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Reason 1:M & HFEEAL

RRA R

Reason 2:TE X T BRI MK A

RRA R

Reason 3:— N S MR BT E T KRB
Reason 4: = H3% H & 5 X Z2IOSPFHUIEE
fBRIT R 1 . FEANo peer neighbor-routefi &
RRAR 2 . F£Aroute-mapis ©

BRARI . FRATENEN

Reason 5:0SPFERERAERISEO LRE

BRARS R
Reason 6:1813 Z 45 B PPPELEOSPFE R B
BRARS R
HXER

fifr

LI MR R S (OSPF)EE R AL E N FRBIRET , OSPF Hello2# &l , EEHILSARIF T &&
SEE% 2, RERBENEAARREEIHTENERREEURSHER, XF , AMER
IBER , KEREEREEAIXA. L TTHIREBRRTFZAENRE, AXHERT —&
AREMREFRHETHRE R,

BXREFLERNFMES , BSHOSPFERBIEIMEE,

KRR

ER
RXHERBEARFENER,
B9 4
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AR TR T RE B FIB AT

A

BARMN G MHER , WS Cisco HARTHM,
T I R

LTREEMEBHER T LRFIE,

areal m;;ﬁ

Circuit

Router 1

Rowuter 2

BEEHES 1 BRHIES 2

interface BRI1/0
i p address

192. 158. 254. 14

255. 255. 255. 252

interface BRI 1/1

i p address 192. 158. 254. 13
255, 255, 255. 252

ip ospf demand-circuit

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 O

AR SREEHERN - GEEFRER, B2, MRERREELGT , WF2ERE[RE

ELES | BRASF1M27EISDNEER LiZ1TOSPFERER, MHASIF2ZEMNERTIHI | X6E
OSPFF.«E'J?EEE%E’JFEJ?_“E*O show dialeris S HH E R , A TFOSPFABHelloBiEE |, #EKEE
&,

Rout er 1# show dialer

BRI1/1:1 - dialer type = | SDN

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

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

#ENREREY  REEZ. TH , BITHRIINERRFFRHMBRAR

Reason 1:M&#HFM3E{L
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BHOSPFREHIPRETILE , BLFTBEHOSPFIEHER, EXFERT , NE3IOSPFERBE
, LEBERRFEE . JIRFEREEFT , ERATREERKRA , FEXRFERFFULLRES

BRE =

EREERESTEMEHRINEILMEBS |, 15 # HAdebug ip ospf monitorfi . B©E R T WLELSAETE
B, TR :

Rout er 1# debug ip ospf monitor
OSPF: Schedule SPF in area 0.0.0.0
Change in LS ID 192.168.246.41, LSA type R,
OSPF: schedul e SPF: spf_time 1620348064ns wait _interval 10s

U EHEE REHBLSATEAEIDN192.168.246 41N E RSB HBEEEHE LS. WREMNERTE
, AR AT EREARS,

ERERPINFREBHOEN , FHISFTREBHIXEREN T2 R XEH, WRXFAIT
, FERMBE PR FESERNERB S, WFERBE TS RERELERE.

Reason 2: ENX A BRI M EIEH

R IREEREEN , SREBEMNENNATNARANZ R, FAEEERERELAIESH
BEERFAVEMESY  BANMENELEBRESNRABANZ A, NALIEOSPF Hello, A TRTE
P& 251802 15 B 1t (R B Y R B i

BREIRR 1 BREIER 2
interface BRI 1/1 interface BRI 1/0

i p address 192. 158. 254. 13 i p address 192.158. 254. 14
255. 255. 255. 252 255. 255. 255. 252

ip ospf network broadcast ip ospf network broadcast
router ospf 20 router ospf 20

network 192.158.254.0 network 192.158.254.0
0.0.0.255 area O 0.0.0.255 area O

FEMERBTE LN 1T , OSPF Hello2 LA E NHelloEI FRITFF 658, show dialerfa HE R , LiX
Bah et 2 B FOSPF Hello,

Rout er 1# show dialer

BRI 1/1:1 - dialer type = | SDN

Idle tiner (120 secs), Fast idle tinmer (20 secs)
Wait for carrier (30 secs), Re-enable (2 secs)
Dialer state is data link |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)

FRIRTG R
ERRLAE , EENERBEIN RN ARIHN SR SRR T MEREE , HLERiA



BRTEEEN IR &,

BRFIER 1 BEFBR 2
interface BRI 1/1 interface BRI 1/0

i p address 192. 158. 254. 13 i p address 192. 158. 254. 14
255. 255, 255. 252 255. 255. 255. 252
router ospf 20 router ospf 20

network 192.158.254.0 network 192.158.254.0
0.0.0.255 area O 0.0.0.255 area 0

BEFMERBELN AN RBRINE R, OSPF HelloTE 888 L MH] | MFHRBERER LR
o

Reason 3:— NS S S HEI T B BOR BB 3%

HOSPFEFM — RS BEBETERERLHN , REMAFLSA. H2HANBYOSPFER
B R ERLSARIST 2 35, T RMARRLRE,

Reason 4: i HE D X BOSPFIIEEE

BN TREE R B

RIP rowutes
131.108.3.0/24

S Demand )

P L Circuit )

131.108.1.0/24 Router 2

Router 1

EREER1R2 2B EERE 9131.108.1.0/24 , ERBIRERBF1N2cHEE, RHESIGEBEED
W(RIP)IEHE 5 % FIOSPF,

BEEHER 1

router ospf 1

redistribute rip subnets

network 131.108.1.0 0.0.0.255 area 1
!

router rip

network 131.108.0.0

BT HRREIPPP , AtH A BHAHSNERN S —RLZREIEHB , WTAR.

Rout er 1# show ip route 131.108.1.2
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Routing entry for 131.108.1.2/32
Known vi a "connected", distance 0, netric O (connected, via interface)
Routi ng Descriptor Bl ocks:
* directly connected, via BRI1/1
Route netric is 0, traffic share count is 1

M EBM X B8 R (IGRP)MRIPR BER BRI , RtEEH R MnetworkiBARATHEMLE
131.108.0.0, it , 131.108.1.2/32M EHEHMM AN HRIPKREE , AEH 5 KFIOSPFH , EH
BRERE , M FFRo

Rout er 1# show ip 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 Number )
Advertising Router: 131.108.3.1
LS Seq Number: 80000001
Checksum 0xDC2B
Length: 36
Network Mask: /32
Metric Type: 2 (Larger than any link state path)
TCS: 0
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: O

LHEERRUTTTRY |, /320HK , OSPPFHEM N AIMNIE(L, FREMFERENITIT , LUR/B2HEBH
MAXAGERAME BRI HBE, SERTER |, B2BBFNEREN , ALSAZLNEREE, AR
, HEERRAYDeadiTIIBREEIfE , BRI, BB LEE K MERBBERSTHB T, FR
LRI A EE =M , MTR.

i@ R75 % 1 : {Hno peer neighbor-routefip 5

EZTEREENBRIEOT , B Eno peer neighbor-route, X SPHIEZ3E/32#1E, RRREEKH
B1EFERAUTRINEE , ERNEBNEFRREELETURE -,

R1# configure terminal
Rl(config)# interface BRI1/1
Rl(config-if)# no peer neighbor-route

fRRAE 2 : {FHAroute-mapim$

LMRIPE S X E|IOSPFRY , &1 Aroute-mapin & H1E4/32 , AMEFR SN HIE AOSPFHERE, It
BEGSNERTES KHNEHEE ERMLEN , EARHFIH FRouter 1,

B, RIS AMEIE R FIRACE /328, R, RAIPFLIHRGIRN A RRARS |, HEMA
redistribution@s S B AR RS | M FFATRo




R1# configure terminal
Rl(config)# access-list 1 deny host 131.108.1.2
Rl(config)# access-list 1 permit any

R1# configure terminal
Rl(confi g)# route-map rip-ospf
Rl(confi g-route-map)# match ip address 1

Rl(config)# router ospf 1
Rl(config-router)# redistribute rip subnets route-map rip-ospf

BREE3: FRATEANER

FRIPHOSPFIEEATERNEN, HEERHEERERER FIRBETENEMN | X LEELL
PPPHERHN , CANERNE —IRTREIIEH, NREVEBESRIPREANENTE , NI
RIPFAHAELZE TPPPHENKHE , AN E&REEMNHInetworkiE . A THERERT — AN RA

o

RIP rowutes
14408, 3.0024

S Demand

P . Circuit )
wareal 2

131.108.1 0024 Rowuter 2

Rowuter1

RIPIHIEL T 141.108.0.0ME T , MOSPFiE ( MFTERBIKEER ) L F131.108.0.0ME T,

Reason 5:0SPFERBEERSEO L EE

SEERS (RS ) BOLEEFRBEN , SE2EXAN , REEWEEOXA. XSME
OSPFRUIEFEMEN , # ARSEOBRNMEUTRBIERE, F2EHF XA , XFERMEBEEF
B, At EIRESTHES,

AT ATER LR FE,

areal ,rf_Eﬂ;;;;;:;hhj

L Circut |

S _areat ) %
Router 1 Async

Router 2

UTEBREART LRSS,
BEEHES1 BEEHER 2




interface Async 1
i p address
192. 158. 254. 13
255. 255. 255. 252
encapsul ati on ppp
i p ospf denmand-circuit
di al er in-band
async default routing
async node dedi cat ed
ppp authentication chap
ppp chap host nane
Rout er1
ppp chap password 7
13061E010803
!
router ospf 20
networ k 192.158. 254.0
0.0.0.255 area 1

interface Async 1

i p address 192. 158. 254. 14
255. 255. 255, 252

encapsul ati on ppp

i p ospf demand-circuit

di al er in-band

dialer map ip 192.158. 254. 13
br oadcast 12345

di al er-group 2

async default routing

async node dedi cat ed

ppp aut hentication chap
callin

!
dialer-list 2 protocol ip
perm t

!
router ospf 20

networ k 192.158. 254.0
0.0.0.255 area 1

OSPFRINMBZRERFRIEOLNAN KR , EFREBRNSYERBERK,

Rouer 1# show ip ospf interface Asyncl

Asyncl is up, line protoco

is up (spoofing)

I nternet Address 192.158.254.13/32, Area 1
Process ID 1, Router ID 1.1.1.1, Network Type POINT TO_ POINT, Cost: 869

Transnmit Delay is 1 sec

Ti mer intervals configured

Hel l o due in 00:00:02

State PO NT_TO PO NT,

Index 1/2, flood queue length O

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

Last flood scan length is 0, maximumis 1

Last flood scan tine is O msec, naximumis O nsec
Nei ghbor Count is 0, Adjacent neighbor count is O
Suppress hello for 0 neighbor(s)

BRER

Hello 10, Dead 40, Wait 40, Retransmt

5

FERBEAMEHERNRER , YE2EEZRAERSHEXRAN , BMEOQMWTF. BR , &
BRIZPRIWIER T , HHP—MSEMTTRS , MONRFT RS (ERWERXT ) . EFRZ
FIA , HAEERSRED , BAZEONRKA, REF[FEORBITTRS (EERWEXT ) .

P& ER AR 1

BEEER 2

interface Async 1

no i p address
encapsul ati on ppp
async default routing
async node dedi cat ed
di al er in-band

di aler rotary-group O
|
interface Dialer0

ip address 192.158.254.13
255.255.255.252
encapsulation ppp

ip ospf demand-circuit

ppp authentication chap

interface Async 1

no i p address
encapsul ati on ppp
async default routing
async node dedi cated
di al er in-band

dialer rotary-group O
|
interface Dialer0

ip address 192.158.254.14
255.255.255.252
encapsulation ppp

ip ospf demand-circuit

dialer map ip 192.158.254.13




broadcast 12345

dialer-group 2
ppp chap hostname Routerl

ppp chap password 7

13061E010803
!

ppp authentication callin
!

dialer-1list 2 protocol ip
permit

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 O

HTHRSRZEONTRA , BT &R D O KM B p R

Reason 6:83d Z 4 PPPEBOSPFER B i§

ZHEIRPPPIIRE W EFE S M WANSERE B T A 8i9% . #HOSPFAHE , FEEZEN—ITEESEW
RZEMPPPIVH L. HASSRERN , SHREONTIRREZ.

UTHsRATER LREE,

Router1

LTERERT L7 R

PPP multilink

Demand
Circuit
areal

SR E AR 1

BEERR 2

interface Multilinkl

i p address 192.158.254.1
255. 255. 255. 0

no cdp enabl e

ppp mul tilink

no ppp nmultilink
fragnentation

mul tilink-group 1

!

interface Serial0/1/0:0
no i p address

i p route-cache distributed
encapsul ati on ppp
tx-queue-limt 26

no fair-queue

ppp mul tilink

mul tilink-group 1

nterface Serial0/1/1:0

no i p address

i p route-cache distributed
encapsul ati on ppp
tx-queue-limt 26

no fair-queue

ppp mul tilink

interface Multilinkl
i p address 192. 158. 254. 2
255. 255. 255. 0
no cdp enable
ppp multilink
no ppp multilink
fragnentation
multilink-group 1
I
interface Serial 0/1/0:0
no i p address

encapsul ati on ppp
tx-queue-limt 26
no fair-queue
ppp multilink
multilink-group 1

nterface Serial0/1/1:0
no i p address

encapsul ati on ppp
tx-queue-limt 26
no fair-queue
ppp multilink

PPP multilnk
1

ip route-cache distributed

ip route-cache distributed




mul tilink-group 1
|
interface Serial0/1/2:0
no i p address
ip route-cache distributed
encapsul ati on ppp
tx-queue-linmt 26
no fair-queue
ppp multilink
mul tilink-group 1

!
router ospf 20

network 192.158.254.0
0.0.0.255 area 1

mul tilink-group 1

|
interface Serial0/1/2:0

no i p address

i p route-cache distributed
encapsul ati on ppp
tx-queue-limt 26

no fair-queue

ppp multilink

mul tilink-group 1

!

router ospf 20

network 192.158.254.0
0.0.0.255 area 1

UTHREBER , ZERPPPHRHEZANBTEORYE—L,

Rout er 1# show ppp multilink
Mul tilinkl, bundle nanme is Router2

Bundl e up for 00:05: 35

Bundl e is Distributed

0 lost fragnments, O reordered, O unassigned

0 discarded, O |lost received, 3/255 |oad

0x1226 received sequence, 0x1226 sent sequence

Menber |inks: 3 active, 0 inactive (nax not set,
Seriall/0/0:0, since 00:05:35, no frags rcvd

mn not set)

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

BOWIRAREBNRESHN , WHER A TOSPFFHITE.

Rout er 1# show interface multilink 1

Multilinkl is up, line protocol is up
Hardware is nmultilink group interface
Internet address is 192.168.254.1/24
MIU 1500 bytes, BW 5952 Kbit, DLY 100000 usec,

reliability 255/255, txload 3/255, rxload 3/255

Encapsul ati on PPP, | oopback not set
Keepal i ve set (10 sec)
DIR is pul sed for 2 seconds on reset
LCP Open, multilink Open
Qpen: | PCP
Last input 00:00:00, output never, output hang never
Last clearing of "show interface" counters 00:06: 39
I nput queue: 1/75/0/0 (sizel/ max/drops/flushes); Total
Queueing strategy: fifo
Qut put queue :0/40 (sizel/ max)

5 mnute input rate 241000 bits/sec, 28 packets/sec
5 mnute output rate 241000 bits/sec, 28 packets/sec
6525 packets input, 9810620 bytes, 0 no buffer

Recei ved 0 broadcasts, O runts, 0 giants, O throttles

O input errors, 0 CRC, 0 frame, O overrun, O ignored, O abort
6526 packets output, 9796112 bytes, 0 underruns

0 output errors, O collisions, O interface resets

0 output buffer failures, 0 output buffers swapped out

O carrier transitions

show ip ospf interface Y& & 7~ 2 BIOSPFFF £5(16).

out put drops:

0



Rout er 1# show ip ospf interface multilink 1
Multilinkl is up, line protocol is up
| nternet Address 192.158.254.13/24, Area 1
Process ID 1, Router ID 1.1.1.1, Network Type PO NT_TO PO NT, Cost:16
Transnmit Delay is 1 sec, State PO NT_TO PO NT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hel | o due in 00:00: 02
Index 1/2, flood queue length O
Next 0x0(0)/0x0(0)
Last flood scan length is 0, maximumis 1
Last flood scan tine is O nsec, maximumis O nsec
Nei ghbor Count is 0, Adjacent neighbor count is O
Suppress hello for 0 neighbor(s)

D, —FRERMTT , RNALERTHES :

Rout er 1# show log | include down

%.1 NK- 3- UPDOMN: I nterface Serial 1/0/0:0, changed state to down
%LINEPROTO-5-UPDOWN: Line protocol on Interface Seriall/0/0:0, changed state to down

MRBNBIREFH , eRERNZIBINTE. BEERIIE3968 , MPLRER M EO
, A=A, BN - EAXA, FE8 , BOTHDHupRE -

Rout er 1# show ppp multilink
Mul tilinkl, bundle nanme is Router2

Bundl e up for 00:05: 35

Bundl e is Distributed

0 lost fragnments, O reordered, O unassigned

0 discarded, O lost received, 3/255 |oad

0x1226 received sequence, 0x1226 sent sequence

Menber links: 2 active, 1 inactive (nax not set, mn not set)
Serial 1/0/1: 0, since 00:05:35, no frags rcvd
Serial 1/0/2: 0, since 00:05:35, no frags rcvd
Seriall/0/0:0 (inactive)

L5, PPPZEERMARE R , (BOSPFFHEIMEE R N25 , FN —FREERMIT

Rout er 1# show ip 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 PO NT_TO PO NT, Cost:25
Transmt Delay is 1 sec, State PO NT_TO_ PO NT,

Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmt 5

Hel | o due in 00:00:02

Index 1/2, flood queue length O

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

Last flood scan length is 0, maximumis 1

Last flood scan tine is O nsec, nmaximumis O nmsec

Nei ghbor Count is 0, Adjacent neighbor count is O

Suppress hello for 0 neighbor(s)

XA R SPFITE , MOSPERIEaI EREHK, MRERIGEEDY , BRI FINEREBRFE
Z3) , RN ESRER RN S EEPPPIS P RRET , FHEBLER

RITR



OSPFH X ##PPPZE  EREMPNNAMEERRFIERS , EREBMaRE, —BHEK
WrFF |, BN B 5 HXBEMNIPHE , B4 IHOSPFEEITE |, @itk , OSPFIZ{TSPFAE#iT
ERERER, EMRILAE K H—MBRIEREAUTHSFIEEOSPFHF .

BEERER 1 BHEAR 2

interface Multilinkl interface Multilinkl

i p address 192.158.254.1 i p address 192. 158. 254. 2
255. 255.255.0 255.255. 255. 0

no cdp enabl e no cdp enable

ip ospf cost 10 ip ospf cost 10

ppp mul tilink ppp multilink

no ppp nmultilink no ppp multilink
fragnentation fragnentation

mul tilink-group 1 mul tilink-group 1

! I
router ospf 20 router ospf 20

networ k 192.158. 254. 0 network 192.158. 254.0
0.0.0.255 area 1 0.0.0.255 area 1

W SRR TE SR PPPIESS 2 N NSk i BréERE BY | OSPFH ST AZ RN, X [RE
PPPZ 8% FFIOSPFER B,

HXEE

. OSPF Z# MW
- BAREZ ¥ - Cisco Systems
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