lowestBGP identifier used

Olf exactlyoneroutelearnedvia E-BGP
OSelectthatroute

OMultiple Routedearnedvia E-BGP

OSelectRoutelearnedirom E-BGPneighboumwith lowestID




[Other BGP Topics

(Covered\ext Class)
O©RouteFlapping& Flap Dampening

O Multi-Homing
DEffectson Aggregation

OoBGP Communities
OEgressandingressFiltering

OBGP Policies
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