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<ttroot>

interface BRI1/1

interface BRIL/O| . -ddress 192.158.254.13 255.255.255.252

ip address 192.158.254.14 255.255.255.252

i p ospf demand-circuit
router ospf 20
network 192.158.254.0 0.0.0.255 area 0
router ospf 20
network 192.158.254.0 0.0.0.255 area 0
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Routerl#

show di al er

BRI1/1:1 - dialer type = ISDN

Idle timer (120 secs), Fast idle timer (20 secs)
Wait for carrier (30 secs), Re-enable (2 secs)
Dialer state is data link layer up

D al reason: ip (s=192.168.254.13, d=224.0.0.5)
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<#root>
Routerl#
debug i p ospf nonitor

OSPF: Schedule SPF in area 0.0.0.0

Change in LS I D 192.168. 246. 41, LSA type R

OSPF: schedule SPF: spf_time 1620348064ms wait_interval 10s
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IJp9zo 2 IJpszo 1

<#root> <tfroot>

interface BRI1/0 interface BRI1/1
ip address 192.158.254.14 255.255.255.252| ip address 192.158.254.13 255.255.255.252

i p ospf network broadcast ip ospf network broadcast
router ospf 20 router ospf 20
network 192.158.254.0 0.0.0.255 area 0 network 192.158.254.0 0.0.0.255 area 0

pe S8 we Idubods eds lue wur sedo OSPF LIV IJs leds B IJ Be,s Hello. sbo,

<#root>
Routerl#

show di al er

BRI1/1:1 - dialer type = ISDN

Idle timer (120 secs), Fast idle timer (20 secs)
Wait for carrier (30 secs), Re-enable (2 secs)
Dialer state is data link Tayer up

Di al reason: ip (s=192.168.254.13, d=224.0.0.5)

Interface bound to profile Dil
Current call connected 00:00:08
Connected to 57654 (R2)

NS
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interface BRI1/0 interface BRI1/1
ip address 192.158.254.14 255.255.255.252| ip address 192.158.254.13 255.255.255.252




router ospf 20 router ospf 20
network 192.158.254.0 0.0.0.255 area 0 network 192.158.254.0 0.0.0.255 area 0

pu I Céss) woe Iuveds |Js udbs |Js udbs 9 po 0dbs [Js udbs poesss. sop put
Lol OSPF gJs IJhoolb: Jal 56980 ool 1Usksys 1Jpblows g0 lJosds.

IJwoo 3 p9zo 9l Ig 1de, Jl sbop slis,6 IUbdw

ewpl Jl sWop POTO _9|a) I91de, pu Ipgzole B pzld OSPF skis)8 IJbJu: seaes wease LSA
39S JlzE & wS" 09 wease LSA swpe howldo o) dlisyo b o OSPES s o3l
I._quuvu.) Jeg) 96 Jsdso gd o030 ldpudJs.

IJovew 4 oop lebs w9jse puwl) [Jpuoswd WS Blesxs wslule
OSPF

seol ulgs 1dyuupe IJegbsbes Jduvwds IJolds Jpold:

RIP rowtes
131.108.3.0/24

1 L Circuit )
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Rowter1
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<ffroot>

router ospf 1

redistribute rip subnets

network 131.108.1.0 0.0.0.255 area 1
|

router rip

network 131.108.0.0



//www.cisco.com/warp/customer/104/dc.html#2
//www.cisco.com/warp/customer/104/dc.html#2
//www.cisco.com/warp/customer/104/dc.html#2
//www.cisco.com/warp/customer/104/dc.html#2

wpl 1o wog wupsU IJbowlb 09 PPP. s@9p JJl 1Jpozosu woduss push puosyd Jdelow
IUIE) po IdLowlb Jel 09 p9 oz bulo.

<#root>
Routerl#
show ip route 131.108.1.2

Routing entry for 131.108.1.2/32

Known via "connected", distance 0, metric O (connected, via interface)
Routing Descriptor Blocks:

* directly connected, via BRI1/1

Route metric 1is 0, traffic share count is 1

w9w999d wozso IJewlyo [Us1gdss (IGRP) 9 RIP opl w)y9w9dedle wozso puouds: suldelds
Iy wslu Iduveds Vs IJodssy 09 Juvwds puouds pu 131.108.0.0. 9Josl I wew SECw)
el IJpuoswd 131.108.1.2/32 puuil po 9od RIP 9sels w9isgo eJs OSPF Jpwl,y 'al_)a%; Jol
09 p9uoe bule.

<tfroot>
Routerl#

show i p ospf database external 131.108.1.2

OSPF Router with ID (131.108.3.1) (Process ID 1)

Type-5 AS External Link States

LS age: 298
Options: (No TOS-capability, DC)
LS Type: AS External Link

Link State ID: 131.108.1.2 (External Network Nunber )

Advertising Router: 131.108.3.1
LS Seq Number: 80000001
Checksum: 0xDC2B

Length: 36

Net wor k Mask: /32

Metric Type: 2 (Larger than any Tink state path)
TOS: O

Metric: 20

Forward Address: 0.0.0.0

External Route Tag: O
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IJed 1: luwegsle IJie, no peer neighbor-route
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<#root>

R1#

configure term nal
R1(config)#
interface BRI1/1
R1(config-if)#

no peer nei ghbor-route

IJed 2: lgwegsle 1Jle, route-map

gws lebé IJegsse oo RIP |Js OSPF. Iuwegse IUie, route-map 9 deny /32 pos Jl sop 2w
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<#root>
R1#
configure term na
R1l(config)#
access-list 1 deny host 131.108.1.2
R1l(config)#

access-list 1 permt any

R1#



configure termninal
R1(config)#

route-nmap rip-ospf
R1(config-route-map)#

match ip address 1

R1(config)#
router ospf 1
R1(config-router)#

redistribute rip subnets route-nmap rip-ospf
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interface Async 1

ip address 192.158.254.14 255.255.255.252 interface Async 1
encapsulation ppp| ip address 192.158.254.13 255.255.255.252

ip ospf demand-circuit encapsulation ppp

dialer in-band ip ospf demand-circuit

dialer map ip 192.158.254.13 broadcast 12345 dialer in-band
dialer-group 2 async default routing

async default routing async mode dedicated

async mode dedicated ppp authentication chap

ppp authentication chap callin ppp chap hostname Routerl

! ppp chap password 7 13061E010803
dialer-1list 2 protocol 1ip permit !
! router ospf 20

router ospf 20 network 192.158.254.0 0.0.0.255 area 1
network 192.158.254.0 0.0.0.255 area 1

U9E Ubwdo OSPF IJlWwe,)luos 09 pu udbo |Js uldlbs gds 9lzood £s) ,oo_jll:ooéngGJQ P& 3JY

<#root>
Rouerl#
show i p ospf interface Asyncl

Asyncl 1is up, line protocol is up (spoofing)
Internet Address 192.158.254.13/32, Area 1
Process ID 1, Router ID 1.1.1.1,

Net wor k Type PO NT_TO PO NT

, Cost:869

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due 1in 00:00:02

Index 1/2, flood queue length 0

Next 0x0(0)/0x0(0)

Last flood scan length is 0, maximum is 1

Last flood scan time is 0 msec, maximum is O msec



Neighbor Count is 0, Adjacent neighbor count is 0
Suppress hello for 0 neighbor(s)

lJzd

IJovow s 1o 1dbdo suvepe) slsys edu Ilub Jio IUbo@s 2 ssou lJs Tuwdd wes lowoels
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lJp9zo 2 lJp9zo 1
<#root>
<#root>
interface Async 1
no ip address interface Async 1
encapsulation ppp no ip address
async default routing encapsulation ppp
async mode dedicated async default routing
dialer in-band async mode dedicated
dialer rotary-group 0 dialer in-band

! dialer rotary-group 0
|
interface Dialer0

i p address 192. 158. 254. 14 255. 255. 255. 252 interface Dialer0
encapsul ati on ppp|[ ip address 192. 158. 254. 13 255. 255. 255. 252

i p ospf demand-circuit encapsul ati on ppp

dialer map ip 192.158. 254. 13 broadcast 12345 i p ospf demand-circuit
di al er-group 2 ppp aut hentication chap

ppp authentication callin ppp chap hostname Routerl

! ppp chap password 7 13061E010803
dialer-list 2 protocol ip permt
!
! router ospf 20

router ospf 20 network 192.158.254.0 0.0.0.255 area 0
network 192.158.254.0 0.0.0.255 area 0

wel I 9lzod IJpood Jl wugwd o ool Slool Jo w99 wluuble Idpvdds IJos swp lugvlgol
gws wgld 9lzod gy puslpws.
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ip address 192.158.254.2 255.255.255.0

no ppp multilink fragmentation

network 192.158.254.0 0.0.0.255 area 1

ip route-cache distributed

ip route-cache distributed

ip route-cache distributed

interface Multilinkl

no cdp enable
ppp multilink

multilink-group 1

!

interface Serial0/1/0:0
no ip address

encapsulation ppp
tx-queue-Timit 26

no fair-queue

ppp multilink
multilink-group 1

|

interface Serial0/1/1:0
no ip address

encapsulation ppp
tx-queue-Timit 26

no fair-queue

ppp multilink
multilink-group 1

|

interface Serial0/1/2:0
no ip address

encapsulation ppp
tx-queue-Timit 26
no fair-queue
ppp multilink
multilink-group 1

!
router ospf 20

interface Multilinkl

ip address 192.158.254.1 255.255.255.0

no cdp enable
ppp multilink

no ppp multilink fragmentation

multilink-group 1

!

interface Serial0/1/0:0
no ip address

ip route-cache distributed

encapsulation ppp
tx-queue-Timit 26

no fair-queue

ppp multilink
multilink-group 1

|

interface Serial0/1/1:0
no ip address

ip route-cache distributed

encapsulation ppp
tx-queue-Timit 26

no fair-queue

ppp multilink
multilink-group 1

|

interface Serial0/1/2:0
no ip address

ip route-cache distributed

encapsulation ppp
tx-queue-Timit 26
no fair-queue
ppp multilink
multilink-group 1

!
router ospf 20

network 192.158.254.0 0.0.0.255 area 1

S9uoe Il Idelds 929> edle slzele wuwdundss papes pel Os wgwsdsd IUleuold pu

udbé |Js u9bé (PPP) pogss IULoulble.




<#root>
Routerl#

show ppp multilink

Multilinkl, bundle name 1is Router?2

Bundle up for 00:05:35

Bundle is Distributed

0 lost fragments, 0 reordered, O unassigned

0 discarded, 0 Tost received, 3/255 Toad

0x1226 received sequence, 0x1226 sent sequence

Member Tlinks: 3 active, 0 inactive (max not set, min not set)

Serial 1/0/0: 0, since 00:05:35, no frags rcvd
Serial 1/0/1: 0, since 00:05:35, no frags rcvd
Serial 1/0/2: 0, since 00:05:35, no frags rcvd

wSeod 8o IJubly 1Je)sss JJglges IJubbl g 1Je )8 1dpzee JUbowlb g usop luvegsle
o3l IJubl® 1Je)rs Vs puwle wdJuvs OSPF.

<#root>
Routerl#

show interface multilink 1

Multilinkl is up, 1line protocol 1is up
Hardware is multilink group interface
Internet address 1is 192.168.254.1/24

MTU 1500 bytes,

BW 5952 Kbi t

, DLY 100000 usec,

reliability 255/255, txload 3/255, rxload 3/255
Encapsulation PPP, Toopback not set

Keepalive set (10 sec)

DTR 1is pulsed for 2 seconds on reset

LCP Open, multilink Open

Open: IPCP

Last input 00:00:00, output never, output hang never
Last clearing of "show interface" counters 00:06:39
Input queue: 1/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo

Output queue :0/40 (size/max)

5 minute input rate 241000 bits/sec, 28 packets/sec

5 minute output rate 241000 bits/sec, 28 packets/sec
6525 packets input, 9810620 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, O throttles
0 input errors, 0 CRC, O frame, O overrun, 0 ignored, 0 abort
6526 packets output, 9796112 bytes, O underruns

0 output errors, 0 collisions, 0 interface resets

0 output buffer failures, 0 output buffers swapped out
0 carrier transitions



S&u2 lele 9lzoes show ip ospf wJJwvs OSPF IJzlJso: 905 16.

<#root>
Routerl#
show i p ospf interface multilink 1

Multilinkl is up, line protocol is up
Internet Address 192.158.254.13/24, Area 1
Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT,

Cost : 16

Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer 1intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:02

Index 1/2, flood queue length 0

Next 0x0(0)/0x0(0)

Last flood scan Tlength is 0, maximum is 1

Last flood scan time is 0 msec, maximum is O msec

Neighbor Count is 0, Adjacent neighbor count 1is 0

Suppress hello for 0 neighbor(s)

1T I lo b sosd 1Js IJlgudd 9 wuvebse 1o uys 3Jd B 1wz d:

<tfroot>
Routerl#

show | og | include down

%LINK-3-UPDOWN: Interface Seriall/0/0:0, changed state to down

%.1 NEPROTO- 5- UPDOMN:  Li ne protocol on Interface Seriall/0/0:0, changed state to down

131 GeLoul 8500 IJubld 0,6 i, wsId9u ppoddl gl Slsolo uwlodl. IJle 09 £,00 3968
9ldzipes Jol Wb ool Lo wsdl pu edles Jlu 9les S uwdbe. pdigbs [gudd 1Jglzos ol
e 8o Idogigsd:

<ttroot>
Routerl#

show ppp mul tilink

Multilinkl, bundle name 1is Router?2

Bundle up for 00:05:35

Bundle 1is Distributed

0 lost fragments, O reordered, 0 unassigned
0 discarded, 0 lost received, 3/255 load



0x1226 received sequence, 0x1226 sent sequence

Member Tlinks: 2 active, 1 inactive (max not set, min not set)
Seriall/0/1:0, since 00:05:35, no frags rcvd

Seriall/0/2:0, since 00:05:35, no frags rcvd

Serial 1/0/0: 0 (inactive)

Jol i Lowlb PPP IJewess Jl sjld sboy 9dJdo wp wEss) wdJds OSPF IJIo 1Js 25 olb,)l
Jiogble boolb glgs

<#root>
Routerl#
show i p ospf interface nultilink 1

Multilinkl is up, 1line protocol is up

Internet Address 192.158.254.13/24, Area 1

Process ID 1, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost:25
Transmit Delay is 1 sec, State POINT_TO_POINT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:02

Index 1/2, flood queue length 0

Next 0x0(0)/0x0(0)

Last flood scan Tength is 0, maximum is 1

Last flood scan time is 0 msec, maximum is O msec

Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor(s)

9031 ol w9d 598 Is cubésd gedss euvle eled 1ielo (SPF). 59 sepd OSPF eds sude
slisyo Idbde. bl luwe e IdLowlb WS IJesd @ W@ oy slksys Idbde ouvep) B IJesdd
Jiv 1dodduds geocés) Bs JJ o6 sop Bsol [uolds houlb 9 sop 230 pu 2jpé PPP
pwexd Idhuulble.

lJzJ

Sop 38p houll PPP 1Jeogss b OSPF. 9JJu bldel bd JJ Idhoulb slgd 1Jz506 Gs>
IJogbgsd: Sl slsys Idbde wodso puwedrs. ver lugdlus Iboolb. gds Idge po g0
929> euslu IP p 8,0 wor Sluo wsde) eds puwle wdJds OSPF: gJosl Idwewr uvsd9e
OSPF wogugsd SPF Jlglss puwle I0od 1dpuulylo. Jed 030 IdpuudJs. IJzd 1J9zs> 09
od9su wdJds OSPF 59l Llguegsle IUle, IJolds.

IJp9z0 2 IJp9zo 1

<#root> <{froot>

interface Multilinkl interface Multilinkl
ip address 192.158.254.2 255.255.255.0 ip address 192.158.254.1 255.255.255.0
no cdp enable no cdp enable




ip ospf cost 10 ip ospf cost 10

ppp multiTlink ppp multilink

no ppp multilink fragmentation no ppp multilink fragmentation
multilink-group 1 multilink-group 1

! !

router ospf 20 router ospf 20

network 192.158.254.0 0.0.0.255 area 1 network 192.158.254.0 0.0.0.255 area 1

wsolds 03l 1Jley oo lue Bs JJ 0,6 sI90 ould Loulb wop luoldee Iy p3de B 206 PPP
pwexd IJhoulble: Ju ooi&_) odJs OSPF. 903l yws@9p voswsye slisys bdy OSPF g,
Lol PPP IJpogss.
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