Multiprotocol Label Switching (MPLS)
Traffic Engineering

Feature Over view

Multiprotocol Label Switching(MPLS) traffic engineeringoftwareenableanMPLS backbonéo
replicate andxpand upon the tr&€ engineering capabilities of Layer M and Frame Relay
networks.

Traffic engineering is essential for serviceypder and Internet service prider (ISP) backbones.
Such backbones must support a high use of transmission capadityhe netarks must be ery
resilient, so that thecan withstand link or nodaifures.

MPLStraffic engineeringrovidesanintegratedapproacho traffic engineeringWith MPLS, traffic
engineeringapabilitiesareintegratedinto Layer 3, which optimizestheroutingof IP traffic, given
the constraints imposed by backbone capacity and topology

MPLStraffic engineeringoutegraffic flows acrossaanetwork basedntheresourceshetraffic flow
requires and the resourcem#able in the netark.

MPLS traffic engineeringemplgys "constraint-basetbuting,"in which the pathfor atraffic flow is
the shortest path that meets the resource requirements (constraints) ofithfotrafn MPLS
traffic engineeringtheflow hasbandwidthrequirementanediarequirementsapriority versusother
flows, and so on.

MPLStraffic engineeringyracefullyrecoversto link or nodefailuresthatchangehetopologyof the
backbone by adapting to theweet of constraints.

Why Use MPLS Traffic Engineering?

WAN connectiongreanexpensveitemin anISPbudget.Traffic engineeringnabledSPsto route
network traffic in suchawaythatthey canoffer thebestserviceto theiruserdn termsof throughput
and delay

Currently some ISPs base their services onarlay model. In this approach, transmission
facilities are managed by Lay2switching. The routers see only a fully meshed virtual topology
making most destinations appear one hepyaThe use of thexplicit Layer 2 transit layer ges
youprecisecontroloverthewaysin whichtraffic usegheavailablebandwidth However, theoverlay
modelhasanumberof disadwantagesMPLStraffic engineeringprovidesawayto achiezethesame
traffic engineering benefits of theerlay model without needing to run a separate ogtnand
without needing a non-scalable full mesh of router interconnects.

ExistingCiscolOS softwarereleasegfor example CiscolOS Releasd 2.0)containasetof features
thatenableelementaryraffic engineeringapabilities Specifically you cancreatestaticroutesand
controldynamicroutesthroughthemanipulatiorof link statemetrics.Thisfunctionalityis usefulin
some tactical situationsubis insuficient for all the traffc engineering needs of ISPs.
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How MPLS Traffic Engineering Works

With MPLStraffic engineeringyou do nothave to manuallyconfigurethenetwork devicesto setup
explicit routesInsteadyoucanrely ontheMPLStraffic engineerindunctionalityto understandghe
backbone topology and the automated signalling process.

MPLS trafic engineering accounts for link bandwidth and for the size of thectfiaiv when
determining gplicit routes across the backbone.

The need for dynamic adaptation is also necesb#?y.S trafic engineering has a dynamic
adaptation mechanism that pites a full solution to tréit engineering a backbone. This
mechanism enables the backbone to be resilieailtods, gen if mary primary paths are
precalculated ¢line.

How MPLS Traffic Engineering W orks

MPLSis anintegrationof Layer2 andLayer3 technologiesBy makingtraditionalLayer?2 features
available to Layer 3, MPLS enables fiafengineering. Thus, you carfefin a one-tier netark
what nav can be achied only by @erlaying a Layer 3 netwk on a Layer 2 netark.

MPLS trafic engineering automatically establishes and maintains the tunnel across the backbone,
usingRSVPR Thepathusedby agiventunnelatary pointin timeis determinedasednthetunnel
resource requirements and netwresources, such as bandwidth.

Availableresourcesrefloodedvia extensiondo alink-statebasednterior ProtocolGatavay (IPG).

Tunnelpathsarecalculatedatthetunnelheacbasednafit betweenequiredandavailableresources
(constraint-based routing). The IGP automatically routes tHectiato these tunnelsypically, a
paclet crossingthe MPLS traffic engineeringpackbondravelson a singletunnelthatconnectghe
ingress point to thegeess point.

MPLS trafic engineering is &ilt on the follaving I0S mechanisms:

® Label-switchedhath(LSP)tunnelswhich aresignalledthroughRSVR with traffic engineering
extensionsLSPtunnelsarerepresentedslOS tunnelinterfaces have a configureddestination,
and are unidirectional.

® A link-statelGP (suchaslS-IS) with extensiongor theglobalflooding of resourcenformation,
and etensions for the automatic routing of frafonto LSP tunnels as appropriate.

® An MPLS trafic engineering path calculation module that determines paths to use for LSP
tunnels.

® An MPLS trafic engineering link management module that does link admission and
bookkeeping of the resource information to be flooded.

® Label switching fonarding, which preides routers with a Layer 2-kkability to direct trefc
across multiple hops as directed by the resource-based routing algorithm.

One approach to engineer a backbone is to define a mesh of tunnelsdrgrimgress déce to
every gyress deice. The IGPoperating at an ingressuiee, determines which tifid should go to
which egressdevice, andsteerghattraffic into thetunnelfrom ingressto egress The MPLS traffic
engineering path calculation and signalling modules determine the pathbiyakhe LSP tunnel,
subject to resourcevailability and the dynamic state of the netk. For each tunnel, counts of
paclets and bytes sent arek.

Sometimes, a flo is so lage that it cannot fitwer a single link, so it cannot be carried by a single
tunnel. In this case multiple tunnels betweenvamingress andyeess can be configured, and the
flow is load shared among them.
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Mapping Traffic into Tunnels

For moreinformationaboutMPLS (alsoreferredto asTag Switching),seethe Ciscodocumentation
on the Wrld Wide Web at
http://www.cisco.com/uniercd/cc/td/doc/product/softwe/ios111/ct111/rn111ct.htm.

The following sections describe twocorventional hop-by-hop link-state routing protocols interact
with new traffic engineering capabilities. In particul#iiese sections describeshDijkstra's

shortest path first (SPF) algorithm has been adapted so that a link-state IGP can automatically
forward trafic over tunnels that are set up by fimengineering.

Mapping Traffic into Tunnels

Link-state protocols li& integrated 1S-1S use Dijkstra's SPF algorithm to compute a shortest path
treeto all nodesn thenetwork. Routingtablesarederivedfrom this shortespathtree. Therouting
tables contain ordered sets of destination and first-hop information. If a router does normal
hop-by-hop routing, the first hop is a physical irde€f attached to the router

New traffic engineering algorithms calculatepdicit routes to one or more nodes in the raty
Theseexplicit routesareviewedaslogical interfacesby the originatingrouter In thecontext of this
documentthesexplicit routesarerepresentelly LSPsandreferredto astraffic engineeringunnels
(TE tunnels).

Thefollowing sectionslescribehow link-statelGPscanmalke useof theseshortcutsandhow they
caninstallroutesin theroutingtablethatpointto theseT E tunnels Thesaunnelsuseexplicit routes,
andthepathtakenby a TE tunnelis controlledby therouterthatis theheadendaf thetunnel.In the
absence of errors, TE tunnels are guaranteed not to lobmuters must agree onwdo use the
TE tunnels. Otherwise trfaé might loop through te or more tunnels.

Enhancement to the SPF Computation
During eachstepof the SPFcomputationarouterdiscoversthe pathto onenodein the network. If
thatnodeis directly connectedo thecalculatingrouter, thefirst-hopinformationis derivedfrom the
adjacenyg databasdf anodeis notdirectly connectedo thecalculatingrouter thenodeinheritsthe
first-hop information from the parent(s) of that node. Each node has one or more parents and each
node is the parent of zero or morevihstream nodes.

For trafic engineering purposes, each router maintains a list of all TE tunnels that originate at this
router For each of those TE tunnels, the router at the tailend isrkno

During the SPF computation, when a router finds the path tov aode, the ng node is moed
from the TEN®tive list to the RTHS list. The router must determine the first-hop information.
There are three possibleays to do this:

1 Examinethelist of tailendroutersdirectlyreachabléy wayof aTE tunnel.If thereisaTE tunnel
to this node, use the TE tunnel as the first-hop.

2 |If there is no TE tunnel, and the node is directly connected, use the first-hop information from
the adjacencdatabase.

3 If the node is not directly connected, and is not directly reachablepyfa TE tunnel, the
first-hop information is copied from the parent node(s) to thenusle.

As a result of this computation, tfiafto nodes that are the tailend of TE tunneladlaver those
TE tunnels. Taffic to nodes that are dmstream of the tailend nodes alsavsoover those TE
tunnelslf thereis morethanoneTE tunnelto differentintermediatenodesonthepathto destination
node X, trafic flows over the TE tunnel whose tailend node is closest to node X.
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How MPLS Traffic Engineering Works

Special Cases and Exceptions

The SPF algorithm finds equal-cost parallel paths to destinations. The enhancewausipre
describedloesnotchangethis. Traffic canbeforwardedover oneor morenative IP paths,overone
or more TE tunnels, orver a combination of na IP paths and TE tunnels.

A special situation occurs in the faing topology:

Router A Router B Router C

=~ — T -~

26682

- -

Router D Router E

Assumethatall links have the samecostandthata TE tunnelis setup from RouterA to RouterD.

When the SPF calculation puts Router C on the T&M list, it realizes that Router C is not

directly connected. It uses the first-hop information from the parent, which is Router B. When the
SPF calculation on Router A puts Router D on the TEMZ list, it realizes that Router D is the
tailendof a TE tunnel. ThusRouterA installsarouteto RouterD by way of the TE tunnel,andnot

by way of Router B.

When Router A puts Router E on the TEtiUe list, it realizes that Router E is not directly
connected, and that Router E is not the tailend of a TE- tunnel. Therefore Router A copies the
first-hopinformationfromtheparentgRouterC andRoutemD) to thefirst-hopinformationof Router

E.

Traffic to Router E nev load-balanceswver the natie IP path by way of Router A to Router B to
Router C, and the TE tunnel Router A to Router D.

If parallelnative IP pathsandpathsover TE tunnelsareavailable ,theseémplementationsllow you
to force trafic to flow over TE tunnels only or onlyver natve IP paths.

Additional Enhancements to SPF Computation Using Configured Tunnel Metrics

WhenanIGP routeis installedinto arouterinformationbase(RIB) by meanf TE tunnelsasnext
hops, the distance or metric of the route must be calculated. Ngrymallgould mak the metric
thesameasthelGP metricovernative IP pathsasif theTE tunnelsdid notexist. For example Router

A can reach Router C with the shortest distance of 20. X is a rowgetiadd in IGP by Router C.
Route X is installed in Router A's RIB with the metric of 20. When a TE tunnel from Router A to
RouterC comeaup, by defaulttherouteis installedwith ametricof 20, but thenext-hopinformation

for X is changed.

Althoughthesamemetricschemeanwork well in othersituationsfor someapplicationst is useful
to changehe TE tunnelmetric.For instancewhenthereareequalcostpathsthroughTE tunneland
native IP links. You canadjustTE tunnelmetricsto forcethetraffic to preferthe TE tunnel,to prefer
the natve IP paths, or to load share among them.

Again, supposehatmultiple TE tunnelsgoto thesameor differentdestinationsTE tunnelmetrics
can force the tréit to prefer some TE tunnelser others, rgardless of IGP distances to those
destinations.
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Transitioning an 1S-IS Network to a New Technology

Settingmetricson TE tunnelsdoesnotaffectthe basicSPFalgorithm.It affectsonly two questions
in only two areas: (1) whether the TE tunnel is installed as one of giéogs to the destination
routers,and(2) whatthe metricvalueis of theroutesbeinginstalledinto the RIB. You canmodify
the metrics for determining the first-hop information:

® If the metric of the TE tunnel to the tailend routers is higher than the metric for the other TE
tunnels or natie hop-by-hop IGP paths, this tunnel is not installed as tktehoe.

® If the metric of the TE tunnel is equal to the metric of either other TE tunnels e nati
hop-by-hop IGP paths, this tunnel is added to #igtiag next hops.

® If themetricof the TE tunnelis lower thanthe metric of otherTE tunnelsor native hop-by-hop
IGP paths, this tunnel replaces them as the onlyyhap.

In eachof theabore casesroutesassociatewvith thosetailendroutersandtheir downstreanrouters
are assigned metrics related to those tunnels.

This mechanism is loop free because thditrétirough the TE tunnels is basically source routed.
The end result of TE tunnel metric adjustment is the control dicttefdsharing. If there is only
onewayto reachthedestinatiorthrougha single TE tunnel,thenno matterwhatmetricis assigned,
the trafic has only one ay to go.

You canrepresenthe TE tunnelmetricin two differentways:(1) asanabsolutgor fixed) metricor
(2) as a relate (or floating) metric.

If you use an absolute metric, the routes assigned with the metriceateThis metric is used not
only for the routes sourced on the TE tunnel tailend rplti¢also for each route dmstream of
this tailend router that uses this TE tunnel as one of xshogs.

For example, if you hee TE tunnels to tev core routers in a remote point of presence (POP), and
one of them has an absolute metric of 1, alfitrgfoing to that POP tvarses this lv-metric TE
tunnel.

If you use a relate metric, the actual assigned metiétue of routes is based on the IGP metric.
Thisrelative metriccanbepositive or negative, andis boundedy minimumandmaximumallowed
metric \alues. IBr example, assume the folling topology:

Router A Router B Router C Router D Router E

e Metric = 10 e Metric = 10 @Memc =10 @ Metric = 10 @

MPLS TE-tunnel T1 Subnet x Subnety Subnet z

26511

If there is no TE tunnel, Router A installs routes,xaryd z and assigns metrics 20, 30, and 40
respectiely. SupposehatRouterA hasa TE tunnelT1to RouterC. If therelative metric-5is used
ontunnelT1, theroutersx, y, andz have theinstalledmetricof 15, 25,and35.If anabsolutenetric
of 5isusedontunnelT1, routesx, y andz have thesamemetric5 installedin theRIB for RouterA.
The assigning of no metric on the TE tunnel is a special case, agetatiric scheme where the
metric is 0.

Transitioning an I1S-IS Network to a New Technology

Thissectiondiscussesvo differentwaysto migrateanexistingIS-1S network fromthestandardSO
10589 protocol, wards a ne flavor of 1S-IS with &tensions.
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How MPLS Traffic Engineering Works

New Extensions for the IS-IS Routing Protocol

Recently n&s extensions hae been designed and implemented for the 1S-1S routing protocol. The
extensions se multiple purposes.

One goal is to reme the 6-bit limit on link metrics. A second goal is to allr interarea IP
routes A third goalis to enabldS-ISto carrydifferentkindsof informationfor thepurposeof traffic
engineering. In the future, morgtensions might be needed.

To seneall thesepurposestwo new TLVs have beerdefined TLV standdor type,length,andvalue
object). One TV (TLV #22) describes links (or rather adjacencies). Itesethie same purpose as
the "IS neighbor option" in ISO 10589 (YI#2). The second meTLV (TLV #135) describes
reachable IP prefes. Similar to the IP Neighbor options from rfc1195\($1#128 and #130).

Bothnew TLVs have afixedlengthpart,followedby optionalsub-TLVs. Themetricspacen these
new TLVs has been enhanced from 6 bits to 24 or 32 bits. The svib-dllor you to add ne
propertiego links andprefixes.Traffic engineerings thefirst technologyto make useof this ability
to describe ne properties of a link.

For the purpose of briefness, these twav TLVs, #22 and #135, are referred to aswrstyle
TLVs." TLVs #2, #128 and #130 are referred to as "old-styMsTL

The Problem in Theory

Link-state routing protocols compute loop-free routes. This can be guaranteed because all routers
calculatetheir routingtablesbasedn the samenformationfrom the link-statedatabaséL SPDB).

The problem arises when some routers look at old-stylés Bind some routers look atwmstyle

TLVs. In that case, the information on whichythase their SPF calculation can bdadént. This
differentview of theworld cancauseoutingloopsamongrouters Network administratorhave to

take great care to maksure that routers see the samenaéthe vorld.

The Problem in Practice

The easiest ay to migrate from old-style s towvards nev-style TLVs would be to introduce a

"flag day" A flag daymeans/ou reconfigureall routersduringa shortperiodof time, duringwhich
service is interrupted. Assuming the implementation of a flag day is not an acceptable solution, a
network administrator needs to find a viable solution for modeistieg netvorks

Thereforejt becomesiecessaryo find away to smoothlymigratea network from usinglS-IS with
old-style TLVs to IS-IS with nev-style TLVs.

Anotherproblemthatarisesandrequiresa solutionis the needfor new traffic engineeringoftware
to be tested inxasting netvorks. Netvork administrators ant the ability to test this sofawe on a
limited number of routers. Tliecan not upgrade all their routers beforeythrt testing—not in

their production netarks and not in their test netvks.

The nev extensions aller for a netvork administrator to use old-style V& in one area, and
new-stylein anotherarea However, thisis nota solutionfor administratorshatneedor wantto run
their netvork in one single area.

Network administratorsieedawayto runanlS-IS network wheresomeroutersareadvertisingand
using the ne-style TLVs, and, at the same time, other routers are only capableetiaohg and
using old-style TVs.
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Transitioning an 1S-IS Network to a New Technology

First Solution

One solution when you are migrating from old-styl&/$ltovards ne-style TLVs is to adertise
thesameinformationtwice—oncein old-styleTLVs andoncein new-style TLVs. This ensureshat
all routers hee the opportunity to understand what isextiged.

However, with this approach the twobvious dravbacks are

1 The size of the LSPs—During transition the LSPswgraughly twice in size. This might be a
problemin networkswheretheLSPDBis large.An LSPDBcanbelargebecaus¢herearemary
routersandthusLSPs.Or theLSPsarelargebecausef mary neighborr IP prefixesperrouter
A router that adertises a lot of information causes the LSPs to be fragmented.

A large netvork in transition is pushing the limitsgarding LSP flooding and SPF scaling.
Duringtransitionyou canexpectsomeextranetwork instability. During thistime, youespecially
donotwantto testhow faryou canpushanimplementationThereis alsothe possibilitythatthe
traffic engineeringxtensiongnight causeLSPsto berefloodedmnoreoften.For alargenetwork,
this solution could produce unpredictable results.

2 The problem of ambiguity—If you choose this solution, you may get ambiguous answers to
guestions such as these:

Whatshouldarouterdoif it encounterslifferentinformationin theold-styleTLVs andnew-style
TLVS?

This problem can be Igely soled in an easy ay by using:
® all information in old-style and mestyle TLVs in an LSP
® the adjacencwith the lavest link metric if an adjacegpds adertised more than once.

The main benefit is that netnk administrators can usewetyle TLVs before all routers in the
network are capable of understanding them.

Transition Steps During the First Solution

Here are some steps you can fallewhen transitioning from using I1S-IS with old-styleVid.to
new-style TLVs.

1 Advertise and use only old-style V& if all routers run old softare.
2 Upgrade some routers towner softvare.

3 Configuresomerouterswith new softwareto adwertisebothold-styleandnew-style TLVs. They
accepbothstylesof TLVs. Configureotherrouters(with old software)to remainadvertisingand
using only old-style T\s.

4 Test trafic engineering in parts of their nedvk; havever, wider metrics cannot be used yet.

5 If thewholenetwork need€o migrate,upgradeandconfigureall remainingroutersto adwertise
and accept both styles of V&.

6 Configure all routers to only aditise and accept westyle TLVs

7 Configure metrics lgier than 63

Second Solution

Routersadwertiseonly onestyle of TLVs atthe sametime, but areableto understandbothtypesof
TLVs during migration.

Onebenefitis thatLSPsstayroughlythesamesizeduringmigration.Anotherbenefitis thatthereis
no ambiguity between the same informationeatised twice inside one LSP
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Benefits

The dravback is that all routers must understand the-style TLVs before ay router can start
adwertising nev-style TLVs. So this transition scheme is useful when transitioning the whole
network (or awholearea)to usewider metrics.lt doesnothelpthesecondroblem wherenetwork
administrators ant to use the mestyle TLVs for trafic engineering, while some routers are still
only capable of understanding old-styleVEL

Transition Steps During the Second Solution
Advertise and use only old-style V& if all routers run old softare.
Upgrade all routers to ner software.
Configure all routers one-by-one to adise old-style TVs, kut to accept both styles of Vk.

1
2
3
4 Configureall routersone-by-ondo adwertisenew-style TLVs, but to accepbothstylesof TLVSs.
5 Configure all routers one-by-one to only adise and to acceptwestyle TLVs.

6

Configure metrics Iger than 63.

Configuration Commands

Cisco 10S has a me"router isis" command line intexfe (CLI) subcommand called metric-style.
Once you are in the router isis subcommand mode, yritha option to choose the follng:

® Metric-style narrae—enables the router to aghtise and accept only old-style &
® Metric-style wide—enables the router to atise and accept only westyle TLVs
® Metric-style transition—enables the router to exdige and accept both styles

® Metric-style narra transition—enables the router to adise old-style TVs and accept both
styles

® Metric-style wide transition—enables the router toaatise n&v-style TLVs and accept both
styles

There are tw transition schemes that you can emgplsing the metric-style commands. Vtee
1 Narrow to transition to wide
2 Narraw to narrav transition to wide transition to wide

For more information on command syntax, see the Command Reference section found in this
document.

Implementation in IOS

I0S implementdothtransitionschemesNetwork administrator€anchoosehe schemehatsuits
thembest.For testnetworks, thefirst solutionis ideal.For realtransition bothschemesanbeused.
Thefirst schemeaequiredessstepsandthuslessconfigurationOnly thelargestof largestnetworks
that do not want to risk doubling their LSPDB during transition need to use the second solution.

Benefits
MPLS trafic engineering dérs benefits in tow main areas:

1. Higherreturnonnetwork backbonenfrastructuranvestmentSpecifically thebestroutebetweera pair
of POPs is determined taking into account the constraints of the backbonekreatd the total trét
load on the backbone.
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Related Features and Technologies

2. Reduction in operating costs. Costs are reduced because a number of important processes are auto-
mated,ncludingsetup, configurationmapping,andselectionof Multiprotocol Label Switchingtraffic
engineered tunnels (MPLS TE) across a Cisco 12000 series backbone.

Related Features and T echnologies

The MPLS trdfic engineering feature is related to the IS-IS, RSAf@ g Switching features,
whicharedocumentedh the CiscoProductDocumentatiorfseethesectionon Relateddocuments
and Hav MPLS Traffic Engineering Wirks).

Related Documents

® CiscolOSReleasd 2.0NetworkProtocolsConfiguation Guide Part 1, “ConfiguringIntegrated
IS-1S” chapter

® Cisco IOS Release 12Network Potocols Command Reface Part 1, “Integrated IS-IS
Commands” chapter

® Cisco I0S Release 11Network Potocols Configuation Guide Part 1, “Configuring RSVP”
chapter

® Cisco I0OS Release 11Network Potocols Command Refarce Part 1, “RSVP Commands”
chapter

® Cisco IOS Release 123witching Services Configation Guide “Tag Switching” chapter

® Cisco IOS Release 123witching Services Command Refiece “Tag Switching Commands”
chapter

Suppor ted Platf orms
® Cisco 7200 Series
® Cisco 7500 Series
® Cisco 12000 Series

Prerequisites

Your netvork must support the folleing Cisco 10S features before enabling MPLSficaf
engineering:

® Multiprotocol Label Switching
® |P Cisco Expressdfwarding (CEF)
® |S-IS

Suppor ted MIBs and RFCs

MIBs
There are no MIBs supported by this feature.
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List of Terms and Acronyms

RFCs
® RFC 2205, Resource ReSatMn Protocol (RSVP)

® RFC 1142, 1S-1S
® RFC 1195, Use of OSI IS-IS for Routing in TCP/IP and Duaifenments

List of T erms and Acr onyms

affinity bits—anMPLStraffic engineeringunnel'srequirementsntheattributesof thelinks it will
cross. The tunnel'sfafity bits and dfinity mask must match up with the attris of the arious
links carrying the tunnel.

call admission precedence-an MPLS trafic engineering tunnel with a higher priority will, if
necessarnpreempanMPLStraffic engineeringunnelwith alower priority. An expecteduseis that
tunnelsthatareharderto routewill have ahigherpriority, andcanpreemptunnelsthatareeasieito
route, on the assumption that thossdo priority tunnels can find another path.

constraint-basedrouting—Procedureandprotocolsusedto determinearouteacrossa backbone
taking into account resource requirements and resovadelality, instead of simply using the
shortest path.

flow—A traffic load entering the backbone at one point—point of presence (POP)—aing lita
from anotherthat must be tr&i€ engineered across the backbone. Thédrafad will be carried
across one or more LSP tunnels running from the entry POP titHRO®

headend—The upstream, transmit end of a tunnel.

IGP—Interior Gatavay Protocol.Internetprotocolusedto exchangeroutinginformationwithin an
autonomous system. Examples of common IGPs include,|IGRPEFand RIP

IS-IS—Intermediate System-to-Intermediate System. OSI link-state hierarchal routing protocol
wherebyintermediateSystem(1S) routersexchangeoutinginformationbasecdn a singlemetricto
determine netark topology

label-switched path (LSP) tunnel—A configured connection betweendwouters, using label
switchingto carrythepaclets.label-switchedpath (LSP)—A sequencef hops(RO...Rn)in which
apaclettravelsfrom ROto RnthroughlabelswitchingmechanismsA -switchedpathcanbechosen
dynamically based on normal routing mechanisms, or through configuration.

Label Switching Router (LSR)}—A Layer 3 router that forards packts based on thelue of a
label encapsulated in the patk

LCAC—Link-level (per hop) call admission control.

LSA—Link-state adertisement. Flooded paekused by OSPF that contains information about
neighbors and path costs. In IS-IS LSAs are used by theiregeduters to maintain their routing
tables.

Multipr otocol Label Switching traffic engineering—MPLS trafic engineering. A
constraint-basecbutingalgorithmfor routing TSPtunnels For thisearlyfield trial (EFT) effort, the
constraint®f concerrarebandwidth pathlength,calladmissiorprecedencéCAP),andsomebasic
policy mechanisms.

RSVP—Resource Reseation Protocol. Protocol for reserving netk resources to pvide
Quality of Service guarantees to applicatiomvio

tailend—The davnstream, recee end of a tunnel.
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Configuring a Device to Support Tunnels

traffic engineering—Thetechniquesndprocesseasedo causeaoutedtraffic to travel throughthe
network on a pathotherthanthe onethatwould have beenchoserif standardoutingmethodshad
been used.

Configuration T asks
Perform the follving tasks before enabling MPLS fiafengineering:
® Turn on MPLS tunnels
® Turn on Cisco ExpressoFfwarding (CEF)
® Turnon IS-IS
Perform the follaving tasks to configure MPLS tfaf engineering:
® Configuring a Deice to Support Ginnels
® Configuring an Intedce to Support RSVP-basedrihel Signalling and IGP Flooding
® Configuring an MPLS i&ffic Engineering Tinnel
® Configuring IS-IS for MPLS faffic Engineering

Configuring a De vice to Suppor t Tunnels

To configure a ddce to support tunnels, perform these steps in configuration mode.

Step Command Purpose

1 Router(config)# ip cef Enable standard CEF operation.

For information about CEF configuration and command syntax, see the
Cisco I0S Switting Solutions Configation Guide and Command
Refeence

2 Router(config)# mpls traffic-eng tunnels Enables the MPLS tri€ engineering tunnel feature on avide.

Configuring an Interface to Suppor t RSVP-based T unnel Signalling
and IGP Flooding

To configureaninterfaceto supportRSVP-basetunnelsignallingandIGP flooding, performthese
steps in the inteaice configuration mode.

Note Youneedto enablehetunnelfeatureandspecifytheamountof reserableRSVPbandwidth
if you have an interce that supports MPLS tfiafengineering.

Step Command Purpose

1 Router(config-if)# mpls traffic-eng tunnels Enable the MPLS tr&t engineering tunnel feature on an
interface.

2 Router(config-if)# ip rsvp bandwidth bandwidth Enable RSVP for IP on an intade and specify amount of

bandwidth to be reseed.

For a description of IP RSVP command syntax, se€tbeo 10S
Quality of Service Command Reface
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Configuring an MPLS Traffic Engineering Tunnel

Configuring an MPLS T raffic Engineering T unnel

To configureanMPL S traffic engineeringunnel,performthesestepsin theinterfaceconfiguration
mode.Thistunnelhastwo pathsetupoptions—apreferredexplicit pathandabackupdynamicpath.

Step Command

Purpose

1 Router(config)# interface tunnell Configure an intedce type and enter intade
configuration mode.

2 Router(config-if)# tunnel destination A.B.C.D Specify the destination for a tunnel.

3 Router(config-if)# tunnel mode mpls traffic-eng Setencapsulatiomodeof thetunnelto MPLS
traffic engineering.

4 Router(config-ify# tunnel  mpls traffic-eng bandwidth Configure bandwidth for the MPLS tfiaf

bandwidth engineering tunnel.
5 Router(config-if)# tunnel mpls traffic-eng Configure a named IFxglicit path.

path-option 1 explicit name boston

6 Router(config-if)#
path-option 2 dynamic

tunnel mpls traffic-eng

Configure a backup path to be dynamically
calculated from the tr&€ engineering
topology database.

Configuring IS-IS f or MPLS Traffic Engineering

The following tasks include 1S-IS trii€ engineering commandsofFa description of I1S-IS
commands ¢ecluding the 1S-IS trdic engineering commands), see @isco 10S Network

Protocols, Rrt 1 Command Refence

Step Command

Purpose

1 Router(config)# router isis Enable IS-IS routing and specify an I1S-IS
process for IPwhich places you in router
configuration mode.

2 Router(config-router)# mpls traffic-eng level 1 Turn on MPLS trdfc engineering for

IS-IS level 1.

3 Router(config-router)# mpls traffic-eng router-id Specify the trdfc engineering router
loopback0 identifier for the node to be the IP address
associated with inteate loopbackO.
4 Router(config-router)# metric-style wide Configure a router to generate and accept

only nav-style TLVs.
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Configuring an MPLS Traffic Engineering Tunnel

Configuration Example

FigurelillustratesasampleMPLS topology Thesectionghatfollow containsampleconfiguration
commands you enter to implement the failag basic tunnel configuration.

Figure 1 Sample MPLS T raffic Engineering T unnel Configuration

Router 3
12.12.12.12

sS1/3 Tunnel 2

s1o0 Tunnel 2 s12 1 133.0.0 =2
e s10 S10 S113 S1/0 e %
N
_ 1 131.00 2 _ Tunnel 1 _ Tunnel 1 } _
Router 1 Tunnel 1 Router 2 Router 4 Router 5
11.11.11.11 15.15.15.15 14.14.14.14 17.17.17.17

Configuring an MPLS Traffic Engineering Tunnel

This exkample shws you hav to configure a dynamic tunnel andihto add a second tunnel to the
same destination with ax@icit path. Note that this@mple specifies point-to-point outgoing IP
addressesBefore you configure MPLS tiféd engineering tunnels, you must enter the fuifg
global, IS-IS, and inteaice commands on the router

configure terminal

ip cef

mpls traffic-eng tunnels

interface loopback 0
ip address 11.11.11.11 255.255.255.255
ip router isis

interface s1/0
ip address 131.0.0.1 255.255.0.0
ip router isis
mpls traffic-eng tunnels
ip rsvp bandwidth 1000
mpls traffic-eng administrative-weight 10

router isis

net 47.0000.0011.0011.00

is-type level-1

metric-style wide
mpls traffic-eng router-id Loopback0
mpls traffic-eng level-1

Multiprotocol Label Switching (MPLS) Traffic Engineering 13

Arista Networks, Inc., Ex. 1023, Page 13
Arista Networks, Inc. v. Orckit Corporation, IPR2024-01238



Configuration Example

This exkample includes the commands for configuring a dynamic tunnel from Router 1 to Router 5.

configure terminal
interface tunnell
ip unnumbered loopback 0
tunnel destination 17.17.17.17
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng bandwidth 100
tunnel mpls traffic-eng priority 1 1
tunnel mpls traffic-eng path-option 1 dynamic

To verify that the tunnel is up and tfiafis routed through the tunnel, enter these commands:

show mpils traffic-eng tunnel
show ip route 17.17.17.17

show mpls traffic-eng autoroute
ping 17.17.17.17

show interface tunnell accounting
show interface s1/0 accounting

To create anlicit path, enter these commands:

configure terminal

ip explicit-path identifier 1
next-address 131.0.0.1
next-address 135.0.0.1
next-address 136.0.0.1
next-address 133.0.0.1

To add a second tunnel to the same destination witRkpditie path, enter these commands:

configure terminal
interface tunnel2
ip unnumbered loopback 0
tunnel destination 17.17.17.17
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng bandwidth 100
tunnel mpls traffic-eng priority 1 1
tunnel mpls traffic-eng path-option 1 explicit identifier 1

To verify that the tunnel is up and tfiafis routed through the tunnel, enter these commands:

show mpls traffic-eng tunnel
show ip route 17.17.17.17

show mpls traffic-eng autoroute
ping 17.17.17.17

show interface tunnell accounting
show interface s1/0 accounting
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Configuring an MPLS Traffic Engineering Tunnel

Command Ref erence

Thissectiondocumentsien or modifiedcommandsAll othercommandsisedwith thisfeatureare
documented in the Cisco IOS Release 12.0 command references.

append-after

index

ip explicit-path

list

metric-style narrow

metric-style transition

metric-style wide

mpls traffic-eng

mpls traffic-eng area

mpls traffic-eng administrative-weight
mpls traffic-eng attribute-flags

mpls traffic-eng flooding thresholds

mpls traffic-eng link timers bandwidth-hold
mpls traffic-eng link timers bandwidth-hold
mpls traffic-eng link timers periodic-flooding
mpls traffic-eng reoptimize timers frequency
mpls traffic-eng router-id

mpls traffic-eng tunnels (configuration)
mpls traffic-eng tunnels (interface)

mpls traffic-eng tunnels (configuration)
show ip explicit-paths

show ip rsvp host

show isis database grbose

show isis mpls traffic-eng adjacency-log
shaw isis mpls traffic-eng adertisements
show isis mpls traffic-eng tunnel

show mpls traffic-eng autoroute

show mpls traffic-eng link-management admission-coniol

show mpls traffic-eng link-management adertisements

show mpls traffic-eng link-management banavidth-allocation

show mpls traffic-eng link-management igp-neighbors

show mpils traffic-eng link-management interfaces

show mpls traffic-eng link-management summary
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Command Reference

® show mpils traffic-eng topology

® show mpls traffic-eng tunnel

® show mpils traffic-eng tunnel summary

® tunnel mpls traffic-eng affinity

® tunnel mpls traffic-eng autoroute announce
® tunnel mpls traffic-eng autoroute metric

® tunnel mpls traffic-eng bandwidth

® tunnel mpls traffic-eng path-option

® tunnel mpls traffic-eng priority

¢ tunnel mode mpils traffic-eng

In Cisco 10S Release 12.0(1)T or latgou can search and filter the outputsbow andmore
commandsThisfunctionalityis usefulwhenyou needto sortthroughlargeamountsf output,or if
you want to eclude output that you do not need to see.

To use this functionalityenter ashowv or more command follaved by the “pipe” charactef)(one
of the lkeywordsbegin, include, orexclude and an epression that you a&nt to search or filter on:

command {begin | include | excludg regular-expression

Following is an @ample of theshav atm vc command in which you &nt the command output to
begin with the first line where thexpression “PeakRate” appears:

show atm vc | begin PeakRate

For moreinformationonthesearchandfilter functionality referto the CiscolOS Releasel2.0(1)T
feature module title€LI String Seach.
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append-after

append-after

To insert a path entry after a specific madeimbery use theappend-after IP explicit path
subcommand.

append-afterindex command

Syntax Description

index Previous index number Valid range is 0 to 65534.

command Oneof thelP explicit pathconfiguratiorcommandshatcreates
apathentry (Currently only thenext-addressommanccanbe
used.)

Default
No dehult behaior or values.

Command Mode
IP explicit path subcommand

Command History

Release Modification

12.0(5)S This command ws introduced.

Example
The folloving command inserts ¢next-address subcommand after the specific inde
Router(config-ip-expl-path)# append-after 5 next-address 3.3.27.3
Related Commands
Command Description
index Specifiesa pathentrymodifying commandvith anindex thatindicates

which entry should be modified or created.

ip explicit-path Enters the subcommand mode for ¥pleit paths

list Displays all or part of thexglicit path(s).

next-address Specifies the net IP address in thexplicit path configuration.
shaw ip explicit paths Shaws configured IP>licit paths.
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index

inde x

To insert or modify a path entry at a specific idese thendex IP explicit path subcommand.

index index command

Syntax Description

index Specifies entry indenumber Valid range is 0 to 65534.

command Oneof thelP explicit pathconfiguratiorcommandshatcreates
or modifies a path entryCurrently only thenext-address
command can be used.)

Default
No detwult behaior or values.

Command Mode
IP explicit path subcommand

Command History

Release Modification

12.0(5)S This command was introduced.

Example
The folloving command specifies where thext-addresscommand should be inserted in the list:

Router(cfg-ip-expl-path)# index 6 next-address 3.3.29.3
Explicit Path identifier 6:
6: next-address 3.3.29.3

Related Commands

Command Description

append-after Similar to theindex subcommand,xeept that the e path entry is
inserted after the specified indeumber Renumbering of commands
may be performed as a result.

ip explicit-path Enters the subcommand mode for ¥pleit paths
list Displays all or part of thexglicit path(s).
next-address Specifies the net IP address in thexplicit path.
shaw ip explicit paths Shaws configured IP>licit paths.

18 Cisco I0S Release 12.0(5)S

Arista Networks, Inc., Ex. 1023, Page 18
Arista Networks, Inc. v. Orckit Corporation, IPR2024-01238



ip explicit-path

ip explicit-path
To enterthesubcommandnodefor IP explicit pathsto createor modify thenamedpath,usetheip
explicit-path commandAn IP explicit pathis alist of IP addresse®achrepresentingnodeor link
in the eplicit path.

ip explicit-path {name WORD | identifier numbe} [{enable | disable}]

Syntax Description
nameWad Specifies eplicit path by name.

identifier number Specifies rplicit path by numberYou can specify a number
from 1 to 65535.

enable Sets the state of the path to be enabled.
disable Prevents the path from being used for routing while it is being
configured.
Default
Enabled
Command Mode
Configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Example

Thefollowing commandentergheexplicit pathsubcommanedhodefor IP explicit pathsandcreates
a path with the number 500.

Router(config)# ip explicit-path identifier 500
Router(config-ip-expl-path)
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ip explicit-path

Related Commands

Command Description

append-after Similar to theindex subcommand,xeept that the ne path entry is
inserted after the specified indeumber Renumbering of commands
may be performed as a result.

index Specifiesa pathentrymodifyingcommandvith anindex thatindicates
which entry should be modified or created.

list Displays all or part of thexlicit path(s).
next-address Specifies the ne IP address in thexplicit path.
shaw ip explicit paths Shaws configured IP>licit paths.
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list

list
To shav all or part of the xplicit path or paths, use ttist IP explicit path subcommand.

list [{ starting index numbe}]

Syntax Description

starting inde number Displays the list starting at the entry indeumber Valid range
is 1 to 65535.

Default
No detwult behaior or values.

Command Mode
IP explicit path subcommand

Command History

Release Modification

12.0(5)S This command was introduced.

Example
The folloving example shars the &plicit path starting at the indenumber 2.

Router(cfg-ip-expl-path# list
Explicit Path name Joe:
1:next-address 10.0.0.1
2:next-address 10.0.0.2
Router(cfg-ip-expl-path# list 2
Explicit Path name Joe:
2:next-address 10.0.0.2
Router(cfg-ip-expl-path#

Related Commands

Command Description

append-after Similar to theindex subcommand xeept that the ne path entry is
inserted after the specified indeumber Renumbering of commands
may be performed as a result.

index Specifiesa pathentrymodifyingcommandvith anindex thatindicates
which entry should be modified or created.

ip explicit-path Enters the subcommand mode for ¥pleit paths
next-address Specifies the ne IP address in thexplicit path.
show ip explicit paths Shaws configured IPlicit paths.
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metric-style narrow

metric-style narr ow

To configurearouterto generat@ndaccepold-styleTLVs (TLV standdor type,length,andvalue
object), use thenetric-style narrow command.

metric-style narrow [transition] [{level-1|level-2 | level-1-2]

Syntax Description

transition (Optional) Instructs the router to use both old and sigle
TLVs.

level-1 Enables this command on routingéé1.

level-2 Enables this command on routingeé?2.

level-1-2 Enables this command on routingedés 1 and 2.

Default

IS-IStraffic engineeringxtensiondncludenew-style TLVs with wider metricfieldsthanold-style
TLVs. By default,theMPLS traffic engineerindmagegeneratesld-styleTLVs only. To do MPLS
traffic engineering, a router needs to generate stgle TLVS.

Command Mode
Router configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Example
Thefollowing commandnstructstherouterto generat@ndaccepold-styleTLVs onrouterlevel 1.
Router(config)# metric-style narrow level-1
Related Commands
Command Description
metric-style wide Configures a router to generate and accept onlystgle TLVs.
metric-style transition Configures a router to generate both old-style andstgle TLVs.
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metric-style transition

metric-style transition

To configurearouterto generat@ndaccepbothold-styleandnew-style TLVs (TLV standdor type,
length, and &lue object), use thaetric-style transition command.

metric-style transition [{ level-1|level-2 | level-1-2]

Syntax Description

Default

Command Mode

Command History

Example

level-1 Enables this command on routingéé1.
level-2 Enables this command on routingeé?2.
level-1-2 Enables this command on routingdés 1 and 2.

IS-IS traffic engineeringextensionsncludenew-style TLVs with wider metricfieldsthanold-style
TLVs. By default,theMPLS traffic engineeringmagegeneratesld-styleTLVs only. To do MPLS
traffic engineering, a router needs to generate stgle TLVs.

Router configuration

Release Modification

12.0(5)S This command was introduced.

The folloving command configures a router to generate and accept both old-stylenvasiylae
TLVs on level 2.

Related Commands

Router(config)# metric-style transition level-2
Command Description
metric-style narray Configures a router to generate and accept old-stys TL
metric-style wide Configures a router to generate and accept onlystgle TLVs.
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metric-style wide

metric-style wide

To configurearouterto generat@ndacceponly new-style TLVs (TLV stand<or type,length,and
value object), use thaetric-style wide command.

metric-style wide [transition] [{level-1|level-2 | level-1-2]

Syntax Description

transition (Optional) Instructs the router to accept both old anwd stgle
TLVs.

level -1 Enables this command on routingéé1.

level-2 Enables this command on routingeé?2.

level-1-2 Enables this command on routingedés 1 and 2.

Default

IS-IStraffic engineeringxtensiondncludenew-style TLVs with wider metricfieldsthanold-style
TLVs. By default,theMPLS traffic engineerindmagegeneratesld-styleTLVs only. To do MPLS
traffic engineering, a router needs to generate stgle TLVS.

Command Mode
Router configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

If you enter the metric-wide style command, a router generates and accepts\estyladLVs.
Thereforetherouterusedessmemoryandotherresourcesatherthangeneratingothold-styleand
new-style TLVs.

This style is appropriate for enabling MPLS fi@éngineering across an entire neth

Note This discussion of metric-styles and transition styiateis oriented teards trafic
engineeringleployment.Othercommandsndmodelsmaybeappropriatéf thenew-styleTLVs are
desiredor otherreasonskor example,anetwork mayrequirewider metrics but maynotusetraffic
engineering.

Example
Thefollowing commanctonfiguresarouterto generatendaccepbonly new-style TLVs onlevel 1:

Router(config)# metric-style wide level-1
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metric-style wide

Related Commands

Command Description

metric-style narrey Configures a router to generate and accept old-styls TL

metric-style transition Configuresarouterto generat@ndaccepbothold-styleandnew-style
TLVs
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mpls traffic-eng

mpls traffic-eng

To turnonfloodingof MPLS traffic engineerindink informationinto theindicatedS-IS level, use
thempls traffic-eng command.

mpls traffic-eng isis-level {level-1 | level-2}

Syntax Description

level-1 Flood MPLS trafic engineering link information into 1S-1S
level 1.

level-2 Flood MPLS trafic engineering link information into 1S-1S
level 2.

Default
Flooding is disabled.

Command Mode
Router configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Thiscommandappearsspartof theroutingprotocoltree,andcausesink resourcenformation(for
instancebandwidthavailable)for appropriatelyconfiguredinks to befloodedin thelS-ISlink state
database.

Example
The folloving command turns on MPLS tfigfengineering for IS-1S hel 1.
Router(router-config)# mpls traffic-eng isis-level level 1
Related Commands
Command Description
mpls traffic-eng router-id Specifies the tréit engineering router identifier for the node to be the

IP address associated with theagi interfice.
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mpls traffic-eng area

mpls traffic-eng area

To turn on MPLS trdic engineering for the indicated I1SIS/é, use thenmpls traffic-eng area
command.

mpls traffic-eng areal-n

Syntax Description

I-n

Default

Command Mode
Router configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Thiscommands includedin theroutingprotocolconfiguratiortree,andis supportedor bothOSPF
and IS-IS. The command onlyffedts the operation of MPLS tfef engineering if MPLS trdit
engineering is enabled for that routing protocol instance.

Currently only a single leel may be enabled for tfaf engineering.

Example
The folloving command

mpls traffic-eng area

Related Commands

Command Description
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mpls traffic-eng administrative-weight

mpls traffic-eng administrative-weight

To override the Internet Gakgy Protocok (IGP) administragie weight (cost) of the link, use the
mpls traffic-eng administrati ve-weightcommandTo disablethis feature usethe no form of this
command.

mpls traffic-eng administrative-weightweight
no mpls traffic-eng administrative-weightweight

Syntax Description

weight Cost of the link.

Default
Matches IGP cost

Command Mode
Interface configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Example
The folloving example errides the IGR cost of the link and sets the cost to 20.
Router(config_if)# mpls traffic-eng administrative-weight 20
Related Commands
Command Description

mpls traffic-eng attribute-flags ~ Sets the usespecified attribte-flags for an intesice.
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mpls traffic-eng attribute-flags

mpls traffic-eng attrib  ute-fla gs

To set the usespecified attribte-flags for the intesice, use thenpls traffic-eng attribute-flags
commandTheinterfaceis floodedglobally sothatit canbeusedasatunnelheadengathselection
criterion. 10 disable this feature, use the form of this command.

mpls traffic-eng attrib ute-flags0x0-OxFFFFFFFF
no mpls traffic-eng attribute flagsOx0-OxFFFFFFF

Syntax Description

0x0-OxFFFFFFF Represents 32 bits. This mask is compared with a tunnel’
affinity bits during dynamic path selection.

Default
Default is 0x0.

Command Mode
Interface configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Thepurposeof thiscommands to assigrattributesto alink in orderto causeunnelswith matching
attributes (as represented by thefirafy bits) to prefer this link wer others which do not match.

Example
The folloving example sets the attrile flags:
Router(config-if)# mpls traffic-eng attribute-flags 0x0101
Related Commands
Command Description

mpls traffic-eng administrative weight  Overridesthe Interior Gatavay Protocols (IGP) administratve weight
of the link.
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mpls traffic-eng flooding thresholds

mpls traffic-eng flooding thresholds

To set a links resered bandwidth thresholds, use thels traffic-eng flooding thresholds
commands. If a bandwidth threshold is crossed, thesliskhdwidth information is immediately
floodedthroughouthe network. To returnto thedefault settings usethe no form of thiscommand.

mpls traffic-eng flooding thresholds{ down | up} percent[percent..]
no mpls traffic-eng flooding thresholds{ down | up} percent[percent..]

Syntax Description

down Sets the thresholds for decreased resowaiéahility. The
range is 0 to 99 percent.

up Sets the thresholds for increased resowaéamility. The
range is 1 to 100 percent.

percent[perceni Specifies the bandwidth thresholgdé

Default
The deéult fordown is

100, 99, 98, 97, 96, 95, 90, 85, 80, 75, 60, 45, 30, 15.
The deéult forup is
15, 30, 45, 60, 75, 80, 85, 90, 95, 97, 98, 99, 100.

Command Mode
Interface configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

When a threshold is crossed, MPLSficagéngineering link management adtises updated link
information. Similarly if no thresholds are crossed, changes may be flooded periodically unless
periodic flooding has been disabled.

Example

Thefollowing examplesetsthelink’ sresenedbandwidthfor decreasecesourcevailability (down)
and for increased resourceadability (up) thresholds.

Router(config-if)# mpls traffic-eng flooding thresholds down 100 75 25
Router(config-if)# mpls traffic-eng flooding thresholds up 25 50 100
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mpls traffic-eng flooding thresholds

Related Commands

Command Description

mpls traffic-eng link-timers periodic-flooding Sets the length of the inteivused for periodic
flooding.

show mpls traffic-eng link-management adertisements Shaws local link information currently being

flooded by MPLS trdic engineering link
management into the global fiafengineering
topology

show mpls traffic-eng link-managementbandwidth-allocation Shaws current local link information.
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mpls traffic-eng link timers bandwidth-hold

mpls traffic-eng link timer s band width-hold

To set the length of time that bandwidth is "held" for a RS¥# Fhessage whileaiting for the
corresponding RSVP Resv message to come back, usgthéraffic-eng link timers
bandwidth-hold command.

mpls traffic-eng link timers bandwidth-hold hold-time

Syntax Description

hold-time Setsthelengthof time thatbandwidthcanbe held. Therangeis
from 1 to 300 seconds.

Default
15 seconds

Command Mode
Configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Example
The folloving example sets the length of time that bandwidth is held to 10 seconds.
Router(config)# mpls traffic-eng link-management timers bandwidth-hold 10
Related Command
Command Description
show mpls traffic-eng link-management Shaws current local link information.

bandwidth-allocation
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mpls traffic-eng link timers periodic-flooding

mpls traffic-eng link timer s periodic-flooding

To set the length of the interlvused for periodic flooding, use thwpls traffic-eng link timers
periodic-flooding command.

mpls traffic-eng link timers periodic-flooding interval

Syntax Description

interval Length of interal used for periodic flooding (in seconds). The
range is 0-3600. If you set thialue to 0, you turn dperiodic
flooding. If you set thisalue agwhere in the range from 1 to
29, itis treated at 30.

Default
3 minutes

Command Mode
Configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Use this command to set the length of the irglenged for periodic flooding to aeftise link state
information changes that do not trigger immediate action gamele, a change to the amount of
bandwidth allocated that does not cross a threshold).

Example

Thefollowing examplesetstheintenval lengthfor periodicfloodingto adwertisefloodingchangeso
120 seconds.

Router(config)# mpls traffic-eng timers periodic-flooding 120

Related Commands

Command Description

mpls traffic-eng flooding thresholds  Sets a links resered bandwidth threshold.
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mpls traffic-eng reoptimize timers frequency

mpls traffic-eng reoptimiz e timer s frequenc y

To controlthefrequeny atwhichtunnelswith established SPsarechecledfor better SPsusethe
mpls traffic-eng reoptimize timers frequencycommand.

mpls traffic-eng reoptimize timers frequencyseconds

Syntax Description

seconds Sets the frequeymf reoptimization, in seconds. Alue of 0
disables reoptimization.

Default
3600 seconds (1 hour) with a range of 0 to 604800 seconds (1 week).

Command Mode
Configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

A devicewith traffic engineeringunnelsperiodicallyexaminesunnelswith establishedl SPsto see
if better LSPs arevailable. If a better LSP seems to baitable, the déce attempts to signal the
better LSP and, if successful, replaces the old and inferior LSP withwhanaebetter LSP

Example
The following example sets the reoptimization frequgma one day
Router(config)# mpls traffic-eng reoptimize timers frequency 86400
Related Commands
Command Description

mpls traffic-eng reoptimize (exec) Does a reoptimization checkwo

tunnel mpls traffic-eng lockdovn Does not do a reoptimization check on this tunnel.
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mpls traffic-eng router-id

mpls traffic-eng r outer -id

To specify the trdic engineering router identifier for the node to be the IP address associated with
the gven interfice, use thmpls traffic-eng router-id command.

mpls traffic-eng router-id interface

Syntax Description

Default

Command Mode

Command History

Usage Guidelines

Example

interface

No detwult behaior or values.

Router configuration

Release Modification

12.0(5)S This command was introduced.

ThisrouteridentifieractsasastablelP addresgor thetraffic engineeringonfigurationThis stable

IP address is flooded to all nodesr Bll trafic engineering tunnels originating at other nodes and
ending at this node, the tunnel destination must be set to the destination ndbeé&ntadeering
routeridentifier, sincethatis theaddresshetraffic engineeringopologydatabasatthetunnelhead
uses for its path calculation.

Related Commands

Command Description

mpls traffic-eng Turnonfloodingof MPLS traffic-engineerindink informationinto the
indicated IGP leel/area.
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mpls traffic-eng tunnels (configuration)

mpls traffic-eng tunnels (configuration)

To enable MPLS tréit engineering tunneling signalling on avibe, use thenpls traffic-eng
tunnels command.

mpls traffic-eng tunnels
no mpls traffic-eng tunnels

Syntax Description
This command has noguments or &words.

Default
The feature is disabled.

Command Mode
Configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Enables the MPLS tréié-engineering feature on avdee. To use the feature, MPLS tfiaf
engineering must also be enabled on the desireddnesyf

Example
The folloving command turns on the MPLS fiafengineering feature for adee:
Router(config)# mpls traffic-eng tunnels
Related Commands
Command Description

mpls traffic-eng tunnels (interface) Enables MPLS trdit engineering tunnel signalling on an
interface
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mpls traffic-eng tunnels (interface)

mpls traffic-eng tunnels (interface)

To enableMPLS traffic engineeringunnelsignallingon aninterface, assumingt is enabledor the
device, use thenpls traffic-eng tunnelscommand.

mpls traffic-eng tunnels
no mpls traffic-eng tunnels

Syntax Description
This command has noguments or &words.

Default
The feature is disabled on all int&ces.

Command Mode
Interface configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Enables the MPLS tréi¢-engineering feature on the int@ce. D use the feature, MPLS tfiaf
engineering must also be enabled on thaécde An enabled inteate has its resource information
floodedinto theappropriatdGPlink statedatabaseandacceptdraffic engineeringunnelsignalling
requests.

Example
The folloving commands turns on MPLS tiiafengineering on inteate Ethernet0/0.

Router# configure terminal

Router(config)# interface Ethernet0/0
Router(config-if)# mpls traffic-eng tunnels
Related Commands
Command Description

mpls traffic-eng tunnels (configuration) Enables MPLS trdic engineering tunneling signalling on a
device.
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next-address

next-ad dress

To specify the ne IP address in thexplicit path, use theext-addressIP eplicit path
subcommand.

next-addressA.B.C.D

Syntax Description
AB.C.D Specifies the IP address in theplicit path.

Default
No detwult behaior or values.

Command Mode
IP explicit path subcommand

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

For a point-to-point integfce, specify the IP address of the outgoing iaterfler an Ethernet
interface specifythelP addresgor theoutboundnterfaceandinboundinterface For point-to-point
or Ethernet intedces, specify the MPLS tfaf engineering router ID.

Example

Thefollowing commandassignthenumber60to theIP explicit path,setthe stateof the pathto be
enabled, and specify 3.3.27.3 as thet e address in the list of IP addresses.

Router# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.

Router(config)# mpls traffic-eng tunnels
Router(config)# ip explicit-path identifier 60 enable
Router(cfg-ip-expl-path)# next-address 3.3.27.3

Explicit Path identifier 60:
1: next-address 3.3.27.3
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next-address

Related Commands

Command Description

append-after Similar to theindex subcommand,xeept that the ne path entry is
inserted after the specified indeumber Renumbering of commands
may be performed as a result.

index Specifiesa pathentrymodifyingcommandvith anindex thatindicates
which entry should be modified or created.

ip explicit-path Enters the subcommand mode for ¥pleit paths.
list Displays all or part of thexglicit path(s).
shaw ip explicit paths Shaws configured IP>licit paths.
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show ip explicit-paths

show ip e xplicit-paths
To enter the subcommand mode for ¥leit paths to create or modify the named path, use the

show explicit-paths EXEC commandAn IP explicit pathis alist of IP addresse®achrepresenting
a node or link in thexlicit path.

show ip explicit-paths [{ nameWard | identifier numbej] [ detail]

Syntax Description

nameWad Specifies eplicit path by name.
identifier number Specifies rplicit path by number
detail (Optional) Display information in long form.

Default
No detult behaior or values.

Command Mode
EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Example
The followving example shwrs output from thahow ip explicit-paths command:

Router# show ip explicit-paths
PATH 200 (strict source route, path complete, generation 6)

1: next-address 3.3.28.3
2: next-address 3.3.27.3

Tablel lists the fields displayed in thisample.

Table 1 Show IP Explicit-P aths Field Descriptions

Field Description

PATH Path name or numbgiollowed by path status.
1: nt-address The first IP address in the path.

2. nt-address The second IP address in the path.
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show ip explicit-paths

Related Commands

Command Description

append-after Similar to theindex subcommand,xeept that the ne path entry is
inserted after the specified indeumber Renumbering of commands
may be performed as a result.

index Specifiesa pathentrymodifyingcommandvith anindex thatindicates
which entry should be modified or created.

ip explicit-paths Enters the subcommand mode for ¥pleit paths.
list Displays all or part of thexglicit path(s).
next-address Specifies aext-addresssubcommand with an ingehat specifies

where the command should be inserted in the list.
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show ip rsvp host

show ip r svp host

To display RSVP terminal point information for reeats or senders, use thleow ip rsvp host
EXEC command.

show ip rsvp host {host {recevers | senders} | installed | interface | neighbor ¢quest |
resewation | sender}

Syntax Description

host Displays RSVP endpoint senders and nesrsiinformation.
installed Displays RSVP installed resetions.

interface Displays RSVP integice information.

neighbor Displays RSVP neighbor information.

request Displays RSVP reseations upstream information.
resewation Displays RSVP reseation Requests from Dmstream
sender Displays RSVP path state information

temp-psb Displays RSVP RTH requests\waiting polio/ decision
temp-rsb Displays RSVP reseation requestsveaiting poliey decisions

Default
No detult behaior or values.

Command Mode

EXEC
Command History
Release Modification
11.2 This command ws introduced.
12.0(5)S The keyword host vas added.

Sample Display
The folloving examples she output fromshow ip rsvp host recevers command:

router#  show ip rsvp host receivers
To From Pro DPort Sport Next Hop  I/F Fi Serv BPS Bytes
10.0.0.11 10.1.04 0 100111 SE LOAD 100K 1K
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show ip rsvp host

Table2 lists the fields displayed in thigample.

Table 2 Show IP RSVP Host Field Descriptions

Field Description

To IP address of the reeer.

From IP address of the sender

Pro Protocol code.

DPort Destination port number

Sport Source port number

Next Hop IP address of the rehop.

I/F Interface of the ne hop.

Fi Filter (Wild Card Filter Shared Explicit Filteror Fixed Filter).
Serv Service (@alue can beate orload).
BPS Resenration rate in bits per second.
Bytes Bytes of lurst size requested.
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show isis database verbose

show isis database verbose

To display more information about the database, usshtve isis database grboseEXEC

command.

show isis database grbose

Syntax Description
This command has nogarments or &words.

Default
No detult behaior or values.

Command Mode
EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Sample Display

The followving example shws output from thahow isis database grbosecommand:

Router# show isis database verbose

IS-IS Level-1 Link State Database
LSPID LSP Seq Num LSP Checksum LSP Holdtime  ATT/P/OL
dtp-5.00-00 * 0x000000E6 0xC9BB 1042 0/0/0

Area Address:49.0001

NLPID: 0xCC

Hostname:dtp-5

Router ID: 5.5.5.5

IP Address: 172.21.39.5

Metric:10 1P 172.21.39.0/24

dtp-5.00-01 * 0x000000E7 0xAB36 1065 0/0/0
Metric:10 I1S-Extended dtp-5.01
Affinity:0x00000000

Interface IP Address:172.21.39.5

Physical BW:10000000 bits/sec

Reservable BW:1166000 bits/sec

BW Unreserved[0]: 1166000 bits/sec, BW Unreserved[1]: 1166000 bits/sec
BW Unreserved|[2]: 1166000 bits/sec, BW Unreserved[3]: 1166000 bits/sec
BW Unreserved[4]: 1166000 bits/sec, BW Unreserved[5]: 1166000 bits/sec
BW Unreserved[6]: 1166000 bits/sec, BW Unreserved[7]: 1153000 bits/sec

Metric:0 ES dtp-5
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show isis database verbose

Table3 lists the fields displayed in thigample.

Table 3 Show IS-IS Database V erbose Field Descriptions
Field Description
LSPID The LSP identifierThe first six octets form the System ID of the

router that originated the LSP

The net octet is the pseudonode ID. When this byte is zero, the LSP
describes links from the system. When it is nonzero,the LSP is a so
callednon-pseudonodeSP Thisis similarto arouterLSA in OSPF

The LSP will describe the state of the originating router

For each LAN, the designated router for that LAN will create and
flood a pseudonode LSgescribing all systems attached to that LAN.

Thelastoctetis theLSPnumberIf thereis moredatathancanfit in a
single LSPthe LSP will be diided into multiple LSP fragments.
Each fragment will hae a diferent LSP numbeAn asterisk (*)
indicates that the LSPas originated by the system on which this
command is issued.

LSP Seq Num Sequence number for the LSP thatwiather systems to determine
if they have receved the latest information from the source.

LSP Checksum Checksum of the entire LSP patk

LSP Holdtime Amountof time theLSPremainsvalid, in secondsAn LSP holdtime

of zeroindicateghatthis LSPwaspurgedandis beingremovedfrom
all routersLSDB. Thevaluebetweerbracletsindicateshow long the
purged LSP will stay in the LSDB before being completely resdo

ATT The Attach bit. This indicates that the router is also&L2 router
and it can reach other areas. L1-only routers and L1L2 routers that
have lost connection to other L2 routers will use the attached bit to
find theclosest 2 router They will pointadefaultrouteto theclosest

L2 router

P The P bit. Detects if the IS is area partition repair capable. Cisco and
other vendors do not support area partition repair

oL The Owerload bit. Determines if the IS is congested. If ther@ad

bit is set,otherrouterswill notusethis systemasatransitrouterwhen
calculating routers. Only paets for destinations directly connected
to the owerloaded router will be sent to this router

Area Address Reachable area addresses from the robetel.1 LSPs, these are the
area addresses configured manually on the originating réatdr2
LSPs, these are all the area addresses for the area this route belongs

to.
NLPID
Hostname
IP Address IPv4 address for the intexde
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show isis database verbose

Metric IS-1S metric for the cost of the adjacgrimetween the originating
router and the advtised neighboror the metric of the cost to get
from thead\ertisingrouterto theadvertiseddestination(which canbe
an IP address, an ES or a CLNS prefix).

Affinity Link’s attritute flags being flooded.

Interface IP Address

Physical BW Link’s bandwidth capacity (in bits per second).
Reserable BW Amount of reserable bandwidth on this link.

BW Unresered Amount of bandwidth that isvailable for reseration.
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show isis mpls traffic-eng adjacency-log

show isis mpls traffic-eng adjacenc y-log

To display a log of 20 entries of MPLS fiafengineering 1S-IS adjacenchanges, use thehow
isis mpls traffic-eng adjacency-lodEXEC command.

show isis mpls traffic-eng adjacency-log

Syntax Description
This command has nogarments or &words.

Default
No detult behaior or values.

Command Mode

EXEC
Command History
Release Modification
12.0(5)S This command was introduced.

Sample Display
The folloving is sample output from thehow isis mpls traffic-eng adjacency-loggcommand:

Router# show isis mpls traffic-eng adjacency-log

IS-IS RRR log

When  Neighbor ID IP Address Interface Status Level
04:52:52 0000.0024.0004.02 0.0.0.0 Et0/2 Up level-1
04:52:50 0000.0026.0001.00 170.1.1.2 PO1/0/0 Up level-1
04:52:37 0000.0024.0004.02 0.0.0.0 Et0/2 Up level-1

Table4 lists the fields displayed in thigample.

Table 4 Show IS-IS MPLS Traffic-Eng Adjacenc y-Log Field Descriptions

Field Description

When The amount of time since the entry of the log has been recorded.
Neighbor ID Identification alue of the neighbor

IP Address Neighbors IPv4 address.

Interface Interface from which a neighbor is learned.

Status Up (active) or Davn (disconnected)

Level Indication of routing leel.
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show isis mpls traffic-eng advertisements

show isis mpls traffic-eng ad vertisements

Todisplaythelastfloodedrecordfrom MPLStraffic engineeringusetheshow isismpls traffic-eng
advertisementsEXEC command.

show isis mpls traffic-eng adertisements

Syntax Description
This command has nogarments or &words.

Default
No detult behaior or values.

Command Mode
EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Sample Display
The folloving is output from thehaw isis mpls traffic-eng adertisementscommand:

Router# show isis mpls traffic-eng advertisements

System ID:dtp-5.00
Router ID:5.5.5.5
Link Count:1
Link[1]

Neighbor System ID:dtp-5.01 (broadcast link)
Interface IP address:172.21.39.5
Neighbor IP Address:0.0.0.0
Admin. Weight:10
Physical BW:10000000 bits/sec
Reservable BW:1166000 bits/sec
BW unreserved[0]:1166000 bits/sec, BW unreserved
BW unreserved[2]:1166000 bits/sec, BW unreserved
BW unreserved[4]:1166000 bits/sec, BW unreserved
BW unreserved[6]:1166000 bits/sec, BW unreserved
Affinity Bits:0x00000000

1]:1166000 bits/sec
3]:1166000 bits/sec
5]:1166000 bits/sec
7]:1153000 bits/sec
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show isis mpls traffic-eng advertisements

Table5 lists the fields displayed in thigample.

Table 5 Show IS-IS MPLS Traffic-Eng Ad vertisements Field Descriptions
Field Description

System ID Identification alue for the local system in the area.
Router ID MPLS trafic engineering router ID.

Link Count Number of links adertised by MPLS trditt engineering.

Neighbor System 1D

Identification \alue for the remote system in an area.

Interface IP address

IPv4 address of the intaxe.

Neighbor IP Address

IPv4 address of the neighbor

Admin. Weight

Administrative weight associated with this link.

Physical BW

Link’s bandwidth capacity (in bits per second).

Reserable BW

Amount of reserable bandwidth on this link.

BW unresered

Amount of bandwidth that isvailable for reseration.

Affinity Bits

Link’s attritute flags being flooded.
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show isis mpls traffic-eng tunnel

show isis mpls traffic-eng tunnel

To display information about tunnels considered in 1S-18 hep calculation, use trshaw isis
mpls traffic-eng tunnel EXEC command.

show isis mpls traffic-eng tunnel

Syntax Description

This command has nogarments or &words.

Default

No detult behaior or values.

Command Mode
EXEC

Command History

Release

Modification

12.0(5)S

This command ws introduced.

Sample Display

The folloving example shars output from this command:

Router#

Station Id

show isis mpls traffic-eng tunnel

Tunnel Name Bandwidth Nexthop Metric Mode

kangpa-router1.00 Tunnel1022 3333 2222 -3 Relative

Tunnell1021 10000 2222 11 Absolute

tomklong-route.00 Tunnel1031 10000 3.3.33 -1 Relative
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show isis mpls traffic-eng tunnel

Table 6 lists the fields displayed in thisaeple.

Table 6 Show ISIS MPLS Traffic-Eng T unnel Field Descriptions

Field Description

Station Id The name or system ID of the MPLS fiakngineering tailend
router

Tunnel Name The name of the MPLS tifad engineering tunnel inteate.

Bandwidth The MPLS trdfic engineering tunnel bandwidth specified.

Nexthop The MPLS trdfic engineering tunnel destination IP address.

Metric The MPLS trdfic engineering tunnel metric.

Mode The MPLS trdfic engineering tunnel metric mode. It can be retati
or absolute.
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show mpls traffic-eng autoroute

show mpls traffic-eng autor oute

To shaw tunnelsthatareannouncedo IGP, includinginterface destinationandbandwidthusethe
show mpls traffic-eng autoroute privileged EXEC command.

show mpils traffic-eng autoroute

Syntax Description
This command has nogarments or &words.

Default
No detult behaior or values.

Command Mode
Privileged EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

The IGP's SPF/mhop calculation has been modified to understand TE tunnels. This command
shavswhichtunnelsarecurrentlybeingusedby thelGPin its SPF/n&thopcalculation(tunnelsthat
are up and hee autoroute configured)

Example
The following example shas output from theshow mpls traffic-eng autoroute command:

Notethatthelist of tunnelsis organizedby destinationAll tunnelsto adestinatiorwill carryashare
of the trafic tunneled to that destination.

Router# show mpls traffic-eng autoroute

MPLS TE autorouting enabled
destination 0002.0002.0002.00 has 2 tunnels
Tunnell1021 (traffic share 10000, nexthop 2.2.2.2, absolute metric 11)
Tunnell1022 (traffic share 3333, nexthop 2.2.2.2, relative metric -3)
destination 0003.0003.0003.00 has 2 tunnels
Tunnel1032 (traffic share 10000, nexthop 3.3.3.3)
Tunnel1031 (traffic share 10000, nexthop 3.3.3.3, relative metric -1)

Table7 lists the fields displayed in thigample.

Table 7 Show MPLS Traffic-Eng A utor oute Field Descriptions

Field Description

MPLS TE autorouting enabled IGP automatically routes tféf into tunnels.
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show mpls traffic-eng autoroute

destination

MPLS trafic engineering tailend router system ID.

traffic share

A factor based on bandwidth, indicatingshauch trafic

this tunnel should carry relaé to other tunnels to the same
destination. If tva tunnels go to a single destination, one
with atraffic shareof 200andthe otherwith atraffic shareof
100, the first tunnel carries owhirds of the trdic.

nexthop

The MPLS trdfic engineering tunnel tailend IP address.

absolute metric

The MPLS trafic engineering tunnel metric with mode
absolute.

relative metric

The MPLS trdfic engineering tunnel metric with mode
relative.
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show mpls traffic-eng link-management admission-control

show mpls traffic-eng link-mana gement admission-contr ol

To shav which tunnels ha been admitted localland their parameters (such as, priority
bandwidth, incoming and outgoing intack, and state), use tslgov mpls traffic-eng
link-management admission-contol EXEC command.

show mpls traffic-eng link-management admission-conwl [interface namqg

Syntax Description

Default

Command Mode

Command History

Sample Display

interface name (Optional) Shwrs only those tunnels that\reabeen admitted
on the specified inteate.

No detult behaior or values.

EXEC
Release Modification
12.0(5)S This command was introduced.

The folloving example shars output from the slwompls traffic-eng link-management
admission-contiol command:

Router# show mpls traffic-eng link-management admission-control

System Information::

Tunnels Count: 1

Tunnels Selected: 1
TUNNEL ID UPIF DOWN IF PRIORITY STATE BANDWIDTH
3.32531 1 - PO1/0/0 1/1 Resv Admitted 10000 R

Table8 lists the fields displayed in thisample.

Table 8 Show MPLS Traffic-Eng Link-Mana gement Admission-Contr ol Field
Descriptions

Field Description

Tunnels Count Total number of tunnels admitted.

Tunnels Selected Number of tunnels to be displayed.

TUNNEL ID Tunnel identification.

UP IF Upstream intedce used by the tunnel.

DOWN IF Downstream intedce used by the tunnel.
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show mpls traffic-eng link-management admission-control

PRIORITY Tunnels setup priority follaved by the hold priority
STATE Tunnel’s admission status.
BANDWIDTH Bandwidth is bits per second. If an “R” appears after the bandwidth

numberit meanghebandwidthhasbeenresered.If an“H” appears
after the bandwidth numhédt means the bandwidth has been
temporarily held for a path message.

Related Commands

Command Description
show mpls traffic-eng link-management Shaws local link information currently being flooded by
advertisements MPLStraffic engineerindink managemerinto theglobal

traffic engineering topology

show mpls traffic-eng link-management Shaws current local link information.
bandwidth-allocation

shown mpls traffic-eng link-management igp-neighbors Shavs IGP neighbors.

shawv mpls traffic-eng link-management interfaces Shaws perinterface resource and configuration
information.

show mpls traffic-eng link-management summary Shavs summary of link management information.
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show mpls traffic-eng link-management advertisements

show mpls traffic-eng link-mana gement ad vertisements

To shav local link information currently being flooded by MPLS fimEngineering link
management into the global fiiafengineering topologyse theshonv mpls traffic-eng
link-management adertisementsEXEC command.

Syntax Description

This command has noguments or &words.

Default

No detwult behaior or values.

Command Mode

EXEC

Command History

show mpls traffic-eng link-management adertisements

Release

Modification

12.0(5)S

This command was introduced.

Sample Display

The folloving example shws output from thehowv mpls traffic-eng link-management
advertisementscommand:

Router#

Flooding Status:
Configured Areas:

ready
1

IGP Area[1] ID:: isis level-1

System Information:

Flooding Protocol:

Header Information:

IGP System ID:

ISIS

0001.0000.0001.00

MPLS TE Router ID: 10.106.0.6

Flooded Links:
Link ID:: 0

Link IP Address:

IGP Neighbor:

Admin. Weight:

Physical BW:

Reservable BW:

Output Bandwidth:
BW Unreserved[0]:
BW Unreserved[1]:
BW Unreserved[2]:
BW Unreserved[3]:
BW Unreserved[4
BW Unreserved[5]:
BW Unreserved[6]:
BW Unreserved[7]:

0x00000000

Affinity Bits
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]
]
]
]
]: 1000000 bits/sec
1
]
]

1

10.32.0.6

show mpls traffic-eng link-management advertisements

1D 0001.0000.0002.00, IP 10.32.0.10

10

155520000 bits/sec

5000000 bits/sec

5000000 bits/sec
1000000 bits/sec
1000000 bits/sec
1000000 bits/sec

1000000 bits/sec
1000000 bits/sec
1000000 bits/sec
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show mpls traffic-eng link-management advertisements

Table9 lists the fields displayed in thigample.

Table 9 Show MPLS Traffic-Eng Link-Mana gement Ad vertisements Field
Descriptions
Field Description

Flooding Status

Enable status of the link management flooding system.

Configured Areas

Number of the IGP areas configured.

IGP Area [1] ID

Name of the first IGP area.

Flooding Protocol

IGP being used to flood information for this area.

IGP System ID

Identification used by IGP flooding this area to identify this node.

MPLS TE Router ID

MPLS trafic engineering router ID.

Flooded Links

Number of links flooded for this area.

Link ID Index of the link being described.

Link IP Address Local IP address of this link.

IGP Neighbor IGP neighbor on this link.

Admin. Weight Administrative weight associated with this link.
Physical BW Link’s bandwidth capacity (in bits per second).

Reserable BW

Amount of reserable bandwidth on this link.

BW unresered

Amount of bandwidth that isvailable for reseration.

Affinity Bits

Link’s attritute flags being flooded.

Related Commands

Command

Description

show mpls traffic-eng link-management

advertisements

Shaws local link information currently being flooded by

MPLS trafic engineering link management into the global

traffic engineering topology

shav mpls traffic-eng link-management

bandwidth-allocation

Shaws current local link information.

show mpls traffic-eng link-management

igp-neighbors

Shaws IGP neighbors.

show mpls traffic-eng link-management interfaces  Shaws perinterface resource and configuration information.

showv mpls traffic-eng link-management summary  Shovs summary of link management information.
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show mpls traffic-eng link-management bandwidth-allocation

show mpls traffic-eng link-mana gement band width-allocation

To shav current local link information, use tlsonv mpls traffic-eng link-management
bandwidth-allocation EXEC command.

show mpils traffic-eng link-management bandavidth-allocation [interface namg

Syntax Description

interface name (Optional) Shws only those tunnels thatyebeen admitted
on the specified inteate.

Default
No defwult behaior or values.

Command Mode
EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Advertised information may dér from current information depending orvhfiooding has been
configured.

Sample Display
The folloving example shars output from this command:

Router# show mpls traffic-eng link-management bandwidth-allocation atm0/0.1

System Information::
Links Count: 3
Bandwidth Hold Time: max. 15 seconds
Link ID:: AT0/0.1 (10.32.0.6)
Link Status:
Physical Bandwidth: 155520000 bits/sec
MPLS TE Bandwidth: 5000000 bits/sec (reserved:0% in, 80% out)
BW Descriptors: 1
MPLS TE Link State: MPLS TE on, RSVP on, admin-up, flooded
Inbound Admission: allow-all
Outbound Admission: allow-if-room
Admin. Weight: 10 (IGP)
IGP Neighbor Count: 1
Up Thresholds: 1530 45 60 75 80 85 90 95 96 97 98 99 100 (default)
Down Thresholds: 100 99 98 97 96 95 90 85 80 75 60 45 30 15 (default)
Outbound Bandwidth Information (bits/second):
KEEP PRIORITY BW HELD BW TOTAL HELD BW LOCKED BW TOTAL LOCKED
0 0 0 0 0
1 0 0 4000000 4000000
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show mpls traffic-eng link-management bandwidth-allocation

2 0 0 0 4000000
3 0 0 0 4000000
4 0 0 0 4000000
5 0 0 0 4000000
6 0 0 0 4000000
7 0 0 0 4000000

Table10 lists the fields displayed in thisample.

Table 10 Show MPLS Traffic-Eng Link-Mana gement Band width-Allocation Field
Descriptions

Field Description

Links Count Number of links configured for MPLS tfaf engineering.

Bandwidth Holdtime

Link ID Interface name and IP address of the link being described.

Physical Bandwidth Link’s bandwidth capacity (in bits per second).
MPLS TE Bandwidth ~ Amount of reserable bandwidth on this link.

BW Descriptors Number of bandwidth allocations on this link.
MPLS TE Link State  Status of the linls MPLS trafic engineering-related functions.
Inbound Admission Link’s admission policfor incoming tunnels.

Outbound Admission  Link’s admission policfor outgoing tunnels.

Admin. Weight Administrative weight associated with this link.

Up Thresholds Link’s bandwidth thresholds for allocations.

Down Thresholds Link’s bandwidth thresholds for deallocations.

IGP Neighbor List of the IGP neighbors directly reachableothis link.

KEEP PRIORITY Priority levels for the links bandwidth allocations.

BW HELD Amount of bandwidth (in bits per seconds) temporarily held at this
priority for path messages.

BW TOTAL HELD Bandwidth held at this priority and those adt.

BW LOCKED Amount of bandwidth reseed at this priority

BW TOTAL LOCKED  Bandwidth resemd at this priority and those akeo

Related Commands

Command Description
show mpls traffic-eng link-management Shaws local link information currently being flooded by
advertisements MPLStraffic engineerindink managemerinto theglobal

traffic engineering topology

show mpls traffic-eng link-management Shaws current local link information.
bandwidth-allocation

show mpls traffic-eng link-management igp-neighbors Shows IGP neighbors.
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show mpls traffic-eng link-management bandwidth-allocation

show mpls traffic-eng link-management interfaces Shaws perinterface resource and configuration
information.

show mpls traffic-eng link-management summary Shavs summary of link management information.
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show mpls traffic-eng link-management igp-neighbors

show mpls traffic-eng link-mana gement igp-neighbor s

To shav IGP neighbors, use tlehowv mpls traffic-eng link-management igp-neighbors
privileged EXEC command.

show mpls traffic-eng link-management igp-neighbord{ igp-id {isis isis-addess| ospf
ospf-id | ip A.B.C.0O]

Syntax Description

igp-id Shaws the IGP neighbors using a specified IGP identification.

isisisis-addess Specifies an 1S-IS neighbor to display when displaying
neighbors by IGP ID.

ospfospf-id Specifies an OSPF neighbor to display when displaying
neighbors by IGP ID.

ip A.B.C.D Shaws the IGP neighbors using a specified IGP IP address.

Default
No defwult behaior or values.

Command Mode
EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Sample Display
The folloving example shws output from thahowv mpls traffic-eng link-management
igp-neighborscommand
Router# show mpls traffic-eng line-management igp-neighbors
Link ID:: Et0/2
Neighbor ID: 0000.0024.0004.02 (area: isis level-1, IP: 0.0.0.0)

Link ID:: PO1/0/0
Neighbor ID: 0000.0026.0001.00 (area: isis level-1, IP: 170.1.1.2)

Table11 lists the fields displayed in thisample.

Table 11 Show MPLS Traffic-Eng Link-Mana gement IGP-Neighbor s Field Descriptions
Field Description

Link ID Link by which the neighbor is reached.

Neighbor ID IGP’s identification information for the neighbor
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show mpls traffic-eng link-management igp-neighbors

Related Commands

Command Description

show mpls traffic-eng link-management adertisements Shaws local link information currently being
flooded by MPLS trdic engineering link
management into the global fiafengineering
topology

shown mpls traffic-eng link-management bandvidth-allocation Shaws current local link information.

show mpls traffic-eng link-management igp-neighbors Shaws IGP neighbors.

show mpls traffic-eng link-management interfaces Shaws perinterface resource and configuration
information.

show mpls traffic-eng link-management summary Shavs summary of link management information.
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show mpls traffic-eng link-management interfaces

show mpls traffic-eng link-mana gement interfaces

To shav perinterface resource and configuration information, usestioe mpls traffic-eng
link-management interfacesEXEC command.

show mpils traffic-eng link-management interfacedinterfacd

Syntax Description

interface (Optional) Specifies the name of a single irsteeffor which
information is to be displayed.

Default
No defwult behaior or values.

Command Mode
EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Sample Display

Router# show mpls traffic-eng link-management interfaces
System Information::

Links Count: 3
Link ID:: Et1/1/1 (10.1.0.6)
Link Status:

Physical Bandwidth: 10000000 bits/sec

MPLS TE Bandwidth: 5000000 bits/sec (reserved:0% in, 0% out)

MPLS TE Link State: MPLS TE on, RSVP on

Inbound Admission: reject-huge

Outbound Admission: allow-if-room

Admin. Weight: 10 (IGP)

IGP Neighbor Count: 2

IGP Neighbor: 1D 0000.0000.0000.02, IP 0.0.0.0 (Up)

IGP Neighbor: ID 0001.0000.0001.02, IP 0.0.0.0 (Down)
Flooding Status for each configured area [1]:

IGP Area[l isis level-1: not flooded

(Reason:Interface has been administratively disabled)
Link ID:: AT0/0.1 (10.32.0.6)

Link Status:

Physical Bandwidth: 155520000 bits/sec

MPLS TE Bandwidth: 5000000 bits/sec (reserved:0% in, 80% out)

MPLS TE Link State: MPLS TE on, RSVP on, admin-up, flooded

Inbound Admission: allow-all

Outbound Admission: allow-if-room

Admin. Weight: 10 (IGP)

IGP Neighbor Count: 1

IGP Neighbor: 1D 0001.0000.0002.00, IP 10.32.0.10 (Up)
Flooding Status for each configured area [1]:

IGP Areall isis level-1: flooded
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show mpls traffic-eng link-management interfaces

Table12 lists the fields displayed in thisample.

Table 12 Show MPLS Traffic-Eng Link-Mana gement Interfaces Field Descriptions
Field Description
Links Count Number of links that hae been enabled for use with MPLS

traffic engineering.

Physical Bandwidth

Link’s bandwidth capacity (in bits per second).

MPLS TE Bandwidth

Amount of reserable bandwidth on this link.

MPLS TE Link State

The status of the MPLS link.

Inbound Admission

Link’s admission policfor inbound tunnels.

Outbound Admission

Link’s admission policfor outbound tunnels.

Admin. Weight Administrative weight associated with this link.
IGP Neighbor Count Number of IGP neighbors directly reachablermothis link.
IGP Area [1] Flooding status for the specified configured area.

Related Commands

64

Command

Description

show mpls traffic-eng link-management

advertisements

Shaws local link information currently being flooded by
MPLStraffic engineerindink managemerihto theglobal
traffic engineering topology

show mpls traffic-eng link-management

bandwidth-allocation

Shaws current local link information

show mpls traffic-eng link-management igp-neighbors Shavs IGP neighbors

show mpls traffic-eng link-management interfaces Shaws perinterface resource and configuration
information
show mpls traffic-eng link-management summary Shavs summary of link management information
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show mpls traffic-eng link-management summary

show mpls traffic-eng link-mana gement summar y

To shav summary of link management information, usesheav mpls traffic-eng
link-management summaryEXEC command.

show mpils traffic-eng link-management summaryfinterface namg

Syntax Description

interface name (Optional) Specifies the name of a single irateef for
which information is to be displayed.

Default
No defwult behaior or values.

Command Mode
EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Sample Display
Thefollowing exampleshavs outputfrom theshow mpls traffic-eng link-managementsummary
command:

Router# show mpls traffic-eng link-management summary atm0/0.1

System Information::
Links Count: 3
Flooding System:  enabled
IGP Area ID:: isis level-1
Flooding Protocol: ISIS
Flooding Status:  data flooded
Periodic Flooding: enabled (every 180 seconds)
Flooded Links: 1
IGP System ID: 0001.0000.0001.00
MPLS TE Router ID: 10.106.0.6
IGP Neighbors: 3
Link ID:: AT0/0.1 (10.32.0.6)
Link Status:
Physical Bandwidth: 155520000 bits/sec
MPLS TE Bandwidth: 5000000 bits/sec (reserved:0% in, 80% out)
MPLS TE Link State: MPLS TE on, RSVP on, admin-up, flooded
Inbound Admission: allow-all
Outbound Admission: allow-if-room
Admin. Weight: 10 (IGP)
IGP Neighbor Count: 1

Table13 lists the fields displayed in thisample.

Multiprotocol Label Switching (MPLS) Traffic Engineering 65

Arista Networks, Inc., Ex. 1023, Page 65
Arista Networks, Inc. v. Orckit Corporation, IPR2024-01238



show mpls traffic-eng link-management summary

Table 13 Show MPLS Traffic-Eng Link-Mana gement Summar y Field Descriptions
Field Description

Flooding System Enable status of the MPLS tfigfengineering flooding system.
IGP Area ID Name of the IGP area being described.

Flooding Protocol

IGP being used to flood information for this area.

Flooding Status

Status of flooding for this area.

Periodic Flooding

Status of periodic flooding for this area.

Flooded Links

Number of links flooded.

IGP System ID

IGP for this node associated with this area.

MPLS TE Router ID

MPLS trafic engineering router ID for this node.

IGP Neighbors

Number of reachable IGP neighbors associated with this area.

Link ID

Interface name and IP address of the link being described.

Physical Bandwidth

Link’s bandwidth capacity (in bits per second).

MPLS TE Bandwidth

Amount of reserable bandwidth on this link.

MPLS TE Link State

Status of the linls MPLS trafic engineering -related functions.

Inbound Admission

Link’s admission policfor incoming tunnels.

Outbound Admission

Link’s admission policfor outgoing tunnels.

Admin. Weight

Link’s administratie weight.

IGP Neighbor Count

List of the IGP neighbors directly reachabiepthis link.

Related Commands

Command

Description

show mpls traffic-eng link-management

advertisements

Shaws local link information currently being flooded by
MPLStraffic engineerindink managemerinto theglobal
traffic engineering topology

show mpls traffic-eng link-management

bandwidth-allocation

Shaws current local link information.

show mpls traffic-eng link-management igp-neighbors Shavs IGP neighbors.

show mpls traffic-eng link-management interfaces

Shaws perinterface resource and configuration
information.

show mpls traffic-eng link-management summary

Shavs summary of link management information.

Cisco I0S Release 12.0(5)S

Arista Networks, Inc., Ex. 1023, Page 66

Arista Networks, Inc. v. Orckit Corporation, IPR2024-01238



show mpls traffic-eng topology

show mpls traffic-eng topology

To shov theMPLStraffic engineeringglobaltopologyascurrentlyknown atthisnode usetheshowv
mpls traffic-eng topologyprivileged EXEC command.

show mpls traffic-eng topology[{ A.B.C.D| igp-id {isis nsapaddr ospfA.B.C.0}] [ brief]

Syntax Description

AB.C.D Specifies the node by the IP address (router identifier to
interface address).

igp-id Specifies the node by IGP router identifier

isis nsapaddr Specifies the node by router identification (nsapaddr) if using
IS-IS.

ospfA.B.C.D Specifies the node by router identifier if using OSPF

brief (Optional) The brief form of the outputvgis a less detailed

version of the topology

Default
No detwult behaior or values.

Command Mode
EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Sample Display
The following example shws output from theshowv mpls traffic-eng topologycommand:

Router# show mpls traffic-eng topology
My_System_id: 0000.0025.0003.00

IGP I1d: 0000.0024.0004.00, MPLS TE Id:24.4.4.4 Router Node
link[O ]:Intf Address: 150.1.1.4
Nbr IGP Id: 0000.0024.0004.02,
admin_weight:10, affinity_bits:0x0
max_link_bw:10000 max_link_reservable: 10000
allocated reservable allocated reservable

bw[0]: 0 10000  bw[1]: 0 10000
bw[2]: 0 10000  bw[3]: 0 10000
bw[4]: 0 10000  bwi[5]: 0 10000
bw([6]: 0 10000  bw[7]: 0 10000
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show mpls traffic-eng topology

Table14 lists the fields displayed in thisample.

Table 14 Show MPLS Traffic-Eng T opology Field Descriptions

Field Description

My-System_id IGP’s unique identifier

IGP Id Identification of adertising router

MPLS TE Id Unique MPLS trdic engineering identification.
Intf Address This link’s interfice address.

Nbr IGP Id Neighbor IGP router identifier

admin_weight

Cost of the link.

affinity_bits

Therequirement®n theattributesof thelinks thatthetraffic crosses.

max_link_bw

Physical line rate.

max_link_reserable

The maximum amount of bandwidth you can resem a link.

allocated

Amount of bandwidth allocated at that priority

resenable

Amount of aailable bandwidth reseable at that priority
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show mpls traffic-eng tunnel

show mpls traffic-eng tunnel

To shav information about tunnels, use tsigov mpls traffic-eng tunnelcommand.

show mplstraffic-eng tunnel [{tunnel_interface| destinationaddress| source-id [{ ipaddress
| 0-MAX |namenamerole {all | head | middle | tail | emote} | {up | davn}}] [brief]

Syntax Description

tunnel_interface Shaws tunnel interdice.

destination address Displays brief summary of tunnel status and configuration.
source-id ipaddress Restricts the display to tunnels originating at that IP address.
0-MAX

namename Restricts the display to tunnels with thatue as their name.

The tunnel name is degd from the intedice description, if
specifiedptherwiseijt is theinterfacename Thetunnelnameis
included in the signalling message so itvaikable at all hops.

role Restrict the display to tunnels with the indicated role.

all Displays all tunnels.

head Displays tunnels with their head at this router

middle Displays tunnels with a midpoint at this router

tail Displays tunnels with a tail at this router

remote Displays tunnels with their head at some other router—the

combination of middle and tail.

up Restricts the display to tunnels that are up. When you specify
“up,” atunnelheadis shavn if thetunnelinterfaceis up. Tunnel
midpoints and tails are typically either up or not present.

down Restricts the display to tunnels that arevdo

brief Specifies a format with one line per tunnel.

Default
No detwult behaior or values.

Command Mode
EXEC
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show mpls traffic-eng tunnel

Command History

Release Modification

12.0(5)S This command was introduced.

Sample Display
The folloving example shws output from thehowv mpls traffic-eng tunnel brief command:

(Router}#  show mpls traffic-eng tunnel brief

Signalling Summary:

LSP Tunnels Process: running

RSVP Process: running

Forwarding: enabled

Periodic reoptimization: every 180 seconds, next in 108 seconds
TUNNEL NAME DESTINATION STATUS  STATE
tagsw-r4_t1 10.0.0.11 admin-down down
tagsw-r4_t10011 10.0.0.11 up up
al7500-sw12_t20004 10.0.0.4 signalled up

Displayed 16 (of 16) heads, 0 (of 0) midpoints, 1 (of 1) tails

Table15 lists the fields displayed in thisample.

Table 15 Show MPLS Traffic-Eng Field Descriptions

Field Description

TUNNEL NAME Name of the intedce that is configured at the tunnel head.
DESTINATION Tailend router identifier

STATUS For tunnel heads, admin-do or up. r non-heads, signalled.
STATE Up or davn.

Related Commands

Command Description

mpls traffic-eng tunnels (configuration) Enables MPLS trdit engineering tunneling signalling
on a deice

mpls traffic-eng tunnels (interface) Enables MPLS trdéit engineering tunnel signalling on
an, interbce.

mpls traffic-eng reoptimization timers frequency Control the frequencat which tunnels with established
LSPs are chedd for better LSPs
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show mpls traffic-eng tunnel summary

show mpls traffic-eng tunnel summar vy

To shav summary information about tunnels, useghewn mpls traffic-eng tunnel summary
command.

show mpils traffic-eng tunnel summary

Syntax Description

This command has nogarments or &words.

Default

No detult behaior or values.

Command Mode

Privileged EXEC

Command History

Release Modification

12.0(5)S This command was introduced.

Sample Display

Thefollowing exampleshavs outputfrom the show mpls traffic-eng tunnel summary command:

Router# show mpls traffic-eng tunnel summary

Signalling Summary:

LSP Tunnels Process: running
RSVP Process: running
Forwarding: enabled

Head: 1 interfaces, 1 active signalling attempts, 1 established
1 activations, 0 deactivations
Midpoints: 0, Tails: 0
Periodic reoptimization: every 3600 seconds, next in 3436 seconds

Table16 lists the fields displayed in thisample.

Table 16 Show MPLS Traffic-Eng T unnel Summar y Field Descriptions

Field

Description

LSP Tunnels Process Has the MPLS trdit engineering feature been enabled?

RSVP Process Has the RSVP feature been enabled? (This is enabled as a
consequence of enabling the MPLSftcaéngineering feature.)

Forwarding Is appropriate forarding enabled? (Appropriate faavding on a
router is CEF switching.

Head Summary information about tunnel heads at thisoge

Interfaces Number of MPLS trdfc engineering tunnel inteates.
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show mpls traffic-eng tunnel summary

Active signalling LSPscurrentlyeithersuccessfullysignalledor in theprocesf being
attempts signalled.

Established LSPs currently signalled.

Activations Signalling attempts initiated.

Deactvations Signalling attempts terminated.

Periodic reoptimization Frequeng of periodic reoptimization and time untilxigeriodic
reoptimization.

Related Commands

Command Description

mpls traffic-eng tunnels (configuration) EnabledMPLStraffic engineeringunnelingsignallingona
device

mpls traffic-eng tunnels (interface) Enables MPLS tr&it engineering tunnel signalling on an,
interface.

mpls traffic-eng reoptimization timers Controls the frequerycat which tunnels with established

frequency LSPs are chedd for better LSPs
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tunnel mpls traffic-eng affinity

tunnel mpls traffic-eng affinity

To configure tunnel &hity (the properties the tunnel requires in its links), useuhael mpls
traffic-eng affinity command. @ disable this feature, use the form of this command.

tunnel mpils traffic-eng affinity propertiesimask mask
no tunnel mpls traffic-eng affinity propertiesfmask mask

Syntax Description

properties Attribute values required for links carrying this tunnedlfves
of bits are either 0 or 1).

mask mask Which attributevaluesshouldbechecled.If abit in themaskis
0, a link's attrilnte \alue or that bit is irrel@nt. If a bit in the
masks 1, the link's attnitbe \alue and the tunnel's required
affinity for that bit must match.

Default

properties: 0X00000000
mask: 0X0000FFFF

Command Mode
Interface configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Example

Related Commands

Command Description

mpls traffic-eng attribute-flags ~ Sets the usespecified attribte-flags for the inteafce.

tunnel mode mpls traffic-eng Sets the mode of a tunnel to MPLS for fiaéngineering.
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tunnel mpls traffic-eng autor oute announce

To instruct the IGP to use the tunnel in its SP&E/hep calculation (if the tunnel is up), use the
tunnel mpls traffic-eng autoroute announcecommandTo disablethis feature usetheno form of
this command.

tunnel mpils traffic-eng autoroute announce
no tunnel mpls traffic-eng autooute announce

Syntax Description
This command has nogarments or &words.

Default
The tunnel is not used by the IGP in its SPK/hep calculation.

Command Mode
Interface configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Currently the only vay to cause trét to be forvarded onto a tunnel is by enabling this feature or
by configuring forvarding eplicitly with an interfce static route, foxxample.

Related Commands

Command Description

ip route Defines a static host name-to-address mapping in the host cache..

tunnel mode mpls traffic-eng Sets the mode of a tunnel to MPLS forfiaéngineering.

74 Cisco I0S Release 12.0(5)S

Arista Networks, Inc., Ex. 1023, Page 74
Arista Networks, Inc. v. Orckit Corporation, IPR2024-01238



tunnel mpls traffic-eng autoroute metric

tunnel mpls traffic-eng autor oute metric

To specifythe MPLS traffic-engineeringunnelmetricusedby IGP autorouteusethetunnel mpls
traffic-eng autoroute metriccommand. @ disable this feature, use the form of this command.

tunnel mpls traffic-eng autoroute metric { absolute|relative} value
no tunnel mpls traffic-eng autoioute metric

Syntax Description

metric The MPLS trdfic engineering tunnel metric

absolute The MPLS trdfic-engineering tunnel metric mode absolute: a
positive metric \alue can be supplied

relative The MPLS trdfic-engineering tunnel metric mode relati a
positive, ngative or zero alue can be supplied

Default
The defult is metric relatie 0.

Command Mode
Interface configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Example

Related Commands

Command Description

show mpls traffic-eng autoroute  Shaws tunnels announced to I@Rcluding interéce,
destination, and bandwidth.

tunnel mpls traffic-eng autoroute Instructs the IGP to use the tunnel in its SP&/hep
calculation (if the tunnel is up).
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tunnel mpls traffic-eng band width

To configure bandwidth required for an MPLSfiaéngineering tunnel, use thennel mpls
traffic-eng bandwidth command. @ disable this feature, use the form of this command.

tunnel mpls traffic-eng bandvidth bandwidth
no tunnel mpls traffic-eng bandvidth bandwidth

Syntax Description

bandwidth Thebandwidthrequiredfor anMPLS traffic engineeringunnel.
Bandwidth is specified in kilobits per seconds.

Default
Default bandwidth required is 0.

Command Mode
Configuration inteidice

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

Example

Related Commands

Command Description

show mpls traffic-eng tunnel Displays tunnel information.
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tunnel mpls traffic-eng path-option

To configurea pathoption,usethetunnel mpls traffic-eng path-option commandTo disablethis
feature, use theo form of this command.

tunnel mpils traffic-eng path-option identifier path-numbernamepath-name
no tunnel mpls traffic-eng path-option identifier path-numbername path-name

Syntax Description

identifier path-number

name path-name

Default

No detwult behaior or values.

Command Mode
Interface configuration

Command History

Uses the IPxplicit path with the indicated path number

Uses the IPxplicit path with the indicated path name.

Release

Modification

12.0(5)S

This command ws introduced.

Usage Guidelines

Multiple path setup options may be configured for a single tunaeke&mple, you can configure
several explicit paths and a dynamic option for one tunnaekhPsetup prefers options withwer
numbers to options with higher numbers, so option 1 is the most preferred option.

Example

Related Commands

Command

Description

ip explicit-path

Enter the subcommand mode for Mplcit paths to create or
modify the named path.

show ip explicit-paths

Shaws configured IP>plict paths.

tunnel mode mpils traffic-eng priority Configures setup and resation priority for a tunnel.
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tunnel mpls traffic-eng priority

To configure setup and resaton priority for a tunnel, use thiennel mpls traffic-eng priority
command. @ disable this feature, use the form of this command.

tunnel mpls traffic-eng priority setup-priority[hold-priority]
no tunnel traffic-eng priority setup-priority[hold-priority]

Syntax Description

setup-priority

hold-priority

Default
setup-priority: 7
hold-priority: setup priority

Command Mode
Interface configuration

Command History

The priority used when signalling an LSP for this tunnel to
figure out what eisting tunnels are eligible to be preempted.
The range is 0 to 7, where avler numeric alue indicates a
higherpriority. ThereforeanLSPwith a setuppriority of 0 can
preempt ayp LSP with a non-0 priority

The priority associated with an LSP for this tunnel once
establishedo figureoutif it shouldbe preemptedby otherL SPs
that are being signalled. The range is 0 to 7, whereerlo
numeric \alue indicates a higher priority

Release

Modification

12.0(5)S

This command ws introduced.

Usage Guidelines

The priority mechanism ales a hard-to-fit LSP to preempt easy-to-fit LSPs so that the easy-to fit
LSPs can be re-established once the hard-to-fit LSP has been placed.

Typically, setup and hold priorities are equalwéwer, a separate hold priority alle a subset on
tunnels to not preempt on setupt b not be preempted once established.

Setup priority may not be better than (numerically smaller than) hold priority

Example
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Related Commands

Command Description

tunnel mode mpls traffic-eng Sets the mode of a tunnel to MPLS forfiaéngineering.
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tunnel mode mpls traffic-eng

To setthemodeof atunnelto MPLS for traffic engineeringusethetunnel modempls traffic-eng
command. @ disable this feature, use the form of this command.

tunnel mode mpls traffic-eng [ge-ip]
no tunnel mode mpls traffic-eng [ge-ip]

Syntax Description

gre-ip (Optional)

Default
No defwult behaior or values.

Command Mode
Interface configuration

Command History

Release Modification

12.0(5)S This command was introduced.

Usage Guidelines

This command specifies that the tunnel irsteefis for an MPLS tr&€ engineering tunnel, and
enables thearious tunnel MPLS configuration options.

Example

Related Commands

Command Description
tunnel mpls traffic-eng affinity Configures tunnel #hity (the properties the tunnel requires
in its links).

tunnel mpls traffic-eng autoroute announce Instructs the IGP to use the tunnel in its SP&/hep
calculation (if the tunnel is up).

tunnel mpls traffic-eng bandwidth Configures bandwidth required for an MPLSficaf
engineering tunnel.

tunnel mpls traffic-eng path-option Configures a path option.

tunnel mpls traffic-eng priority Configures setup and resation priority for a tunnel.
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