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7 - Sections & Objectives

= 7.1 Tune EIGRP EIGRP =H)

* Configure EIGRP to improve network performance. (M EQ3 45 A2 28 EIGRP T4)
» Configure EIGRP autosummarization. (EIGRP Xt&22 T+4d)
« Configure a router to propagate a default route in an EIGRP network. (EIGRP HEQ A0 A 7|2 ZZE OISt = 2t FH 74)

« Configure EIGRP interface settings to improve network performance. (HE3 H& A3 28t EIGRP QI HIO|A 7 74)
= 7.2 Troubleshoot EIGRP (EIGRP 2| 8} Z)

* Troubleshoot common EIGRP configuration issues in a small to medium-sized business network. (52
T2 H=LA HESZO M LEH QI EIGRP 4 =X i 2)

« Explain the process and tools used to troubleshoot an EIGRP network. (EIGRP HES3 2X siZ0f| At8El= ZEM A =+
23)

» Troubleshoot neighbor adjacency issues in an EIGRP network. (EIGRP HE30|A 0|2 2T Y Xl siZ)

» Troubleshoot missing route entries in an EIGRP routing table. (EIGRP 2t & H|O|20A FEtE H2 &5 EXH siZ)
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Automatic Summarization

Network Topology

EIGRP for IPv4 Topology
EIGRP Routing Domain

172.16.2.0/24

209.165.200.224/27

172.16.1.0/24 192.168.1.0/24

This network topology will be used for this chapter.

Ol HEXI EZ2X7I 0] oM AEE AYLILE)

Before tuning EIGRP features, start with a

basic implementation of EIGRP. (EIGRP 7|52
FE5t7| ™ol, EIGRPL| 7|2 Ttoig AEELICt)

Serial interfaces and their bandwidths may
not reflect the more common types of
connections found in networks today.

(R (A2|Y) AEH o] A0t ST CHAZ2 wxf L EQ 0| A

17—

2AE= O LN Yo HEAS HAHSHK| = HE L)

The bandwidth of the serial links is used in
the calculation of the routing protocol metrics

and the process of best path selection.
EEAZY) 2o HI=Z2 2R Z2EE HES ALt
X x| o ZE ME == M A0 AHEE L)

The bandwidth command will be used to
modify the default serial bandwidth of 1544

Kb/s. (bandwidth Z &S ZZE(A2|Y) C|ZE CYZQ
1544kb / s 785t=0| AFEE L C})



Automatic Summarization

Network Topology (Cont.)

Rl# show running-config

<output omitted>
rgion 15.2

interface GigabitEthernet0/0

ip address 172.16.1.1 255.255.255.0

!
interface Serial0/0/0

bandwidth 64

ip address 172.16.3.1 255.255.255.252

clock rate 64000
]
interface Serial0/0/1

ip address 192.168.10.5 255.255.255.252

!

router eigrp 1

network 172.16.0.0
network 192.168.10.0
eigrp router-id 1.1.1.1

IPv4 Interface and

EIGRP Configuration
(IPv4 E{I{|0| A2} EIGRP )

R2# show running-config

interface GigabitEthernet0/0

ip address 172.16.2.1 255.255.255.0

1

interface Serial0/0/0

bandwidth 64

ip address 172.16.3.2 255.255.255.252

1

interface Serial0/0/1

bandwidth 1024

ip address 192.168.10.9 255.255.255.252
clock rate 64000

1
interface Serialo/1/0

ip address 209.165.200.225 255.255.255.224
1
router eigrp 1

network 172.16.0.0

network 192.168.10.8 0.0.0.3

eigrp router-id 2.2.2.2

EIGRP for IPv4 Topology
EIGRP Routing Domain

172.16.2.0/24

209.165.200.224/27

172.16.1.0/24 192.168.1.0/24

R3# show running-config

<output omitted>

version 15.2

]

interface GigabitEthernet0/0

ip address 192.168.1.1 255.255.255.0

]

interface Serial0/0/0

ip address 192.168.10.6 255.255.255.252
clock rate 64000

!
interface Serial0/0/1

bandwidth 1024

ip address 192.168.10.10 255.255.255.252
!
router eigrp 1

network 192.168.1.0

network 192.168.10.4 0.0.0.3

network 192.168.10.8 0.0.0.3

eigrp router-id 3.3.3.3



Automatic Summarization
EIGRP Automatic Summarization

Automatic Summarization at Classful Network Boundary

IPv4 Routing Table

An EWGRP for IPvd router
configured for automatic

172.17.0.0/30 6

Summary Updste: 172.16.0.0/16

-

Subnets
172.16.1.0/24
172.16.2.0/24
172.16.3.0/24

172.16.0.0/16 via R1

Classful Networks

Class A: 0.0.0.0 to 127.255.255.255
Class B: 128.0.0.0 to 191.255.255.255
Class C: 192.0.0.0 to 223.255.255.255

Default Mask: 255.0.0.0 or /8
Default Mask: 255.255.0.0 or /16
Default Mask: 255.255.255.0 or /24

Route summarization is one of the most
common methods of tuning EIGRP. (@2

292 EIGRPS Z780t= 7t ZuN S8 T
St L)

Route summarization works by grouping
multiple networks together and advertising
them as one larger network — or

summarized route. (Z2 2%2 oz HEYIAE
A6 St M 2 HESA = %E H22
FustozM 5L

EIGRP can be enabled to perform
automatic summarization at classful
boundaries. (EIGRPE AE3sIH 22|~ HAH M At
o2 +ud 4 AdgLc)

EIGRP automatically recognizes subnets
as a single Class A, B, or C network and
creates only one entry in the routing table

for the summary route. (EIGRPE= MEUS Y
U A BEECHER]AZ Xts A4St 2% H=0
Chot 2t 8 HIO| 2 0] StLtef =2t B L Ct)

O = L-d



Automatic Summarization

EIGRP Automatic Summarization (Cont.)

Automatic Summarization at Classful Network Boundary

An EIGRP for IPvd router
configured for automatic
summarization. IPv4 Routing Table
'\_ [
172.17.0.0/30
172.16.0.0/16 via R1

Summary Update: 172.16.0.0/16

Subnets
172.16.1.0/24
172.16.2.0/24
172.16.3.0/24

Classful Networks

Class A: 0.0.0.0 to 127.255.255.255
Class B: 128.0.0.0 to 191.255.255.255
Class C: 192.0.0.0 to 223.255.255.255

Default Mask: 255.0.0.0 or /8
Default Mask: 255.255.0.0 or /16
Default Mask: 255.255.255.0 or /24

For routers to find the best route for each individual subnet,
subnet information must be sent. In the example above,
automatic summarization should be disabled so subnet

information will be sent. (2tE{7} 2t 71e MEulof 745 XMatst AR 2
Hop{H AMEUl HEE HL{oFgtL|Ct ?|2] 0o A| Xts Q2f2 H|=Hd 3t Of
MEUYl HEII & E|0{0F gHL|LCt)

Routers R1 and R2 are both configured
using EIGRP for IPV4 with automatic

summarization. (22 E R11t R2E 25 A5 29
7|s0| Y& IPV4 & EIGRPE AHE3H -4 E L|C})

R1 has three subnets in its routing table:
(R1e| 2t HIO|Z20]= 3 72 MEUO| JELICE)

« 172.16.1.0/24

« 172.16.2.0/24

« 172.16.3.0/24

These subnets are all considered part of a
larger class B network: 172.16.0.0/16. (ol

MEUZ B5 0 2 A BUHEYIL Y£Q
172.16.0.0/162 2 ZtFEIL|CL)

When R1 sends its routing table to R2, it
will send the 172.16.0.0/16 summarized

network. (R10| 21L& HO|E2 R22 E'E Ifj, QOfE
HES®R 172.16.0.0/16 € H&Y A L|C}H)



Automatic Summarization

Configuring EIGRP Automatic Summarization

R1{config)}# router eigrp 1
R1{config-router)# auto-summary
R1{config-router)#

*Mar 9 19:48:19.342: IDUAL-S5-NBRCHANGE: EIGRP- IP"H 1: N-Elghbor‘
192.168.18.6 (Serial@/e8/1) is resyl

mc:

*Mar 9 19:48:19.342: EDUAL-5-NBRCHANGE: EIERP IPvd 1: Ne1ghbcr

122.1628.18.6 (Seriale/e 1) is resync:

¢, remove components

*Mar 9 19:41:83.630: EDUAL-S5-NBRCHANGE: EIGRP-IPv4 1: Neighbor
192.168.18.6 (Serial@/ef1) is resync: peer graceful-restart

R2{config)}# router eigrp 1

R2{ config-router)# auto-summary
R2{ config-router)#

EIGRP Routing Domain

172.16.3.0/30

172.16.1.0/24

EIGRP for IPv4

172.16.2.0/24

Topology

209.165.200.224/27

S0/0/0
192.168.10.4/30

192.168.1.0/24

Automatic summarization is disabled by
default for EIGRP IPv4 beginning with Cisco

IOS Release 15.0(1)M and 12.2(33). (Cisco 10S
Release 15.0 (1) M & 12.2 (33)2 A|ZtSH= EIGRP IPv42|
42 Xts 890 7|E&*9§_ H| 2 g3tz of AESLICE)

Use the show ip protocols command to
determine if EIGRP automatic summarization

is disabled. (show ip protocols B AF2 30| EIGRP
XtE 29F0| H|2Hd3tE|0] JL=X] 2SI AIR)

To enable automatic summarization for
EIGRP, use the auto-summary command in
router configuration mode as shown in the

figure to the left. (EiGrRPO| IS A} Q942
2detste{H 1 F 2l 20| 2t H 74 ZE0|AM auto-
summary ¥ S Af%ﬁﬂ AR.)

Use the command no auto-summary to

disable automatic summarization. (xtz a2
H| 24 3515t2{ H no auto-summary @S AFESIAA|R)



Automatic Summarization

Verifying Auto-Summary: show Iip protocols

Verifying Automatic Summarization is En = Output from the show ip protocols command on
Y e T e R1 shows that automatic summarization is enabled.
*** Jp Routing is NSF aware *+* (R10{| A show ip protocols BHO| 22 XI5 20| &ML USS

_ . i B2ojzLoh)
Routing Protocol is "eigrp 1"
Outgoing update filter list for all imterfaces is not set . .
Incoming update filter 1list for all interfaces is not set " OUtpUt also indicates the networks that are
e e summarized and on which interfaces. (z22 =g

Default networks accepted from iInmcoming updates

i =2 H
EIGRP-IPv4 Protocol for AS(1) ferel HEH At AEH0I S LEH L)

Metric weight Ki=1, K2=8, K3=1, K4=0, K5=8

EIGRP for IPv4 Topology
EIGRP Routing Domain

172.16.2.0/24
21659856

209.165.200.224/27

Summarizing 3 components with metric 2316

=putput omitted:

nternet ?

172.16.1.0/24 192.168.1.0/24



Automatic Summarization

Verifying Auto-Summary: show Iip protocols

= Notice that R1 summarizes two networks in its EIGRP routing updates: (R12 EIGRP 2t2 & YH0|ENAN F 72

HEIE L)

* 192.168.10.0/24 sent out the GigabitEthernet 0/0 and Serial 0/0/0 interfaces. (192.168.10.0/247} GigabitEthernet 0/0 % Serial

0/0/0 QIE{H|O| A2 MEEIL|CE)

« 172.16.0.0/16 sent out the Serial 0/0/1 interface. (172.16.0.0/162 Serial 0/0/1 QE{H| 0| A2 ML EL|C})

R1’s 192.168.10.0/24 Summary

EIGRP Routing Domain

172.16.2.0/24

50/0/0 -l 50/0/1

172.16.3.0/30
S0/0/1

192.168.10.0/24

S0/0/0 B4kb/s 1024kb/s
2 \

.5 S0/0/1 1544kb/s L~

S0/0/0 .6 i

192.168.10.4/30
192.168.10.0/24

172.16.1.0/24 192.168.1.0/24

R1’s 172.16.0.0/16 Summary

172.16.2.0/24

S0/0/0
5
172.16.3.0/30

S0/0/0
M

1544kb/s -

5 _s0/0/1
S0/0/0 .6 [P

192.168.10.4/30

172.16.1.0/24 192.168.1.0/24



Automatic Summarization

Verifying Auto-Summary: Topology Table

EIGRP Routing Domain

172.16.2.0/24

192.168.10.4/30  -©
0/0]172.16.0.0/16 G0/

192.168.1.0/24

R2# show ip eigrp topology all-links

6, 1 successors, FD is 2178112, serno 9

8.5 (2178112/2816), Seriale/a/e
16.9 (3812896/2816), Seriala/ef1

Since the routing tables of R1 and R2 contain subnets of the
172.16.0.0/16 network, they will both advertise the summary

route of 172.16.0.0/16 to R3. (R1 ¥ R22| 2}2E! H0|E0]|=
172.16.0.0/16 HER A2 MEUIO| Z3tL|0] J2BE B F 172.16.0.0/162] R9f
ZE2E R332z L)

Use the show ip eigrp topology all-links command to view

all incoming EIGRP routes. (show ip eigrp topology all-links & &2
AH8 S0 2 E =4 EIGRP Z2E =0Ig == l&5LC}H)

The output from this command, as shown in the figure to the
left, verifies that R3 has received the 172.16.0.0/16 summary

route from both R1 and R2. (21Zo| 121} Zt0| 0] o| 32 R30|
R11t R2 250A 172.16.0.0/16 2 ZZE AT A &olgt 5= QUEL|L}H)

It is important to note that only one successor has been

chosen due to its faster interface bandwidth. (& tH2 Qg m o]~
=0 2 QI8 8FLtC| successorPt MEHE|QUCH=E HOf| -2/l OF BFL|CH)

The all-links option shows all received updates, including

routes from the feasible successor (FS). (al-link &4 2 feasible
successor (FS)2| d2E Zast0] =& 2= YHO|EE EAISLIC)



Automatic Summarization

Verifying Auto-Summary: Routing Table

Verifying Summary Route in Routing Table
Automatic Summarization Disabled

R3# show ip route eigrp

172.16.8.8/16 is varlably subnetted, 2 subnets, 2 masks

16.1.8/24 [98/2178112] via 192.162.18.5,
82:21:10, Seriala/e/e

2.2/24 [98/3012896] via 192.162.18.9,
€@2:21:18, Seriale/e/1

3.8/28 [98/41824888] via 192.168.18.9,
@2:21:18, seriale/ef1

[#8/416240868] via 192.168.18.5,
@2:21:18, seriale/e/e

Automatic Summarization Enabled

R2# show ip route eigrp

D 172.16.0.8/16 [9@/2178112]
seriala/e/e
192.168.18.8/24 is variably subnetted, 5 subnets,
D 192.168.10.8/24 is @ summary, @8:11:43, Nulla
R3#

Use the show ip route command to verify that the

summarized route was received. (show ip route B S AF25}0]
QO A2 7t A E AR SAAHAIR)

The output of the show ip route eigrp command, in the
figure to the left, displays R3’s routing table before

automatic summarization is enabled. (2% 1219 show ip route
eigrp FHO| £HE Xts 20| 2dzt|7| Mo R32| 2t E HO|E2
HAIEL|CE)

The output after automatic summarization is enabled is

displayed on the bottom part of the figure. (xts 20| 2s}&l
=o| =30| g StEHofl EA|ELICE)

Automatic summarization is not an option with EIGRP for

IPv6 since classful addressing does not exist. (pves S22 <
F4 X|Ho| glenz Xts Q%L |Pv6  EIGRPL| S0 OFL|Ct)

Automatic route summarization can cause problems if the
summary address advertises networks which are not
available on the advertising router. (29 F&7t Z1 212 E0f|A]

AFSE 4 gl LIEQITS BTt 49 A5 Y2 80| 2HE 22U 4
Rl Lch)



Automatic Summarization

Verifying Auto-Summary: Routing Table (Cont.)

= EIGRP avoids problems caused by R1# show ip route
summarization by adding a network 172.16.0.0/16 is variably subnetted, 6 subnets, 4 masks
route for the Classful network route to the )y 172.16.0.0/16 is a summary, 00:03:06, Null(D
. L ool o - 172.16.1.0/24 is directly connected, GigabitEthernet0/0
routing table. (EIGRPE SEAE HEYI Z=0 172.16.1.1/32 is directly connected, GigabitEthernet0/0
Cist HESR 22 228 HIO|20| F7I5t] 172.16.2.0/24 [90/40512256] via 172.16.3.2, 00:02:52, Serial0/0/0
Qoo Z QIst X & HX|BtL|LCt) 172.16.3.0/30 is directly connected, Serial0/0/0
172.16.3.1/32 is directly connected, Serial0/0/0
. : 192.168.1.0/24 [90/2170112] via 192.168.10.6, 00:02:51, Serial0/0/1
Thls_network entry_ routes pa_CketS toa 192.168.10.0/24 is variably subnetted, 4 subnets, 3 masks
Null interface - a virtual 10S interface ) 192.168.10.0/24 is a summary, 00:02:52, Null0

: HEQ slmo 192.168.10.4/30 is directly connected, Serial0d/0/1
;I;l]gtolsl\lal'l I;?éi'gﬁo.'l:a ?O?\éYgeErejfx(rLF-l‘l—_;jsolojﬂ)\T 192.168.10.8/30 [Bﬂf352384ﬂ] via 192.168.10.6, 00:02:59, Serial0/0/1
A= NuUll ! i BT © Pl (=]

I0S QIHHO|A)2 2t ElgtL|C)

= Packets that match a route with a NullO exit interface are discarded. (NulloZ XL} 7H= QIE{ 0| AT Q= AEQ}

XSt A2 AHE L)

= EIGRP for IPv4 automatically includes a Null0 summary route whenever the following conditions exist: (pva
£ EIGRPE CHS Z=740| EX{& WOt Nullo 2% B2 E AHs52o2 ZaetLt)

« Automatic summarization is enabled. (X\}S Q20| 43t E| A& LIC}H)
« There is at least one subnet that was learned via EIGRP. (EIGRPE S8} &&= A EUI0| 8Lt O] & A& L|CEH)

e There are two or more network EIGRP router commands. (U E93 EIGRP 2t2E HZH0| & 71 o4& UELICH)



Automatic Summarization
Summary Route

Example of a Routing Loop

©

Routing Loop

a Routing Update: Default Routs

.
r

| have a summary route for
172.16.0.0/16. I will send a
packets for 172.16.4.10 to
R2.

| have a default route
9 0.0.0.0/0. 1 will send

packets for 172.16.4.10 o
Rl

T,
-

Rz

IPvd Routing Table

e

IPvd Routing Tabl

A

Summarized Update:
172.16.0.0/16

a In:ErnED

5]

0.0.0.0/0 via ISP 0.0.0.0/0 via R1

172.16.1.0/24
172.16.2.0/24
172.16.3.0/24

172.16.0.0/16 via R2

= The scenario in the figure walks you through an
example of how automatic summarization could
also cause a routing loop to occur: (& 2|
ALUE|= AtE 20| 2t E o5 D™AIZ = A
o E 20{FLICt)

=
[

R2’s routing table contains the 172.16.1.0/24,
172.16.2.0/24, and 172.16.3.0/24 subnets in its
routing table. (#4) (R22| 2t2 & HO|E2 22 E
H|O| =0 172.16.1.0/24, 172.16.2.0/24 2 172.16.3.0/24
MEUZS oSt T (# 4))

R2 sends a summarized update to R1 for the

172.16.0.0/16 network. (#5) (R2:= 172.16.0.0/16
HER A0 CHol 29 YHO|EE R1Z 2 HLICE (#5))

R1 installs the summarized route for

172.16.0.0/16 via R2. (#6) (R12 R2E Sl
172.16.0.0/162| 2= HAZE MKX[SLICt. (# 6))

R1 receives a packet for 172.16.4.10. R1 has a
route for 172.16.0.0/16 via R2 and forwards the
packet to R2. (#7) (R12 172.16.4.100| Cst Tzl
FAMBHLICEH R12 R2E £8) 172.16.0.0/160] Ciist A2 S
7R i 2 S R22 MESL|CH (#7))

On R2, the packet does not match any specific
route, so it forwards the packet using the default

route back to R1 causing a routing loop. (#8)
(R2OIM A2 EF Z= et LASH| ieoz 7|2

ZEE AME3I0 W2l S RIS E CHA| TEEHO] 2t E

FoE DHAZULICE #8))



Automatic Summarization
Summary Route (Cont.)

NullO Route is Used for Loop Prevention

| have a summary route for
172.16.0.0/16. | will =end
packets for 172.16.4.10 o

R2.

IPv4 Routing Table

0.0.0.0/0 via ISP

172.16.0.0/16 via
R2

L2}

Routing Update: Default Routs

e al
-——

R2

Summarized Update:
172.16.0.0/16

a In:arne)

©

| have a summary route for

172.16.0.0/16 via NullQ. | drop

gl packets for 172.16.4.10.

-

IPv4 Routing Table
0.0.0.0/0 via R1 e

172.16.1.0/24
172.16.2.0/24
172.16.3.0/24 9

172.16.0.0/16 via
MNulll e

EIGRP uses the NullO interface to
prevent these types of routing loops.
(EIGRP= Nullo 20| A F AMESHY O] 2{gt

Quo| 2ty RIS WAHLITH)

R2’s routing table contains the routes for
172.16.1.0/24, 172.16.2.0/24, and
172.16.3.0/24. (R29] 22 & HO|20|&

172.16.1.0/24, 172.16.2.0/24 5! 172.16.3.0/240]
CHSE A27F =3tz O] /S LICH)

R2 installs the 172.16.0.0/16 summary

route to NullO in its routing table. (R2=
2H2El B|0|=0f Nullod| Ci$t 172.16.0.0/16 2F
428 dX|gL )

When R2 receives a packet for
172.16.4.10 from R1, it will discard the
packet since it doesn’t match any specific
subnet of 172.16.0.0. (R2£ R10{| A
172.16.4.100] CHo IiZlS =4I51H £F MEU
172.16.0.01r X|SHX| B2 WjZlS
APH|gHLICE)

The Null0 summary route is removed
when autosummarization is disabled.
(Ah& 20| Hlg gt Nullo 2°f Z=27}
HZAE L)



Default Route Propagatio

Propagating a Default Static Route

n

s

R2 Static Default Route Configuration and Props '

B2 (config)l# ip route 0.0.0.0 0.0.0.0 ssrial 0/1/0

B2 (config) # router eigrp 1

B2 (config-router) § redistribute statie

172.16.2.0/24

172.16.3.0/30

192.168.10.4/30

172.16.1.0/24

EZ% show ip romte | include

Gateway of last resort is 0.

209.165.200.224/27
Default Route
0.0.0.0/0

225 S0/1/0

niernet ?

192.168.10.8/30

192.168.1.0/24

0.0.0.0
0 to network 0.0.0.0

Using a static route to 0.0.0.0/0 as a default

route is not routing protocol-dependent. (|2
H2Z2 0000022 1Y A2E AI3l= A2 T2 EE0 0t}
2t S (X &L

The “quad zero” default static route can be used

with any currently supported routing protocols.
(“quad zero’7| 2 1 BE&= o X Jkl= 2R E ZEES D}

2H ALY & AFLICH)

The default static route is typically configured
on the router that has a connection to a network
out of the EIGRP routing domain; for example,
to an ISP. (CIZE §X Z2&= YUMo 2 EIGRP 2+ €

ZEOQ QEo HERZ0 HZE 2t2HNAM LI ELICEH 02
=9, ISPY)

The redistribute static command as shown in
the figure to the left tells EIGRP to include static
routes in its EIGRP updates to other routers.
(2% a2t 20| redistribute static &2 EIGRPO| A CH2
2t E0f| CHSE EIGRP RIO|EO| X 428 XSS
XAl E)

Use the show ip protocols command to verify.
(show ip protocols BE2 AFE3H0] 2HQISHHA|R)



Default Route Propagation

Verifying the Propagated Default Route

Verifying Default Routes on R1 and R3

Bl show ip route | incluode 0.0.0.0
Gatwway of last resort is 152 _168.10.6 to network O_0_0.0

[170/3651840] wvia 192 _168_10.6, 00:-25:23,
5er1alﬂ oSl
BR1f

B3 show ip route | include O0.0_.0.0
Gatwwﬂy of last resort is 152 _16B_10_.9 to network O0_0_.0_.0
i 0. [ [170/31359840] wia 15%2_168_10.%, 00:-27:17,

Serial0/0/1
Rig

= A portion of the routing tables for R1 and R3 are

shown in the figure. (R1 X R30j| L3t 2t & EH0O| 22| L& T}
0 #AIEO AL L)

= Notice the routing source and administrative
distance for the new default route learned using

EIGRP. (EIGRPE At&5t0] S5t M CIZE Z29| 2t 44
A | AHZ|E 2B AIR)

= The entry for the EIGRP learned default route is

identified by the following: (EIGRP & 7|2 Z=zo| g5 2
Cr=af 20| A EE L)

* D —Indicates it was learned from an EIGRP routing
update. (EIGRP 212 Y HO|EOM St&E|ASS LIEFELICE)

=1

« *—Router is a candidate for a default route. (Z+2E =
CIZ2E 22| 22 QL|CL)
e EX — Route is an external EIGRP route, or a static route

outside of the EIGRP routing domain. (82 & 2|5 EIGRP
ZE E= EIGRP 2t 8 =0Ql 9[f 9| 17 A= YL|Ct)

e 170 — Administrative distance of an external EIGRP
route. (2|5 EIGRP ZZ9| 22| 72|)



Default Route Propagation
) = EIGRP maintains separate tables for IPv4 and
EIG RP fOI’ IPV6 DefaU|t Route IPv6, therefore an IPv6 default route must be
propagated separately. (EIGRPE IPv4 2 IPveOi| L3}

HEO| HO|ES FAISIER IPve 7|2 B2 HE 2 MOt 0{0f
3#L|[f)
= .

R2 IPv6 Static Default Route Configuration and:

o ) = As shown in the figure, an IPv6 default static
R2{config)# ipve route ::/@ serial e/1/e@

R2(config)# ipvé router eigrp 2 route is configured and propagated. (312 at 2o
R2{config-rtr)# redistribute static IPv6 7|2 178 A27t #4510 MOt L)

= The ::/0 prefix and prefix-length is equivalent to
R1# show ipvé route the 0.0.0.0 0.0.0.0 address and subnet mask
L BT o (e e o iR G used in IPV4. (:/0 MFA 8 FEAF 20| 1Pva0] A Sl
0.0.0.00.0.0.0 & X MEU OpAFQ} ZHEL|C})

Codes: C - Connected, L - Local, 5 - Static,
U - Per-user Static route

B - BaP, R - RIP, I1 - ISIS L1, I2 - ISIS L2

IA - ISIS imterarea, IS - ISIS_surmar]r, D - I_EIEFH':"_, EX - EIGRF ?'-‘.i"".:: - The redlstrlbute Statlc Command |S used for
ND - ND Default, WDp - ND Prefix, DCE - Destination, MDr - Redirect . i . .

O - OSPF Intra, OI - OSPF Inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2 IPv6 to redistribute the default static route into

-0 SA & - 05 SA e . .
. ?:;wgﬁ:;q:i];'a ext 1, OH2 - OSPF MESA ext 2 EIGRP. (redistribute static 32 IPve0i|Al 7|2 BN HZ2E
via FEZ0::2, Seriale/e/1 EIGRPE R{H{ZSt= O AFEE LICT)

= The propagation of the IPv6 static default route
can be verified by using the show ipv6 route

command. (show ipvé route FHS AL L0 IPve HX 7|2
ZEO| MUt E =olg = ASFLICH)



Default Route Propagation

Packet Tracer 1 — Propagating a Default Route in EIGRP for IPv4 and IPv6

e —
[HE T H]
- IPV4ALC|ZEE Z= [I}
- IPv6 C|ZE ZZ ™I}
. YR sAER dZ ol
! ﬁ_-r‘ =
PC1 Bl Branch{/\
172.31.8.10 e
F’J—" L l-!'i
;-.J 1PvE-E
‘;’ ter|
IPv4-Edge
! ﬁ_-r‘ —
pcz" B2 Branch-2 ’ -

172.31.9.10 IPv4 Outside Host

64.100.1.10

IPvE Outside Host
2001:0B8:CAFE: 1::3

Peme
ranch-3 B3 PC3
2001:DB8:ACAD:8::A
Fe;_f'

—
-

)

it

—y
oo
Branch-4 B PCa
2001:DEB:ACAD: A

. IPv4 Address Subnet Mask
Device Interface :
IPv6 Address/Prefix
S0/0/0 172.31.6.1 255.255.255.0
:EP(;/;e S0/0/1 172.31.7.1 255.255.255.0
S0/1/0 209.165.200.226 | 255.255.255.224
Branch-1 GO0/0 172.31.8.1 255.255.255.0
S0/0/0 172.31.6.2 255.255.255.0
Branch-2 GO0/0 172.31.9.1 255.255.255.0
S0/0/1 172.31.7.2 255.255.255.0
S0/0/0 2001:DB8:ACAD:7::1/64
:;(;/5: S0/0/L | 2001:DB8:ACAD:6::1/64
S0/1/0 2001:DB8:CAFE:ABCD::2/164
Branch-3 GO0/0 2001:DB8:ACAD:8::1/64
S0/0/0 2001:DB8:ACAD:7::2/64
GO0/0 2001:DB8:ACAD:9::1/64
Branch-4

S0/0/1

2001:DB8:ACAD:6:::2/64




Default Route Propagation

Packet Tracer 1 — Propagating a Default Route in EIGRP for IPv4 and IPv6

1.1Pv4 8 EIGRPS| C|EE A2 Hu}
= 1B 2 ipva X[ | 2ERE O M EIGRP THd & = QISHIAI L.
o Zf1Pv4 X[ ¥ 2R HO| 2tRE HIO|E2 HAISHD 2= IPv4 B27F BAIZ|=X] ZQISHYAIR.
= 20 D IPvA C|ZEE B2 E FdELICL
« IPv4-EdgeOiM 27 AAE IPVACIZEE 2 E FHSHMAIL.
* |Pv4-Edge(config)# ip route 0.0.0.0 0.0.0.0 Serial0/1/0
= 3T EIGRPUM C|Z2E Z=2 & HutgfLCt.
- CIZE 4ZE FOSI=Z EIGRP 2t E ZZMAE FHSIMAIL,
» |Pv4-Edge(config)# router eigrp 1
» |Pv4-Edge(config-router)# redistribute static
= 4T 11pv4 7|2 BE27F JOt Z K| =olgtLCt
o 712 27t X EJ=X| 2l5t2{ H Branch-1 X Branch-20 CH 2t 8 HO| 22 HAISHA| L.
» Branch-1# show ip route

» Branch-2# show ip route



Default Route Propagation

Packet Tracer 1 — Propagating a Default Route in EIGRP for IPv4 and IPv6

2.IPv6  EIGRPL| C|ZE A2 Hu}
= 1B Zf1Ppve X[ & 2t2E 0| A EIGRP 7d2 2RIt A|2.
« Zf1Pve A| ¥ 2R HO| 2tRE HIO|E2 HAISID 2= IPve 27t BA|Z|=X] QIS AIR.
= 25 :1Pve C|ZE d2E FE LI
 IPv6-Edgelil A 2 CGIAE IPve C|ZEE HEE T HSHUAIR.
» |IPv6-Edge(config)# ipv6 route ::/0 Serial0/1/0
= 3B EIGRPU|M C|ZE d=2 & FOtetLCt.
- CIZEE 4ZE MOSI=Z EIGRP 2t 8 ZZMAE FHSIAA2.
» |Pv6-Edge(config)# ipv6 router eigrp 1
» |IPv6-Edge(config-rtr)# redistribute static
= 4T 1pve 7|2 Z27F Hat Z K| =olgtLCt.
o 7|8 ZE7} X2 Y EX| 20l ™ Branch-3 X Branch-40f CH3H 212 & E|0| 22 EAISIHA| L.
» Branch-3# show ipv6 route
» Branch-4# show ipv6 route
3. 218 SAEQL A ol
« PCl1 % PC2& O|X 2AE QR 9] IPv4E ping
« PC3 3 PC4= O|H| IPv6 282 SAEE ping ™

y e
yo
$0
2
o
ot
I
Il



Fine-tuning EIGRP Interfaces

EIGRP Bandwidth Utilization

Bl (config) § interface serial 0,/0/0
Bl (config-if)# ip bandwidth-percent eigrp 1 40
Rl (config-if) §

B2 (config) # interface serial 0/0/0
B2 ([config-if) # ip bandwidth-percent eigrp 1 40
RZ (config-if) §

By default, EIGRP uses only up to 50 percent of
an interface’s bandwidth for EIGRP information in

order to prevent it from over-utilizing a link.
(7I2H 22 EIGRPE A5 Bt=5HA AHESHA| RSLE S EIGRP
YRt QIEm| 0] A& A Z O] A[CH 50 %77HX| 2 AL LI Ct)

/| —

In interface config mode, use the ip bandwidth-
percent eigrp as-number percent command to
configure the percentage of bandwidth that can be

used by EIGRP on an interface. (2 E{go|~ 74

B E 0| M ip bandwidth-percent eigrp as-number percent 3 &2
AHE3510] QB O] A0 M EIGRPZL AFEE = U= WY Zo| HEES
TESHYAIR)

To restore the default value, use the no form of

this command. (71272 2st21® 0| YO no EA S
AHESHMAIR.)

To configure the percentage of bandwidth that can
be used by EIGRP for IPv6 on an interface, use

the ipv6 bandwidth-percent eigrp command.
(QE{HO| A0 A IPv6 & EIGRP7} AFRE 4= Q= [ Zo| M2 gS
T4 5t2{H ipv6 bandwidth-percent eigrp EEHS ARSI A| L)



Fine-tuning EIGRP Interfaces
Hello and Hold Timers

Configuring EIGRP for IPv4 Hello and Hold Tim
i |

R1{config)# interface sa/a/a
R1{config-if)# ip hello-interval eigrp 1 58
R1{config-if)# ip hold-time eigrp 1 150

Default Hello Intervals and Hold Times for EIGRP

Benawidh __________|bampelink_________|Defuk Feloterval | DefeuktFioia Time |
1.544 Mbps Multipoint Frame Relay G0 seconds 180 seconds
Greater than 1.544 Mbps T1, Ethernet 5 seconds 15 seconds

Configuring EIGRP for IPv6 Hello and Tim

R1{config)# inter serial &/8/8&

R1{config-if)# ipwe hello-interval eigrp 2 5@
R1{config-if)# ipwe hold-time eigrp 2 150

EIGRP uses a lightweight Hello protocol to
establish and monitor the connection status of its
neighbor. (EIGRPE 4 & Hello Z2ZEZS AHESIY] 21
FXQ| ¢4 HEE ddstn BLHE L)

The hold time tells the router the maximum time
the router should wait to receive the next Hello

before declaring that neighbor unreachable. (hold
time2 22 E 7t O| R0 =2 = §lZS M 57| Ho
CHS HelloE =41517] 218K CH7|5HOF St= Z|CH A[ZHS
2t E 0| 2ELCt)

Use the ip hello-interval eigrp as-number
seconds command to configure a different Hello

interval. (ip hello-interval eigrp as-number seconds & &
AHESH Hello 7t S CHEA € = AE L C}H)

Use the ip hold-time eigrp as-number seconds

command to configure a different hold time. (hold
times CIE2A Fd3t2{H ip hold-time eigrp as-number
seconds S ALEY = AUELICH)

Hello intervals and hold times are configured on a
per-interface basis and do not have to match with
other EIGRP routers to establish or maintain
adjacencies. (Hello ZtZ 3! hold time2 QIE{HO[AEZ
T, AHdE 2E5H AU |FXISH| fI8H CHE EIGRP
2t EHet YX|A|7|X| @fotE ELCt)



Fine-tuning EIGRP Interfaces

Load Balancing IPv4

R3# show ip protocols
*#* TP Routing is NSF aware ***

Routing Protocol is “eigrp 1™
Outpoing update filter list for all imterfaces is not set
Incoming update filter list for all imterfaces is not set
Default networks flageed in outpoing updates
Default networks accepted from incoming updates
EIGRP-IPv4 Protocol for AS(1)
Metric weight K1=1, K2=8, K3=1, K4-8, K5=8
NSF-aware route hold timer is 248
Router-ID: 3.2.3.3
Tepology : @ (base)
Active Timer: 2 min
Distance: imternal 98 external 178

Maxdimum hopoourt 188
Maxdmum metric variance 1

Automatic Sumarization: disabled
Address Summarization:
192.168.8.8/22 for Sedfa/e, Sedfe/1
Sumarizing 3 components with metric 2316

Equal-cost load balancing is the ability of a router to distribute
outbound traffic using all interfaces that have the same metric from
the destination address. (522t H|& 2E L2 2tRH7I T F20
SL HEE S 4= 2= AHEO|AE AFESHY| OFR HI2E EfE S ZHiSt=
7|15 YLtt)

Cisco I0S applies load balancing using up to four equal-cost paths by
default. (Cisco I0S= 7|2H 2= % 4 71| S LT H|E =2 E AESI0l2E
Y2 HEgL )

The show ip protocols command can be used to verify the number

of equal-cost paths configured on the router. (show ip protocols & &=
AL83t0] Bt REHO| 1 EE 52 HIE 42 =5 =g = ASH L)

When a packet is process-switched, load balancing over equal-cost
paths occurs on a per-packet basis. (T{Zl0] A& ZZ A A0 UAS O,
SY HE Z=20| ot 2E WO AU E = Ll Ct)

When packets are fast-switched, load balancing over equal-cost paths
occurs on a per-destination basis. CEF can perform both per packet
and per-destination load balancing. (IfZl0] #t=22 A9{&HE Of, S H|&
dZ20| Cfot 2 HHYO| gz LUSLCHL CEF= W2 A Ui G 2E
Y2 B F AL 5= JSLLH)

Use the maximum-paths value command in router config mode to
modify the default of four equal cost paths. (22 E 74 2ZE0|M
glafimté?)-paths value BHS AFESIY 4712l Y H|E F2 7|2 8 =
A H .



Fine-tuning EIGRP Interfaces
| oad Balancing |PVv6 = R3 has two EIGRP equal-cost routes for the network

between R1 and R2. (R30|= R11} R2 AFO| 2] HE 0] L
70| EIGRP & ¥ H|E E27} Y&LILC}H)

EIGRP for IPv6 Topolo
ety = Qutput of the show ipv6 route eigrp command below

Q. 024 shows the EIGRP metrics. The EIGRP composite
metric is the same for both EIGRP IPv6 and IPv4. (orz{

show ipv6 route eigrp 2| ZH2 EIGRP H E&E 20/ EL|Ct EIGRP
64 kb/s

23 HEZ2 EIGRP IPv6 X IPv4 250 s 5 LstL|Ct)

2001:DBB:CAFE:AD02:: /64 R2# show ipwve route eigrp

=putput omitted:

2001:DBE&.CAFEADDT /64

1024 kb/s

EX ::/8 [178/3911848]
via FEB8::2, Serialea/a/1
2001 :DE8: ACAD: : f48 [5/128256]
via Nulle, directly connected
2881 :DBES:CAFE:1:: /64 [98/1178112)

1544 kbfs
/ S0/0/0

2001:DBB:CAFE:ADO3:: /64

[o%]
(i
=]
| @ 7

2001:DBB:CAFE: 1::/64 2001:DB8:CAFE:3::/64 via FEB8::1, Seriale/e/a
2881 :DB8:CAFE:2: /64 [93;33125‘35]
via FEB8::2, Ser




Fine-tuning EIGRP Interfaces :
. = EIGRP for IPv4 and IPv6 can also balance traffic
Load Balancmg |IPVv6 (COnt) across multiple routes that have different metrics. This

is referred to as unequal-cost load balancing. (pv4 % I1Pve
EIGRP for IPv6 Topology 8 EIGRPE ME20| C}2 of2 Z2o| EafE ¥ ¥E & YSLCH
0|2 SYSIX| B2 HE 2= @ Y02t LIC})
172.16.2.0/24

2001:DB8:CAFE:ADDT /64 /

64 kb/s

= Setting a value using the variance command in router
config mode will enable EIGRP to install multiple loop-

free routes with unequal cost in a local routing table.
2001:DBB:CAFE:ADOZ:: /64 (El'_(l)_E1 T8 BE0|M variance BH= AHESHY 2fS HESHH EIGRPZt
EZ 2R H O[S0 SYTHHIE2Z o3 /jo| = Ql= BE2E E2XE =
AL |:|.‘)

M-

1024 kb/s

= Aroute learned through EIGRP must meet two criteria

to be installed in the routing table: (EiIGrRPZ E3ff st& &
d=2= 2t HO|20| 2X|E F 7IX| 7|&& SF8H0F 2LICt)

1544 kb=

2001:DBE:CAFE:AD03::/64

J_ * Route must be loop-free, being either a feasible successor or
R OTRIBBLATE i/ B4 e having a reported distance that is less than the total distance.
(B2 27t 210{0f S} feasible successorO| Lt T A

2| 2Lt 22 reported distanceS 7 OF &t L|LCt)

* Metric of the route must be lower than the metric of the best
route (successor) multiplied by the variance configured on the
router. (429 HEZ2 %[ 49| 42 (successor)2| HE 0] 2t E0
T4 = variance2 &% a2 CH ZOLOF HL|CH)



Fine-tuning EIGRP Interfaces

Load Balancing IPv6 (Cont.)

EIGRP for IPv6 Topology = Unequal-Cost Load Balancing (s2stx| 22 Hg 2=
HH 2 Al
172.16.2.0/24 ==<)

« If the variance is set to 1, only routes with the same
metric as the successor are installed in the local routing
table. (2+2f variance7t 12 M &|™, successort
St HEES 71X d=0 24 228 H[0| =0

2001:DB8:CAFE:AQ02::/64 M K| =L Ef.)

« If the variance is set to 2, any EIGRP-learned route with
a metric less than 2 times the successor metric will be
installed in the local routing table. (2t variance 7t 22
A8 El B, successor HEE|2| 2 HYf O|2te| HEEZ
71X 2= EIGRP &5 427t 24 2t 8 H|0| =0
AKX ELIC)

64 kb/s 1024 kb/s

1544 kb=

2001:DBE:CAFE:AD03::/64

2001:DB8:CAFE: 1::/64 2001:DB8:CAFE:3::/64



7.2 Troubleshoot EIGRP



Components of Troubleshooting EIGRP

Basic EIGRP Troubleshooting Commands

R1 EIGRP Neighbor Table "

R1# show ip eigrp neighbors

EIGRP-IPv4 Neighbors for AS(1)

H Address Interface Hold uptime
(sec)

1172.16.3.2 Se@/fa/la 148 83:28:12

@ 192.168.18.6 Se@fo/1 312812 49

R1#

SRTT RTD § 5Seq
(ms) Cnt Num

9% 2348 @ 23

294 @8 24

bl

R1 IPv4 Routing

R1# show ip route eigrp
Gateway of last resort is 192.168.10.6 to network 8.0.8.0

D*EX @.8.8.8/@ [178/2651848] via 192.168.19.6, B85:32:82,

Seriale/a/1

172.16.8.8/16 is variably subnetted, & subnets, 3 masks
172.16.2.8/24 [98/352489%: ] via 192.168.18.6, B85:32:82,
Seriale/a/1

192.168.8.8/22 [98/2178112] via 192.168.18.6, 85:32:82,

serialesefi

192.168.10.8/24 is variably subnetted, 3 subnets, 2 masks
192.168.1€.8/3@ [98/3523848] via 192.168.18.6,
85:32:82,5eriala/a/1

The show ip eigrp neighbors command verifies that the
router recognizes its neighbors. The output in the figure

indicates two successful EIGRP neighbor adjacencies. (show
ip eigrp neighbours &2 2t E 7} 8T 0|2 QIAISH=X| =fQlgtL|Ct 12 2|

82 F e 43X EIGRP 21T QIF &=2 LIEFHL|C)

The show ip route eigrp command verifies that the router
learned the route to a remote network through EIGRP. The
output shows that R1 has learned about four remote

networks through EIGRP. (show ip route eigrp @& 2 2t E{ 7} EIGRPS
Sl ¥4 HEQIARO ZBE2E stEMEX| 2QIgtL|CH 21t R10| EIGRPE
Sl 4742 |4 HEQ A0 sl E5HSS EAFLICL)

The show ip protocols command can be used to display

various EIGRP settings. (show ip protocols H &2 Ar&310| Crst
EIGRP 28 & HAIE 5= JAELICL)

EIGRP for IPv6 commands:
* show ipv6 eigrp neighbors
* show ipv6 route

* show ipv6 protocols



Components of Troubleshooting EIGRP
Components

* The flowchart in the figure provides a
systematic approach to troubleshooting

Diagnosing EIGRP Connectivity Issues

., desired path?

-

Functional network?

\f.\"es

EIGRP. (132 # ML EIGRP 22X siZS ¢
AR HZ &A S ®STtLct)

- HL o2

Connectivity issues due 1o . . .
routing? EIGRP neighbors must first establish
= adjacencies with each other before they
<, can exchange routes. Reasons why they
S the nelgnbor tabie Troubleshoot . . R
N comect? - might fail: (EIGRP 0|22 HX ZEZS meHsty| Hoj
H‘H“‘*-.ﬁ ~ MZ OIFAM S M| oL o|-|_| Ch ADf & 4= Qe 0|9 )
e « Interface between the devices is down. (&*| 2t
Show commands O|E-|.LL|O|A7|- I:l""El e I—l I:l')
Is the routing table Mo o ghow ip eigrp neighbora
. correct? _b Jroubleshoot ghow ip interface brief d TWO I’OUteI’S have m|SmatCh|ng EIGRP
show ip eifry interface autonomous system numbers. (5 2+ EH2| EIGRP
“'“}-;’ A& A A" HD7) AX|SHX| k&L T
es
* Proper interfaces are not enabled for the EIGRP
Does traffic take i process. (EIGRP T2 MA0 HAESH OIHLO|AE
- Troubleshoot

Mg & flEL)

« An interface is configure as passive.
(2 E{H|O| A7} passive2 T £ U&L|CH)

* Misconfigured K values, incompatible Hello and
Hold interval times or misconfigured

authentication. (X T8 & K @f, 28tE[X| = Hello
and Hold 2t AlZt = 2R HE 25)



Components of Troubleshooting EIGRP
Components (Cont.)

Connectivity issues due 1o
routing?

Diagnosing EIGRP Connectivity Issues

i Yes

Is the neighbor table
= corract?
o e
- -

.,
-‘I.YES

Is the: routing table
cormect?

. e

o

Does traffic take
. desired path?

-
. ."".. :
“\_ .-"J
\i Yes

Functional network?

show ip eigrp interface

Ne r
— Troubleshoot
Show commands
Na —— show ip eigrp neighbors
No

o Troubleshoot

show ip interface brief

 After a neighbor adjacency is established,

EIGRP begins the process of exchanging

routing information. (0|2 2gAo| ¥ ¥ &|H
EIGRPE= 2?8 HE wet T2 NAE AIZRLICE)

If two routers are EIGRP neighbors, but
there is still a connection issue, there may
be a routing problem caused by: (= 2t<2E 7t
EIGRP O|XO|X|2t 0§ TS| HZA M7t A= EF Lh2at
€2 oz Bt 2H 7 Y = UASLIT)

* Proper networks are not being advertised on
remote routers. (24 2tLEO|M HHES HERIIE
LE|X| LT

* An incorrectly-configured passive interface, or
an ACL, is blocking advertisements of remote
networks. (2% T4 &l passive 2/ H I 0|A E&= ACLO|
7 HEYA 9| advertisementE Xt¢HsED Q& LICE)

» Automatic summarization is causing inconsistent

routing in a discontiguous network. (A& @422
oI 25 HESAMAM 2t E0| LX|SHA| & LILt)



Troubleshoot EIGRP Neighbor Issues
Layer 3 Connectivity

R1 Connectivity to R2

G001

i_":l'h _'I'h _'I'h
A

172.16.3.0/30 2

R1# show ip interface brief

Interface IP-Address oK? Method Status
Protocol

aigabitEtherneta/a 172.16.1.1 YES manual up

Seriale/a/ o 3.1 YES manual up
Seriala/a/1 192.1628.18.5 YES manual up

R1# ping 172.16.3.2

Type escape sequence to abort.

Sending 5, 198@-byte ICMP Echos to 172.16.3.2, timeout is 2 seconds:

success rate is 188 percemt (5/5), round-trip minfavg/max =
28/38/22 ms
R1#

Layer 3 connectivity must exist between
two directly connected routers in order
for a neighbor adjacency to form. (0|2
P ds g ot XY AZE F 22H AO[o] AS
3 HZO| ZXY3HOF SLILt)

Use the show ip interface brief
command to verify that the status and
protocol of connecting interfaces are up.
(show ip interface brief B2 A83t0] HZ
QIE 0| Ao HEf X Z2EEO0| ASot=X|
EOIBHAAI2)

Ping one router to another directly
connected router to confirm IPv4
connectivity. (ipva @A 2t018}7| QI8 ot

2R EOA 2E AZE CHE 22 HO| & (Ping)LICEH)
If the ping is unsuccessful, use the show
cdp neighbor command to verify Layer

1 and 2 connections to the neighbor.
(ping0ll 2 I{5H™ show cdp neighbor @S AHESH0
QI ZXOf Chet A5 18l 2 HZES QB AIR)



Troubleshoot EIGRP Neighbor Issues
Layer 3 Connectivity (Cont.)

R1 Connectivity to R2 « Layer 3 problems include
GO/0 -1 misconfigured IP addresses,
subnets, and network addressing.

(15 3 2HOIE TR RHE p R4 M2 Y
HEQT F2 XFol L)

S0/0/0

i_":l'h .'I'h _'I'h
wr A

172.16.3.0/30 2

» For example, interfaces on
Ki¥ show ip interface brief connected devices must be on a
Interface IP-Address oK? Method bnet. Watch for |
erotocol common subnet. Watch for log
GigabitEthernete/e 172.16.1.1 YES manual messages. (W& 50 AZ2E FX|9

- PIHLO|AE S & MEUIO| QLojof 2HL|CH 21

seriala/e/e 72.16.3 YES manual up
HAIX|E QIS AIR.)

seriale/e/f1 192.168.18.5 YES manual
R1# ping 172.16.3.2 e EIGRP for IPV6

Type escape sequence to abort.

Sending 5, 19@-byte ICMP Echos to 172.16.3.2, timeout is 2 seconds: e show ipv6 interface brief

success rate is 188 percent (%/%), round-trip min/avg/max =
28/22/28 ms
R1#




Troubleshoot EIGRP Neighbor Issues * When troubleshooting an EIGRP network, verify

EIGRP Parameters that all routers participating in the EIGRP
network are configured with the same
Autonomous Systerm: 1 autonomous system number: (EIGRP HEQZ 22X E

si2e M EIGRP L E{A0| FOlol= 2E 2tRH7I STt At
M He 2 PR AR ZRAHHAIL)
172.16.2.0/24

R1# show ip protocols
*#+%= TP Routing is NSF aware ***

209.165.200.224/27

R2& show ip protocols
*#%* TP rRouting is NSF aware ***

R3#& show ip protocols
*#+%* TP Routing is NSF aware ***

172.16.1.0/24 192.168.1.0/24

<putput omitbed=
 EIGRP for IPv6:

* Router(config)# ipv6 router eigrp as-number
* Router# show ipv6 protocols



Troubleshoot EIGRP Neighbor Issues
EIGRP Interfaces

IPv4 EIGRP Interfaces

172.16.3.0/30 GnJ.'I_J 192.168.10.4/30

172.16.1.0/24

R1# show ip eigrp interfaces
EIGRP-IPw4 Interfaces for AS{1)
¥mit Queue Peerg Mean Pacing Time Multicast
Interface Peers Un/Reliable uUn/Reliable SRTT Un/Reliable Flow Timer
G168 ] a/e ala a a/a [:]
a/e a/e 1295 8/23 £459
afa afe 1844 8/15 5195

R1# show running-config | section eigrp 1
router eigrp 1
network 172.16.0.0

network 192.168.10.0
passive-interface GigabitEthernet0/0
eigrp router-id 1.1.1.1

R1#

Pending
Routes

Verify that all interfaces are participating in
the EIGRP network. (2 £ QIE{H 0| A7} EIGRP
HESZ0| o5t A=A 25 AIL)

The network command that is configured
under the EIGRP routing process indicates
which router interfaces participates in EIGRP.
(EIGRP 29E T2 HA0M LM &= network B
EIGRPO]| &0{St= 2t E QEHO|AE LIEHHLICE)

The show ip eigrp interfaces command
displays which interfaces are enabled for
EIGRP. (show ip eigrp interfaces 2 &2 EIGRPO|| At
7hs%t QIEI0|AS EAIRLICH)

The show ip protocols command indicates
which networks have been configured. (show ip
protocols BH2 FHE HEXIE LIEHHL|CE)
Connected interfaces must be enabled for
EIGRP in order to form an adjacency. (&4
&-d5t{ ™ EIGRPO| HZE AHMO|AE 2d2tslof 2 LIC}.)

EIGRP for IPv6:

* Router# show ipv6 protocols
* Router# show ipv6 eigrp interfaces



Troubleshoot EIGRP Routing Table Issues
Passive Interface

R2’s GigabitEthernet 0/0 Passive Interface
172.16.2.0/24

s

G0/ |1 209.165.200.224/27
225 50M1/0

172.16.3.0/30 50/0/]

e e
S0/0/0

L .

192.168.10.8/30

R2# show ip protocols
**% TP Routing is NSF aware 3%
Routing Protocol is "eigrp 1"
=<putput omitted=
Routing for Networks:
172.16.8.8
192.1c8.18.8/38

Routing Information Sources:
Gateway Distance Last update
192.168.18.18 o8 BaIa8:59
172.16.3.1 a8 2a:88:59
Distance: internal 2@ external 17
R24

One reason that routing tables may not reflect the correct
routes is due to the passive-interface command. <&
HO|S0| SHIE ZEE YtFSIX| Z5t= o 7tX| O| R = passive-interface B &
= L Ct)

The passive-interface command stops both outgoing
and incoming routing updates which prevents routers
from becoming neighbors. (passive-interface Z &2 Al 9 £l
2t g YO OIEE SXI5HY 2t E{ 7} 0| R0| | X| G 2LIC})

Use the privileged EXEC show ip protocols command to
verify whether any interface on a router is configured as
passive. (#$ = EXEC show ip protocols B HS AFR3H0] 2H2E{Qf

QIE 0|27} passiveZ TIE|0f A=K 2SI AIR.)

The passive-interface command can be used for security
reasons. For example, the network administrator may not
want the router to form an EIGRP neighbor adjacency
with the ISP router. (passive-interface &2 EQHAIO| 0|2 AR St
UAGLICHL O E =0, HERA E|Xt= 22 E 7L ISP 22 EQF EIGRP 21F
2tEE ddst7| & /oK @2 = AS L)

EIGRP for IPv6:

* Router# show ipv6 protocols

* Router(config-rtr)# passive-interface type number



Troubleshoot EIGRP Routing Table Issues
Missing Network Statement

10.10.100/24 R1 Updates

R1# show ip protocols | begin Rowting for Networks
Routing for Networks:
172.16.8.8

192.168.16.8
Passive Interface(s):
aigabitetherneta/o

Routing Informationm Sources:
aateway Distance
192.168.18.6 = ] e1:34:19
172.16.3.2 ] e1:34:19

Distance: internal 2@ external 17@

Last update

R1#
Configuring a Network

R1{config)# router eigrp 1

R1{config-router)# network 18.8.8.8

In the top part of the figure to the left, the 10.10.10.0/24

network is not reachable through EIGRP routing. (2/Z2)
J80|M EIGRP 2t2 8 S 53l 10.10.10.0/24 W EQ{ 30 AT &= i& L)

Output from the show ip protocols command indicates
that the 10.10.10.0/24 network is not configured for

routing. (show ip protocols 32| £2{2 10.10.10.0/24 HEY A7} 21L&
Qs LEE K| AUASS LIEFHLICE)

Output in the bottom part of the figure shows how to solve

the issue by configure EIGRP routing for network 10.0.0.0.
(A8 5tEtel =232 W ER A 10.0.0.00] T3 EIGRP 2282 4510 =M E
S Zste WS 2olF L)

View the output of the show ip protocols command to
check for ACLs that might be filtering routing updates.

(show ip protocols 2| £S5 21 21T YHOIEE EHIY =+ U=
ACLE =I5t A|IR)

EIGRP for IPv6:

* Router# show ipv6 protocols
* Router# show ipv6 route

* Router(config-if)# ipv6 eigrp autonomous-system



Troubleshoot EIGRP Routing Table Issues
Autosummarization

Ri# show ip protocols
*** TP Routing is NSF aware ¥

Routing Protocol is "eigrp 1"

Automatic Summarization: enabled

summarizing 1 component with metric 2s168

<ouUtput omitted:=

R3# show ip protocels
*** TP Routing is NSF aware ¥*+*

Routing Protocol is “eigrp 1"

Automatic Summarization: enabled

Summarizing 1 component with metric 23168

=putput omitted:=

Automatic Summarization is another issue that may create
EIGRP routing problems. (x5 292 EIGRP 2t2 8 2/ S 222 5

U ELHE M YLICH)

The show ip protocols command can be used to verify if

automatic summarization is being performed. (show ip
protocols S AFE3L0] XtE Qo0 &1 A=X| &l 4= AFLICH)

Autosummarization is disabled by default in IOS 12.2(33)

and IOS 15. (Xt 292 105 12.2 (33) X 10S 150N 7| 2Xog
Hlghdste|of Q&L )

Before 10S 12.2(33) and 10S 15, autosummarization was
enabled by default. (os 12.2 (33) & 10s 15 0| H0f| = A}5 29}0|
JlgFeoz gt }AEL )

Inconsistent routing could be caused by automatic
summarization. (Xt 2922 Ql¢f 2t o] YX|sIX| %S £ AEL|Ct)

To disable, use the no auto-summary command in router

EIGRP configuration mode. (b|g-dststz{H 2t2E EIGRP 74
B EWM no auto-summary BHS AFESIAMAIR)

EIGRP for IPv6 does not support automatic
summarization. (IPve £ EIGRP= XI5 Q22 X|I6HK| &L L)



Troubleshoot EIGRP Routing Table Issues

Packet Tracer 2 — Troubleshooting EIGRP for IPv4

(M& 2 5]
- EIGRP 0|2 2X| 8l Z
- show BEZ ALESIY 718 27 Ald
. QB EME U SRM P
- BCHzEAZ gl Defaul
Device | Interface IP Address Subnet Mask Gateway
G0/0 172.31.10.1 255.255.255.0 N/A
1?%._3_’1'._20.0;24 209, 165.201.0/27 e R1 S0/0/0 172.31.40.225 255.255.255.252 | N/A
== = -‘fa_"g,, S0/0/1 172.31.40.233 255.255.255.252 [ N/A
e R2_LAN R2 Internet Outside Host G0/0 172.31.20.1 255.255.255.0 N/A
64.100.1.10 Ro S0/0/0 172.31.40.226 255.255.255.252 [ N/A
S0/0/1 172.31.40.229 255.255.255.252 | N/A
172.31.40.224/30 TR st SO/L0 | 209.165.201.1 | 255.255.255.224 | N/A
1723110.0024 = == GO0/0 172.31.30.1 255.255.255.0 N/A
- - o3 R3_LAN e’ | R3 S0/0/0 172.31.40.234 255.255.255.252 | N/A
Teci RiLAN R1 172.31.40.232/30 S0/0/1 172.31.40.230 | 255.255.255.252 | N/A
PC1 NIC 172.31.10.10 255.255.255.0 172.31.10.1
PC2 NIC 172.31.20.10 255.255.255.0 172.31.20.1
PC3 NIC 172.31.30.10 255.255.255.0 172.31.30.1




Troubleshoot EIGRP Routing Table Issues

Packet Tracer 2 — Troubleshooting EIGRP for IPv4

[ZH ol 8 =2 MZ4]

. LHAE Y2 ABSO LEYA0| A BHE AT OFY B
c 2,200 BYS ALBOL0] RHHO| QIS YA D THY T &

1g|X| YO ™ 2 CHA| = Sof 77| Mo PHE £2ME

1

é

el
rin rulo

Mo

Mo
>

r

3_ HOfl LMY 5D X 7F SH 2 & A=A 2Bt Al
= WX MAGHoF & =
M7t A M UM ST 2 HZE S HAESHIA L.

£ EM=oH AL,
HE DSHA|L. M 2HEl &84S Of2fl &0

. Ofel 20f 32 JEiE LHEFELIC,

Device Identified Problem
FAH) (A= e FA4)

Proposed Solution

(A gst= A2 H)

Resolved?

G=Al 32 A F)




/.3 Summary



Conclusion

7. EIGRP Tuning and Troubleshooting

= Configure EIGRP to improve network performance. (ME3 M5 42 98 EIGRP TL4)

= Troubleshoot common EIGRP configuration issues in a small to medium-sized business network.
(Ba AR HZLA HEQI0AN LEXQl EIGRP 74 2X) 8 2)
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