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Goals

ADesign a WAN to efficiently utilize available bandwidth

ADesign a WAN to dynamically respond to all types of
disruptions

A Leverage most effective design techniques that meet
the design requirements.



Where Can Outages Occur

* Link or Device Failure

Link or Device Degraded

-

MPLS - SP A

MPLS - SP B

%

AHow does outage manifest?

AHow quickly can network detect?

AHow long is bidirectional reconvergence?




-
Session Scope

AWhat methods are used for path selection and packet
forwarding

AHow does the network detect outages

AFocus on network survivability and effective utilization
rather than sub-second convergence

ADoes not address nzero | oss
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Routing Table Basics

Codes: C - connected, S - static, R - RIP,M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF,IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - I1S-IS,L1 - IS-ISlevel -1,L2 - IS-ISlevel -2, ia - IS-ISinterarea
* - candidate default, U - per - user static route, 0 - ODR
P - periodic downloaded static route

/
-
C| 208.0.12.0/24 is directly connected, Serial0/2
10.0.0.0/24 is subnetted , 2 subnets

S 10.7.7.0 [1/0] via 10.1.12.1
C 10.1.12.0 is directly connected, FastEthernet0/1

172.16.0.0/16 is variably subnetted , 2 subnets, 2 masks
S 172.16.1.0/24 [1/0] via 10.1.12.1
S 172.16.2.0/23 [1/0] via 10.1.12.1
C| 192.168.0.0/24 is directly connected, Serial0/1
S1192.168.0.0/16 Is directly connected, NullO




Routing Table Basics

A The administrative distance is used to determine which route
among several possible routes is installed in the routing table

A The time shown is the amount of time since the route
was touched

EIGRP recalculation of any type, including losing an alternate path,
resets this timer

OSPF SPF run resets this timer
IS-IS SPF run resets this timer

Administrative distance Metric Last Modification Time

D EX 192.168.254.0/24 [170/30722K6] via 208)0.246.10, 00:58:45, Serial3/0




Route Selection

A How does the RIB decide

which route is best among EIGRP 1
various sources? EIGRP 1 T TheRIB EIGRP
Installs a Sends the Decides if
Al t actuall y d o e s n 6 Routeinto New Route | the New
to EIGRP 1 | Route

A Each route is marked with the Should

. . . Replacethe

installing routing process Existing One

A When another process attempts to
install an overlapping route in the
RIB, the RIB allows the owner of
the current route to decide if it
should be installed or not

A Generally, this decision is made
using the administrative distance
of the two routing processes

D EX 192.168.254.0/24 [170]/....

OSPF 2
Attempts to
Install the
Same Route in

A

OSPF 2




Route Selection

A How does the RIB decide

which route is best among EIGRP 1
various sources? EIGRP 1 T The RIB EIGRP
Installs a Sends the Decides if
A| t actuall y d o e s n 6 Routeinto New Route | the New
the RIB to EIGRP 1 | Route
A Each route is marked with the Should
. . . Replacethe
installing routing process Existing One
A When another Process atter_npts to O 192.168.254.0/24 [110/....
install an overlapping route in the -
RIB, the RIB allows the owner of
the current route to decide if it
should be installed or not OSPF 2 _ TheRIB
Attempts to Notifies OSPF
A Generally, this decision is made Install the 21f the Route
i .. ) ) Same Route in Was Installed
using the administrative distance the RIB or Not |

of the two routing processes OSPE 2




Administrative Distance

A The distance command is used to
configure a rating of the
trustworthiness of a routing
information source, such as an
individual router or a group of
routers.

A Numerically, an administrative
distance is a positive integer from
1 to 255. In general, the higher the
value, the lower the trust rating.

A An administrative distance of 255
means the routing information
source cannot be trusted at all and
should be ignored.

Route Source

Default
Distance

Connected interface 0

Static route 1

EIGRP Summary Route 5

BGP external (eBGP) 20
EIGRP internal 90
OSPF 110
I1S-IS 115
RIP 120
EIGRP external 170
BGP internal (iBGP) 200
Unknown 255




Route Selection

A How is administrative
distance used to RIPV2 EIGRP EIGRP
determine which route

should be installed? ! ' '
10.1.1.0/24 10.1.1.0/24. 10.1.1.0/25

A Only identical routes ‘ —— IR
are compared ese Two Routes

Are Identical

Identical prefixes with
different prefix lengths

are not the same route EIGRP Internal = 90

RIP =120

A The route from the |
protocol with the lower EIGRP Internal Installed
administrative distance
IS Installed



Backup Routes

A If a route with a
low administrative
di stance f

A The routing table
calls each routing
process asking for
backup routes

A Each routing process
attempts to install its
matching routes

A The route with the
lowest administrative
distance wins

a i

S

é

RIPv2

;

|10.1.1.0/24

EIGRP EIGRP

.

10.1.1. /24I 10.1.1.0/25

These Two Routes
Are ldentical

EIGRP Internal = 90
RIP =120

RIP Route Installed

Call Backups




A Static routes can also track

Static Routes

A The concepts of ip route 10.1.1.0 255.255.255.0 <B> 250
administrative distance
and backup routes are show ip route
used to create floating EX10.1.1.0/24  via<C>
static routes !

EIGRP
Learned Route

A Configuring a static route

with a very high NA

administrative distance Routing

ensures It wonot be < d
as long as thereos @ﬁ

dynamically learned route 7

installed in the RIB B

an SLA object to enable |
automatic failover 10.1.1.0/24




Static Routes

A When the dynamically ip route 10.1.1.0 255.255.255.0 <B> 250
learned route fails, the RIB
calls the processes, looking show ip route
for a backup route S 10.1.1.0 via <B>
|

A Since no other processes
have routes to install,

IGRP
arned route

the static route with an Ng
admln_lstratlve distance of Routing
250 wins C

B_\

10.1.1.0/24
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-
Load Sharing

A Assume the same routing process attempts to install
two routes for the same destination in the RIB

AThe routing process may allow the second route to be
Installed based on its own rules

. [OsPF IS-IS EIGRP
Route cost Must be equal to Must be equal to Must be less than the
installed route installed route variance times the
lowest cost installed
route
Maximum Paths Must be fewer than maximum-paths configured under the routing

process



CEF Load Sharing
Per-Session Load Sharing (Method 1)

AThis method is the default behavior and does not
require any additional configuration

AA session is a flow that shares the same source and
destination. Traffic with different source to destination
pairs tend to take different paths

AThis method ensures that traffic for a given session
arrives in order

AHas the potential for traffic polarization

AMore effective as the number of source to destination
pairs increase



CEF Load Sharing
Per-Packet Load Sharing (Method 2)

ATo wutilize t hi sipoafdodadishading c o n
per-packet o in interface conf
outgoing interface must have this command configured

AUses a round-robin method to determine which path
each packet takes to the destination without
consideration of source to destination sessions

A Ensures traffic is more evenly distributed over multiple
paths

A Packets for a given source to destination session may
take different paths, introducing a greater potential for
packets to arrive out of sequence

ANot advisable for all traffic types



Load Sharing

router#show ip route 192.168.239.0
Routing entry for 192.168.239.0/24
Known via "eigrp 100", distance 170, metric 3072256, type external
Redistributing via eigrp 100
Last update from 192.168.245.11 on Serial3/1, 00:18:17 ago
Routing Descriptor Blocks:
*192.168.246.10, from 192.168.246.10, 00:18:17 ago, via Serial3/0
Route metric is 3072256, traffic share countis 1 -—

192.168.245.11, from 192.168.245.11. 00:18:17 aqo. via Serial3/1
Route metric is 3072256, traffic sﬁare countis 1

A

The traffic share count is critical to
understanding the actual load sharing of
packets using these two routes

How is this calculated?



Load Sharing

router#show ip route 192.168.239.0

Routing entry for 192.168.239.0/24
Known via "eigrp 100", distance 170, metric 3072256, type external
Redistributing via eigrp 100
Last update from 192.168.245.11 on Serial3/1, 00:18:17 ago
Routing Descriptor Blocks:
*192.168.246.10, from 192.168.246.10, 00:18:17 ago, via Serial3/0

Route metric is 3072456, traffic Jhare count is 1

192.168.245.11, fyd 192.168.245.11. 00:18:17 aqo. via Serial3/1
Route metrigris 3072256, traffic §hare countis 1

The metric of each route is divided into
the highest metric among the available
metrics

3072256/3072256=1

The resulting number is the traffic share count



Load Sharing

router#show ip route 192.168.239.0

Routing entry for 192.168.239.0/24
Known via "eigrp 100", distance 170, metric 3072256, type external
Redistributing via eigrp 100
Last update from 192.168.245.11 on Serial3/1, 00:18:17 ago
Routing Descriptor Blocks:
*192.168.246.10, from 192.168.246.10, 00:18:17 ago, via Serial3/0

Route metric is 1536128, traffic Jhare count is 2

192.168.245.11,
Route metri

m 192.168.245.11, 00:18:17 ado, via Serial3/1
256, traffic $hare countis 1

If the lower metric is less than the secon
metric, the traffic share count will be
something other than 1 (only for EIGRP and
requires variance to be configured)

3072256/3072256=1
3072256/1536128 =2
The resulting number is the traffic share count



-
Agenda

AIntroduction
ACisco IOS and IP Routing

A Convergence Techniques
Routing Protocols
First Hop Redundancy Protocols
DDR and Static Routing

Performance Routing
ADesign and Deployment
AFinal Wrap Up



Routing Protocol Timers

Keepalive (B)

Holdtime (B,E,I)

Hello (E,1,0) Invalid (R) | Dead (O) Flush (R)
Update (R) Holddown (R)
BGP 60 180
EIGRP
5 (60 15 (180
n (60) (180)
IS-1S
10 (3.333 30 (10
o1s) ( ) (10)
OSPF 10 (30) 40 (120)
(NBMA)
RIP/RIPv2 30 180 180 240

Note: Cisco Default Values



Routing Protocol Neighbor Behavior

Recovery Times by Protocol Note: Using Cisco Default Values

Link Down Link Up Link Up Link Up
Line protocol down | Loss 100% | Neighbor Down Loss ~5%

BGP ~1s 180 180 never

EIGRP ~1s 15 (180) 15 (180) never

(<T1)

IS-1S ~1s 30 (10) 30 (10) never

(DIS)

OSPF ~1s 40 (120) 40 (120) never

(NBMA)

RIP/RIPv2 ~ 1s 240 240 never




Routing Protocol Neighbor Behavior
Adjust Hello Timers

C- A-R4# show ip bgp vpnv4 wvrf cisco neighbor

BGP neighbor is 192.168.101.10 , vrf cisco ,remote  AS 65110, external link
BGP version 4, remote router ID 192.168.201.10
BGP state = Established, up for 1d10h
Last read 00:00:19, hold time is 180, keepalive interval is 60 seconds

C- BR Wi#
router bgp 65110
neighbor 192.168.101.9 timers 7 21

C- A- R4# show ip bgp vpnv4 vrf cisco neighbor

BGP neighbor is 192.168.101.10 , vrf cisco ,remote  AS 65110, external link
BGP version 4, remote router ID 192.168.201.10
BGP state = Established, up for 00:01:23
Last read 00:00:03, hold time is 21, keepalive interval is 7 seconds

When Configuring the Holdtime Argument for a Value of Less
than Twenty Seconds, the Following Warning Is Displayed:

% Warning: A hold time of less than 20 seconds increases the
chances of peer flapping



Ciao!

Introducing BFD -
u I “ivi'o -
e

Bi-Directional Forwarding Detection: [aocy] [[odv]

A Extremely lightweight hello protocol
IPv4, IPv6, MPLS, P2MP

A 10s of milliseconds (technically, microsecond resolution)
forwarding plane failure detection mechanism.

A Single mechanism, common and standardized

Multiple modes: Async (echo/non-echo), Demand
A Independent of Routing Protocols
A Levels of security, to match conditions and needs

A Facilitates close alignment with hardware



Drivers for BFD

A Link-layer detection misses some types of outages

e.g. Control Plane failure

A Control Plane failure detection is very conservative

15-40 seconds in default configurations

A Link-layer failure detection is not consistent across media
types
Less than 50ms on APS- protected SONET

A few seconds on Ethernet

Several seconds or more on WAN links

A Provides a measure of consistency across routing protocols

A Most current failure detection mechanisms are an order of
magnitude too long for time-sensitive applications



BFD Protocol Overview

Lightweight hello protocol
Configurable transmit and receive time intervals
Neighbors negotiate rate at which to send BFD control packets

Neighbors exchange hello packets at negotiated regular intervals

> > >y D> D>

If a BFD control packet is not received in the negotiated detect time, the peer is
indicated as down

BFD sessions are established by the clients e.g. OSPF, 1S-IS, EIGRP, BGP

>\

BFD Control Packets

EIGRP EIGRP
IS-I1S < IS-IS
BGP > BGP
OSPF OSPF




Routing Protocol Neighbor Behavior

Bi-Direction Forwarding Detection

R1#
router eigrp 65110
network 172.16.1.0 0.0.0.255
bfd all - interfaces
interface FastEthernet0/1
ip address 172.16.1.1 255.255.255.0
bfd interval 50 min_rx 50 multiplier 3

R1# show bfd neighbors detail

OurAddr NeighAddr LD/RD RH/RS Holddown ( mult ) State Int
172.16.1.1 172.16.2.2 1/2 Up 0O ( 3 ) Up Fa0/1

Session state is UP and using echo function with 50 ms interval.
Local Diag : 0, Demand mode: 0, Poll bit: 0

MinTxInt : 1000000, MinRxInt : 1000000, Multiplier: 3
Received MinRxInt : 1000000, Received Multiplier: 3
Holddown (hits): 0(0), Hello (hits): 1000(311)

Rx Count: 290, Rx Interval (ms) min/max/

Tx Count: 312, Tx Interval (ms) min/max/
Elapsed time watermarks: -1 0 (last: 0)
Registered protocols: EIGRP

Uptime: 00:04:15

avg: 1/1900/883 last: 328 ms ago
avg: 1/1000/875 last: 244 ms ago

Last packet: Version: 1 - Diagnostic: 0
State bit: Up - Demand bit: 0
Poll bit: 0 - Final bit: 0
Multiplier: 3 - Length: 24
My Discr .. 1 - Your Discr .:1
Min tx interval: 1000000 - Min rx interval: 1000000

Min Echo interval: 50000

P

(Fa0/1)

— -
(



Routing Protocol Neighbor Behavior
Detecting Unreachable Neighbor

100% Packet Loss (Link Up)

EIGRP default: elapsed time between 1071 15 sec

R1# show clock
*19:43:37.646 UTC Mon Feb 16 2009

16 19:43:48.974: %DUAL :5- NBRCHANGE: IP- EIGRP(0) 65110: Neighbor 10.1.2.220 (FastEthernet0/1) is

down: holding time expired

BFD: elapsed time between 100 - 150 ms

*Feb 16 19:15:41.730: bfdV1FSM e:5, s:3bfdnfy - client a:10.1.2.220, e: 1
*Feb 16 19:15:41.730: Session [10.1.2.120,10.1.2.220,Fa0/1,1], event ECHO FAILURE, state UP - > DOWN
*Feb 16 19:15:41.730: BFD: bfd_neighbor - action:DESTROY, proc/sub:2048/65110, idb:FastEthernet0/1,

neighbor:10.1.2.220

*Feb 16 19:15:41.730: bfdV1FSM e:6, s:1

*Feb 16 19:15:41.730: Session [10.1.2.120,10.1.2.220,Fa0/1,1], event Session delete, state DOWN ->
ADMIN DOWN
X 19:15:41.734: %
down: BFD DOWN naotification
16 19:15:41.734: BFD: b
neighbor:
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First Hop Redundancy Protocols (FHRP)

Failure Protection for the First Hop IP Router

== ‘

. gy .
AHot Standby Router Protocol (HSRP)
AVirtual Router Redundancy Protocol (VRRP)

AGateway Load Balancing Protocol (GLBP)



e
Drivers for FHRPs

A Provide routing redundancy for access layer

How to handle failover when end-hosts have only a single IP
default gateway and cached ARP entry

A Provide routing redundancy for devices that depend on
static routing

Some firewalls do not support dynamic routing

Alndependent of routing protocols

Works with any routing protocols and static routing
A Capable of providing sub-second failover

AProvides load sharing capabilities (GLBP) transparent
to end host



Hot Standby Routing Protocol (HSRP)

@\/‘@’

Active Standby

% Router Router %
@l 1

HSRP T 3
G P (1) 1

Router A#
interface FastEthernet0 /0
ip address 10.1.0.2 255.255.255.0
standby 1 priority 110
standby 1 preempt
standby1 ip 10.1.0.1

Router A#  show standby brief

Interface Grp Prio P State Active addr Standby addr Group addr
Fa0 1 110 Active 10.1.0.2 10.1.0.3 10.1.0.1

Default Gateway: (.1)
DG MAC: MAC VIP

Router B#
interface FastEthernet0 /0
ip address 10.1.0.3 255.255.255.0
standby 1 priority 105
standby 1 preempt
standby1 ip 10.1.0.1

Router B# show standby brief

Interface Grp Prio P State Active addr Standby addr Group addr
Fa0 1 110 Standby 10.1.0.2 10.1.0.3 10.1.0.1




Hot Standby Routing Protocol (HSRP)

Router B# show standby brief

Interface Grp Prio P State Active addr Standby addr Group addr

Fa0 1 105 Active 10.1.0.3 unknown 10.1.0.1
Local
Failures

i@\Ji ==

Active

Router %

HSRP T 3

l(-l) — /[P —

Default Gateway: (.1)
DG MAC: MAC VIP




Hot Standby Routing Protocol (HSRP)

==

2

7 2

e

-—

Complex Failure

Requires fAEnhanc

(3)

track 100 interface serial1/0 line

!

interface Ethernet0/0
ip address 10.1.0.2 255.255.255.0
standby 1 preempt
standby 1 priority 110
standby 1 track 100 decrement 10
standby 1 ip 10.1.0.1

- protocol

Upstream/Remote Object Trackin
E I' Failures
Active Standby Active
% Router Router Router
HSRP HSRP
@l 1 T 13 (2) 1)
1(1) m— \/|P q l(l) e \/|P q
1 [ m e




Enhanced Object Tracking

Track Options Syntax

Line-Protocol track object -number interface type number  line - protocol
State of Interface track 1 interface serial 1/1 line - protocol

IP-Routing State track object -number interface type number  ip routing

of Interface track 2 interface ethernet 1/0 ip routing

IP-Route track object -number ip route IP - Addr/Prefix ~ -len reachability
Reachability track 3 ip route 10.16.0.0/16 reachability

Threshold* of
IP-Route Metrics

track  object IP - Addr/Prefix  -len metric threshold

track 4 ip route 10.16.0.0/16 metric threshold

- number ip route

Router#
Track 100

Interface Seriall/1 line

show track 100

Line protocol is Up

1 change, last change 00:00:05
Tracked by:

HSRP Ethernet0/3 1

Router#
Track 103
IP route 10.16.0.0 255.255.0.0
Reachability is Up (RIP)

1 change, last change 00:02:04
First Ethernet0 /1
Tracked by:

show track 103

- protocol reachability

- hop interface is

HSRP Ethernet0 /31

* EIGRP, OSPF, I1S-IS, Static Thresholds Are Scaled to Range of (017 255)



Enhanced Object Tracking

IP SLA

Track Options Syntax

IP SLAS track object -number ip sla type number state
Operation track 5 ip sla 4 state

Reachability of track object -number ip sla type number reachability

an IP SLAs Host track 6 ip sla 4 reachability




Hot Standby Routing Protocol

Tracking IP SLA

@\/‘@’

Active Standby
e Router Router
e N
¥/
BR-W1
HSRP
(20| T 1

‘_ VIP (1) 1

(.220)

(HSRP)

BR W1#

ip sla 100
icmp - echo 10.100.100.100 source
timeout 100
frequency 10

ip sla schedule 100 life forever start

|

ip sla 200
icmp - echo 10.100.200.100 source
timeout 100
frequency 10

ip sla schedule 200 life forever start

-ip10.1.2.120

- time now

-ip 10.1.2.120

- time now

ip route 10.100.100.100 255.255.255.255 192.168.101.9
ip route 10.100.200.100 255.255.255.255 192.168.101.9
—

>

-4

BR W1# show ip sla statistics

IPSLA operation id: 100
Latest RTT: 1 milliseconds
Latest operation start time: *04:42:11.444 UTC Tue Feb 17 2009
Latest operation return code: OK
Number of successes: 46
Number of failures: 0
Operation time to live: Forever

IPSLA operation id: 200
Latest RTT: 1 milliseconds
Latest operation start time: *04:42:11.356 UTC Tue Feb 17 2009
Latest operation return code: OK
Number of successes: 24
Number of failures: 0
Operation time to live: Forever




Hot Standby Routing Protocol (HSRP)

Tracking IP SLA

@\/‘@’

Active Standby
e Router Router
e N
¥/
BR-W1
HSRP
(20| T 1

‘_ VIP (1) 1

(.220)

-4

BR W1#
track 100 ip sla 100 reachability
|

track 200 ip sla 200 reachability
|
track 1 list boolean or
object 100
object 200
i
interface FastEthernet0/1
ip address 10.1.2.120 255.255.255.0
standby 1 ip 10.1.2.1
standby 1 priority 110
standby 1 preempt
standby 1 track 1 decrement 10

BR W1# show standby

FastEthernet0/1 -
State is Active
8 state changes, last state change 00:01:57

Group 1

Virtual IP address is 10.1.2.1
Active  virtual MAC address is 0000.0c07.ac01
Local virtual MAC address is 0000.0c07.ac01 (v1 default)
Hello time 3 sec, hold time 10 sec
Next hello sentin 1.552 secs
Preemption  enabled
Active  router is local
Standby router is 10.1.2.220, priority 105 (expires in 9.872
(S
Priority 110 (configured 110)

Track object 1 state Up decrement 10

Q

-\




Hot Standby Routing Protocol (HSRP)

Composite Failure

BR W1#
*Feb 17 05:17:25: %TRACKING - 5- STATE: 100 ip sla 100 state Up - >Down
*Feb 17 05:17:25: % TRACKING - 5- STATE: 200 ip sla 200 state Up - >Down
*Feb 17 05:17:26: % TRACKING - 5- STATE: 1 list boolean or Up - >Down
*Feb 17 05:17:26: %HSRP - 5- STATECHANGE: FastEthernet0/1 Grp 1 state
Active - > Speak
*Feb 17 05:17:38: %HSRP - 5- STATECHANGE: FastEthernet0/1 Grp 1 state
Speak - > Standby
BR W2# show standby
FastEthernet0/1 - Group 1
State is Active
5 state changes, last state change 00:05:57
Virtual IP address is 10.1.2.1
Active  virtual MAC address is 0000.0c07.ac01
Local virtual MAC address is 0000.0c07.ac01 (v1 default)
Hello time 3 sec, hold time 10 sec
Next .
emption  enabled
Active  router is local
Standby router is 10.1.2.120, priority 100 (expires in 10.59 sec)

Priority 105 (configured 105)

-—

(==

Unable to Reach Either
IP SLA Responder

Active
- Roulller .
BR-W1 BR-W2
@l 1 HSRP T 13

1(-1) — /[P —




Gateway Load Balancing Protocol

(GLBP)

AVG = Active Virtual Gateway
SVG = Standby Virtual Gateway
AVF = Active Virtual Forwarder

Router A#
interface FastEthernet0 /0
ip address 10.1.0.2 255.255.255.0

(=< e =0

AVF

% 11 12

@| 1 cLeP il 1E)
G P (:1) 1 (D) e yIp —)

glbp 1 priority 110
glbp 1 preempt
gbp 1 ip 10.1.0.1

glbp 1 load - balancing round - robin

Router A# show glbp brief

Interface Grp Fwd Pri State Address Active Rtr Standby Rtr

Default Gateway: (.1)
DG MAC: MAC AVF 1.1

Default Gateway: (.1)
DG MAC: MAC AVF 1.2

FaO/1 1 - 110 Active 10.1.2.1 local 10.1.2.220

FaO/1 1 1 - Active 0007.b400.0101 local

FaO/l 1 2 - Listen 0007.b400.0102 10.1.2.220
Router B#

interface FastEthernet0 /0
ip address 10.1.0.3 255.255.255.0
glbp 1 priority 105
glbp 1 preempt
gbp 1 ip 10.1.0.1

glbp 1load - balancing round - robin

Router B# show glbp brief

Interface Grp Fwd Pri State Address Active Rtr Standby Rtr
Fa0O/1 1 - 105 Standby 10.1.2.1 10.1.2.120 local
FaO/l 1 1 - Listen 0007.b400.0101 10.1.2.120
FaO/l 1 2 - Active 0007.b400.0102 local




Gateway Load Balancing Protocol
(GLBP)

AVG = Active Virtual Gateway
SVG = Standby Virtual Gateway
AVF = Active Virtual Forwarder

(==

&

Router B # C BR W2#
*Mar 31 17:04:27: %GLBP - 6- STATECHANGE: FastEth0/1 Grp 1 state Standby - > Active

*Mar 31 17:04:27 %GLBP6- FWDSTATECHANGE: FastEth0/1 Grp 1 Fwd 1 state

Listen - > Active

AVF 1.1
AVF1.2
@ 1 cLBP T 13
Local l
Failures (D) e VIp

Router B# show glbp brief
Interface Grp Fwd Pri State Address Active Rtr Standby Rtr

FaO/1 1 - 105 Active 10.1.2.1 local unknown
FaO/1 1 1 - Active 0007.b400.0101 local -
Fa0/l 1 2 - Active 0007.b400.0102 local -

Default Gateway: (.1) Default Gateway: (.1)
DG MAC: MAC AVF 1.1 DG MAC: MAC AVF 1.2




