AT EEOSPFE K BB A~ B o R EE it

B &

LN
\\

T
BE3: a5 EHAETREEREN

ﬁﬁJUiE1 {Eﬁ? no peer neighbor-route i &

fRRIFE2 : {F Hroute-map
%£=3; Hipx

s
S
V)

EF6 : BB ZEERPPPEBOSPFERER

S
HHERE

&

ERMREREETL(OSPF)EIREE AT RERE , OSPF Helog# iM%l , I BEHLSARIF T E
MR L2, ELENBEREARBRNETENEARLEE NGB ERE . ERTUERR
HERERBAREENERE, L THRENERERRTIEEZAEN[E, AEERT —L£7
AERY R R IR AR5 2R

EEBRERNES SN  HSMOSPEARERY AL,
AR

=5

AXAREREBR,

BRA T
AXHERBTRASERBAERIRA,
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&5l
MEXHEGINFERE |

A B

L ERIAYERE |, AEE A T E M EE TR,

areaf
Circuit
Router
Pouter 2
B 881 B% 82

<f#froot>

interface BRI1/1

ip address 192.158.254.13 255.255.255,252 | nterface BRI1/0

ip address 192.158.254.14 255.255.255.252

ip 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

i BATERTERERGETEREN —K, B, IREMHERELS T , ITZEREMES

EJ:IEP P& 2R 1 2:@IBISDNSERIEITOSPFER B, A1 FBHIEF2 B EE TERE
E)S'Zi?iTOSPF REBHAIR, show dialerin S HEER |, ##EiK 2R AOSPFiEEHello&E R
SEMEEH .

<#root>
Routerl#
show di al er

BRI1/1:1 - dialer type = ISDN
IdTe timer (120 secs), Fast idle timer (20 secs)
Wait for carrier (30 secs), Re-enable (2 secs)
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Dialer state is data Tink layer up

Dial reason: ip (s=192.168.254.13, d=224.0.0.5)

HEZEFNRERRSZ, TEAXMARTLERTERAALREHRERE R,

RE1 : W AERAEY

BEOSPFEmEAERLERLE  XHABHOSPFIEHR, EEBERNT , BRAEBOSPFERER
, LEMEALURBHET . JIBMERER | B TUEREE , BEERMERFULLIRE,

fRIRTT R

EREHREEAHAREBEEERMMA , 38 HAdebug ip ospf monitoris T . CHERMELSAIEE
B, MR

<#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

FEMEEET , BASFIDA192.168.246 41 B HESLSARAEFR , fMEKREREETHRE DL,
MRREKEE , AltkEEeHFTEERENAS,

ARLEEHBEHFIREENTE  FRIEFRERNEDREATERE, MREFAT, I
BB FESFENERAE , AIFERERTRT2EERNEE,

RRA2 . ERAEENHERRER

MR FRERRERK  BRABNCAERAMYHUINIESH, EAEMERI P EER
RIETCEMME , RANRARAEBNTRMEMIIBSH | AITEIHOSPF Hello, BLTERR
BA B 25 1 12 L 1tk B B AV EC B /R B

B 881 BXEH 82
<#root> <#root>
interface BRI1/1 interface BRI1/0
ip address 192.158.254.13 255.255.255.252| ip address 192.158.254.14 255.255.255.252




i p ospf network broadcast i p ospf network broadcast

router ospf 20 router ospf 20
network 192.158.254.0 0.0.0.255 area O network 192.158.254.0 0.0.0.255 area O

MR BB ERAEER , OSPF HelloZE & {EHelloBfR R B 238 . show dialer#i b FE R LIX R E) &
% 52 A& OSPF Hello,

<#root>
Routerl#
show di al er

BRI1/1:1 - dialer type = ISDN

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

Dial 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)

FRIRTT R

EfALERE  FERRARERAMBRNME S, WERMMBRERERES , RitERE
MTRHERERME R,

BRI AR 1 P& AR 2

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

router ospf 20 router ospf 20
network 192.158.254.0 0.0.0.255 area O network 192.158.254.0 0.0.0.255 area O

BBERARENENAREHI MY SR | K EAOSPF Hello#X & | 3t B HEREKRFEIRF LR
&,

RE3 : —ENZ AR TEEFRER

EOSPFEIFH —ERZEMHB[IRBZIRERE , SETEHLSARIFT . EBEAE AR LE



B, F2REANENARRIBOSPFE R EREIXEHLSARIH ? &5

JRE4 : THEEAREFH 2 EE|OSPFERIE

FRMZRBUATEREBEEREH

RIP routes m
Demand

131.108.3.0/24
i L Circuit ) %
Router 1

131.108.1.0/24 Router 2

AR 1M EHHEK 2131.108.1.0/24 , A1 ME A2 EEE 7TERER, Router
145 ERARERIP)EHED ZFOSPF,

B EER1

<ftroot>

router ospf 1

redistribute rip subnets

network 131.108.1.0 0.0.0.255 area 1
|

router rip

network 131.108.0.0

HRERHRAFIEPPP , At MAMHRFER/ERN S —mLETHEHR , W TR

<#root>
Routerl#

show i p 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 BRI1l/1
Route metric is 0, traffic share count is 1
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R EPHERAES 1 E(IGRP)MRIP2E MR HEME , RIE &R MnetworkFE A AR B BB
131.108.0.0, EHIt , 131.108.1.2/320 T MEEHB R AHRIPESE |, WIEANIBEHEH 2 &2
OSPF , M~ Fi7Ro

<#root>
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, DO)
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 1link state path)
TOS: 0

Metric: 20

Forward Address: 0.0.0.0

External Route Tag: 0O

IR EBARY | /32)HK , OSPFLEMARENEL, ERERBFAMBXER , UOHBEEHE
B/32BIBFAIMAXAGERA, EEEMEIR |, 32BIEEBEREN , HLSAHIRKEE, A%, &
SRR M deadiTEEESRNEN & | SENRSEBIRER, LIBESTEES  YHEERERERTEH RS, #
AUEBEN S EZE=8 , TR

fE3R =1 : £Hno peer neighbor-routeds ©

HEETEREERWBRINET , EiEno peer neighbor-route, EASPE IE 8 /325815, & RAEE
Router 1 L EAM T AIRIERE , BEATHRE -, RMBERECEMBERELLT S,

<#root>
R1#
configure term na

R1(config)#



interface BRI 1/1
R1(config-if)#

no peer nei ghbor-route

&R 22 . £ Aroute-map

#RIPE 9 % B|OSPFE |, 55/F FAroute-map@ & Mdeny /32 % , ERECRTAEHBEAEIOSPFE X
Edh, REHTEIBRNRARFTEMHEESS , ERMAN RHEIH BRouter 1,

BAMNERN —ERBBEELTE /3281, A%, RS EFEEATRHYEM  XEER
redistributionfi S B E A B B | WTFIR,

<#root>

R1#

configure term na

R1(config)#

access-list 1 deny host 131.108.1.2
R1(config)#

access-list 1 pernit any

R1#

configure term na
R1(config)#

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

match ip address 1

R1(config)#
router ospf 1

R1(config-router)#

redistribute rip subnets route-map rip-ospf

BRI SRS EAHMEERR

HRIPHOSPFEIFEATRINERN, HERRETRERHER LEATRNER , L ERIKE
PPPHETHEN , cEAEENE —RRETHMEH, MEETHRAERIPHATFERNEMIKS
ERTENERF , ARIPEFHEA LR TPPPREMERA , KRATREETMHInetworkdE T, BL



T HEER B AR gl

RIP rowtes
14108, 3.0024

Router 1

L Circuk )

areal  / 2

131.108.1 .0:24

Router 2

RIPIHIRTE{LR141.108.0.0/8 2 T , MOSPFE, ( MFTEREHHEK ) LR 131.108.0.088E 2T,

RE5 : BiBIkES N EARBOSPFERE

HIEREL (FREL ) NEHLEEFRERE

EX2EBMAK , ERMENESREE, EiEk

OSPFERIERLEE N, 3Fﬁiﬁﬁﬂ1ﬁ‘”’ﬂlfﬁl«,{x$ﬁﬁﬂﬁo SB2EBXAEE , ERBXERER

ERREd , RtBETEHES.,
UTESRRARNER LIABE,

/ pemana )

areal L
Circui
oSt
Router 1 AsyTIC
Router 2
UEBEEAUTERE
B ER1 X EHER2

interface Async 1

ip address 192.158.254.13 255.255.255.252
encapsulation ppp

ip ospf demand-circuit

dialer in-band

async default routing

async mode dedicated

ppp authentication chap

ppp chap hostname Routerl

ppp chap password 7 13061E010803

|

router ospf 20

network 192.158.254.0 0.0.0.255 area 1

interface Async 1

ip address 192.158.254.14 255.255.255.252
encapsulation ppp

ip ospf demand-circuit

dialer in-band

dialer map ip 192.158.254.13 broadcast 12345
dialer-group 2

async default routing

async mode dedicated

ppp authentication chap callin

!

dialer-1list 2 protocol ip permit

!

router ospf 20

network 192.158.254.0 0.0.0.255 area 1




EELTH EWOSPFRERMEME R AREE | BFEREWMNETEIBRREERE.

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

Asyncl 1is up, Tline 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 in 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)

fRIRTT R

ERERTEFHEREENERER , EFERBIHEFE2EFARAE  EANMEAMSHEE. ERE
BRIZZPRIWIERT , EEF —EEEBFR , MTHENRESHEBIRE (ERRFEES ) . EFERLE
B M ERERESIE , RATHRTERN. BRS[ATEE—EEE (EREEER ).

BE R 1 B BR2

<#root> <#root>

interface Async 1 interface Async 1

no ip address no ip address

encapsulation ppp encapsulation ppp

async default routing async default routing

async mode dedicated async mode dedicated

dialer in-band dialer in-band

dialer rotary-group 0O dialer rotary-group 0

! !
interface Dialer0 interface Dialer0

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

i p ospf denmand-circuit i p ospf demand-circuit

ppp aut hentication chap dialer map ip 192.158. 254. 13 broadcast 12345
ppp chap hostname Routerl di al er-group 2

ppp chap password 7 13061E010803 ppp authentication callin

|
! dialer-list 2 protocol ip pernit
router ospf 20




network 192.158.254.0 0.0.0.255 area O

!
router ospf 20
network 192.158.254.0 0.0.0.255 area 0

HARSRSRNERTEE , Rt TEERERS N HEMKELNEE,

JREG : #iBZHEEPPPH &

EFEZEWANSERE |, AIEAZEEPPPIIREHE

ERNERZHERPPPHEE, &
LTEEANER LIARE,

PPP muhilink

OSPF&ERE

TREYE. FOSPFLH ,

B SRERE  SHERNTENETERERL,

Router1

RESRERNTERE,

PPP mutilink
Demmu_:l\ﬁj

Circut
area+d

B EER1

B FH 252

interface Multilinkl
ip address 192.158.254.1 255.255.255.0
no cdp enable
ppp multilink
no ppp multilink fragmentation
multilink-group 1
I
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
I
interface Serial0/1/1:0
no ip address
ip route-cache distributed
encapsulation ppp
tx-queue-Tlimit 26
no fair-queue
ppp multilink
multilink-group 1
I
interface Serial0/1/2:0

interface Multilinkl
ip address 192.158.254.2 255.255.255.0
no cdp enable
ppp multilink
no ppp multilink fragmentation
multilink-group 1
I
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
I
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
I
interface Serial0/1/2:0

EELEN—EE



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

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

UTaHER , ZHERPPPHE =S5 EE AT .

<tfroot>
Routerl#

show ppp multilink

Multilinkl, bundle name 1is Router?2
Bundle up for 00:05:35
Bundle 1is Distributed

0 lost fragments, 0 reordered, O unassigned

0 discarded, 0 Tost received, 3/255 load

0x1226 received sequence, 0x1226 sent sequence

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

Serial 1/ 0/ 0: 0,
Serial 1/0/1: 0,
Serial 1/0/ 2: 0,

si nce 00: 05: 35,
si nce 00:05:35
si nce 00:05:35

no frags rcvd
no frags rcvd
no frags rcvd

NHARKRTHEENREER , Y EMEREKAROSPFREETE.

<ttroot>

Routerl#

show interface multilink 1

Multilinkl is up, Tline protocol 1is up
Hardware is multilink group interface
Internet address is 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, loopback 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: O

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, 0 underruns

0 output errors, 0 collisions, 0 interface resets

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

show ip ospf interface#Y ¥ i B8 /R E BIOSPFRAEE , EN16,

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

MuTtilinkl 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 intervals configured, Hello 10, Dead 40, Wait 40,
Hello due in 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 1is 0

Suppress hello for 0 neighbor(s)

RHEEGRE , RMATUERRPEIER

<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 Serial1/0/0:0,

Retransmit 5

changed state to down



MRBEFFIREER , EETRAREMACHBINER. RETETHNE39%8 , EHESREW
BHmE, MAR=ENE , RA—ETECEE, FEE , THE T ARENBup:

<#root>
Routerl#

show ppp nmultilink

Multilinkl, bundle name is Router?2

Bundle up for 00:05:35

Bundle 1is Distributed

0 lost fragments, 0 reordered, O unassigned

0 discarded, 0 lost received, 3/255 Tload

0x1226 received sequence, 0x1226 sent sequence

Member Tinks: 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)

L5k, PPPZHEERBIERER , BN —RERETF , OSPFREHREEXAR25

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

MuTtilinkl 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: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 length 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)

ESHEESPFETE , W AOSPFRMEBERER, MREETEHRD  RMATESEIFRERT
HiEE  RASRHERE NS ERPPPHE A+ MERERE , FEHEENR,

FRRTG R
OSPFxEPPPZ il , BERERMMAPHNAAERRIFET , EREBNERIFRVE, — BHERE

B, EMER BRI IPIEIL , SR EBOSPFRIRETE , Bt , OSPF$E{TSPFRE#M G E &M
B, BEFORILEE , B—BRTEREANATH T FBEEOSPFERE,



BXEHER1

BXEER2

<{froot>

interface Multilinkl
ip address 192.158.254.1 255.255.255.0
no cdp enable

ip ospf cost 10

ppp multilink

no ppp multilink fragmentation
multilink-group 1

!

router ospf 20

network 192.158.254.0 0.0.0.255 area 1

<#froot>

interface Multilinkl
ip address 192.158.254.2 255.255.255.0
no cdp enable

ip ospf cost 10

ppp multilink

no ppp multilink fragmentation
multilink-group 1

!

router ospf 20

network 192.158.254.0 0.0.0.255 area 1

e BT R B E 2 HIRPPPR AT 2 h #1E SUMIBR — (REEEE A , OSPFRABTEZIIRE, ]

EPPPZ#EE FWOSPFERER.

MHEAE

« OSPFXEH
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