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10.1.1.1

Area 99

Area 99

(S

R2 has a static route for 10.1.1.1/32 Prefix, which points to R1,
This static is redistributed in OSPF domain.

O o3l Iyywe Idogbsbs JJuvwdo: sop luwwgsle pzld e Jo/OSPF. sobdo IJuble 0)9)
Jo 1Jp)9) po IJpsze 5 (RS) [Js R1(10.1.1.1) slispl ey R3. ..,Icgé:;;_,lub Iu R3 09 2l) 2plss B
lJuveds Spdu pu gdldo wozse 2yJds py9) Ideslole olddled s o IULowlb wsu R3 9 R4
SzwIs eds ublg o)oss idy_) eu ldhoollb osu R2 9 R4. s JJul Idzldosy: sebde
lJoble w388 2,96 1dp)9) vy R3 gus luwdldel oo R5 [Js R1 (Idwlsiss 10.1.1.1/32).

IJodssole Ilsdsé JJpszo
Suod 03l IJBuwp IJedssole 1Jisdss J R1 zos R5.

lJodesy R1

interface Ethernet0/0

ip address 192.168.12.1 255.255.255.0
!

interface Loopback0



ip address 10.1.1.1 255.255.255.255
|

ip route 0.0.0.0 0.0.0.0 192.168.12.2

lJodssu R2

interface Ethernet0/0

ip address 192.168.12.2 255.255.255.0
!
interface Ethernet0/1

ip address 192.168.23.2 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 0

!
interface Ethernet0/2

ip address 192.168.24.2 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

!
interface Loopback0

ip address 10.2.2.2 255.255.255.255

!
ip route 10.1.1.1 255.255.255.255 192.168.12.1
!

router ospf 1

router-id 0.0.0.2

redistribute static metric-type 1 subnets

lJodgsy R3

interface Ethernet0/0

ip address 192.168.34.3 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

!
interface Ethernet0/1

ip address 192.168.23.3 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 0

|
interface Loopback0

ip address 10.3.3.3 255.255.255.255

|

router ospf 1

router-id 0.0.0.3

lJodsso R4



interface Ethernet0/0

ip address 192.168.34.4 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

!
interface Ethernet0/1

ip address 192.168.45.4 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

!
interface Ethernet0/2

ip address 192.168.24.4 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

!
interface Loopback0

ip address 10.4.4.4 255.255.255.255

!

router ospf 1

router-id 0.0.0.4

lJodssu RS

interface Ethernet0/1

ip address 192.168.45.5 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

|

interface Loopback0

ip address 10.5.5.5 255.255.255.255
|

router ospf 1
router-id 0.0.0.5

IJwded Il el os
p& 929> IJodssule Iduwleo s suowd 03l Idduwe Iduwdsdsle UV e,)ljoss JJeszo.

VIspel sds wowe pu R5|Js 10.1.1.1. Jlgb IS Yo ldey9) wpy ey R209dsuw R3:

<#root>
R5#

traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in name/id, vrf out name/id)
1 192.168.45.4 6 msec 6 msec 6 msec

<<< R4



2 192.168.24.2 6 msec 6 msec 8 msec

<< R2

3 192.168.12.1 8 msec * 3 msec

<<< R1

WO oo IJuboJo: Sgw i Swgd Idpsze R4 1J L 9speduo wozso eyds py9) duslule |Js R3:
sdsuww IJs R2 pulyinys 90938l Jpwlbdole IJoble.

Bsel sds pold eds z29d IJeszse eds Ré:

<ffroot>
RA#

show ip route 10.1.1.1

Routing entry for

10.1.1.1/32

Known via "ospf 1", distance 110,

metric 30

, type extern 1

Last update from 192.168.24.2 on Ethernet0/2, 00:14:33 ago

Routing Descriptor Blocks:

* 192.168.24.2, from 0.0.0.2, 00:14:33 ago, via Ethernet0/2 <<< Towards R2
Route metric is 30, traffic share count is 1

sop lilo pdsluy 30 wosl Idpusly Jdulsss 10.1.1.1/32. 9031 ssze 1Js Idpdsluw IUIde, )l os
J 20 1055 Sop luweesleo oo God o920 2395 Idouble 1J3les (ASBR) (R2) 9edJwds 10 gds
IJslz06 ETHO/2 £ Jes R4.

IJpuwl) po R4 1Js IJobiss 10.1.1.1/32 e, R3 1bgd. o0l wp wéss) odJuds 9lzos lse,ue 0/2
eds R4 (IJpuwly 029 R2) JJozdd pel Bl dlve wes) Iduwdsd:

<tfroot>

interface Ethernet0/2

ip address 192.168.24.4 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

i p ospf cost 100

end



98spl sds lJoowg pu R5 90¢ 2 IJle, show ip route oo R4:

<#froot>
R5#

traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in name/id, vrf out name/id)
1 192.168.45.4 4 msec 9 msec 8 msec

<<< R4

2 192.168.24.2 8 msec 9 msec 10 msec

<< R2

3 192.168.12.1 10 msec * 5 msec

<<< R1

<#froot>
RA#

show ip route 10.1.1.1

Routing entry for 10.1.1.1/32
Known via "ospf 1", distance 110,

nmetric 120

, type extern 1

Last update from 192.168.24.2 on Ethernet0/2, 00:01:50 ago
Routing Descriptor Blocks:

* 192.168.24.2, from 0.0.0.2, 00:01:50 ago, via

Et hernet 0/ 2

Route metric is 120, traffic share count is 1

39l $9002 IJoowe: Blo 298 1Jpg, pu R5 wlgs oduw IJpuub 9l 00388 2598 1en9) e
R3. Jol 09 09,02 s le)lz 1Jis, show ip route 10.1.1.1 gds Ré. cuuys oddds 100 IJos o pc
luoldeol gds R4 (91206 [semue 02) sewdé ddds Idpuwl) [Js IJwlss 120 (pdlod 30). 908
3JJidp sogs) IJpuwly wed 9de sop wed oduss pulbdole w38 § 2,36 1Upy9, ey R3.

Jozdss pwew o3l Idgwdsd: Bspel sds 1E)lz UiPJ show ip ospf border-routers J R4 (JI o ;IJ

lJoddws gds lse,uw 9lzos R4 0/2 pesuo eds 100):



<ffroot>
RA#

show i p ospf border-routers

OSPF Router with ID (0.0.0.4) (Process ID 1)
Base Topology (MTID 0)
Internal Router Routing Table
Codes: i - Intra-area route, I - Inter-area route

0.0.0.2 [100] via 192.168.24.2, Ethernet0/2, ABR/ASBR, Area 99, SPF 3
i 0.0.0.3 [10] via 192.168.34.3, Ethernet0/0, ABR, Area 99, SPF 3

Bs Ré. spJdud o oys lu ould pozosy Jer9s 1Jpulb s (ABR) (0.0.0.2. 909 R2. 9 0.0.0.3. 909
R3) 9lu R2 09 ASBR. 958,02 o3l lJulog lsuol 1Jpedsple 1Uslgdss (i) IJgluos o ASBR.

Swe IJlu lsBle wyvgsd 9lzos !§&Joc3 0/2 eJs R4 Jugsss el Bl Jluw 2,98 py9) doslule
) R3 9Jpg 96 Jsso boyg, [3)lz IUle, show ip ospf border-routers:

<tfroot>

interface Ethernet0/2

ip address 192.168.24.4 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

ip ospf cost 100

shut down

end

98 pl sds lJoowg pu R5 90¢ 2 IJle, show ip route oo R4:

<{froot>
R5#

traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in name/id, vrf out name/id)
1 192.168.45.4 7 msec 7 msec 8 msec

<< R4

2 192.168.34.3 9 msec 8 msec 8 msec



<<< R3

3 192.168.23.2 9 msec 9 msec 7 msec

<<< R2

4 192.168.12.1 8 msec * 4 msec

<<< R1

<{froot>
R4#

show ip route 10.1.1.1

Routing entry for 10.1.1.1/32
Known via "ospf 1", distance 110,

netric 40
, type extern 1

<<< Metric 40

Last update from 192.168.34.3 on Ethernet0/0, 00:01:46 ago

<<< Traffic to R2

Routing Descriptor Blocks:
* 192.168.34.3, from 0.0.0.2, 00:01:46 ago, via Ethernet0/0
Route metric is 40, traffic share count is 1

Jpl 09 p9 o £0 [SBIW wuvgsd 9lz0d lseruw 02 O RA wp) 2596 )9y Idoslule go) R3.
Jol o lJodJws IJeyowbo wldeuwly ugy 1Ugbe byl R3 os 40 W §b: wsupl oodg [Joddws
029 10.1.1.1/32 g,y 1Jgls e byl R2 120. JI sl w9939 OSPF s od wozso 2536 19,
gy R2 Ladl oo R3. £ Ibgp pu lo edJwss IUs osd IUs 10.1.1.1/32 18J g,y R3.

335l sdis [elz p9zole 229> show ip ospf p,6 18y eds Ré:

<tfroot>
RA#

show i p ospf border-routers

OSPF Router with ID (0.0.0.4) (Process ID 1)
Base Topology (MTID 0)
Internal Router Routing Table
Codes: i - Intra-area route, I - Inter-area route



0.0.0.2 [20] via 192.168.34.3, Ethernet0/0, ASBR, Area 99, SPF 4
i 0.0.0.3 [10] via 192.168.34.3, Ethernet0/0, ABR, Area 99, SPF 4

Sldpedsple IUpbdsc s JUyuosd IUs 1Uei9w9dsd os Idpedsple IUpgve,dd wsu ldpulbs.
9p 3J Blo IJpedsple slad 1Jpubbds lJos w9uoe Jsdss 1JsLo9d |Js ASBR o oJs
eds Idpedsele wsu ldpulbd wéuo Idub, o ©dJ9s OSPF IJpde,us wldpuvbso.

sdosl IJuwow: Jp sJu 1deuwly evs 1Jebe b)ls R3 pd ol eds 1sgp po 1o 1JodJds eu)
Ul b,l; R3 i5J.

900l swp luwe b lseyuw 1Uglzes 0/2 eds R4:

interface Ethernet0/2
no shutdown
end

subsy IJowoe po R5 Js o la)lele 1deszse ooze s odd IJos wpo pdlzbool puvodl
(Yo IJpy9y Jl wwsd§ go,)y R3):

<tfroot>
R5#

traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in name/id, vrf out name/id)
1 192.168.45.4 6 msec 7 msec 7 msecC

<< R4

2 192.168.24.2 7 msec 8 msec 7 msec

<<< R2

3 192.168.12.1 8 msec * 12 msec

<<< R1

ould £36 b, 9 oo Suvwbse eddw 03l [uosl) (030 8lisps psdlu lJs gluw yuled):

* 9o wodss) ldpuwlzs osu R29R3 [Js 99 wp Gp wogrsd IJodJus.
* Op wlolds Loolb I wsu R2 9 R3 sedssue Jsdsu Vs 1dpub s 99.
e luwegsp ADJ pogss Idpulbd.



bee Ids Idduwe IJolds JJlbJlg eds bys 9o god OSPF ADJ pogss Idpulb§ 9ds0 spdo gd
030 lJpudJé 1Jp9z936.

odgsu ldoelyy pogss Idpulbd

9Jpl wpe 1dlunhé 1dso uwludl spdu luwegsle bole weass IJeesd IUrsolpsIds (ADJ) pogssé
IJeolbl Jogvdsd gpdslo wely) pubdss pugsss pu wdbs [Us vk gw) Lowlb glz.
IJpobdo 09 1uo Szw o sYsw ould pdul Lo OSPF Wb eJs IULoulb. 98s L s
IJoo: sew edsd wéss)y use yvwds OSPF sl lds udbs [Js udbs eds IULoulb.

ouse 030 lJpsio lpdluss puulydé hoolb pls 9lgy woluwbbs polb § pogsssé slugule puwl)
sligd 1dpub§o Vs JJ pu ldpulb @ IJos cogul,d Vs Idhoulb.

Jodwss ol ldpobdo: sgw wdsy OSPF Multi-area ADJ o su R29R3 g boolb lse,uw
0/1. 9lJ3s s92> zldsl Vs IJpub§s 0 Vb,

Ospl sds wdssu R2:

<tfroot>

interface Ethernet0/1
ip address 192.168.23.2 255.255.255.0
ip ospf network point-to-point

ip ospf nulti-area 99

ip ospf 1 area O
end

Ispl sds wdysy R3:

<ffroot>

interface Ethernet0/1
ip address 192.168.23.3 255.255.255.0
ip ospf network point-to-point

ip ospf multi-area 99

ip ospf 1 area 0
end

SY9e wuuwsy OSPF ADJ vowwe Idhoulb IUblo,s:

%0SPF-5-ADJCHG: Process 1, Nbr 0.0.0.2 on OSPF_MAO from LOADING to FULL, Loading Done

%0SPF-5-ADJCHG: Process 1, Nbr 0.0.0.3 on OSPF_MAO from LOADING to FULL, Loading Done



sldsIp b zso Idpuvdd 2asol:

<#froot>

R2#show i p ospf nei ghbor 0.0.0.3

<Snip>
Neighbor 0.0.0.3, interface address 192.168.23.3
In the area 99 via interface OSPF_MAO
Neighbor priority is 0, State is FULL, 6 state changes
DR is 0.0.0.0 BDR is 0.0.0.0
Options 1is 0x12 in Hello (E-bit, L-bit)
Options 1is 0x52 in DBD (E-bit, L-bit, O-bit)
LLS Options is 0x1 (LR)
Dead timer due in 00:00:39
Neighbor is up for 00:03:01
Index 2/3, retransmission queue length 0, number of retransmission 0O
First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)
Last retransmission scan length is 0, maximum is O
Last retransmission scan time is 0 msec, maximum is O msec

<{froot>

R3#show i p ospf neighbor 0.0.0.2

<Snip>
Neighbor 0.0.0.2, interface address 192.168.23.2
In the area 99 via interface OSPF_MAO
Neighbor priority is 0, State is FULL, 6 state changes
DR is 0.0.0.0 BDR 1is 0.0.0.0
Options is 0x12 in Hello (E-bit, L-bit)
Options is 0x52 in DBD (E-bit, L-bit, 0-bit)
LLS Options 1is 0x1 (LR)
Dead timer due in 00:00:39
Neighbor is up for 00:01:41
Index 2/3, retransmission queue length 0, number of retransmission 0
First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0
Last retransmission scan length is 0, maximum is O
Last retransmission scan time is 0 msec, maximum is 0 msec

IJozdd pu lduors

JJozdd ppl Bl Yo 1dedsse Jssd sepd wuvdd wozse: béd 1Jie, show ip ospf border-
routers g Js R4:

<ffroot>
R4#

show i p ospf border-routers



OSPF Router with ID (0.0.0.4) (Process ID 1)
Base Topology (MTID 0)
Internal Router Routing Table
Codes: i - Intra-area route, I - Inter-area route

i 0.0.0.3 [10] via 192.168.34.3, Ethernet0/0, ABR, Area 99, SPF 10
i

0.0.0.2 [20] via 192.168.34.3, Ethernet0/0, ABR/ASBR, Area 99, SPF 10

Jel 09 p3 02 swp luwesle Idpedsple SliEd 1deob§s Jusese 2y9Jé 1pug, 1Js R2
(0.0.0.2)/ASBR g, R3. spdo 16 8955 39 U 2J IUpuivnd s 1Je3d9,6 Gulodl.

oul lJowwg pu R5:

<#root>
R5#

traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in name/id, vrf out name/id)
1 192.168.45.4 8 msec 9 msec 8 msec

<<< R4

2 192.168.34.3 8 msec 8 msec 8 msec

<<< R3

3 192.168.23.2 7 msec 8 msec 8 msec

<< R2

4 192.168.12.1 8 msec * 4 msec

<<< R1

Jpl 09 p9 oz Blu 2)Js 1Jps9) pu RE 1Je9zos IUs 10.1.1.1 wesd$ wuvdd Lozse v R3.
9Swp wduss poblole IJuble.

I>¢J IJio, show ip ospf neighbor ¢ Js R2 9 R3 9 R4 JJoz 88 ppl I3l wp logile ADJs:

<tfroot>

R2#show i p ospf nei ghbor



Neighbor ID Pri State Dead Time
0.0.0.3 0 FULL/ - 00:00:39

Et hernet 0/ 1

0.0.0.4 0 FULL/ - 00:00:37
0.0.0.3 0 FULL/ - 00:00:33
OSPF_MAO
<tfroot>

R3#show i p ospf nei ghbor

Neighbor ID Pri State Dead Time
0.0.0.2 0 FULL/ - 00:00:34

Et hernet 0/ 1

0.0.0.2 0 FULL/ - 00:00:35
OSPF_MAO
0.0.0.4 0 FULL/ - 00:00:39
<#root>

R4#tshow i p ospf nei ghbor

Neighbor ID Pri State Dead Time
0.0.0.2 0 FULL/ - 00:00:32
0.0.0.5 0 FULL/ - 00:00:32
0.0.0.3 0 FULL/ - 00:00:35

pdlzbbs: Bs 030 Ipgrzle. wuis) beldle slzos Ethernetd/1 [Js ADJ g, 1Jpulb s 0,
9oubs) beldle 9lz0d OSPF_MAOQ |Js ADJ pogss Ieulbd gu, 1Jpulb9s 99.

JHojld S8 lse,oe JUslzed R4 072 wwdg 100. 959 od Idpuwl gwn R3 gds Ré. S 2lJs
L51J6 030 IJod s s@9e 1, RE wovzse 2rds o9, ldoslole puluing 1Js 1db,l; R2 Jal

Il 1Jzld B 1duwlod.

98sel sJs 18lz 1Jie, show ip route gJs R4 pg wdJds wy90999J IP OSPF IJos wowdg 100

Address

192.168.

192.168.
192.168.

Address

192.168.

192.168.

192.168.

Address
192.168
192.168
192.168

23.3

23.2

23.2

34.4

.24.2
.45.5
.34.3

Interface

Ethernet0/2

Interface

Ethernet0/0

Interface

Ethernet0/2
Ethernet0/1
Ethernet0/0

sldos Jl ujld pdyus eJs R4 Interface Ethernet 0/2:

<tfroot>

interface Ethernet0/2

ip address 192.168.24.4 255.255.255.0



ip ospf network point-to-point
ip ospf 1 area 99

ip ospf cost 100

<tfroot>
R4#

show ip route 10.1.1.1

Routing entry for 10.1.1.1/32
Known via "ospf 1", distance 110,

metric 40

type extern 1

Last update from 192.168.34.3 on Ethernet0/0, 00:28:45 ago

Routing Descriptor Blocks:

* 192.168.34.3, from 0.0.0.2, 00:28:45 ago, via Ethernet0/0
Route metric is 40, traffic share count is 1

96l sds 1le Uip) show ip route gJs R4 gu» ilds IdodJwe:

interface Ethernet0/2

ip address 192.168.24.4 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

end

<#froot>
R4#

show ip route 10.1.1.1

Routing entry for 10.1.1.1/32

Known via "ospf 1", distance 110, metric 30, type extern 1
Last update from 192.168.24.2 on Ethernet0/2, 00:00:13 ago
Routing Descriptor Blocks:

* 192.168.24.2, from 0.0.0.2, 00:00:13 ago, via Ethernet0/2

<<< Route changed back to R2

Route metric is 30, traffic share count is 1



lweduuld IJlgble gl oJlzol

ould 2lds! pl pu pEJ9p6 02336 S, o sezys 03l wudsd.
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