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OSPF £ 1: FEAH) OSPF ft &

LIS Assistant

KRR

LOOPBACK 0 2.2.2.2/24 LOOPBACK 0 3.3.3.3/24

LOOPBACK 0 1.1.1.1/24

KR BER:

: e GRS LEEYEED, A ping T TRV EEERR
LT

ERS 2% FECE loopback M :
R1(config)#int loopback 0
R1(config—if)#ip add 1.1.1.1 255.255.255.0
R2 (config)#int loopback 0
R2(config—if) #ip add 2.2.2.2 255. 255.255.0
R3 (config)#int loopback 0
R3(config-if)#ip add 3.3.3.3 255.255. 255.0
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B B 8% A0 RID BB d1 883 D KR A i) IP #uhik, HEMEIOFER, BH
PR PR BN O R B R TP Huhik A 4k RID, MTGARIE RID HIAERE o

3. E3EKAS LSBT ospf #E, FHESEHEEBRORIMLE.

R1(config) #router ospf 10
R1 (config-router)#network 192.168.1.0 0.0.0.255 area 0
R1 (config-router)#network 1.1.1.0 0.0.0.255 area 0
R1 (config—router)#network 192.168.3.0.0.0. 255 area 0

ospf KRS REAHME X, BEEANF B _LREHES T LU HEE .
B0 T HEEFWITE, —KEHMERKNHES.

ospf R M. Area 0 FonFTXI, 7EWRIT ospfl® &I, B
FIEE T XM FENE TR IEEE!
R2, R3 MECEF R1 KM, XEAE. ARKZRAINIER2 f1R3 EAES
HHEFREA,
*Aug 13 17:58:51.411: %OSPF-5-ADJCHG: Process 10, Nbr 2.2.2.2 on
Seriall/0 from LOADING to FULL, Loading Done
EEL NG, BATTUERAREXRRCALBEFULL RE&.

4. 7£ER1 FEEBRHEFE, TTLUERLU T ER:
Rl#tshow ip route
Codes: C — connected, S — static, R = RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, 0. OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type. 1, N2 — OSPF NSSA external type 2
E1l — OSPF external type 1, E2 — OSPF external type 2
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 - IS-IS
level-2
ia — ISsIS inter area, * — candidate default, U — per—user static
route

o — ODR, P "=, periodic¢ downloaded static route
Gateway of last resort is not set

1.20.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, Loopback0
C 192.168.1.0/24 is directly connected, Seriall/0
0 192.168.2.0/24 [110/65] via 192.168.1.2, 00:03:42, Seriall/0
C 192.168.3.0/24 is directly connected, FastEthernet0/
BATEEI RL 23 T 192. 168. 2. 0/24 XAM BB B . J&TH RIEF
[110/65], 435137~ OSPF A EREE RS (AD) FABE M Metric {4
OSPF ¥ Metric fHARZH cost HZEBER MK . Cost=100Mb/ 7 F 1A

5. fERL I show ip ospf neighbor . show ip ospf interface
Rl#tshow ip ospf neighbor
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Neighbor ID Pri  State Dead Time  Address
Interface

3.3.3.3 1 FULL/BDR 00:00:34 192. 168. 3. 3
FastEthernet0/0

2.2.2.2 0 FULL/ - 00:00:32 192. 168. 1. 2
Seriall/0

FAIE S R1 A1 R3 %HU T DR A1 BDR, TG R1 A1 R2 ¥&F5 iR E .

& ospf KITLAM %2R H . Point—to—Point, Point—to-Multipoint{(] %% 53F
T X = 48 KRR E DR 5 BDR; Broadcast, NBMA 5 HX DRel5 BDR6

Rl#tshow ip ospf interface

FastEthernet0/0 is up, line protocol is up
Internet Address 192.168.3.1/24, Area 0
Process ID 10, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 1
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 1.1.1.1, Interface address 192.168. 3.1
Backup Designated router (ID) 3.3.3.3, Interface address 192.168. 3.3

Timer intervals configured, Heldo 10, ‘Dead 40, Wait 40, Retransmit 5

oob—resync timeout 40
Hello due in 00:00:03
Index 3/3, flood queue length 0
Next 0x0(0) /0x0(0)
Last flood scan length is 1, “maximum is 1
Last flood scan time is\0 msec, maximum is 0 msec
Neighbor Count 1s1, “Adjacent neighbor count is 1
Adjacent with neighbor 8. 3.3.3 (Backup Designated Router)
Suppress hello for 0“heighbor (s)
Seriall/0 is upy line» protocol is up
Internet Address) 192.168.1.1/24, Area 0
Proeess“ID 10, Router ID 1.1.1.1, Network Type POINT TO POINT, Cost:
64
Transmit ‘Delay is 1 sec, State POINT_TO_POINT,

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

oob—resync timeout 40
Hello due in 00:00:02
Index 1/1, flood queue length 0
Next 0x0(0) /0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 4 msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for 0 neighbor (s)
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Loopback0 is up, line protocol is up
Internet Address 1.1.1.1/24, Area 0
Process ID 10, Router ID 1.1.1.1, Network Type LOOPBACK, Cost: 1
Loopback interface is treated as a stub Host

FEIX L BRATIE BUPRIE] ) P 45 P 48 R A2 Loopback, 32—k P48 KA,
REWEIOFE. RIZIR2 EHEFEHHIR:

R2#tshow ip route
Codes: C — connected, S — static, R — RIP, M — mobile, B —(BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA — OSPE inter atea
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
E1l — OSPF external type 1, E2 — OSPF external type 2
i — IS-IS, su — IS-IS summary, L1 — IS-IS lewvelsl, L2 .+ IS-IS
level-2
ia — IS-IS inter area, * — candidate default, \U — per~user static
route
o — ODR, P - periodic downloaded statie, route

Gateway of last resort is not set

1.0.0.0/32 is subnettedy Msubhets
0 1.1.1.1 [110/65] via 192.168.1.1, 00:12:34, Seriall/0
2.0.0.0/24 is subnettedy, 1 subnets

2.2.2.0 is direectly conneéted, Loopback0
192.168.1.0/24 is directly connected, Seriall/0
192. 168. 2. 0/24¢1sdirectly connected, Seriall/l
192. 168. 3. 0£24 “[110/65), via 192.168.1.1, 00:12:34, Seriall/0
[110/65]) via 192.168.2.3, 00:12:34, Seriall/l

SO 0O0

R2 )% Ak WoRK B3R QR dy, #ERS5/32, BRIERATPTHE “ENVBEE” .
FESCPRRL AR, REICRL 32 AL/ RS, HAE ospf MEHEA. ERARIRAR
IR BIEBE =P BL,  BATRT LUE S PA T Be BRI R

R1(config)#int loopback 0
R1(config—if)#ip ospf network point—to-point

MBI O R gERC B A point-to—point IXFHRA, AR LACEBHEHIREL.
[F12] R2 EF B HK:

R2#tshow ip route
Codes: C — connected, S — static, R — RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
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N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2

El — OSPF external type 1, E2 — OSPF external type 2

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 - IS-IS
level-2

ia — IS-IS inter area, * — candidate default, U — per—user static
route

o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

1.1.1.0 [110/65] via 192.168.1.1, 00:00:24, Seriall/0
2.0.0.0/24 is subnetted, 1 subnets

2.2.2.0 is directly connected, LoopbackQ
192.168.1.0/24 is directly connected, Seriall/0
192.168.2.0/24 is directly connected, Serially1l
192.168.3.0/24 [110/65] via 192.168.431, 00:00:24, Seriall/0

[110/65] via 192.168.2.3,%00:00:24, Seriall/l

o

= oNeole!

BMBDNENBHER T, HRZHR—N24 KB

OSPF SE& 2: DR A1 BDR HJ#EHX

b B Professiofal

B

FRATARHMIE OSPF ZEHK DR I FE R & Se LB SE 4, e SESAE R IL T ik$% RID B/
2 DRy BRI 2 RS20 5 R ILTEIR £ & DR 354k RID B HOBR 58, X R4 REE?

FEMIB T4 —F X OSPF DR EHUKIAAN, KA TRA—AWE: “E—I UMK L, &
SEHIERALIE B K 5 R DR ZEHUHEMS Bt 25K B DR A1 BDR R 1%, 7 EXRREL T k&
7 RTD TSk DR (ISEH, R BB i 23 #0R TAEREAT OSPF FEE IR & 56 /8 3 ospf 1Bk i
2 MERESRF X a8 B L83 T OSPF, RGIEHCWE N DR BB Ahk b4 B3
OSPF 5 BLANFFEEAT DR (KIBH T WE? TRIM T FEKIEA LR

SEIG ) topo R, HEAHE T, MAEAWNE B BNEDT fa0/0 OMHEE.
R1:
conf t
ho R1
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int 1o0

ip add 1.1.1.1 255.255.255.0
int fa0/0

ip add 172.1.1.1 255. 255. 255.0
no sh

router ospf 10

net 172.1.1.1 0.0.0.0 a 0

R2:

conf t

ho R2

int 1lo0

ip add 2.2.2.2 255.255.255.0
int fa0/0

ip add 172.1.1.2 255. 255.255.0

no sh

R1 J33h ospf BEFE/G, BAE R2 LERSEARTTAT ospf, #ERL _ERIAT U TEE:

Rl#sho ip ospf int
FastEthernet0/0 is up, line protocol is up
Internet Address 172.1.1.1/24, Area Q
Process ID 10, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 1
Transmit Delay is 1 sec, StatesDR, Priority 1
Designated Router (ID) 1.1.1.1, Interfage address 172.1.1.1
No backup designated router on‘this network
Timer intervals configuredy Hello 10jwDead 40, Wait 40, Retransmit 5
oob—-resync timeout 40
Hello due ing00:00:01
Index 1/1, flood queuelength 0
Next 0x0(0) /0x0(0)
Last flood scan“length“is 0, maximum is 0
Last flood scamytime is 0 msec, maximum is O msec
Neighbor Count is 0, Adjacent neighbor count is 0
Suppresshhello for 0 neighbor (s)

EMFEZRI CLIEEASEENDR T, #2H8 OSPF RN, oMK B4 a%R0{# RID kb DR
W, WAL DR, Xt T A AZEH LemH& DR J-3E RID &% & AUES 1 8% .

ARIXAN LI WIREIEAUE T ospf H DRIEELE R /G, KRIE DR BE A3 BN, BN EF
E RS SR RID (5% B4\ OSPF HE72, th 2 T0vkEkas DR . BE DR AT IAZFH! &
B (RLHSHT ITAA SLH = Netfish HISEH)

ospf A —A>Wait Timer 7HATaR, FERXASTHIS2HTFR %E M 18] PSR () OSPF "] AR 4 Al
L.
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TCP/IP £ 1 55 292 B Xt F-iX /™ Fisf i) 18] B A I A 5 I -
Wait Timer:ZEFF#H1%2S DR A1 BDR 22 B, B HH 2S5 440 E B 231 Hello 3 AIE &5 DR A
BDR B . K EERL R RouterDeadInterval BT |E .

LW SHER—MHF, ARKMITET ZRANERL LE3) 0SPF 5, M#E (—E&ER
#, JEERAE! 40s Z W) 7ER2 _EHF3) ospf, i debug /5 RATLLEBILIF &AL
Rl#debug ip ospf adj
OSPF adjacency events debugging is on
Rl#debug ip ospf ev
OSPF events debugging is on
*Aug 14 00:56:19.047: OSPF: Interface FastEthernet0/0 going Up
*Aug 14 00:56:19.051: OSPF: Send hello to 224.0.0.5 area 0 on' FastEthernet0/0 from
172. 1. 1.1
*Aug 14 00:56:19.551: OSPF: Build router LSA for area 0, router ID 1. 1.1, seq
0x80000001
*Aug 14 00:56:19. 555: OSPF: Rcv hello from 2. 2. 2. 2 area0 from FastEthernet0/0 172.1.1.2
*Aug 14 00:56:19.555: OSPF: End of hello processing
Rl (config-router)#
*Aug 14 00:56:29.051: OSPF: Send hello to 224.0.0.5 area 0 on FastEthernet0/0 from
172. 1. 1.1
*Aug 14 00:56:29. 451: OSPF: Rcv heldo from2.2:.2. 2 area 0 from FastEthernet0/0 172. 1. 1.2
*Aug 14 00:56:29. 455: OSPF: 2 Way Communication to 2.2.2.2 on FastEthernet0/0, state
2WAY
*Aug 14 00:56:29. 455: OSPF: End of helilo’ processing
R1(config-router)#
*Aug 14 00:56:39,051:00SPF:“Send hello to 224.0.0.5 area 0 on FastEthernet0/0 from
172. 1. 1.1
*Aug 14 00:56:39,.427: OSPF: Revhello from 2. 2. 2. 2 area 0 from FastEthernet0/0 172. 1. 1.2
*¥Aug 14 00:56:39.427: OSPF: End of hello processing
R1 (config-touter)#
*Aug 14)00:56:49. 051: OSPF: Send hello to 224.0.0.5 area 0 on FastEthernet0/0 from
172. 1. 161
*Aug 14 00:56:49. 447: OSPF: Rcv hello from 2. 2. 2. 2 area 0 from FastEthernet0/0 172. 1. 1.2
*Aug 14.00:56:49. 447: OSPF: End of hello processing
R1 (config-router) #
*#Aug 14 00:56:59.051: OSPF: end of Wait on interface FastEthernet0/0
*#Aug 14 00:56:59.051: OSPF: DR/BDR election on FastEthernet0/0
*Adg 14 00:56:59.051: OSPF: Elect BDR 2.2.2.2
*Aug 14 00:56:59. 055: OSPF: Elect DR 2.2.2.2
*Aug 14 00:56:59. 055: DR: 2.2.2.2 (Id) BDR: 2.2.2.2 (Id)
*Aug 14 00:56:59. 055: OSPF: Send DBD to 2.2.2.2 on FastEthernet0/0 seq 0x826 opt 0x52
flag 0x7 len 32
*Aug 14 00:56:59.059: OSPF: Send hello to 224.0.0.5 area 0 on FastEthernet0/0 from
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172. 1. 1.1

*Aug 14 00:56:59. 459: OSPF: Rcv hello from 2. 2. 2. 2 area 0 from FastEthernet0/0 172.1.1.2
*Aug 14 00:56:59. 463: OSPF: Neighbor change Event on interface FastEthernet0/0
*Aug 14 00:56:59.463: OSPF: DR/BDR election on FastEthernet0/0

*Aug 14 00:56:59.463: OSPF: Elect BDR 1.1.1.1

*Aug 14 00:56:59.467: OSPF: Elect DR 2.2.2.2

*Aug 14 00:56:59.467: OSPF: Elect BDR 1.1.1.1

*Aug 14 00:56:59.467: OSPF: Elect DR 2.2.2.2

*Aug 14 00:56:59. 471: DR: 2.2.2.2 (Id) BDR: 1.1.1.1 (Id)

XABHEBATZBLP #2833 4T 7 DR/BDR HIBEEL, 3 A& LN RisEE Bk

M Debug {5 B KBS _L3R%E, a3l OSPF HEFERITT4AZESS DR A DBR HI 18] B FR /2 40 75, “FEX
AETEIBAN, Tk R1IER R2 IfBcA 1448 DR 1 DBR.

FE RFC2328 H %33 i ] 18] kg FA) 2 (T -

Wait Timer
A single shot timer that causes the interface to exit the
Waiting state, and as a consequence.select a Designated Router
on the network. The length of the timer,is RouterDeadInterval

seconds.

RIHFET #EEEM FIY RouterDeadInterval J& 4080, B CABRA1E BRI A0 8] [BIRE A 40 #2.

i

FFANRESE )R Bl OSPF BEFZ VB Fh 2% A2 DR, TR — 1o W) 1) Rl Lk B o 2 SR < e AL % et
25, EIXANE JE) )RR P9, P ER A4 BLMA T Hello AL AR DR A DBR FEFMMEE, I ARMILE
FIRN, AT LAXAEA R — 2R AR

SEFRiEOL:

FESEFRHIMIZE S, BIAER 40 B RIRHESERE SR W, ERRES T REERM ospf
TERE ABE R LR AT RERCA DR, S8 =AM RBIIBRAT AT RERC BDR, 58 2% dy S8 SRk
HEREEL, EENBTECRE: “W&” SRANBHSEC DR (L KEEAERZ) .

OSPF 523 3: OSPF OVER NAMB T B T P 4% 2K #Y
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LRI

# 510
‘!Eié;!. =:i:=::%§;f_gﬁ.

e ) ot 6
DLCI 102

BT R A R R E

R1 FJECEDN T -

!
interface Loopback0
ip address 1.1.1.1 255. 255.255.0
ip ospf network point—to—point
!
interface FastEthernet0/0
no ip address
shutdown
duplex half
!
interface Seriall/0
ip address 199.99. 11 255.255. 255.0
encapsulation frame-relay
serial restartsdelay 0
framesrelay map'ip 199.99.1.1 102 broadcast
frame—relay map’ip 199.99.1.2 102 broadcast
!
routerhospf 100
router—id 1.1.1.1
log—adjacency—changes
network 1.1.1.0 0.0.0.255 area 0
network 199.99.1.0 0.0.0. 255 area 0
!
!
R2 HIBCE T
!
!

interface Loopback0

-10-
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ip address 2.2.2.2 255.255.255.0

ip ospf network point—to—point

!
interface Seriall/0

ip address 199.99. 1.2 255. 255. 255. 0
encapsulation frame-relay

serial restart—-delay 0

frame-relay map ip 199.99.1.1 201 broadcast
frame-relay map ip 199.99.1.2 201 broadcast
no frame-relay inverse—arp

!
router ospf 100

router—id 2.2.2.2

log—adjacency—changes

network 2.2.2.0 0.0.0.255 area 0

network 199.99.1.0 0.0.0. 255 area 0
1

Typel:Non_broadcast.(default)

Pi B :

1. IKEITH DR A BDR fiEHEHR, — P LT

2. BEFITHEHRE

3. Hello A% IR ] 30S, W&k v Ia) F 2% A5 it i) 2 2 120S

4. OSPF HOAL I F) B 423

B ENT:

Rl MECE

r1(config) #router, ospf 100

rl (config—router) #neighbor 199.99.1.2 IEEARE

R2 HITRE :

2 (config-router) #int s1/0

r2(eonfig-1f)#ip ospf priority 0 ik R2iBMH DR HIEZ%E, it EMAEIEE T R1 4 DR
FEEE R W] LAE 2 R2 & Full/DROTHER

A7 RL | show ip ospf interface WHELE R T :
rl#ish ip ospf interface
Seriall/0 is up, line protocol is up
Internet Address 199.99.1.1/24, Area 0
Process ID 100, Router ID 1.1.1.1, Network Type NON BROADCAST, Cost: 64
Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 1.1.1.1, Interface address 199.99.1.1
No backup designated router on this network
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5

-11-
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Hello due in 00:00:01

Index 2/2, flood queue length 0

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

Last flood scan length is 1, maximum is 1

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

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2

Suppress hello for 0 neighbor (s)

F debug 47 OSPF FMEMINIT :
00:24:44: OSPF: sent LS REQ packet to 199.99.1.2, length 12
00:24:44: OSPF: rcv. v:2 t:2 1:32 rid:2.2.2.2
aid:0.0.0.0 chk:949A aut:0 auk: from Seriall/0
00:24:44: OSPF: Rcv DBD from 2. 2.2.2 on Seriall/0 seq 0x1D62%opt«0x42 flag 0x1 len
32 mtu 1500 state EXCHANGE
00:24:44: OSPF: Exchange Done with 2.2.2.2 on Seriall/0
00:24:44: OSPF: Send DBD to 2.2.2.2 on Seriall/0 seq 0x1D62‘opt 0x42 flag 0x0 len
32
00:24:44: OSPF: rcv. v:2 t:4 1:76 rid:2,2.2.2
aid:0.0.0.0 chk:929 aut:0 auk: from Seriall/0
00:24:44: OSPF: Synchronized with 2.2.2.2 on Seriall/0, state FULL
00:24:44: %0SPF-5-ADJCHG: Process 100; Nbr 2.2.2.2 on Seriall/0 from LOADING to
FULL, Loading Done
00:24:44: OSPF: rcv. v:2 t:4 1:96 rid:2.2.2.2
aid:0.0.0.0 chk:E0C2 aut:0 auksgfrom Seriall/0

X BLA] DB A B

Type2:broadcast

P B«

AREFTHREHE

% DR A1 BDR {32510 7%

Hello RRIZE RGN 10s ZALHT R AR [R] 4 40s
1 i 4H #3347 453% OSPF IR &

BN

AABREWT:

R1 FIACE

rl(config)#int s1/0

rl(config-if)#ip ospf network broadcast

R2 HIBCE

-12 -
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r2(config) #int s1/0
r2(config—if)#ip ospf network broadcast

00:32:37: %0SPF-5-ADJCHG: Process 100, Nbr 1.1.1.1 on Seriall/0 from LOADING to
FULL, Loading Done
WHAFEF LI e E

BE Rl FAREREW T :
rlftsh ip ospf nei

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/DR 00:00:30 199.99. 1£ 2 Seriall/0
£ DR Al BDR {3284 72

Rl FEE

rl#sh ip ospf int sl1/0
Seriall/0 is up, line protocol is up
Internet Address 199.99.1.1/24, Area O
Process ID 100, Router ID 1.1.1.1, Network Type BROADCAST, Cost: 64
Transmit Delay is 1 sec, State BDR, ‘Priority 'l
Designated Router (ID) 2.2.2.2, Interface address#199.99.1.2
Backup Designated router (ID) 1.1.1.1,, Interface address 199.99.1.1
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:00
Index 2/2, flood queue length 0
Next 0x0(0) /0x0 (0)
Last flood scan length.is 1, maximum is 2
Last flood scan time is 0 mse¢, maximum is 4 msec
Neighbor Count“ds 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2 (Designated Router)
Suppress ‘hello for 0 neighbor(s)

Type3:point—to—point

BiHH:

HRA TATEF TIHEXRE
¥F DR #1 BDR k252
Hello 10 dead 40 wait 40
%

B W N =

-13-
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HAERCE M T

R1

Rl (config)#int s1/0

Rl (config—if)#ip ospf net point—-to—point

R2
R2(config) #int s1/0
R2(config—if)#ip ospf net point—-to—point

—RBATHSEE:

rl(config-if)#

00:59:48: %0SPF-5-ADJCHG: Process 100, Nbr 2.2.2.2 of Seriall/0 from LOADING to
FULL, Loading Done

PARNTFERTF LI ELE

AE—THEER

rl#tsh ip ospf nei

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:00:39 199.99.1.2 Seriall/0
i FEREST DR A BDR FRIE2S

rl#tsh ip ospf int s1/0
Seriall/0 is up, line ptrotocol @s up
Internet Address 199.99.1.1/24, Area 0
Process ID_100, Router»ID 1.1.1.1, Network Type POINT TO POINT, Cost: 64
Transmit/ Delayhis“b sec, State POINT TO POINT,
Timerpintervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hedlodue in 00:00:04
Index 2/2, flood queue length 0
Next “0x0 (0) /0x0 (0)
Last flood scan length is 1, maximum is 2
Last flood scan time is 0 msec, maximum is 8 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for 0 neighbor(s)

A PAE 4528 EUF hello FRRY [E]
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Typed:point—to—multipiont

Pi B«

1. %7 DR 1 BDR [iE2%

2. AEEFILIEESE

3. Hello 30, Dead 120, Wait 120
4

dgiEck

AAREWT:
Rl (config)#int s1/0
Rl (config-if) #ip ospf net point—to-m

R2 (config)#int s1/0

R2 (config-if) #ip ospf net point—to-m

01:07:34: %OSPF-5-ADJCHG: Process 100, Nbr 1.1.1.1 on Seriall/0 from LOADING to
FULL, Loading Done
HHBATERTF LIRESE

HBE-THERFE

r2#tsh ip ospf nei

Neighbor ID Pri®) State Dead Time Address Interface
1.1.1.1 1 VRULL/ - 00:01:57 199.99.1.1 Seriall/0
[i36. 39 % %5 DR 1 BDR j16 28

r2#sh “dp ospf int s1/0
Seriallf/0Ohis up, line protocol is up
Internet Address 199.99.1.2/24, Area 0
Process ID 100, Router ID 2.2.2.2, Network Type POINT TO MULTIPOINT, Cost: 64
Transmit Delay is 1 sec, State POINT TO MULTIPOINT,
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
Hello due in 00:00:02
Index 2/2, flood queue length 0
Next 0x0(0) /0x0 (0)
Last flood scan length is 1, maximum is 2
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1
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Suppress hello for 0 neighbor (s)

Typeb: point—to—multipiont (non_broadcast)

Pi B«

1. %7 DR 1 BDR [IiE2%

2. HEFIESE

3. Hello 30, Dead 120, Wait 120
4

i FH

AAREWNT:
Rl (config-if) #ip ospf net point—to-m non-broadcast
R2 (config-if) #ip ospf net point—to-m non-broadcast

—SBMNEFIXHE—4FR
01:12:26: %0SPF-5-ADJCHG: Process 100, Nbr 1.71%1.1 on Seriall/0 from FULL to DOWN,
Neighbor Down: Interface down ok detachéd

WHAFEF LRESE, BITRIEEN
rl (config—if) #router ospf 100

rl (config-router) #néighbor, 199. 99. 1. 2

r2 (config—if) #rodterhospfal00
r2 (config-router)# neighbor 199.99.1.1

BELXEEL
tlitsh ip espfinei

Neighbor ID Pri  State Dead Time Address Interface
2.2.2.2 1 FULL/ - 00:01:58 199.99.1.2 Seriall/0

VLB 24T DR A BDR [y 25

BE-THEORKGER

r2#sh ip ospf int sl1/0

Seriall/0 is up, line protocol is up
Internet Address 199.99.1.2/24, Area 0
Process ID 100, Router ID 2.2.2.2, Network Type POINT TO MULTIPOINT, Cost: 64
Transmit Delay is 1 sec, State POINT TO MULTIPOINT,
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Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
Hello due in 00:00:26

Index 2/2, flood queue length 0

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

Last flood scan length is 1, maximum is 2

Last flood scan time is 0 msec, maximum is 4 msec

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1

Suppress hello for 0 neighbor(s)

5 E—MAFEBIRZ, AR A non_broadcast, FRETF LIRELE, M
BRTRAFEFTLHREAFEN, FERKBEXNBESFEUARRIX 5]

TEAS NI 2R
P 4 R A MEEBRM | AL DR EH ello [RIR@ Lpabat
Non_broadcast ® H ik
Broadcast = F 10 4%
Point-to—Point § x5 10s H¥%
Point-to-Multipoint 2 3 4%
Point-to-Multipoint (€S~ N 30s B
%)

®

OSPF SELG 4: kB8R HSEL

S B
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S10
DLCI 102

L 53T -

T IXAN P45 BB H7E OSPF HR R LB, 124 OSPR B IUFTE HIAEE
FREHAEFFRHEE. EHERXANPS RSS2 E Area2 FIEFHEF Areal
ToVEBE. AT BRI H B, —FhJ7En] DAZE R3 M R1 3G hn— &3 e .
A — it Y8 R 7 VA 5 R

HICTEREATLE

R1 HIFEARFACE -

!
!
interface Loopback0

ip address 1.1.1.1 255.255.255.0

ip ospf network point—-to—point

!
interface Seriall/0

ip address 199.99. 1.1 255. 255.255.0
encapsulation frame-relay

ip ospf network point—-to—point

serial restart-delay 0

frame—-relay map ip 199.99.1.1 102 broadcast
frame—-relay map ip 199.99. 1.2 102 broadcast
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no frame-relay inverse—arp

!
router ospf 100

router—-id 1.1.1.1

log—ad jacency—changes

network 1.1.1.0 0.0.0.255 area 0

network 199.99.1.0 0.0.0.255 area 0
I

R2 FIEATLE

interface Loopback0

ip address 2.2.2.2 25b.255.255.0

ip ospf network point—-to—point

!

interface Seriall/0

ip address 199.99. 1.2 255. 255.255.0
encapsulation frame-relay

ip ospf network point—-to—point

serial restart-delay 0

frame—-relay map ip 199.99. 1.}, 201/broadcast
frame—-relay map ip 199.99. 1.2 201 broadcast
no frame-relay imvefse-arp

!

interface Seriall/l

ip address 199.99.2:1 255. 255. 255.0
encapsulation frame-relay

ip ospf ‘network point—-to—point

serial westart—delay 0

frame—relay map ip 199.99.2.1 405 broadcast
frame—relay map ip 199.99. 2.2 405 broadcast
no frame-relay inverse—arp

!
router ospf 100

router—id 2.2.2.2

log—ad jacency—changes

network 2.2.2.0 0.0.0.255 area 1

network 199.99.1.0 0.0.0. 255 area 0
network 199.99.2.0 0.0.0. 255 area 1
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R3 KA E :

interface Loopback0

ip address 3.3.3.3 255.255.255.0

ip ospf network point—to—point

!
interface Seriall/0

no ip address

shutdown

serial restart—delay 0

!

interface Seriall/l

ip address 199.99. 2.2 255. 255. 255.0
encapsulation frame-relay

ip ospf network point—to—point
serial restart—delay 0

frame-relay map ip 199.99. 2.1 504 broeadcast
frame-relay map ip 199.99. 2.2 504 broadeast
no frame-relay inverse-arp

!
router ospf 100

router—id 3.3.3.3

log—ad jacency—changes

network 3. 3. 3.0 0. 040. 255 area 2

network 199.99. 240.0. 0. 09255 area 1
!

#=E— T RIHE R
R1#sh, ip ‘route
€Codes: €,— connected, S — static, I — IGRP, R — RIP, M — mobile, B — BGP
D = EIGRP, EX - EIGRP external, O — OSPF, IA - OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
E1l — OSPF external type 1, E2 — OSPF external type 2, E — EGP
i = IS-IS, su — IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS
Tevel-2
ia — IS-IS inter area, * — candidate default, U — per—user static
route
o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
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C 1.1.1.0 is directly connected, LoopbackO
2.0.0.0/24 is subnetted, 1 subnets

0 IA 2.2.2.0 [110/65] via 199.99.1.2, 00:00:00, Seriall/0
0 IA 199.99.2.0/24 [110/128] via 199.99.1.2, 00:00:00, Seriall/0
C 199.99.1.0/24 is directly connected, Seriall/0

F¥%H R3 1) loopback 0 [ fHt
ATk RL %3 F RS MM EH, RATECE B

FEBERR AL & -

B S LML B AR ABR b, FEXANMZEH ABR A2 R2 FIR3.

BRI B K42 area transit-area—id vistuads1ink
router—id. BATIRAELE R2 FIR3 EIHATECE .

R2 (config) #router ospf 100

R2 (config—router)#area 1 virtual-1ink/3%3. 3.3

R3 (config) #router ospf 100

R3(config-router)#area 1 virtual=link 2.2.2.2

FREERERE, RINERLRER

R2#sh ip ospf virtual-links
Virtual Link OSPF VL1 to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, )wia interface Seriall/l, Cost of using 64
Transmit Delay is ‘h.sec, State POINT TO POINT,
Timer intervals eonfigured,/Hello 10, Dead 40, Wait 40, Retransmit 5
Hello_due“in 00:00:00
Adjacency)State INIT (Hello suppressed)
Index 0/0, retransmission queue length 0, number of retransmission 0
Fizst 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)
Last ‘retransmission scan length is 0, maximum is 0

Last retransmission scan time is 0 msec, maximum is 0 msec

£ L FE BP RN LUE R, BHEREZE ERFR T — &Y% FiE
B0 BE R BRI AR W BB T R A AT ST, FHEFHANENE
th€(DoNotAge) LSA, BEREHEEZToIN Hello HIEHIM.

HEE R KWEHEE

Rl#sh ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA - OSPF inter area
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N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2

El — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i = IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS level-2
ia — IS-IS inter area, * — candidate default, U — per—user static route
o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, LoopbackO
2.0.0.0/24 is subnetted, 1 subnets
0 IA 2.2.2.0 [110/65] via 199.99.1.2, 00:02:24, Seriall/0
3.0.0.0/24 is subnetted, 1 subnets
0 IA 3.3.3.0 [110/129] via 199.99.1.2, 00:02:24, Seniald#0
0 IA 172.16.0.0/16 [110/129] via 199.99.1.2, 00:02:24, Seriall/0
0 IA 199.99.2.0/24 [110/128] via 199.99.1.2, 00:02:24, Seri&ll/0

IXEMA RS B 3.3.3. 0 (IMER T . Metric {H K 129, FBEEEE M Metric Z[FF &
o T M, XA, Metric=1 (Loepback) +64+64=129.

7t R1 _E#&F OSPF HIBIEE
Rl#sh ip ospf database

OSPF Routerswith IDm(if1.151) (Process ID 100)

RoutertLink States (Area 0)

Link ID ADV Router Age Seqtt Checksum Link count
1.1.1.1 1.101.1 599 0x80000006 0x0058C9 3
2.2.2.2 2.2.2.2 343 0x80000003 0x00376E 3
3.3$3.3 3.3.3.3 6 (DNA) 0x80000002 0x00514F 1

Summary Net Link States (Area 0)

Link ID ADV Router Age Seqtt Checksum
2.2.2.0 2.2.2.2 604 0x80000003 0x000B21
2.2.2.0 3.3.3.3 8 (DNA) 0x80000001 0x007376
3.3.3.0 3.3.3.3 8 (DNA) 0x80000001 0x00CC5A
199.99. 2.0 2.2.2.2 604 0x80000003 0x00E7DD
199.99. 2.0 3.3.3.3 8 (DNA) 0x80000001 0x00CDF5

Summary ASB Link States (Area 0)
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Link ID ADV Router Age Seqtt Checksum
2.2.2.2 3.3.3.3 8 (DNA) 0x80000001 0x0047A0

IXE R (DNA) 72 DoNotAge.

B
FEBE BRI A8 BT RIS — R AT B AN IURT DA B A X 35k
BHIERNARE T REAEZE LR — K8, L IERRAN 0 B E T

B i TR BB L B S A B 5 g eSS A R HE . B AFEREAT 2% B ()
%, AAERE B RERE S R % .

OSPF 524 5: OSPF IAiF 523 g

SEI0 %% . Expert

KRR

KRB -
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OSPF HIAIER 2 Fp2RA (HAVIBERE 3 Fh) , HH typed R/RTLINIE, typel
FIRSCAE, type2 37~ MD5 AE. BASCIAIE R IZEFRLHEATIAUE, T MD5 JAiE
RIZEMRMCTHE. F< M5 KEHER, LS RFC1321.

OSPF HINE AT CAZEGEEE L334T, thal AZEREAS XIS AT INIE . 53 5P R BB F)
AT AT ALE .

SR HANCE -

R1:

interface Loopback(

ip address 1.1.1.1 255. 255.255.0
!

interface FastEthernet0/0

ip address 21.1.1.1 255. 255.255.0
duplex half

!
router ospf 10

router—id 1.1.1.1
log—adjacency—changes

network 10.1.1.0 0.0.0. 255¢areay0
network 21.1.1.0 0.0.0. 255 area 0

R2:
interface Loopback0
ip address 242.2.2025502558. 255. 0
!
interface FastEthetnet0/0
ip address_21.1. 1. 2°255. 255. 255. 0
duplex half
!
interface,Seriall/0
ip address’ 10. 1. 1. 2 255. 255. 255.0
serialy restart—delay 0
|
interface Seriall/l
ip address 11.1.1.1 255. 255.255.0
serial restart-delay 0
!
router ospf 10
router—-id 2.2.2.2
log—adjacency—changes
area 1 virtual-link 3.3.3.3
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network 10.1.1.0 0.0.0. 255 area 0
network 11.1.1.0 0.0.0. 255 area 1
network 21.1.1.0 0.0.0. 255 area 0
R3:
interface Loopback0
ip address 3.3.3.3 25b.255.255.0
!
interface Seriall/0
ip address 11.1.1.2 255. 255.255.0
serial restart-delay 0
!
router ospf 10
router—id 3.3.3.3
log—adjacency—changes
area 1 virtual-link 2.2.2.2
network 3.3.3.0 0.0.0.255 area 2
network 11.1.1.0 0.0.0. 255 area 1

NIERCE :

7E R1 #1 R2 Y BB AT 44 B _E 54T OSBF BH SCINGEE

| MSEATE RL LA TR, BAERNE S, RS B R L SR

1B
R1(config)#int s1/0

Rl (config—if)#ip ospf authenmi@a®®on ()5 FIAiE)

R1(config—if)&#ip ospf authentication—key cisco (ACEZEHL)

1L debug TR BAMIFTLLERIW TE R :

*Aug 15 22:51:54. 275% OSPF: Rcv pkt from 10.1.1.2, Seriall/0 :
Mismatch Authentieation type. Input packet specified type 0, we use
type 1

XE K eype0 2N 7 &H B HWIE, typel &HI3CINIE.

1 R2 PHRENE, HEAEERKE.
R2(eonfig)#int s1/0
R2 (config—if) #ip ospf authentication
R2(config—if)#ip ospf authentication—key cisco
*Aug 15 22:54:55.815: %OSPF-5-ADJCHG: Process 10, Nbr 1.1.1.1 on
Seriall/0 from LOADING to FULL, Loading Done

2. 7£ R2 F1 R3 B SR AT 8E s L 3EAT MD5 AR

R2 (config)#int sl1/1
R2(config—if)#ip ospf authentication message—digest (& XIAUFZK#HY
A MD5)
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R2(config—if)#ip ospf message—digest—key 1 md5 cisco (& X key FI%F
fE)

R3(config)#int s1/0

R3(config—if)#ip ospf authentication message—digest
R3(config—if) #ip ospf message—digest—-key 1 md5 cisco
R3(config-if) #

*Aug 15 22:59:44.175: %OSPF-5-ADJCHG: Process 10, Nbr 2.2.2.2 on
Seriall/0 from LOADING to FULL, Loading Done

R3#show ip ospf int s1/0
Seriall/0 is up, line protocol is up
Internet Address 11.1.1.2/24, Area 1
Process ID 10, Router ID 3. 3. 3. 3, Network Type POINT TO POINT, Cost:
64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit
5
oob—resync timeout 40
Hello due in 00:00:05
Index 1/1, flood queue length 1
Next 0x648352C8(13)/0x0(0)
Last flood scan length®is 1y maximum is{2
Last flood scan time is O msee, maximum is 0 msec
Flood pacing timer due in 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with_neighbor 2.2.2.2
Suppressghello”forn0 neighbor (s)
Message digest authentication enabled
Youngest kewid dis 1

3. &% R2F1 R3WL FRATHE % 1) MD5 A TE R 25 Y .
£ R B HECE Ein B FHX&me:
R2(@enfig—if) #ip ospf message—digest-key 2 md5 gairuhe
R2#sho” ip ospf neighbor

Neighbor ID Pri  State Dead Time  Address
Interface

3.3.3.3 0 FULL/ - - 11.1.1. 2
OSPF_VLO

1.1.1.1 1 FULL/BDR 00:00:34 21.1.1.1
FastEthernet0/0

1.1.1.1 0 FULL/ - 00:00:37 10. 1. 1.1
Seriall/0
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3.3.3.3 0 FULL/ - 00:00:31 11.1. 1. 2
Seriall/1
BATRINANE R REE E R
R2#show ip ospf interface sl/1
Seriall/1 is up, line protocol is up
Internet Address 11.1.1.1/24, Area 1
Process ID 10, Router ID 2. 2.2.2, Network Type POINT TO POINT,
Cost: 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit

oob—resync timeout 40
Hello due in 00:00:01
Index 1/3, flood queue length 0
Next 0x0(0) /0x0 (0)
Last flood scan length is 1, maximum 1s 1
Last flood scan time is 4 msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighboracount 1s 1
Adjacent with neighbor 3. 3.3.3
Suppress hello for 0 neighbor (s)
Message digest authentication enabled
Youngest key id is€2
Rollover in progress, 1 neighbor(s) using the old key(s):
key id 1
XBERATT LA BB key FREEAE AT
e CAEAG v B 1K) MDS A TE ) 25 RS B, ] USSR 3 B B5 RS & 31 J5 AR
F) B 1 2% o K IRk O BE AS I Bk, 34 R 1 AT DAORIEZEAE BSCHC B B i 4R

4, 7F Area0 L BEAF X IS0IA IF

R1(config)#router ospf 10

R1config—router)#area 0 authentication

Ri(config-router)#

*Aug 15 23:09:32.619: %OSPF-5-ADJCHG: Process 10, Nbr 2.2.2.2 on

FastEthernet0/0 from FULL to DOWN, Neighbor Down: Dead timer expired

RIPEE LR O E SRR, BT debug 5 BRATER:
R1#
*Aug 15 23:10:32. 619: OSPF: Rcv pkt from 21. 1. 1. 2, FastEthernet0/0 :

Mismatch Authentication type. Input packet specified type 0, we use type

BANER BRIV BA R ER . B2 RAEALEFHREBRT, &

EOWT5 # )5 FAIEA AT AR FFRB B R R
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AT AE RL AN R2 PR DU DK R AT ERR, BATE PR T5 T AR .

FE—MINERAE RL B PG LUK M O R NE, BB ST

R1(config)#int fa0/0

R1(config—-if)#ip ospf authentication null

Rl (config-if)#

*Aug 15 23:22:33.227: %0SPF-5-ADJCHG: Process 10, Nbr 2.2.2.2 on
FastEthernet0/0 from LOADING to FULL, Loading Done

Rl#tshow ip ospf nei

Neighbor ID Pri  State Dead Time Address
Interface

2.2.2.2 1 FULL/DR 00:00:39 21.1. 1.2
FastEthernet0/0

2.2.2.2 0 FULL/ - 00:00:30 10. 1. 1.2
Seriall/0

BERRELKE .
BFRAE R2 _EBITE RN, AP /ERIAT KR

R2 (config-router)#area 0 authentication

R2 (config-router)#

*Aug 15 23:20:43.239: %O0SPF-5—-ADJCHG: Process 10, Nbr 1.1.1.1 on
FastEthernet0/0 from LOADING.to FULL, Loading Done

WERABIKET .

BAEBRAIAE R2 - )P OSPE HEFE

R2#tclear ip ospfapro

Reset ALL OSPF| processes? [mol: y

R2#

*Aug,15 23:28:01. 275: %0SPF—-5-ADJCHG: Process 10, Nbr 3. 3. 3. 3 on OSPF_VLO
from FULL“to DOWN, Neighbor Down: Interface down or detached

*Aug 16 23:28:01. 279: %0SPF-5-ADJCHG: Process 10, Nbr 1.1.1.1 on
FastEthernet0/0 from FULL to DOWN, Neighbor Down: Interface down or
detached
*Aug 15 23:28:01. 283: %0SPF-5-ADJCHG: Process 10, Nbr 1.1.1.1 on
Seriall/0 from FULL to DOWN, Neighbor Down: Interface down or detached
*Aug 15 23:28:01. 331: %0SPF-5-ADJCHG: Process 10, Nbr 3.3.3.3 on
Seriall/1 from FULL to DOWN, Neighbor Down: Interface down or detached
R2#
*Aug 15 23:28:03. 247: %0SPF-5-ADJCHG: Process 10, Nbr 1.1.1.1 on
FastEthernet0/0 from LOADING to FULL, Loading Done
R2#
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*Aug 15 23:28:05.911: %OSPF-5-ADJCHG: Process 10, Nbr 1.1.1.1 on
Seriall/0 from LOADING to FULL, Loading Done

R2#

*Aug 15 23:28:10.423: %OSPF-5-ADJCHG: Process 10, Nbr 3.3.3.3 on
Seriall/1 from LOADING to FULL, Loading Done

R2#

FERMARMERRERE, RMNFIR EFEBERHE, KIKH R3 1) loophack i
Ho

Rl#tsho ip rou
Codes: C — connected, S — static, R — RIP, M — mobile,"B —"BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA‘— OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPE NSSA .externalf type 2
El — OSPF external type 1, E2 — OSPF external ‘type' 2
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1lyL2 - IS-IS
level-2
ia — IS-IS inter area, * — candidate default, U™ per—user static
route
o — ODR, P - periodic downloadedistatic Toute

Gateway of last resort is not set

1.0.0.0/24 is subnetted; 1 subnets

C 1.1.1.0 is direetly conneéted, Loopback0
21.0.0.0/24 is subnetted, 1 subnets

C 21.1. 1. 0 is’directly connected, FastEthernet0/0
10.0.0.0/2441s ‘subnetted, 1 subnets

C 10.1.1.0 is, directly connected, Seriall/0

11.0.0.0/24 is subnetted, 1 subnets
0 IA 11.1. 10 [110/65] via 21.1.1.2, 00:00:57, FastEthernet0/0

R4 RS Rl i K 3 B B BB T XK . BAVEF R2 F1 R3 2 [ B BB = 75
B

R2#sho ip ospf virtual-links
Virtual Link OSPF_VLO to router 3.3.3.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall/l, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmit 5
Hello due in 00:00:06
Simple password authentication enabled
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R3#tsho ip ospf virtual-links
Virtual Link OSPF_VLO to router 2.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriall/0, Cost of using 64
Transmit Delay is 1 sec, State POINT_TO_POINT,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransmithb
Hello due in 00:00:04

K4 virtual-link J&F Area0, KH7E R2 BL&E 5EHE Areal sk A E)&F WR3
WHREANPELE.

R3 (config) #router ospf 10

R3(config—router)#area 0 authentication

R3(config-router)#
*Aug 15 23:32:57.175: %OSPF-5-ADJCHG: /Process 10; Nbr 2.2.2.2 on
OSPF_VLO from LOADING to FULL, Loading Done
R2#tsho ip ospf virtual-links
Virtual Link OSPF_VLO to routéer 3.3.8.3 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface)Seriall/l, Cost of using 64
Transmit Delay is 1 see, State POINT TO POINT,
Timer intervals configuredymHello 10, Dead 40, Wait 40, Retransmit

Hello due “in00:00:05

Adjacency, State FULL\ (Hello suppressed)

Index .3/4, ‘retransmission queue length 0, number of
retransmission 1l

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

Last retransmission scan length is 1, maximum is 1

Past retransmission scan time is 0 msec, maximum is 0 msec

Simple password authentication enabled

b. K BEER L RS &

B Bt m] LS BONE, [FIFES R Null, BASCIAGE, MD5 AiE. BCEd
AT

Null:

R2 (config-router)#area 1 virtual-link 3. 3.3.3 authentication null
R3(config-router)#area 1 virtual-link 2.2.2.2 authentication null
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BH3C:

R2 (config-router)#tarea 1 virtual-link 3. 3.3.3 authentication—key
cisco

R3(config-router)#area 1 virtual-link 2.2.2.2 authentication—key
cisco

MD5:

R2 (config-router)#area 1 virtual-link 3. 3.3.3 authentication
message—-digest

R2 (config-router)ttarea 1 virtual-link 3. 3. 3.3 message—-digestkey 1
mdb cisco

R3(config-router)#area 1 virtual-link 2.2.2.2 authéntication
message—-digest

R3 (config-router)ttarea 1 virtual-link 2. 2.2. 2 message-digest—key 1
mdb cisco

TN _EASSER BRATT AN E KR B B AE L RJRE DNA L8A (AL LSAD
Pl RA E S OSPF HAEAIIE, BEME—ImAC & TIALE, EHER R ASUIT
fI.

OSPF 5B 6: OSPF Y &

S'Q%‘%éli Professional

KK
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DLCI 102

SR

FE OSPF B T X ZH, —ASKIS#I A At A& #0l Stk . (ERMARKR
NTFM B BIARE, BAEEFREANSHINR, #2510 LSA A
Mgt e AT RN 1, BTl DARS M 2% bk ATIC &

Cisco B A% AL B A PR R B anlX B0 S RS MR ES HVC S . XL B B2
X2 T s, —ELELE ABR s AMERE RIC B BUR — 44 R B Bl
ME KA OSPF e KL AN fATICE . — ML BE7E ASBR L.

SR HEANE.

R1:

interface), Loopback0

ipraddress’ 1. 1. 1.1 255. 255.255.0
ip ospf network point—-to—point

|

interface Seriall/0

ip address 10.1.1.1 255. 255.255.0
serial restart-delay 0

!

router ospf 10

router—id 1.1.1.1
log—adjacency—changes

network 1.1.1.0 0.0.0. 255 area 0
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network 10.1.1.0 0.0.0. 255 area 0
R2:
interface Loopback0
ip address 2.2.2.2 255.255.255.0
!
interface Loopbackl
ip address 12.1.0.1 255. 255. 255. 0 secondary
ip address 12.2.0.1 255. 255. 255. 0 secondary
ip address 12.3.0.1 255. 255. 255. 0 secondary
ip address 12.4.0.1 255. 255. 255. 0 secondary
ip address 12.5.0.1 255. 255. 255. 0 secondary
ip address 12.6.0.1 255. 255. 255. 0 secondary
ip address 12.7.0.1 255. 255. 255. 0 secondary
ip address 12.0.0.1 255. 255.255.0
!
interface Seriall/0
ip address 10.1.1.2 255. 255.255.0
serial restart-delay 0
!
interface Seriall/l
ip address 11.1.1.1 255. 255.255:0
serial restart-delay 0
!
router ospf 10
router—id 2.2.2.2
log—ad jacency: changes
area 1 virtual-dink)3. 3. 3.3
network 10. L.1.070.0. 07255 area 0
network 11.1.7150 0.0:0. 255 area 1
R3:
interface), Loopback0
ip address’ 3. 3. 3.3 255. 255.255.0
!
interface Loopbackl
ip address 13.1.0.1 255. 255. 255. 0 secondary
ip address 13.2.0.1 255. 255. 255. 0 secondary
ip address 13.3.0.1 255. 255. 255. 0 secondary
ip address 13.4.0.1 255. 255. 255. 0 secondary
ip address 13.5.0.1 255. 255. 255. 0 secondary
ip address 13.6.0.1 255. 255. 255. 0 secondary
ip address 13.7.0.1 255. 255. 255. 0 secondary
ip address 13.0.0.1 255. 255. 255.0
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!

!

interface Seriall/0

ip address 11.1.1.2 255. 255.255.0
serial restart-delay 0

!
router ospf 10

router—id 3.3.3.3
log—adjacency—changes

area 1 virtual-link 2.2.2.2

network 3.3.3.0 0.0.0.255 area 2
network 11.1.1.0 0.0.0. 255 area 1
network 13.0.0.0 0. 0. 255. 255 area 2
network 13.1.0.0 0.0. 255. 255 area 2
network 13.2.0.0 0.0. 255. 255 area 2
network 13.3.0.0 0.0. 255. 255 area 2
network 13.4.0.0 0.0. 255. 255 area 2
network 13.5.0.0 0.0. 255. 255 area 2
network 13.6.0.0 0.0. 255. 255 area_2
network 13.7.0.0 0.0. 255. 255 area 2
1. OSPF [X 45 Bk -
BAERL LEFHHE

Rl#tsho ip rou
Codes: C — connected, S = static, R — RIP, M — mobile, B — BGP

D — EIGRP,“EX —EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPEoNSSA, external type 1, N2 — OSPF NSSA external type 2

E1l — OSPF external type 1, E2 — OSPF external type 2

i — IS-IS, su IS-IS summary, L1 — IS-IS level-1, L2 - IS-IS

level -2

ja's IS-IS inter area, * — candidate default, U — per—user static

route

o —“ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
1.1.1.0 is directly connected, LoopbackO
3.0.0.0/32 is subnetted, 1 subnets
3.3.3.3 [110/129] via 10.1.1.2, 00:02:51, Seriall/0
10.0.0.0/24 is subnetted, 1 subnets
10.1.1.0 is directly connected, Seriall/0
11.0.0.0/24 is subnetted, 1 subnets

C

0 IA
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0 IA 11.1.1.0 [110/128] via 10.1.1.2, 00:02:51, Seriall/0

13.0.0.0/8 is variably subnetted, 8 subnets, 2 masks
00:
00:
00:
00:
00:
00:
00:
13 2.0.0/24 [110/129] via 10 1 1.2, 00:02:51,( Seriall/0

IA
IA
IA
IA
IA
IA
IA
0IA

O O O O O OO

13.
13.
13.
13.
13.
13.
13.

.0/24
.0/24
.0/24
.0/24
.0/24
.1/32

.0/24

WoeHSNEo
coocooooo

[110/129] via
[110/129] via
[110/129] via
[110/129] via
[110/129] via
[110/129] via
[110/129] via

10.
10.
10.
10.
10.
10.
10.

.—A.—A.—A.—A.—A.—A.—A

.2,

2

2

-

2

e
[\D[\D“[\D[\D[\D[\D

2

% ph R R ) P AR BT B ATV B B B e

BATME X S, FEEFEASHICR

BT P, XIICERLE ABR EREATHY, FEIX A 1R Han S~ AR LEL %

02:
02:
02:
02:
02:
02:
02:

40,
40,
30,
41,
51,
52,
41,

Seriall/0
Seriall/0
Seriall/0
Seriall/0
Seriall/0
Seriald/0
Seriall/0

FiHhk2 1370.0.0/13

B B 232 R3. B AFRAIFE R3 EHHATIN FACE

R3(config) #router ospf 10
R3(config—router)#area 2 range 13.0.0.0,255.248.0.0

WREESE R KB HE:
Rl#tsho ip rou

Codes:

area

type 2

C — connectedy S =pstatic, R —RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter

N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external

E1 <)OSPFaexternal type 1, E2 - OSPF external type 2

i & IS=IS, su's IS-IS summary, L1 - IS-IS level-1, L2 -

IS-IS level=2

ia.— IS<IS inter area, * — candidate default, U — per—user

static route
o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

C

0 IA

0 IA

1.0.0.0/24 is subnetted, 1 subnets
1.1.1.0 is directly connected, Loopback0
3.0.0.0/32 is subnetted, 1 subnets
3.3.3.3 [110/129] via 10.1.1.2, 00:00:00, Seriall/0

10. 0. 0. 0/24
10.1.1.0
11.0.0.0/24
11.1.1.0
13.0.0.0/13

is subnetted, 1 subnets

is directly connected, Seriall/0

is subnetted, 1 subnets

[110/128] via 10.1.1.2, 00:11:12, Seriall/0

is subnetted, 1 subnets
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0IA  13.0.0.0 [110/129] via 10.1.1.2, 00:00:17, Seriall/0
CEBE&5%M.

AT RIS RIRHR, AT BB d R Al — R R RX &I
L N — & RSB iR A= # O (Null) .

R3(config)#ip route 13.0.0.0 255.248.0.0 null0
2. SR TS
RATH R2 IO B D ERATE OSPF _E:

R2 (config) #router ospf 10
R2 (config-router)#redistribute connected subnets

WA R M EE:
Rl#tsho ip rou
Codes: C — connected, S — static, R — RIP, M"s, mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSPF,»IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
El — OSPF external type 1, E2 — OSPF external type 2
i — IS-IS, su - IS-IS summary, L1/~ IS5IS level-1, L2 - IS-IS
level-2
ia — IS-IS inter area, * — candidate default, U — per—user static
route
o — ODR, P - perioadic downloaded static route

Gateway of last &esowt is not set

1.0.0.0/24\is subnetted, 1 subnets
C 1.1.1.0 isydirectly connected, LoopbackO
200.0:0/24 is subnetted, 1 subnets
ONE2 2.2.2.0 [110/20] via 10.1.1.2, 00:00:14, Seriall/0
3.0.0.0/32 is subnetted, 1 subnets
0 IA 3.3.3.3 [110/129] via 10.1.1.2, 00:00:24, Seriall/0
10.0.0.0/24 is subnetted, 1 subnets
C 10.1.1.0 is directly connected, Seriall/0
11.0.0.0/24 is subnetted, 1 subnets
0 1A 11.1.1.0 [110/128] via 10.1.1.2, 00:00:24, Seriall/0
12.0.0.0/24 is subnetted, 8 subnets
E2 12.4.0.0 [110/20] via 10.1.1.2, 00:00:14, Seriall/0
E2 12.5.0.0 [110/20] via 10.1.1.2, 00:00:14, Seriall/0
E2 12.6.0.0 [110/20] via 10.1.1.2, 00:00:15, Seriall/0
E2 12.7.0.0 [110/20] via 10.1.1.2, 00:00:15, Seriall/0

o O O O

0.
0.
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0 E2 12.0.0.0 [110/20] via 10.1.1.2, 00:00:15, Seriall/0

0 E2 12.1.0.0 [110/20] via 10.1.1.2, 00:00:15, Seriall/0

0 E2 12.2.0.0 [110/20] via 10.1.1.2, 00:00:15, Seriall/0

0 E2 12.3.0.0 [110/20] via 10.1.1.2, 00:00:15, Seriall/0
13.0.0.0/13 is subnetted, 1 subnets

0 IA 13.0.0.0 [110/129] via 10.1.1.2, 00:00:25, Seriall/0

2% F R AR AR B8 2 B R BRATT B AT SR B B v R A Mtk

ZHE, ICEKHRER 12.0.0.0/13.
AN B B HVC B 7E ASBR _Eit4T, BEASCIGAI R2. BLEW F:

R2 (config-router) #router ospf 10
R2 (config—router) #summary—address 12.0.0.0 255.248.0.0

W EIE| Rl L EEHHR:
Rl#tsho ip rou
Codes: C — connected, S — static, R — RIR, "M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSRE, IA -~ OSPF inter area
N1 — OSPF NSSA external type.l, N2 — OSPEMNSSA external type 2
El — OSPF external type 1,/ E2 —0OSPF external type 2
i — IS-IS, su — IS-IS summary, L1 & IS-IS level-1, L2 - IS-IS
level-2
ia — IS-IS inter area, * — candidate default, U — per—user static
route
o — ODR, P - periodic downloaded static route

Gateway of last resort s ‘not set

1.0.0.0/24 isysubnetted, 1 subnets

C 1.1.1.00is directly connected, LoopbackO
2.0.0.0/24 1is) subnetted, 1 subnets

0 E2 2.2.2.0 [110/20] via 10.1.1.2, 00:02:54, Seriall/0
3.0.0.0/32 is subnetted, 1 subnets

0 IA 3.3:3.3 [110/129] via 10.1.1.2, 00:03:04, Seriall/0
10.0.0.0/24 is subnetted, 1 subnets

C 10.1.1.0 is directly connected, Seriall/0
11.0.0.0/24 is subnetted, 1 subnets

0 TA 11.1.1.0 [110/128] via 10.1.1.2, 00:03:04, Seriall/0
12.0.0.0/13 is subnetted, 1 subnets

0 E2 12.0.0.0 [110/20] via 10.1.1.2, 00:00:38, Seriall/0
13.0.0.0/13 is subnetted, 1 subnets

0 IA 13.0.0.0 [110/129] via 10.1.1.2, 00:03:04, Seriall/0

LCREZ5%
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gk
£ OSPF BT & . XIIC S FSMEEE HIC S K ar @ B A —FE 1), X
XIS
area area—id range ip—address mask
SR HIC R

summary—address ip—address mask

OSPF S 7: OSPF HFR X 3%,

S!SE&%&%IJ Professional

KRR

51/0

KR LA -

R4 S MEBMI4%, R1 4 ABR F1 ASBR, R2 7E NSSA SZZ& B2 pkih ASBR.
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FEMOIXAN LR 2/, BHARRMNE T ##—T OSPF LSA BIRA. WL FXK:

ARG RRLZIR ik
1 B 188 LSA GEBEFBHLTE, EREAZH
2 P4 LSA DR =4, 7EXIHHEZ
3 P £ 5 LSA ABR#K, 7EEEA OSPF Izt
4 ASBR JL i LSA ABR IR, FEEEA OSPF 3zt
5 AS 5h8 LSA ASBR #%, 7EHEAS OSPF 72 vt
6 4 LSA F*IR OSPF HAFH AR R, AMidi
7 NSSA #h&F LSA ASBR B4R,
8 A1 JE o LSA BR L
9 Opaque LSA (ZHFEEETEF)
10 Opaque LSA (AMXIRIERED | FT MPLS ME LR, AHutit
11 Opaque LSA (AS JaF)

PR S 2 i ) B R -

LSA 288 1. ZE— XN, EERHa 58 maag MfkEn, fha 224.0.0.5

LSA 8% 2: WRAER—AXEP, M2 RHREHILT B8 MEREA HIR), st
Bti2 224.0.0.6, HSZHtA DR

LSA 2874 3. AR BAA RS ETXEMLEG R ¢

LSA 288 4. RBFTREILEMEEAIEPEREE, RNMRRAETFXBICET —4&%H
15 B A MM 44 RIP, BF4 T2 25X MNESAs

LSA KA 5. 2 MSMERMLE, Hitn RIP fi6iE OSPF {58, #F&2& LSA KA 515 8.

LSA 2K%! 6: 41 #% OSPF 5 B

LSA K%Y 7. R ZFH NSSA (AT REHEE

RATPILE: R TE Bk R B R T B A T, IRE ) P4 I A P 4%

KA TN TG T ERIE T THBe %, ZERER T AL

KKK R G TR S RS B, AEZ MM RS B

AR KR YEM S RBEENERERETRRAER.

KT AR PR LS BRI (5 B, ZESB— B LR L S AKE TINER

LSA 2R%! 8 : FHUAFAMRIMUMBGPHL S A

LSA 28789, 10011: A MATFESE AR O S P FifR S .

ZE—™ OSPF H% 18 X 55, £-7£7F LSAL, LSA2, LSA3, LSA4, LSAS iX %8 LSA, 3f
BE¥ERZ.

FAI] LB L OSPF F4F 3R X 48 ) e B L0 2 2 X 35 /> LSA % B A R 1
%H.
EA NS EBMEARE:

R1 KL EfE R

!
interface Loopback0
ip address 1.1.1.1 255.255.255.0
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ip ospf network point-to—point

!
interface Seriall/0

ip address 199.99. 1.1 255. 255, 255.0
encapsulation frame-relay

ip ospf network point-to—point

serial restart—delay 0

frame-relay map ip 199.99.1.1 102 broadcast
frame-relay map ip 199.99. 1.2 102 broadcast
no frame-relay inverse-arp

frame-relay lmi-type ansi

!

interface Seriall/l

ip address 199.99. 3.1 255. 255, 255. 0

serial restart—delay 0

!
router ospf 100

router-id 1.1.1.1

log—adjacency—changes

redistribute rip subnets 7% OSPF EHE & 47 RIR % FH-TiBH R1 &4 ASBR
network 1.1.1.0 0.0.0. 255 area 0

network 199.99.1.0 0.0. 0. 255 arega 0

!
router rip

version 2

network 199.99.3.0

no auto—summary,
!

R2 HIBLE (S N

!

interface Loopback(

ip address 2.2.2.2 255.255.255.0
ip ospf network point—-to—point

!

interface Loopbackl

ip address 5.5.5.5 255.255.255.0
ip. ospf network point—-to—point

!

interface Seriall/0
ip address 199.99. 1.2 255. 255. 255.0
encapsulation frame-relay
ip ospf network point—-to—point
serial restart-delay 0
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frame—relay map ip 199.99.1.1 201 broadcast
frame—-relay map ip 199.99. 1.2 201 broadcast
no frame-relay inverse—arp

frame-relay lmi—-type ansi

1

interface Seriall/l

ip address 199.99. 2.1 255. 255.255.0
encapsulation frame-relay

ip ospf network point—-to—point

serial restart-delay 0

frame—-relay map ip 199.99.2.1 405 broadcast
frame—-relay map ip 199.99. 2.2 405 broadcast
no frame-relay inverse—arp

1
router ospf 100

router—id 2.2.2.2

log—adjacency—changes

network 2.2.2.0 0.0.0.255 area 0

network 199.99.1.0 0.0. 0. 255 area_0
network 199.99.2.0 0.0.0.255 arda 1 R2.2/ ABR

R3 W) EAKRC B

!
interface Loopback0

ip address 3.3. 3.3025502558. 255. 0

ip ospf networkepoint—-to—point

!
interface FastEthernet0/0

no 4p address

duplex half

!
interface Seriall/0

no iphaddress

encapsulation frame-relay

shutdown

serial restart-delay 0

frame-relay lmi—-type ansi

!

interface Seriall/l

ip address 199.99. 2.2 255. 255. 255.0
encapsulation frame-relay
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ip ospf network point—to—point 7EXFhFMLKE FAFELAT DR A BDR HI3E2E, Frbl,
ALHILLSA KA 2 MER, —2RAMHARMTH LSDB R

serial restart-delay 0

frame—-relay map ip 199.99. 2.1 504 broadcast

frame—-relay map ip 199.99. 2.2 504 broadcast

no frame-relay inverse—arp

1
router ospf 100

router—id 3.3.3.3

log—ad jacency—changes

network 199.99.2.0 0.0.0.255 area 1
I

R4 HI R AL E -

!

interface Loopbackl

ip address 198.98.1.1 255.255.255.0
!

interface Loopback2

ip address 198.98. 2.1 255. 255. 255. 0
!

interface Loopback3

ip address 198.98.5.1 255.255. 255.0
!

interface Loopback4

ip address 198. 98:@3. 172565.255. 255.0
!

interface Loopbackb

ip address_198,98. 4.11 255. 255. 255.0
!

interface Seriall/l

ip address 199.99. 3.2 255. 255. 255.0
serial restart-delay 0

!
router rip

version 2

network 198.98.1.0

nétwork 198.98.2.0

network 198.98.3.0

network 198.98.4.0

network 198.98.5.0

network 199.99. 3.0

no auto—summary
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ZEIXE RA SR — AN, B PRSI R Rip v2

R1 f¥) LSDB:
rl#tsh ip ospf data

OSPF Router with ID (1.1.1.1) (Process ID 100)

Router Link States (Area 0)

Link ID ADV Router Age Seqtt GChecksum ‘Link
count

1.1.1.1 1.1.1.1 530 0x80000004 0x0062BF, 3
2.2.2.2 2.2.2.2 733 0x80000004+-0x005FBB" 3

Summary Net Link States (Area 0)

Link ID ADV Router Age Seqgt Checksum
199.99.2.0 2.2.2.2 729 0x80000001 0x00EBDB

Type—5 AS External Link Sgates

Link ID ADV Router Age Seqtt Checksum Tag
198.98.1.0 1.1.1. 1 530 0x80000001 0x000A68 0
198.98. 2.0 1.1.1. 1 530 0x80000001 0x00FE72 0
198.98. 3.0 1.1.1. 1 530 0x80000001 0x00F37C 0
198.98.4.0 10011 530 0x80000001 0x00E886 0
198.98.5.0 L. 1.0 1 530 0x80000001 0x00DD90 0
199.99.3.0 LA 1.1 530 0x80000001 0x00DA93 0
R2 f}, LSDB

r2#tshdip lospf data
OSPF Router with ID (2.2.2.2) (Process ID 100)

Router Link States (Area 0)—28%#! 1

Link ID ADV Router Age Seqtt Checksum Link
count

1.1.1.1 1.1.1.1 539 0x80000004 0x0062BF 3
2.2.2.2 2.2.2.2 740 0x80000004 0x005FBB 3

Summary Net Link States (Area 0)——28%! 3
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Link ID ADV Router Age Seqtt Checksum
199.99.2.0 2.2.2.2 736 0x80000001 0x00EBDB

Router Link States (Area 1)

Link ID ADV Router Age Seqtt Checksum Link
count

2.2.2.2 2.2.2.2 705 0x80000002 0x003DED 2
3.3.3.3 3.3.3.3 705 0x80000003 0x0QD74E\ 2

Summary Net Link States (Area 1)

Link ID ADV Router Age Seqtt Checksum
1.1.1.0 2.2.2.2 736 0x80000001 0x00B53B
2.2.2.0 2.2.2.2 748 0x80000001 Qx000F1F
199.99.1.0 2.2.2.2 748 0x80000001 0x00F6D1

Summary ASB Link States (Area I)a&———25#14

Link ID ADV Router Age Seqtt Checksum
1.1.1. 1 2.2.2.2 534 0x80000001 0x00935C
Type—5 AS External Link States ——— iR 5
Link ID ADV Router Age Seqtt Checksum Tag
198.98.1.0 el 1 540 0x80000001 0x000A68 0
198.98.2.0 1. 1.1 540 0x80000001 0xO0FE72 0
198.98.3.0 1. 1.1 540 0x80000001 0x00F37C 0
198.98.4.0 1.1. 1k 1 540 0x80000001 0x00E886 0
198.98. 5./0 Ial. 1.1 540 0x80000001 0x00DD90 0
199. 99,3. 0 1.1.1.1 540 0x80000001 0x00DA93 0
R3 ) LSDB:

r3#tsh ip ospf database
OSPF Router with ID (3.3.3.3) (Process ID 100)
Router Link States (Area 1)
Link ID ADV Router Age Seqtt Checksum Link

count
2.2.2.2 2.2.2.2 777 0x80000002 0x003DED 2
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3.3.3.3 3.3.3.3 776 0x80000003 0x00DT4E 2

Summary Net Link States (Area 1)

Link ID ADV Router Age Seqtt Checksum
1.1.1.0 2.2.2.2 808 0x80000001 0x00B53B
2.2.2.0 2.2.2.2 818 0x80000001 0x000F1F
199.99.1.0 2.2.2.2 818 0x80000001 0x00F6D1

Summary ASB Link States (Area 1)

Link ID ADV Router Age Seqtt Checksum
1.1.1. 1 2.2.2.2 605 0x80000001 0x00935C

Type—5 AS External Link States

Link ID ADV Router Age Seqtt Checksum Tag
198.98.1.0 1.1.1. 1 611 0x80000001 0x000A68 0
198.98. 2.0 1.1.1. 1 611 0x80000001 0x00FE72 0
198.98. 3.0 1.1.1. 1 611 0x80000001 0x00F37C 0
198.98.4.0 1.1.1. 1 611 0x80000001 0x00E886 0
198.98.5.0 1.1.1. 1 611 0x80000001 0x00DD90 0
199.99.3.0 1.1.1. 1 611 0x80000001 0x00DA93 0

M EERATAT LA, BIEEA KA LSA 88 2 M5, B ZEMATH M 2%
KA, ANFEEIITDR AMBDRIESS
BATFEAE T8 R

R1 A& R
rl#tsh ip (route
CodesC =iconnected, S — static, I — IGRP, R — RIP, M — mobile, B — BGP
D% EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 =" OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 - IS-IS
level-2
ia — IS-IS inter area, * — candidate default, U — per—user static
route
o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
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C 1.1.1.0 is directly connected, LoopbackO
2.0.0.0/24 is subnetted, 1 subnets

2.0 [110/65] via 199.99.1.2, 00:11:49, Seriall/0

[120/1] via 199.99.3.2, 00:00:25, Seriall/l

2. 2.

198. 98.
199. 99.
198. 98.

TA 199. 99.
199. 99.
198. 98.
198. 98.
198. 98.

o ™m0 o " O RO

R2 )% R

r2#sh ip route

Codes: C — connected, S — static, I — IGRP/ R.— RIP, M.— mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSRE, IA -~ OSPF inter area
N1 — OSPF NSSA external type.l, N2 — OSPEMNSSA external type 2
E1l — OSPF external type 1,/ E2 —0OSPF external type 2, E — EGP
i — IS-IS, su — IS-IS summary, L1 = IS-IS level-1, L2 - IS-IS

level-2

ia — IS-IS inter area, * — candidate default, U — per—user static

route

2.

0/24

3.0/24
3.0/24
2.0/24
1.
1
4
5

0/24

.0/24
.0/24
.0/24

is directly connected, Seriall/l

[120/1] via 199.99.3.2, 00:00:25, Seriall/l
[110/128] via 199.99.1.2, 00:11:49, Seriall/0

is directly connected, Seriall/0

[120/1] via 199.99.3.2, 00:00:25, Seriall/l
[120/1] via 199.99.3.2, 00:00:25, Seriall/l
[120/1] via 199.99.3.2, 00:00:25, Seriall/l

o — ODR, P - periodic downloaded static route

Gateway of last resort s ‘not set

1.0.0.0/24 isysubnetted, 1 subnets

0 1.1.1.0,[110/65] via 199.99.1.1, 00:12:08, Seriall/0
2.0.0.0/24 1s) subnetted, 1 subnets

C 2.2.2.0 is directly connected, LoopbackO

OpNE2 108098.270/24 [110/20] via 199.99.1.1, 00:12:08, Seriall/0

0 B2:199.99:3.0/24 [110/20] via 199.99.1.1, 00:12:08, Seriall/0

0 E2 198.98.3.0/24 [110/20] via 199.99.1.1, 00:12:08, Seriall/0

C 199.99.2.0/24 is directly connected, Seriall/l

C 199.99.1.0/24 is directly connected, Seriall/0

0 B2 198.98.1.0/24 [110/20] via 199.99.1.1, 00:12:08, Seriall/0

0 B2 198.98.4.0/24 [110/20] via 199.99.1.1, 00:12:08, Seriall/0

0 E2 198.98.5.0/24 [110/20] via 199.99.1.1, 00:12:08, Seriall/0

R3 )% &R
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r3#tsh ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
El — OSPF external type 1, E2 — OSPF external type 2, E — EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 - IS-IS
level-2
ia — IS-IS inter area, * — candidate default, U — per—user static
route
o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
IA 1.1.1.0 [110/129] via 199.99.2.1, 00:45:07, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

o

0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:15:07, Seriall/1

0 E2 198.98.2.0/24 [110/20] via 199.99.2.1, 00:12:16y Seriall/l
0 E2 199.99.3.0/24 [110/20] via 199499.2.1, 00:92#16, Seriall/l
0 E2 198.98.3.0/24 [110/20] via 199.99%%.1, 00:12:16, Seriall/l
C 199.99.2.0/24 is directly connected, Seriall/1l

0 TA 199.99.1.0/24 [110/128] vianl99.99.2.1, 00:15:07, Seriall/l
0 E2 198.98.1.0/24 [110/200 via 199, 99.2. 1, 00:12:16, Seriall/l
0 E2 198.98.4.0/24 [110/20]Nia 199499.2.1, 00:12:16, Seriall/l
0 E2 198.98.5.0/24 [110420] viawm999972.1, 00:12:16, Seriall/l

OB2 ()% 238 i LSAS f£4%, OIA (5%t 2@t LSA3 RIEH#E.

1. Stub Area

FATRE I, IR Areal AEESMREIAA B 50 4%, AT ABR R2
BITHER . EXMPIENT, Areal A]PARCE AL Stub Area.

Stub Area FJLAFHIE LSA5, , F HACFEX 314 541 ABR ST LSA3 ik
— AN ERIABK HHZE Stub Area. ALFE Stub Area W HIFTHE % HH 25 0 AN AL B Rl A
Stub Area,

WL L FECE A LUK Areal BCE A Stub Areas

R2 (config) #router ospf 100
R2 (config-router)#area 1 stub
R3(config) tirouter ospf 100
R3(config-router)#area 1 stub

£ R3 _EEAF B HIR:
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r3f#ish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
- BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 —4IS=IS
level-2

ia — IS-IS inter area, * — candidate default, U & per—user
static route

o — ODR, P - periodic downloaded static route

Gateway of last resort is 199.99.2.1 to networky0.0s0. 0

1.0.0.0/24 is subnetted, 1 subnets
0 IA 1.1.1.0 [110/129] via 199.99.2.%, 00:00:01, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets
0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:00:01, Seriall/l
C 199.99.2.0/24 is directly conneeted, Seriall/l
0 TA 199.99.1.0/24 [110/128] wvia 199.99.2.1, 00:00:01, Seriall/1l
0%IA 0.0.0.0/0 [110/65] via 199.99.2.1, 00:00:01, Seriall/1
RIVFRK) OB2 B A T, BUL T 255K A B B 0%IA 0.0.0.0/0 [110/65]
GBi LSA3 &)

7 E R3 ¥ OSPF $iiEE

r3fish ip ospf ‘ddtabase
OSPE. Router with ID (3.3.3.3) (Process ID 100)

Router Link States (Area 1)

Link “ID ADV Router Age Seq#t Checksum
Link count

2.202.2 2.2.2.2 51 0x80000004 0x0057D3 2

3.3.3.3 3.3.3.3 49 0x80000005 0x00F134 2

Summary Net Link States (Area 1)

Link ID ADV Router Age Seq#t Checksum
0.0.0.0 2.2.2.2 64 0x80000001 0x0075C0O
1.1.1.0 2.2.2.2 64 0x80000002 0x00D120
2.2.2.0 2.2.2.2 64 0x80000002 0x002B04

199.99.1.0 2.2.2.2 64 0x80000002 0x0013B6
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W B2 %% Type—5 AS External Link States HJLSA T .

2. Totally Stub Area

X FASEI K Areal SRiH, FSEIRIAEEH OIA WRANTFER . BATAT R
Areal FRE N Totally Stub Area, MTIRFHIE LSA3 Fl LSA4 FEIXAN X 3k i) 4%
¥, T8 B B AR — 428 B 3 1 LSA.

Totally Stub Area IFCE R &8, HFEELE ABR R HECE A totaldy
stub area, F HIXANRIRKFrE K HIFEERN stub area BLATLAT .

FEXASER A, BATE LT EZHK R3EE K stub area, REER2 FEE
areal %A Totally Stub Area BH],

R2 (config-router)#area 1 stub no—summary

7& R3 _FAE B R AN B B
r3ftsh ip route
Codes: C — connected, S — statieyml — IGRP, R*= RIP, M — mobile, B
- BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA externalytype 1,/N2.<0SPF NSSA external type

E1 — OSPF externaltype 1, E2,— OSPF external type 2, E — EGP

i — IS-IS, sue IS-IS“stmmary, L1 — IS-IS level-1, L2 — IS-IS
level-2

ia & IS=IS inter.area, * — candidate default, U — per—user
static route

o = 0DR, %P —"periodic downloaded static route

Gateway of last resort is 199.99.2.1 to network 0.0.0.0

C 199.99.2.0/24 is directly connected, Seriall/1

0*IA 0.0.0.0/0 [110/65] via 199.99.2.1, 00:02:03, Seriall/l
KIBOIA W& HEBET

r3ftsh ip ospf database

OSPF Router with ID (3.3.3.3) (Process ID 100)
Router Link States (Area 1)
Link ID ADV Router Age Seqtt Checksum

Link count
2.2.2.2 2.2.2.2 154 0x80000004 0x0057D3 2
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3.3.3.3 3.3.3.3 152 0x80000005 0x00F134 2
Summary Net Link States (Area 1)

Link ID ADV Router Age Seq#t Checksum
0.0.0.0 2.2.2.2 52 0x80000002 0x0073C1
R LSAL F—4IC 5 LSA3

3. Not—-So-Stubby Area (NSSA)

MBARMNFERBLSERMARRAEHWELERH, XHE RS #2—/ ASBR
B2, 4724 LSAT. {HR2—HiXFE, R3IFEARER —/ Sfub Area. IXBfI&A]
A LA¥ Area 1 FCE K NSSA X iR,

NSSA: SeiFAhRES B id &5 2 OSPF, T [FIBY 47 B HE R 58419 Stub Area 4F1E
NSSA X IRAZ7E 10S 3k 11. 2 fRAS LA A SEHpi

i & NSSA:

HEERA RS MEIER H

R3 (config-router)#tredistribute, connected subnets

Warning: Router is currefitly am ASBR whilediaving only one area which
is a stub area

XEE-NMEERFER, HFRINFE A Stub Area HAEEH B i35 & ASBR,
XHEE R AR

BATTRe T SR ) P B A s
R3 (config-rodter)#routerhospf 100
R3 (configzrouter) #no area 1 stub

R2 (config-reuter)#router ospf 100
R2(eonfig-router)#no area 1 stub

& RLAT RS (I 3=

rlftsh ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
= BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2
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ia — IS-IS inter area, * — candidate default, U — per-user
static route
o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets
2.2.2.0 [110/65] via 199.99.1.2, 00:25:17, Seriall/0
3.0.0.0/24 is subnetted, 1 subnets
E2 3.3.3.0 [110/20] via 199.99.1.2, 00:01:37, Seriall/0
198.98.2.0/24 [120/1] via 199.99.3.2, 00:00:21, Seriall/1
199.99.3.0/24 is directly connected, Seriabl/i
198.98.3.0/24 [120/1] via 199.99. 3. 2,£00:00:21, Seriall/1
TA 199.99.2.0/24 [110/128] via 199.99.1.2, 00:25:17 Seriall/0
199.99.1.0/24 is directly connected, Seriall/0
1
4
5

o

198.98.1.0/24 [120/1] via 199.99. 3. 2,%00:00:21, Seriall/l
198.98.4.0/24 [120/1] via 199.99. 3.2, 00400:21, Seriall/l
198.98.5.0/24 [120/1] via 199.99. 3.2, 00:00:22, Seriall/l

Rl B4 3T R3 FIFRIE] 8% i

r3f#ish ip route

Codes: C — connected, S — statie, I — IGRP, R — RIP, M — mobile, B
- BGP

o IO o ™0 =™Oo

D - EIGRP, EX z EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA“external type 1, N2 — OSPF NSSA external type

E1 — OSPF ‘external\ type 1, E2 — OSPF external type 2, E — EGP

i - IS-IS, su™ IS#IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2

ia = IS5IS inter area, * — candidate default, U — per-user
statieproute

o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:00:30, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:00:30, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets

C 3.3.3.0 is directly connected, LoopbackO

0 E2 198.98.2.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l

0 E2 199.99.3.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
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0 E2 198.98.3.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
C 199.99.2.0/24 is directly connected, Seriall/l

0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:00:30, Seriall/l
0 E2 198.98.1.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
0 E2 198.98.4.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
0 E2 198.98.5.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
4 OTA 1 OE2 ff1#%

BLAEK: Areal Bo'E A NSSA X,

R2 (config) #router ospf 100
R2 (config-router)#area 1 nssa
R3 (config) #router ospf 100
R3(config-router)#area 1 nssa

B/E RS MEHR
r3f#ish ip route
Codes: C — connected, S — static, I — IGRPj R — RIP, M — mobile, B
- BGP
D - EIGRP, EX — EIGRP external,»O0 — OSPF, TIA — OSPF inter area
N1 — OSPF NSSA external type 1, \N2 — OSPF NSSA external type

E1 — OSPF external type 1,0 E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS=IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2

ia — IS-IS,inter area, * — candidate default, U — per-user
static route

o — ODR, Py perioedic downloaded static route

Gateway_of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
0 dA 1.1.1.0 [110/129] via 199.99.2.1, 00:02:31, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets
0 TA 2.2.2.0 [110/65] via 199.99.2.1, 00:02:33, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets
C 3.3.3.0 is directly connected, LoopbackO
5.0.0.0/24 is subnetted, 1 subnets
0 N2 5.5.5.0 [110/20] via 199.99.2.1, 00:00:05, Seriall/l
C 199.99.2.0/24 is directly connected, Seriall/l
0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:02:33, Seriall/l
£T7—%0N2 5.5.5.0 [110/20], ON2 F7~ OSPF NSSA #h&#B# . XA R2
(HPJZ ABR 32 ASBR) B3 LSAT7 [6] R3 VEA KIS . BATTAT LA B £ B
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R2 (config-router)#area 1 nssa no-redistribution

BIREE RS BHR
r3f#tish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
- BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 — OSPF external type 1, E2 — OSPF external type(2, B — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS levelad, L2 #TS=IS
level-2

ia — IS-IS inter area, * — candidate default, U — per—user
static route

o — ODR, P - periodic downloaded statiec route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1._subnets
0 IA 1.1.1.0 [110/129] viaf199.99»2.1, 00:05:18, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets
0 IA 2.2.2.0 [110/65)¢vianl99:99. 241, 00:05:20, Seriall/l
3.0.0.0/24 is subnetted, 1\subnets
C 3.3.3.0 is directly connected, LoopbackO
C 199.99.2.0/24 is directly’connected, Seriall/l
0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:05:20, Seriall/l
BE&%H ON2 Fi B, EEEATRI—/N S, 2R BRPREARIAE
B . B2 NSSA XIRERRJE L F o) ABR BASIEABRINER . BB,
FEMTRE:

R2 (config—wouter)#area 1 nssa default-information-originate

#E RS FEHHR
r3f#ish 1p route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
— BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2

ia — IS-IS inter area, * — candidate default, U — per-user
static route
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o — ODR, P - periodic downloaded static route
Gateway of last resort is 199.99.2.1 to network 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets

0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:05:44, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:05:45, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets

C 3.3.3.0 is directly connected, LoopbackO

C 199.99.2.0/24 is directly connected, Seriall/l

0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:05:46, Seriall/l

0%N2 0.0.0.0/0 [110/1] via 199.99.2.1, 00:00:034 Seriall/l

H—% 04N2 FIERIABE I T

4. Totally NSSA

F1 Totally Stub Area —#¥, [FIFERELAIETACEREOTA IS 2k, IE
W

R2 (config-router) #area 4 nssa, n6-summary

T™FE RI BHE:
r3ftsh ip route
Codes: C — connected, 'S — static, I — IGRP, R — RIP, M — mobile, B
- BGP
D - EIGRP, "EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 & OSPE,\NSSA external type 1, N2 — OSPF NSSA external type

E1 =00SPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
lTevel<2

ia — IS-IS inter area, * — candidate default, U — per—user
staticiroute

o — ODR, P - periodic downloaded static route

Gateway of last resort is 199.99.2.1 to network 0.0.0.0

3.0.0.0/24 is subnetted, 1 subnets
C 3.3.3.0 is directly connected, Loopback0
C 199.99.2.0/24 is directly connected, Seriall/1
0%IA 0.0.0.0/0 [110/65] via 199.99.2.1, 00:00:07, Seriall/1l
RE—FBABHT .
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. ZERCERCH Totally NSSA 5, AEE L

default-information—-originate

RASH, MeEr- AR .

g
OSPF HIRFBRX ] LLR S5 ik T 3R

X K5 LSA1 LSA2 LSA3 LSA4 LSA5 LSA7
T X 35k, * * * * *
Stub * * *
Totally Stub | % *
NSSA * * * *
Totally NSSA | % * *

* RN FZEAIK) LSA

OSPF a4

B7ERI [ - OSPF WK A RS T, XS WiZK U2 OSPF A ELE A
{1, WRAEBHEH > R T HH RS, ERSERSEERREMERE L.
DMAEXT OSPE AT — M4, HRREMSLBRIAZRHHEL. B XKEEXHHH
WEE, AaPtemBRELLIRE.

1, OSPF K=k %
A ABEFR: ERAFEHER

!Rl#shuw iﬁ nsﬁf neighbor

| Neighbor ID Pri State Dead Time  Addre=zz Irterface
1n.1.1.2 0 FULLS - oo:00:3d mi1.1.2 SeriallsO

£1%; Neighbor ID (AF/E 21 RID) , Pri (AL%EZK) , State CIRZA) , Dead
Time (ZRZEFE]) , Address (SR/FEIEIEEOHME) , Interface (ZBFES
0D

B. BHF: ERIBEENMEKRERH
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Rl#show ip route

Codez: © - connected, 5 - gtatic, K - RIP, N - mobile, E - EGF
I - EIGEP, EX - EIGEF external, O - 0OS5FF, I& — 0OSPF inter area
N1l - 0O5FF N334 external twpe 1, N2 — OS5FF N354 external twype 2
El — 0Q5FF external tvpe 1, EZ - Q5PF external tvype 2
1 - I3-I5, =u - I5-I3 summarwv, L1 - I3-I5 lewel-1, L2 - I5-I3 lewel-Z2
ia — I5-I3 inter area, * — candidate default, U - per-user static route
o - 0ODE, P — periodic downloaded sztatic route

Gateway of last resort iz not =set

10.0.0. 0424 iz subnetted, 1 subnets

C 10.1.1.0 iz directly connected, Seriall/0
11.0.0.0/24 iz subnetted, 1 subnets
] 11.1.1.0 [1104128] +ia 10.1.1.2, 00:00:01, SeriallfD

C. HIE: FIBHEEZHM LSA, £— LSA $#EFE (LSDB)

El#zhow 1ip ozpf databaze
05FF Eouter with ID (10.1.1.1) (Procesz ID 10)

Eouter Link States (irea 0)

Link ID ADY Router Aze Seqi Checkzum. Link ) comnt
10.1.1.1 10.1.1.1 444 QzE0000004 Ox00ledh. 2

10.1.1. 2 10.1.1. 2 143 OxB0000004 00004542

Ri#

Link ID: G k4c LSA % B 25 R1D

ADV Router: E451It4% LSA KB HIZH RID, —A%5 Link 1D AHIA
Age: ZALETTE], YEFEZ 0736008

Seq: FEHIS. JEEIM 0x80000001 B Ox7Tfffffff

Checksum: 41

. OSPF [X i,

OSPF Xl 53X 35 DA R Ak

/DB R4 B

*— XI5 N R IR AR & 52 M B e XK 38,

/> LSA =
B FX 38 B Area0)C BB — NI A 1 Bg B L A KX k. Fit,
A REEET R FEEESET TR .
FEHFXE: BRT Area0 HERRBHAIEEG TR, BINZAAGREREL R
HIRe

RID: 7E OSPF XK ME—RA—G B HA K 1P Huhk

B AL A loopback ¥ O3 {E & &1 TP Huhk 4 RID, 7E#H loopback
O, SEWEE O IP bt BUE B = A RID.

— R B — loopback 2 OikF ik RID b s, tWrlLldE
w4 FshAcE RID:

!Rl(cunfig}#ruuter oEpfs, 1
|Rl{config-—router)#router-id 1.1.1.1

skekskskskskekskskeskskokolokekokolokokskokekekekskkkekeskekskskekskskskskekeskesokskokskokokekokokokskokokokokskkkekoksk sk ke k ok

ART OSPF HEABRBEFSH:

-56 -



CCNP [JsL¥ 44 BY--—-HoRity QQ:1752331  AC{fiiEf: 48288107

{OSPF SE46 1: OSPF HyZEAKLE )
skekskskskskekskskeskskokolokekokokokokokokekekeskskkkekekekskskekskskskskekeskeskokekokskokokekokokoksiokokokokskkkekeksk sk ke ok ok

. DR/BDR

DR FIFEFT: R IXAN 2 ik P 4 R P 25 380 e A O % 2%

BEIXA L0 P4 iz ghid 72

BDR: #H34F DR HI— &4t
DR/BDR fik5: it EESEHBILER, MRSELRAIECA DR, K HIECA BDR
FEARSEZAR R (15 50 L% RID M) 1P Muhb#fE, BUE= IR DR, BUERK =
f¥h BDR. T7ESKPRIZ RS, — R UEAR & B i 4% 5% 56 /8 S BERRA) DR,
RS8R Btk BDR.
skekskskskskekskskeskskokolokokokokokokskokekekeskskkkekeskekskskekskskskskekeskesokekokskeokokekokokoksiokokokekkkkksk sk kk ok ok
A 5T DR/BDR HIEBCAAIEIIES K.

{OSPFsLL& 2: DR/BDRF{JIEZS)
skekskskskskekskskeskskokelokekokolokokskokskekekskskkekeskekskskskskskskskekeskeslokekokskokoksieksokokokokokokkekrskk sk kk ok ok

5. OSPF fIMY &g 287,

* 32|/ (Point—to-Point) : Ai%EH( DR/BDR, HZNEINARE, fFFHAHMFHEHNE
225.0.0.5 RIZEWIC.

*"3%%) (Broadcast) : iEH(DR/BDRy HBIRIALRE, FTE %t as i 4% Hy
Hk 224. 0. 0. 5 Ki% Hello #R3C, DR/BDR 4 F 4H #&3tb ik 224. 0. 0. 6 KIEFEHIR L.
*NBMA: %EEX DR/BDR, F3hT5 EAlEe, faH H 1R i%E#HR

* 3] % & (Point-to-Multipoint) : A#EH(DR/BDR, | #&&! A3hKIALE, f#
FAFEEMRC. B BEF s e 4B8)/E, 8 RBIEERI.

skekskskskskekskskeskskokelokekokokokokskokekekekkkkekekkskskekekekeskskekeskockokekokskokokekokokokskokokokokskkekekokk sk ke ok ok

{OSPF SE% 3: QOSPF & NBMATR.HF1 Fh P 45 K5 )
sokdokdokdokdokdokdokokaokkkiekadokdokkakadokdokdokdokadokdokdokdokdokdokdok ook ok ok ok ok ok

6. OSPF 4[JZ =28 i e
OSPF 1 Hel lov@ F IR FBARE . — AR ERE T LUEE FEERR
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172.16.5.1/24 172.16.5.2/24

EO E1
= Down State

— Hello

Init State

Router B
Neighbors List

172.16.5.1/24, Int E1

| am router ID 172.16.5.2, and | see 172.16.5.1.

Unicastto A <

| am router ID 172.16.5.1, and | see no one. > 10 244.0.0.5

Router A
Neighbors List
172.16.5.2/24, Int EO
Two-Way State

EO EO

172.16.5.1 172.16.5.3
— Exstart State

= pgp | ! Wwill start exchange because | have router ID 172.16.5.1‘

. . |:|
No, | will start exchange because | have a higher router ID.
< DBD

Exchange State)| —

Here is a summary of my LSDB. B

< DBD =
Here is a summary of my LSDB. )

— DBD
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EO
172.16.5.1

=

LSAck

=l

EO
172.16.5.3

Thanks for the information!

]

» (LSAck —

Loading State

| need the complete entry for network 172.16.6.0/24.

==

Here is the entry for network 172.16.6.0/24.

Thanks for the information!

314P_055

LSU

mtu 1600 state EXSTLRT

mtu 1500 state EXSTART

mtu 1600 state EXCHLNGE

mtu 1600 state EACHANGE!

— LSAck >
Full State

B3 b B T

#hng 19 22:50:39, 216: OSPF: Interface Seriall/0 going TUp

#hug 18 22:59:38,219: OSPF: Send hello to 224.0.0.5 area 0 on Seriall/0 from 11.1.1.3

#fng 18 22:589:39, 719: 05FF: Build router LA for area 0, router ID 11.1.1.3, =zeq OxE0O000001

R3#

wbug 19 22:509:40,271: ¥5Y5-5-CONFIG_I: Configured from console by conzole

#hug 18 22:59:41,399: 0SFF: Rov hello from 1001, 1.2 area 0 from Seriall/0 11.1,1.2

#hug 18 22:59:41.403: 05PF: 2 Vay Communication to 10.1.1.2 on Seriall/0, state 2WAY

#hug 19 22:59:41,403: OSPF: Send DBD to 10.1.1.2 on Seriall/0 zeq 0xB28 opt 0252 flag O0x7 len 32

wbug 19 22:59:41,407: O5PF: End of hello processing

#hug 19 22:59:41,559: OSFF: Reov DED from I0.1.1.2 on Seriall/D seq 0x659 apt Ox52 flag 0x7 len 32

wfng 18 22:89:41,563: O3FF: First DBD and we are not SLAVE

#hug 19 22:59:41,563: OSPF: Rov DED from 10.1.1.2 on Seriall/0 seq 0xB28 opt 0x52 flag 02 len T2

wbug 19 22:59:41.567: O5PF: NEE Negotiation Done. We are the MASTER

#hug 19 22:59:41,567: 0SFF: Send DBED to 10.1.1.2 on Seriall/0 seq 0xB29 opt 0252 flag 0x3 len 52

whug 19 22:69:41.671: O5PF: Database request to 10.1.1.2

wbug 19 22:59:41.675: OSPF: zent LS REQ packet to 11.1.1.2, length 24

R3#

#hug 19 22:59:41,707: 0SFF: Reov DED from I0.1. 1.2 on Seriall/D seq 0xB29 opt Ox52 flag 0x0 len 32

#hug 19 22:59:41,707: OSPF: Send DBD to 10.1.1.2 on Seriall/0 seq OxB24 opt 0x52 flag Oxl len 32

#hug 19 22:59:41,761: OSPF: Rov DED from 10.1.1.2 on Seriall/0 seq 0xB24 opt 0xB52 flag 00 len 32

#hig 19 22:59:41, T66: OSPF: Exchange Dore with 10.1.1.2 on Seriall/(

#hug 19 22:59:41,755: 05FF: Synchronized with 10.1.1.2 on Seriall/0, state FULL

#hug 19 22:59:41.795: ¥OSPF-5-ADJCHG: Process 10, Nbr 10.1.1.2 on Seriall/0 from LOADING to FULL, Loading Done

7.4 OSPF B F 52 (257
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Area1 Backbone Area 0 Area 2
ABR and
Backbone

Backbone/
Internal Routers

Internal
Routers

014G_203

ABR and
Backbone Autonomous Backbone
Router — System Router

AR: WEREEEHAS, BT A B O #ARTE A DX I8 B AR

ABR: BN MX BB HEE. ABR &/0F — M0 2 EEE FRIBN
BR: ‘HTEHLE, 2OF - NMEOEME X EAAHEENEHE

ASBR: %EH8: OSPF FI41EE BAIR G 108 B 2%

8. OSPF EHEi%

R—FIPEEE, £28 LERGFYEERE. TEAUTHRZ:

P NIRRT R EEE X E TR

IS AN AR TR N0 IR E T X

JE 5 B R TG B 0 R AE ABR UL AT . FF BRI IR AEMEEH (DNA)
skkkkkkok ok ok kiR R Rk ok ok ok okl kakkkkkkokkkkk ok ok ok ok ok ok ok
A 55T OSPE KR HERE H AUA B LIE S I -

{OSPF SZ& 4. OSPF R HEHE)
sekookRickkRiokokektoktkok ok ok ok ok ook ookl ok okttt

9. WOSPF LSA frj2k%

et w KRIZFR Hik
1 B 8% LSA BEBEBMLTE, EXBAZE
2 M4 LSA DR =4, FEXIHPAZ 3t
3 PIZC & LSA ABR W%, 7E#64 OSPF 3FZ it
4 ASBR L& LSA ABR B85, FE¥EA OSPF 1%y vt
5 AS 5hEF LSA ASBR #4%, 7EBEAS OSPF 1% 133 it
6 | HBALSA PFIK OSPF LA AR, ABOTiE
7 NSSA #h&f LSA ASBR B %,
8 AN LSA BAH LI
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9 Opaque LSA (ASHhWEERRTERDD

10 Opaque LSA (AMXIRIEE) | HF MPLS METHE, MMitie

11 Opaque LSA (AS &)

10. OSPF ## %k X1,

XA LSAl LSA2 LSA3 LSA4 LSA5 LSA7
53 X 35 * * * * *

Stub * * *

Totally Stub | % *

NSSA * * * *
Totally NSSA | % * *

skekskskskskekskskeskskokolokekokokokokskokekekekskskkekeskekskskekskskskskekeskeskokekekskokokekokokoisiesiokokokkkkekkek ok kek ok

T OSPF LSA ZRRIF OSPF 455k X 35k [ B A4 155 11 15 2R
¢OSPF S5 7: OSPF 4Bk X 1K)
skekskskskskokskskskskokokskskskokokskskskskokok sk sk skskskok sk sk skskskok sk sk sk skok sk sk sk skokok sk sk skskok sk sk sk skskesk sk sk sk skok ok ok

11. OSPF LM

OSPF FIVC S A WP EAY: X 35k A) B i A A SR B Y S o

XYL S FSMBE RICE . XISILE 2R MR s, —RIEEE
ABR b5 AMERES HRIC B2 — A A8 SR e B R A\ OSPF 1, HixX Lo 4h
BEHBFITICE . —MRECETE ASBR L.
skskekokskskskokskskskokokskskskokskskskokskskskokskskskok sk sk skokskskskoksk sk skokok sk sk sksk sk sksksk sk skoksk sk skoskok sk sk sksk sk sk sk
F T OSPF JL B I BT iE SR :

{OSPF 525 6: OSPF L&)
skskekokskskskokskskskokokskskskokskskskokskskskoksk sk skok sk sk skokskskskoksk sk skokok sk sk sksk sk sksksk sk skoksk sk skokok sk sk sksk sk sk sk

12. OSPF AiE:

OSPF A iiEaN2 PR BN CHA DI Ui 2 3 F), o type0 RARTINIE, typel
RN A SO diEs, tybe2 K7~ MD5 AAE . BSCIAMIE R IEFISFHATIAIE, T MD5 TAIE
RILR W CHE . “H 5 MD5 FIF4{E 8, TILAS (R RFC1321.

OSPF MIAIERT DAZESERE Lidt4T, haT AFEEA XN EATINE. FAMNE
PRE A AL AT INAE
skskekokskskskokskskskokokskskskokskskskokskskskokskskskoksk sk skokskskskoksk sk skokok sk sk sksk sk sksksk sk skoksk sk skskok sk sk sksk sk sk sk
H T OSPF L 2 W BEABRIES K.

§OSPF SEE& 5: OSPF IAF523 R 45)
skekakokskskskokskskskokokskskskokskskskokskskskokskskskokskskskokskskskoksk sk skokok sk sk sksk sk sksksk sk skoksk sk skskok sk sk sksk sk sk sk

13." OSPF )ik %
OSPF % HE 41 i 31 T3 % o
DX 35, PN B E > > > 35 1E) % f > > DB AMERES B> > DE2 AR % B

*h38t: OSPF ] Cost {2 100MB/ s F518
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HoRity-OSPF R 5|4 #iL SEI5 K fif
By HoRity
QQ:1752331

QQ B¥: 8313199

FRALERAR: 1E3CIEF ARV HoRity ERE, MIEHEE, 17T

£E, BAMRAFFMETELER, MR, —RERE

FRE, FAFMREBLEARTFS], REAKELLMME, H
g RISCI BIA A B LW MR AT BN T EIRA—T

REASHES WL WFMH, FEXNRBERE-!
ARSE LG TR HIAE Se R 8]
2008 £ 5 H 3 H
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HoRity-OSPF 2514 ML SEI i

LAB-1 53| % & B 30L8

wIMT

HoRity-OSPF I£I5i5R%

Point-to-multipoint -
" s1/0

DLCI 102 DLCI 201

DLCI 103
peint-to-point

51/0
DLCI 301

I Professional

K EHK: X NBMA T HIEFRET LLBIRA K T ##, BALE point-to-multipoint Ff R 452
A, F, BARE0 R T ip ospf network point-to-multipiont LA, R2 EATA%:S] 3| R1
AR RS B ERSHIM—RFIN H &, T rEBRATRALRUEH—TE~!

WIS T DAE 2ok EEAEERRE p2m, THEKIFEREE p2p, SERREAKNEACE

R1BJEEEMT

!
interface LoopbackO0
ip address 1.1.1.1 255.255.255.0

ip ospf network point-to-point
I

interface Seriall/0
no ip address
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encapsulation frame-relay
serial restart-delay 0
no frame-relay inverse-arp
I
interface Seriall/0.1 multipoint
ip address 199.99.1.1 255.255.255.0
ip ospf network point-to-multipoint
frame-relay map ip 199.99.1.1 102 broadcast
frame-relay map ip 199.99.1.2 102 broadcast
no frame-relay inverse-arp
I
interface Serial1/0.2 multipoint XEFEAER, BRTHANE PR, HEER
BT 4, ENRSHILEER, AR
2234047 interface Seriald/024point
ip address 199.99.2.1 255.255.255.0
ip ospf network point-to-piont
frame-relay map ip 199.99.2.1 103 broadcast
frame-relay map ip 199.99.2.2 103 broadcast
no frame-relay inverse-arp
I
1
router ospf 100
router-id 1.1.1.1
log-adjacency-changes
network 1.1.1.0 0.0.0.255 area 0
network 199.99.1.0 0.0.0.255.area 0
network 199.99.2.0040.0.255 area 0

R2 BYECEIH

interface Loppback0
ip address 2.2.2.2 255.255.255.0
ip ospf network point-to-point

1

Interface Seriall/0
ip address 199.99.1.2 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.1.1 201 broadcast
frame-relay map ip 199.99.1.2 201 broadcast
no frame-relay inverse-arp
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router ospf 100
router-id 2.2.2.2
log-adjacency-changes
network 2.2.2.0 0.0.0.255 area 0

network 199.99.1.0 0.0.0.255 area 0
!

RIHECEMT

interface LoopbackO0
ip address 3.3.3.3 255.255.255.0
ip ospf network point-to-point
|
interface Serial1/0
ip address 199.99.2.2 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.2.1 301 broadcast
frame-relay map ip 199.99.2.2 30isbroadcast
no frame-relay inverse-arp
|
1
router ospf 100
router-id 3.3.3.3
log-adjacency-changes
network 3.3.3.00.0:0.255%area 0

network 199.99.2.0 0.0:0.255 area 0
|

B E RN EF I LA R ?

FEAEEEDEDY, RICLE R KTED BT UTRE.:

ri(config)# interface Seriall/0.1 multipoint
ri(config-subif)#ip ospf network point-to-multipoint

ri(config)# interface Seriall1/0.2 multipoint
ril(config-subif)#ip ospf network point-to-point

R RAE R2 1 S1/0 B ip ospf network FIZK AT |

7E R3 7 S1/0 EARM ip ospf network [RIZS AU &)
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FAKEF—T R1L. R2. R3 [MAFBERIER
R1 B/ERER
ri1#sh ip ospf nei

Neighbor ID Pri State Dead Time Address
Interface
2.2.2.2 1 FULL/ - 00:01:44 199.99.1.2 Seriall1/0.1

r2#sh ip ospf nei

Neighbor 1D Pri State Dead Time Address
Interface

1111 1 FULL/BDR 00:04:58 199.99.1.1
Seriall/0

R3 PFRFE R :

r3#sh ip ospf nei

R3 WP ER RERAERAER, U8 RO m I HE R N ) AR R ZE B A

ZMBAEE—T RL. R2. RIMBEHERE

R1 KB HIRE R

ri#sh ip route

Codes: C - connected, S - static, | - IGRP\R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRPexternal, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external typei, N2'- OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
I - 1S-1S3su =dS-1S'summary, L1 - IS-1S level-1, L2 - 1S-1S level-2
ia - IS-1IS inter area, * - candidate default, U - per-user static route
0 - ODR| P -'periodic downloaded static route

Gateway of last'resort is not set

1.0.0.0/24"1s subnetted, 1 subnets
C 1.1:1.0 is directly connected, LoopbackO
C 199.99.2.0/24 is directly connected, Seriall1/0.2
C 199.99.1.0/24 is directly connected, Serial1/0.1

R2 B HIRE R

r2#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
I - 1S-1S, su - 1S-1S summary, L1 - IS-IS level-1, L2 - IS-1S level-2
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ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

2.0.0.0/24 is subnetted, 1 subnets
C 2.2.2.0 is directly connected, Loopback0
C 199.99.1.0/24 is directly connected, Seriall/0

R3 K HIRE R

r3#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B- BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSAexternal type2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - IS-1S, su - IS-1S summary, L1 - IS-1S level-1, L2~ IS-1Sdevel-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

3.0.0.0/24 is subnetted, 1 subnets
C 3.3.3.0 is directly connected, Loopback0
C 199.99.2.0/24 is directly connected, Serial1/0
C 192.168.0.0/24 is directly connected, FastEthernet0/0

B4 LT ERg RO BB T LT JL A A R

1. 7 P2M HI28RLF ML T DRAI BDR HiEZs

2. R3 WA RKIMEMELERE

3. =B AY HIER i REREE K I OSPF KBk H 4% H

BAVBREE T A D AP AIE.
rI#sh'ip ospf int s1/0.1

Seriall/0.1 is up, line protocol is up

Internet Address 199.99.1.1/24, Area 0

Process ID 100, Router ID 1.1.1.1, Network Type POINT_TO_MULTIPOINT,
Cost: 64

Transmit Delay is 1 sec, State POINT_TO_MULTIPOINT,

Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5

Hello due in 00:00:19

Index 2/2, flood queue length 0

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

Last flood scan length is 1, maximum is 1
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Last flood scan time is 0 msec, maximum is 4 msec

Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2

Suppress hello for 0 neighbor(s)

ri#sh ip ospf int s1/0.2

Seriall/0.2 is up, line protocol is up

Internet Address 199.99.2.1/24, Area 0

Process ID 100, Router ID 1.1.1.1, Network Type POINT_TO _PO@INT, Cost:
64

Transmit Delay is 1 sec, State POINT_TO_POINT,

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

Hello due in 00:00:03

Index 3/3, flood queue length 0

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

Last flood scan length is 1, maximum is 2

Last flood scan time is 0 msec, maximum is 4 msec

Neighbor Count is 0, Adjacent neighbor,count is 0

Suppress hello for 0 neighbor(s)

r2#sh ip ospf int s1/0

Seriall/0 is up, line protocol is up
Internet Address 199.99.1.2/24, Areai0

Process ID 100, Router 1D,2.2.2.2, Network Type NON_BROADCAST, Cost:
64

Transmit Delay is Tisec, State DR, Priority 1
Designated Router (ID) 2.2.2.2, Interface address 199.99.1.2
Backup(Designated router (ID) 1.1.1.1, Interface address 199.99.1.1
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
Helloxdue 1n 00:00:13
Index 2/2,flood queue length 0
Next0x0(0)/0x0(0)
Last flood scan length is 2, maximum is 2
Last flood scan time is 0 msec, maximum is 0 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1 (Backup Designated Router)
Suppress hello for 0 neighbor(s)

r3#sh ip ospf int s1/0
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Seriall/0 is up, line protocol is up

Internet Address 199.99.2.2/24, Area 0

Process ID 100, Router ID 3.3.3.3, Network Type NON_BROADCAST, Cost:
64

Transmit Delay is 1 sec, State DR, Priority 1

Designated Router (ID) 3.3.3.3, Interface address 199.99.2.2

No backup designated router on this network

Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5

Hello due in 00:00:25

Index 2/2, 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 4 msec

Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor(s)

78T R3 & KINAR & K R A
R1 ¥ S1/0.2

Network Type POINT_TO_POINT
Hello 10, Dead 40, Wait 40

R3 ) S1/0
Network Type NON_BROADCAST
Hello 30, Dead 120, Wait 120

BEW 2 JAR, —AZMESREAR, B RRE AR, B2 R A
We? CBRA CCNAZ AR R B 2 —EHAHE, W 2 AR AN F H A AT LA
BIARERR, SARIOREE ST, FAPREH—T RL K S1/0.2 KA E~

BAEIT

r1(cenfig)#int s1/0.2

r1(config-subif)#ip ospf hello-interval 10
ri(config-subif)#ip ospf dead-interval 40

& SR ERATAT LIZE R1 EF R

02:07:44: %0OSPF-5-ADJCHG: Process 100, Nbr 3.3.3.3 on Seriall/0.2 from
LOADING to FULL, Loading Done

WHECRITARET

UE B4R B R R BB LA L IR P 4 KRB R R, TR hello A1 dead B EIF K.
HEEMBESE —ANRE, ABBHELT, ERAEGHEEI BB, AN

WRAPWBIEHIF . CXPEBEBAM LR, KXTUADEZA—T
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iz))

BRF RN, IR U —miE— p2p —mixE— P2M FE 2 AR REF

.

(B RALE, P2M fl P2M FIET #E T I B2 ) Bk el ,  HAREIAAT)

BE—F R1 M R3 M4RER
ri#sh ip ospf nei

Neighbor ID Pri State Dead Time
Interface
3.3.3.3 1 FULL/ - 00:00:31
Serial1/0.2
2.2.2.2 1 FULL/ - 00:02:31
Serial1/0.1

r3#sh ip ospf nei

Neighbor ID Pri State Dead Time
Interface

1111 1 FULL/BDR 00:00:36
Seriall/0

Address

199.99.2.2

199.99.1.2

Address

199.99.2.1

Ht A4 HIL BDR? XANEEM EE—#, P2P MREEtENFEEE DR M
BDR HJ, FHN R3 “hill ATSHRAACE, BRIAMRZ nonbroadcast, FTPATRE

#4T DR 1 BDR HI1E3.

T FTHRMMRBENEE T, BEEESHEM AN, BAZE R2 ) S1/0

fic & point-to-m

& R34#1'S1/0 B & Point-to-p
r3(config)#int s1/0

r3(config-if)#ip ospf net point-to-p

r2(config)#int s1/0
r2(config-if)#ip ospf network point-to-m

R3 LR BEEE R1 KR ERFEE, EAZ R2WAFEREER, £ R2 ERAFSAEX
BRI, XANEREBZE R2 M R3 ZIFEEMBH, FTUASEILAERRR

SCH B A
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. OSPF M EREINRBEERHBIFER

. ABBREREIR hello #1 dead I [AIH K&

. BEEHRMEE S BRI R R ¢

. ERERAY B B A% AT ER A B 45 28 24 2 nonbroadcast

. DIOK I % 1) 2% Hh 8 < 1A ER A B ) 2% 2R 2 2 broadcast
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By HoRity
QQ:1752331

QQ B¥: 8313199

FRALERRA: IESCIEFARYI HoRity FRE, WE%EEH, | 5 EH

1£&, BORBAFMETELES, RN, —FERZE

BRIE, AFMHRBHEAKRES], FEAKIELK MM,
BEEIRI RIEF B R HYREN, SMNEFERA—T

REASHEZ LT, FEAFKEEKE-!

A FRHIMESEH A 1

2008 5 H 3 H
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OSPF 52%: OSPF %Rk X IR

S&”%é&%ﬂ Professional

KRR

s1/0
DLCI 102
—

SEEOULRA -
R4 K PIBERZE, R1 J ABR 1 ASBR, R2 7E NSSA SZIS B2k % ASBR.

IR, BEHRRMETHF—T OSPF LSA HIRE. WL FXK:

=itk el LKL ik
1 2% F1 3% LSA BEBOBRMrE, EXBAZH
2 P44 LSA DR =4, FERIHAZHE
3 WY £ & LSA ABR #fi%, FE¥EAS OSPF #%+H iz it
4 ASBR L J LSA ABR B %, FE¥EAS OSPF 3Rzt
5 AS 4N LSA ASBR #4%, TE¥EAN OSPF 8 iz it
6 4 AR S LSA ¥5iR OSPF AEP AN GE, MMt
7 NSSA 41355 LSA ASBR #5%
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SRk LSA BASEH

Opaque LSA (ASHuWEERETERDD

10 Opaque LSA (AMXIBIEE) | HT MPLS METE, HMTie

11 Opaque LSA (AS &)

LRI AR AR -

LSA K% 1. ZE—ANRIBNFEHRR), R EaE5HmEZ MEHE, fh224.0.0.5

LSA 8% 2. HREFEFR AR, MEREHRBEHI T BHREHRTA HILK, fbIts:
B 224.0.0.6, FLSZHiR DR

LSA 2871 3. A HABX AL B A F T XIBILEE R -

LSA KA 4: BB TREILBAEBEHIFNENFE L, HURRMNE T RERIEE TR BE
15 BB SN R ML I RIP, IRAEBE XA LSA.

LSA 287 5. R ML, Lol RIP f£i#3 OSPF 1if5 B, #i7/2E LSA K% 5 58

LSA 287! 6: R4 # OSPF 1If5 B

LSA KR 7. RFHNSSA RKARFXIE) XKE R

®  RYIMLE: BURTERMAEBCA TR AR T, XA AR 2% I AT PO

o RYEM: EHFEEFEMENIRE, ERFMATENE

o R REEMNETRELBIRER, AEZIINEPLRERKIE .

o SEARIIXE: EMEERBABNBERA X S S -

& RARFIRE: AW HEAEHKIERTE, EFEEK BRI LRURL S AR 7 HfER

LSA K% 8 . FHUURAMKIHMUKBGPHLS A
LSA 2874 9. 10. 11: A1 5 O SIP Pt S8

FE—N OSPF (EE X 1, 4f7ARESAT, LSA2, LSA3, LSA4, LSAS IX#8 LSA, 3
HHERZ.

BATAT LAIEAE OSPF FURRER RS 350 A PE B Lk 58 2 X i /> 1LSA % H A phi R 1)
%H.
F& DA BE th2g 0 AL R

R1 HAC &R

!

interfaece Loopback0

ip address 1.1.1.1 255.255.255.0

ip ospfhinetwork point-to—point

!

interface Seriall/0

ip address 199.99. 1.1 255. 255.255.0
encapsulation frame-relay

ip ospf network point-to—point

serial restart—delay 0

frame-relay map ip 199.99.1.1 102 broadcast
frame-relay map ip 199.99. 1.2 102 broadcast

no frame-relay inverse-arp
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frame-relay lmi-type ansi

!

interface Seriall/l

ip address 199.99. 3.1 255. 255, 255. 0
serial restart—delay 0

!
router ospf 100

router-id 1.1.1.1
log—adjacency—changes

redistribute rip subnets 7F OSPF EHE & A5 RIP KB H-V6 ] R1 &4 ASBR
network 1.1.1.0 0.0.0. 255 area 0
network 199.99.1.0 0.0. 0. 255 area 0
!
router rip

version 2

network 199.99.3.0

no auto—summary
!

R2 KB E(E B

interface Loopback0

ip address 2.2.2.2 25b. 255, 255.0

ip ospf network point—to—point

!

interface Loopbackl

ip address 54b. 5.5025502558. 255. 0

ip ospf networkepoint—-to—point

!

interface Seriall/0

ip @ddress 199.99. 1.2 255. 255. 255.0
encapsulation /frame-relay

ip ospfmetwork point—-to—point

serial restart—delay 0

framesrelay map ip 199.99.1.1 201 broadcast
frame—-relay map ip 199.99. 1.2 201 broadcast
no frame-relay inverse—arp

frame-relay lmi—type ansi

!

interface Seriall/l

ip address 199.99. 2.1 255. 255. 255.0
encapsulation frame-relay

ip ospf network point—-to—point
serial restart-delay 0
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frame—relay map ip 199.99. 2.1 405 broadcast
frame—-relay map ip 199.99. 2.2 405 broadcast

no frame-relay inverse—arp

1
router ospf 100

router—id 2.2.2.2

log—ad jacency—changes

network 2.2.2.0 0.0.0.255 area 0

network 199.99.1.0 0.0.0. 255 area 0

network 199.99.2.0 0.0.0.255 area 1 R2 &4 ABR

R3 W B A&l &

interface Loopback0

ip address 3.3.3.3 255.255.255.0
ip ospf network point—-to—point
!

interface FastEthernet0/0

no ip address

duplex half

!

interface Seriall/0

no ip address

encapsulation frame-relay
shutdown

serial restart-delay, 0
frame-relay lmi—type ansi

!

interface Seriall/l

ip address 199.99. 2.2 255. 255. 255.0
encapsulation frame-relay

iptespf nétwork point—to—point 7EXFhMLKE T AFELAT DR A BDR FI3E2E, Frbl,
AL HIERSA K8 2 MER, —2RAMHARMTH LSDB 8
serial restart-delay 0

frame—-relay map ip 199.99. 2.1 504 broadcast
frame—-relay map ip 199.99. 2.2 504 broadcast
no frame-relay inverse—arp

!
router ospf 100

router—id 3.3.3.3

log—adjacency—changes

network 199.99.2.0 0.0.0.255 area 1
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R4 H)RAKHC B .

!

interface Loopbackl

ip address 198.98.1.1 255.255.255.0
!

interface Loopback2

ip address 198.98. 2.1 255. 255. 255.0
!

interface Loopback3

ip address 198.98.5.1 255.255.255.0
!

interface Loopback4

ip address 198.98. 3.1 255.255.255.0
!

interface Loopbackb

ip address 198.98.4.1 255. 255. 255,0
!

interface Seriall/l

ip address 199.99. 3.2 255.255.255.0
serial restart-delay 0

!
router rip

version 2

network 198.98. 1.0

network 198.98.2.0

network 198.98. 3.0

network 198, 98.4.0

network (198.98. 5.0

network 199.99.3.0

no auto-summary
|

7RI INRA L — SNSRI B Rip v2

R1 f¥] LSDB:
rl#sh ip ospf data

OSPF Router with ID (1.1.1.1) (Process ID 100)

Router Link States (Area 0)
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Link ID ADV Router Age Seqtt Checksum Link
count

1.1.1.1 1.1.1.1 530 0x80000004 0x0062BF 3
2.2.2.2 2.2.2.2 733 0x80000004 0x005FBB 3

Summary Net Link States (Area 0)

Link ID ADV Router Age Seqtt Checksum
199.99.2.0 2.2.2.2 729 0x80000001 0x0O0EBDB

Type—5 AS External Link States

Link ID ADV Router Age Seqtt Checksum, Tag
198.98.1.0 1.1.1. 1 530 0x8000000 1-0x000A68 0
198.98. 2.0 1.1.1. 1 530 0x80000001 0xQOFE72 0
198.98. 3.0 1.1.1. 1 530 0x80000001 0Qx00F37C 0
198.98.4.0 1.1.1. 1 530 0x80000001 0x00E886 0
198.98.5.0 1.1.1. 1 530 0x80000001 0x00DD90 0
199.99.3.0 1.1.1. 1 530 0x80000001 0x00DA93 0
R2 ] LSDB

r2#tsh ip ospf data
OSPF Router wwith IDm(2.272.2) (Process ID 100)

Router ‘kink States (Area 0)—28#! 1

Link ID ADV, Router Age Seqtt Checksum Link
count

1.1.d.1 Il 1.1 539 0x80000004 0x0062BF 3
2.2.2.2 2.2.2.2 740 0x80000004 0x005FBB 3

Summary Net Link States (Area 0)——28%! 3

Link ID ADV Router Age Seqtt Checksum
199.99.2.0 2.2.2.2 736 0x80000001 0x0O0EBDB

Router Link States (Area 1)

Link ID ADV Router Age Seqtt Checksum Link
count

2.2.2.2 2.2.2.2 705 0x80000002 0x003DED 2
3.3.3.3 3.3.3.3 705 0x80000003 0x00D74E 2
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Link ID
1.1.1.0
2.2.2.0
199.99.1.0

Link ID
1.1.1.1

Link ID

198.98.1.0
198.98.2.0
198.98.3.0
198.98.4.0
198.98.5.0
199.99.3.0

R3 A LSDB:

Summary Net Link States (Area 1)

ADV Router Age Seqtt Checksum
2.2.2.2 736 0x80000001 0x00B53B
2.2.2.2 748 0x80000001 0x000F1F
2.2.2.2 748 0x80000001 0x00F6D1

Summary ASB Link States (Area 1) ———28#I4

ADV Router Age Seqtt Checksum
2.2.2.2 534 0x8000000170x00935C
Type—5 AS External Link States -—== 37l 5

ADV Router Age Seqtt Checksum
1.1.1. 1 540 0x80000001 0x000A68
1.1.1. 1 540 0x80000001 0x00FE72
1.1.1. 1 540 0x80000001 0x00F37C
1.1.1. 1 540 0x80000001 0x00E886
1.1.1. 1 540 0x80000001 0x00DD90
1.1.1. 1 540 0x80000001 0x00DA93

r3#tsh ip ospf database

Link TD
count

2.2.2.2
3.3.3.3

Link ID
1.1.1.0
2.2.2.0
199.99.1.0

OSPEsRouter with ID (3.3.3.3) (Process ID 100)

Router Link States (Area 1)

ADV Router Age Seqtt Checksum
2.2.2.2 777 0x80000002 0x003DED
3.3.3.3 776 0x80000003 0x00D74E

Summary Net Link States (Area 1)

ADV Router Age Seqtt Checksum
2.2.2.2 808 0x80000001 0x00B53B
2.2.2.2 818 0x80000001 0x000F1F
2.2.2.2 818 0x80000001 0x00F6D1

Summary ASB Link States (Area 1)
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Link ID ADV Router Age Seqtt Checksum
1.1.1. 1 2.2.2.2 605 0x80000001 0x00935C

Type—5 AS External Link States

Link ID ADV Router Age Seqtt Checksum Tag
198.98.1.0 1.1.1. 1 611 0x80000001 0x000A6840
198.98. 2.0 1.1.1. 1 611 0x80000001 0x00FE72 0
198.98. 3.0 1.1.1. 1 611 0x80000001 0x0QF37G\ 0
198.98.4.0 1.1.1. 1 611 0x80000001 OxO0E886 0
198.98.5.0 1.1.1. 1 611 0x80000001%0x00DD90 0
199.99.3.0 1.1.1. 1 611 0x80000001 0x00DA93 0

M EERATAT LA, BIEEA IR LSA 258 2 fifs B BAZEMATT i 9 2%
RAIF, RNFEEHEAT DR A1 BDR &%
BAIHAE TR B R

R1 B HHER
rl#tsh ip route
Codes: C — connected, S — static,nl =.IGRPy R RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP extermal, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
El — OSPF external typetlgE2"= 0OSPF external type 2, E — EGP
i — IS-IS, su.— IS+IS summary, L1 — IS-IS level-1, L2 - IS-IS
level-2
ia — IS-IS.inter area, * — candidate default, U — per—user static
route
o —_ODR,»P - periodic downloaded static route

Gateway. ofylast resort is not set

1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, LoopbackO
2.0.0.0/24 is subnetted, 1 subnets
2.2.2.0 [110/65] via 199.99.1.2, 00:11:49, Seriall/0
198.98.2.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/l
199.99.3.0/24 is directly connected, Seriall/l
198.98.3.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/l
IA 199.99.2.0/24 [110/128] via 199.99.1.2, 00:11:49, Seriall/0
199.99.1.0/24 is directly connected, Seriall/0
198.98.1.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/l
198.98.4.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/l

o IO o =™ O ="™O
= = = DD W W
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R 198.98.5.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/1l

R2 )% R

r2#sh ip route

Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type/2
El — OSPF external type 1, E2 — OSPF external type 2, E'+ EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-dsml2 £IS<IS

level-2

ia — IS-IS inter area, * — candidate default, &I - per—user static

route

o — ODR, P - periodic downloaded statie Toute

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
0 1.1.1.0 [110/65] via 199.09.1.1,,,00:12:08, Seriall/0
2.0.0.0/24 is

O OO OO0 O OO0

R3, 1 B SR «

r3#tsh“@p route

Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
El — OSPF external type 1, E2 — OSPF external type 2, E — EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 - IS-IS

level-2

ia — IS-IS inter area, * — candidate default, U — per—user static

route

2. 2.

E2 198. 98.
E2 199. 99.
E2 198. 98.
199. 99.
199. 99.

E2 198. 98.
E2 198. 98.
E2 198. 98,

2.
.0/24
.0/24
.0/24
.0/24
0/24
. 0/24
. 0724
. 0424

Ol > = = DN W W DN

0 is

subnetted, 1 subnets
directlyfeonnected, Loopback0
[110/200 via 199, 99.1.1, 00:12:08,
[110/20]Nxia 199499.1.1, 00:12:08,
[110420] viewmi9979971.1, 00:12:08,
is directly connected, Seriall/l
is directly connected, Seriall/0
f10/201\via 199.99.1.1, 00:12:08,
[110720] ivia 199.99.1.1, 00:12:08,
[(P10/20] via 199.99.1.1, 00:12:08,

o — ODR, P - periodic downloaded static route
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Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:15:07, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:15:07, Seriall/l

0 E2 198.98.2.0/24 [110/20] via 199.99.2.1, 00:12:16, Seriall/l
0 E2 199.99.3.0/24 [110/20] via 199.99.2.1, 00:12:16, Seriall/l
0 E2 198.98.3.0/24 [110/20] via 199.99.2.1, 00:12:16, Seridll/%
C 199.99.2.0/24 is directly connected, Seriall/l

0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:15:07, Seriall/1
0 E2 198.98.1.0/24 [110/20] via 199.99.2.1, 00:12:46, Seriall/l
0 E2 198.98.4.0/24 [110/20] via 199.99.2.1, 00:12:06, Seriallsl
0 E2 198.98.5.0/24 [110/20] via 199.99.2.1, 00%19%:16,” Sertall/1l

OFE2 (3% B 2@ it LSAS 464%, OTA [ B2 it LSA3 kB %,

1. Stub Area

BATHE G, KIL Areal AEREFAIABAS B 50 2%, # AT ABR R2
WITHERK. EXMENRT, Areal AT BAALE it StubdArea.

Stub Area TJ LARH 1L LSA5, "y HARHE X 3814 51 ABR ¥ ST LSA3 ik
—NERINEE S Stub Areas AbTE S®Ub Area PN FTH B B 2380 A 0L B A
Stub Area.

@ DL i BT A% Aveal B B A Stub Area.

R2 (config)#irouter ospf 100
R2 (config-router)#area 1 stub
R3 (config)#router ospf 100
R3(config—router)ttarea 1 stub

fR3 FEERKHR:
r3ftsh ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
= BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2
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ia — IS-IS inter area, * — candidate default, U — per-user
static route

o — ODR, P - periodic downloaded static route
Gateway of last resort is 199.99.2.1 to network 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets
0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:00:01, Seriall/d
2.0.0.0/24 is subnetted, 1 subnets
0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:00:01, Seriall/l
C 199.99.2.0/24 is directly connected, Seriall/l
0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:00:01, Seriall/l
0%IA 0.0.0.0/0 [110/65] via 199.99.2.1, 00:00:01, Seriall/1
RIVFRK) OB2 B A T, BULT 1 ZBRIAEK B 0%IA. 00. 0/0 [410/65]
GBiE LSA3 &)

7 R3 ¥ OSPF $iEE

r3fish ip ospf database
OSPF Router with ID (3.383.3) (Process ID 100)

Router Link®States (Area )

Link ID ADV Router Age Seq#t Checksum
Link count

2.2.2.2 2,2.2.2 51 0x80000004 0x0057D3 2

3.3.3.3 3.3.8.3 49 0x80000005 0x00F134 2

Summary Net Link States (Area 1)

Link ID ADV Router Age Seq#t Checksum
0.0.0.0 2.2.2.2 64 0x80000001 0x0075C0O
1.4. 1,0 2.2.2.2 64 0x80000002 0x00D120
2.2.2.0 2.2.2.2 64 0x80000002 0x002B04
199:99.1.0 2.2.2.2 64 0x80000002 0x0013B6

W B2 %H Type—5 AS External Link States HJLSA T .

2. Totally Stub Area

X FASZI K] Areal SR, FHSZI[E]EEH OIA L RAFER .. AT LUK
Areal FCE M Totally Stub Area, MIMRPHIE LSA3 FI LSA4 #EIX/NX K%
¥, T8 B B IR — 4 2R A 3 1 LSA,
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Totally Stub Area FIEC BB 8, HFEELE ABR LR HEE BN totally
stub area, FHIX/NXIBHIFTH B HERECERA stub area BLAILL T o

FEXANEE T, RIAELTMEZ2% R3 BB stub area, RELER2 LEE
areal & Totally Stub Area BTH],

R2 (config-router)#area 1 stub no—summary

£ R3 LA B diR MBI E

r3f#tish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, My~ mobilej B
- BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA - OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPFNSSAwextermal type

E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, 45 IS-IS level-1, L2 — IS-IS
level-2

ia — IS-IS inter area, *_=.candidate ‘défault, U — per—user
static route

o — ODR, P - periodic dewnloaded static route

Gateway of last resort is 199.99.2.1 to network 0.0.0.0

C 199.99.2.0/24 is directly’connected, Seriall/l

0%IA 0.0.0.0/0 [110/65] via 199.99.2.1, 00:02:03, Seriall/1
RIL OTA Hys G TR T

r3fish ip ospf database

OSPF Router with ID (3.3.3.3) (Process ID 100)

Router Link States (Area 1)

Link ID ADV Router Age Seq#t Checksum
Link count

2.2.2.2 2.2.2.2 154 0x80000004 0x0057D3 2

3.3.3.3 3.3.3.3 152 0x80000005 0x00F134 2

Summary Net Link States (Area 1)
Link ID ADV Router Age Seq#t Checksum

0.0.0.0 2.2.2.2 52 0x80000002 0x0073C1
HF LSA1 Ff1—47C & ) LSA3
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3. Not—-So-Stubby Area (NSSA)

MERMNFERBEERMRRMAECHWEERB, XF R3HLEZ—/ ASBR
BEES, QP4 LSAT, (HR—HIXAE, R3FMARERL— Stub Area. IXHTERAT]
A PLK Area 1 B & A NSSA XI5,

NSSA: FoiFAMEREg i@ 252 OSPF, 1Mo Rl ER B H AR B2 H) Stub Area®F 1k,
NSSA XIREFE 10S 3R 11. 2 fRAS A EA 2/ o

Bt & NSSA:

BHCERAM RS MEER

R3 (config-router)#redistribute connected subnets

Warning: Router is currently an ASBR while havingenlysene aréa which
is a stub area

XEF—NEERFLE, HFRAIE— Stub Area 4 BEFH BEHI#% 2 ASBR,
XHERA AR,

BATIHG SR A T A I
R3 (config—router)#router ospff100
R3 (config-router)#no area 1 stub

R2 (config-router)#router ospf 100
R2 (config-router)#no areanl stub

BE RL FIR3 I HHE

rl#tsh ip reute
Codes: C — connected, S = static, I — IGRP, R — RIP, M — mobile, B
- BGP
D - EIGRP, 'EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 =)\OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 = OSPF external type 1, E2 — OSPF external type 2, E — EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
level—=2

ia — IS-IS inter area, * — candidate default, U — per—user
static route

o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets
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o ™m0 o =m0 =™Oo

E2

IA

2.2.2.0 [110/65] via 199.99.1.2, 00:25:17, Seriall/0
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 [110/20] via 199.99.1.2, 00:01:37, Seriall/0
198.98.2.0/24 [120/1] via 199.99.3.2, 00:00:21, Seriall/l

199.99.3.0/24 is directly connected, Seriall/l
198.98.3.0/24 [120/1] via 199.99.3.2, 00:00:21, Seriall/l
199.99.2.0/24 [110/128] via 199.99.1.2, 00:25:17, Seriall/0
199.99.1.0/24 is directly connected, Seriall/0
198.98.1.0/24 [120/1] via 199.99.3.2, 00:00:21, Seriall/l
198.98.4.0/24 [120/1] via 199.99.3.2, 00:00:21, Sefriall/1

5

198.98.5.0/24 [120/1] via 199.99.3.2, 00:00:22,4Seriald/1

RI ©&% 3| T R3 MIFA[E] OB i
r3f#ish ip route
Codes: C — connected, S — static, I — IGRP, R —RIP;mM — mebile, B

- BGP

level-2

D - EIGRP, EX — EIGRP external, O — OSPF, "IA — OSPF inter area
N1 — OSPF NSSA external type 1, /N2,— OSPF 'NSSA external type

E1 — OSPF external type 1,.E2 — OSPF extérnal type 2, E — EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS

ia — IS-IS inter arean * 5 candidate default, U — per—user

static route

o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

O O O O O OO0 0O

0

IA

IA

E2
E2
E2

IA
E2
E2
E2

1.0.0.0/24 1s subnetted, 1 subnets

1..1.1.00,[1107/1294 via 199.99.2.1, 00:00:30, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

2.2.2.0 [110/65] via 199.99.2.1, 00:00:30, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 is directly connected, LoopbackO
198.98.2.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
199.99.3.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
198.98.3.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
199.99.2.0/24 is directly connected, Seriall/l
199.99.1.0/24 [110/128] via 199.99.2.1, 00:00:30, Seriall/1
198.98.1.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
198.98.4.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
198.98.5.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l

A OIA 1 OEZ' E'%IE%EE

BLAEKs Areal Bo'E A NSSA X,
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R2 (config) #router ospf 100
R2 (config-router)#area 1 nssa
R3 (config) #router ospf 100
R3(config-router)#area 1 nssa

B/E RS MEHR
r3f#tish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, /B
- BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 — OSPF external type 1, E2 — OSPF externalstype 2,4(F — EGP

i — IS-IS, su — IS-IS summary, L1 — IS~IS level-1, L2 — IS-IS
level-2

ia — IS-IS inter area, * — candidate default, U — per-user
static route

o — ODR, P - periodic downloaded stati¢ route

Gateway of last resort is not'set

1.0.0.0/24 is subnetted, 1\subnets
0 IA 1.1.1.0 [110/129) via 199.99.2.1, 00:02:31, Seriall/l
2.0.0.0/24 is subnettedywl stbnets
0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:02:33, Seriall/l
3.0.050/244%s Subnetted, 1 subnets
C 3.3.3.0 1s directly connected, Loopback0
5.0.0.0/24yis subnetted, 1 subnets
0 N2 5.5%6.0 [910/20] via 199.99.2.1, 00:00:05, Seriall/l
G 199.99.2.0/24 is directly connected, Seriall/l
0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:02:33, Seriall/l
27 %0 N2 5.5.5.0 [110/20], ON2 F7~ OSPF NSSA #h&f# . XA R2
(EZ ABR 5 /2 ASBR) B3 LSAT7 [6] R3 VEA KIS . AT LA B£8R

R2 (config-router)#area 1 nssa no-redistribution

HIREE RS B HR
r3fish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
- BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type
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E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2

ia — IS-IS inter area, * — candidate default, U — per-user
static route

o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:05:18, Serial /1
2.0.0.0/24 is subnetted, 1 subnets
0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:05:20, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets
C 3.3.3.0 is directly connected, LoopbaeckO
C 199.99.2.0/24 is directly connected, Seriall/l
0 TA 199.99.1.0/24 [110/128] via 199.9932.1, 00:05:20, Seriall/l
BEE%A ON2 FIEHE T, EHERIMRIA NS, P BRP s RiAE
B. BF% NSSA XIBERIANEBL T, ABR BASIEABRINEEH . BT AR H,
FEMTRE:

R2 (config-router) #area l¥fnssa,defaultsinfdrmation-originate

#HE RS BHR
r3f#tish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
- BGP
D — EIGRP,“EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 1 OSPE . NSSA external type 1, N2 — OSPF NSSA external type

E1 =\0SPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
TevelA2

ta — IS-IS inter area, * — candidate default, U — per-user
staticiroute

o — ODR, P - periodic downloaded static route

Gateway of last resort is 199.99.2.1 to network 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets

0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:05:44, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:05:45, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets
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C
C

3.3.3.0 is directly connected, Loopback0
199.99.2.0/24 is directly connected, Seriall/l

0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:05:46, Seriall/1l
0*N2 0.0.0.0/0 [110/1] via 199.99.2.1, 00:00:03, Seriall/1
H—4% 0xN2 BN T -

4. Totally NSSA

F1 Totally Stub Area —#¥, [FIFER]DAETACE R OTA AIBE £ R IE

Wk

R2 (config-router)#area 1 nssa no—summary

BE R3 B
r3ftsh ip route

Codes: C — connected, S - static, I —/IGRP, R — RIP, M — mobile, B

- BGP
D - EIGRP, EX — EIGRP external, O — OSPE,, IA — OSPF inter area
N1 — OSPF NSSA external type 1,, N2 — OSPF NSSA external type
2
E1 — OSPF external typenl,2E2 —4OSPF external type 2, E — EGP
i — IS-IS, su — IS—IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2

ia — IS-IS inger area,;”* = candidate default, U — per—user

static route

o —@0DR;¥P —“periodic downloaded static route

Gateway ofilastiresort is 199.99.2.1 to network 0.0.0.0

C
C

8.0.0.0/24 is subnetted, 1 subnets
3.3:3.0 is directly connected, Loopback0
199.99.2.0/24 is directly connected, Seriall/1

0%IA 0.0.0.0/0 [110/65] via 199.99.2.1, 00:00:07, Seriall/l
FRy—&BOABH T .

ER: FEECEMA Totally NSSA Ja, AHFEMLE

default-information—originate

RANSH, thaer A BOAR

lé\%:

OSPF FR4FRR X 38 1T DL 45 BN T 3R
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XIREA | LSAL LSA2 LSA3 LSA4 LSA5 LSA7
HEXE | K * * * *

Stub * * *

Totally * *

Stub

NSSA * * * *
Totally * * *
NSSA

* RRNFEAEFZEAI) LSA

@i‘_’%/l\é\%z

. YRR R AL LSA KA 1 3] LSAKAS
NSSA X4 HIL LSA 2R3 7 4 HIL O N2 B O*N2 K% 4% B
. Stub Area A LAFH1E LSAS, B2 ¥4 STUB XEETE, A<HILOELM
OE2 M 4 H
4. Totally Stub Area, FHIE LSA3 Fl LSA4 7E3XAN R 4L 36, 1% T T8 45 45 %
H IR —4c2R3L 3 1 LSA. ik 2 ideiXx N X8 8, A& I 0TA KB,
HEFH %I 0%IA
6. %EEE‘.EBJZ%JTotaIIy NSSAJG, AFHEjN_Edefault-information-originate
zz/\%ﬁc W REF= A BRIA B
o RIANSSAX ERERIATEIL R, ABREANSTEANERIANEEH. EiFEABRIAEH,
%Eﬁﬂ‘ﬁﬂﬁ:
R2(config-router)#area 1 nssa default-information-originate

ZEa I —4 0*N2 BRI i, #iT LSA SRR 7 (&i%

w N -

KoRity-OSPF 51| #i SE 6 K5 i

L AB-1 8% R B30 I8

HI W
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HoRity-OSPF 23563

Point-to-multipoint
" s1/0

DLCI 102 DLCI 201

DLCI 103

peint-to-point

51/0
DLCI 301

@3%3&5]‘“: Professional

SEIG E I X NBMA T H T R EVE B AR T %, B AAE point-to-multipoint [/ 452
B, F, BRAKEOREMT ip ospfinetwork point-to-multipiont LAJE, R2 FATAZ2S] %] R1
ARG R, ERSHI RIS, T mERAIRHLRUEH— T~

WRFERPTUE Y, ZRK EHAEERE p2m, THEKFERE p2p, SERRFEAK MK E

R1HEEWM T

|

interface Loopback0
ip address 1.11i1 255.255.255.0
ipiespf network point-to-point

|

interface Seriall/0
no ip address
encapsulation frame-relay
serial restart-delay 0
no frame-relay inverse-arp

|

interface Seriall/0.1 multipoint
ip address 199.99.1.1 255.255.255.0
ip ospf network point-to-multipoint
frame-relay map ip 199.99.1.1 102 broadcast
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frame-relay map ip 199.99.1.2 102 broadcast
no frame-relay inverse-arp
I
interface Serial1/0.2 multipoint XEFEER, BRTHAEREP2P, HELRZ
BT 4, ENMRaHILEER, AMET
22347 interface Serial1/0.2 point
ip address 199.99.2.1 255.255.255.0
ip ospf network point-to-piont
frame-relay map ip 199.99.2.1 103 broadcast
frame-relay map ip 199.99.2.2 103 broadcast
no frame-relay inverse-arp
I
|
router ospf 100
router-id 1.1.1.1
log-adjacency-changes
network 1.1.1.0 0.0.0.255 area 0
network 199.99.1.0 0.0.0.255 area 0
network 199.99.2.0 0.0.0.255 area 0

R2 HHECEWT

interface LoopbackO0
ip address 2.2.2.2 2565:255,255.0
ip ospf network pointto-point
|
interface Serial1/0
ip address 199:99. 12 255.255.255.0
encapsulation frame-relay
serial restart=delay 0
frame-relay,map ip 199.99.1.1 201 broadcast
frame-relay map ip 199.99.1.2 201 broadcast
no frame-relay inverse-arp
1
I
router ospf 100
router-id 2.2.2.2
log-adjacency-changes
network 2.2.2.0 0.0.0.255 area 0

network 199.99.1.0 0.0.0.255 area 0
!
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RIHWECEMT

interface LoopbackO0
ip address 3.3.3.3 255.255.255.0
ip ospf network point-to-point
|
interface Serial1/0
ip address 199.99.2.2 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.2.1 301 broadcast
frame-relay map ip 199.99.2.2 301 broadcast
no frame-relay inverse-arp
|
!
router ospf 100
router-id 3.3.3.3
log-adjacency-changes
network 3.3.3.0 0.0.0.255 area 0

network 199.99.2.0 0.0.0.255 area 0
1

T RATRTE B R BT L ?

THMRERBEH, RITELE RIWTFED LM T UTEE:
ril(config)# interfaceSeriald/0:L multipoint
r1(config-subif)#ip,ospfinetworkypoint-to-multipoint

ril(config)# interface Seviall/0.2 multipoint
r1(config-subif)#ip ospf network point-to-point

R RAE R2 i1 S1/0 _EAMS ip ospf network FIZKE AT |

7E R3 1 S1/0 LA ip ospf network [RIS AU AE &)

HEAIRE—T RL. R2. RIMABRIER
RIARfEEE B
rl#sh ip ospf nei

Neighbor 1D Pri State Dead Time Address

Interface
2222 1 FULL/ - 00:01:44 199.99.1.2 Serial1/0.1
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r2#sh ip ospf nei

Neighbor ID Pri State Dead Time Address
Interface

1.1.1.1 1 FULL/BDR 00:01:58 199.99.1.1
Seriall/0

R3 P/RFE R :

r3#sh ip ospf nei

R3 H4F AR R ARG R, Ui RO m 2 XN i) 47 75 2 B Y

ZMBAEEFE—T RL. R2. RIMBHERFR

R1 KB HIRE R

ri#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B -BGP
D - EIGRP, EX - EIGRP external, O - QSPF, 1A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPFINSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
I - IS-1S, su - IS-I1S summary, L1 - IS-1S level-1,L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloadedstatic/route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0.is directly‘eonnected, Loopback0
C 199.99.2.0/24,is directly connected, Seriall1/0.2
C 199.99.1.0/24 isidirectly connected, Serial1/0.1

R2 H# HE 1= R

r2#ship,route

Codesi’C'aconnected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
I - 1S-1S, su - IS-1S summary, L1 - IS-IS level-1, L2 - IS-1IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

2.0.0.0/24 is subnetted, 1 subnets
C 2.2.2.0 is directly connected, LoopbackO
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C 199.99.1.0/24 is directly connected, Seriall/0

R3 K HIRE R

r3#sh ip route

Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP
I - 1S-1S, su - 1S-1S summary, L1 - IS-IS level-1, L2 - IS-1IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set

3.0.0.0/24 is subnetted, 1 subnets
C 3.3.3.0 is directly connected, Loopback0
C 199.99.2.0/24 is directly connected, Serial1/0
C 192.168.0.0/24 is directly connected, FastEthernet0/0

B LM ERER, BIATRIMT L FJL s HER
4. 7EP2M KRB R HIL T DR 1 BDR HiE2S

5. R3¥®A\ RIUELFLBEREE

6. =AMEE AR I B R A B A K IL OSPF M1 4 B

BAVERE R ITA M A 2SR,
ri#sh ip ospf int s1/0%

Serial1/0.1 is up, line protocol isup
Internet Address 199.99.1.1/24, Area 0
Process 1D_100,5Router ID 1.1.1.1, Network Type POINT _TO MULTIPOINT,
Costs, 64
TransmitDelay is 1 sec, State POINT_TO_MULTIPOINT,
Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
Hello due in 00:00:19
Index,2/2, flood queue length 0
Next 0x0(0)/0x0(0)
Last flood scan length is 1, maximum is 1
Last flood scan time is 0 msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighbor count is 1
Adjacent with neighbor 2.2.2.2
Suppress hello for 0 neighbor(s)

ri#sh ip ospf int s1/0.2
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Seriall/0.2 is up, line protocol is up

Internet Address 199.99.2.1/24, Area 0

Process ID 100, Router ID 1.1.1.1, Network Type POINT_TO_POINT, Cost:
64

Transmit Delay is 1 sec, State POINT_TO_POINT,

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

Hello due in 00:00:03

Index 3/3, flood queue length 0

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

Last flood scan length is 1, maximum is 2

Last flood scan time is 0 msec, maximum is 4 msec

Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor(s)

r2#sh ip ospf int s1/0

Seriall/0 is up, line protocol is up
Internet Address 199.99.1.2/24, Area 0

Process ID 100, Router ID 2.2.2.2, Network Type NON BROADCAST, Cost:
64

Transmit Delay is 1 sec, State DR, Priority 1
Designated Router (ID) 2.2.2.2, Interface address 199.99.1.2
Backup Designated router (ID),1.1.1.1,/Interface address 199.99.1.1
Timer intervals configured, Hello80gDead 120, Wait 120, Retransmit 5
Hello due in 00:00:13
Index 2/2, floed quete length,0
Next 0x0(0)/0x0(8)
Last flood scan length is2, maximum is 2
Last flood scanitime i1$0 msec, maximum is 0 msec
Neighbar Count isyl, Adjacent neighbor count is 1
Adjacent with neighbor 1.1.1.1 (Backup Designated Router)
Suppress hello for 0 neighbor(s)

13#sh ip ospf int s1/0

Seriall/0 is up, line protocol is up

Internet Address 199.99.2.2/24, Area 0

Process ID 100, Router ID 3.3.3.3, Network Type NON_BROADCAST, Cost:
64

Transmit Delay is 1 sec, State DR, Priority 1

Designated Router (ID) 3.3.3.3, Interface address 199.99.2.2

No backup designated router on this network
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Timer intervals configured, Hello 30, Dead 120, Wait 120, Retransmit 5
Hello due in 00:00:25

Index 2/2, 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 4 msec

Neighbor Count is 0, Adjacent neighbor count is 0

Suppress hello for 0 neighbor(s)

38T R3 B KINAR & K IR A
R1 ¥ S1/0.2

Network Type POINT_TO_POINT
Hello 10, Dead 40, Wait 40

R3 ) S1/0
Network Type NON_BROADCAST
Hello 30, Dead 120, Wait 120

BEH 2 JAR, —ANRMEESREN AL 28 — SR RN R, B R R R
We? 1CGRAE CCNA H AR I B2 —E R, Wi 2 AR AN F H) A AT LA
BAARERR, SRICRUE— T, EARBE—T RL K S1/0.2 KA~

BAEIT

ri(config)#int s1/0.2

ri(config-subif)#ip ospf hello-intervali0
r1(config-subif)#ip ospf dead-interval 40

BB UERATAILERL EES

02:07:44: %0OSPF-5-ADJCHG:/ Process 100, Nbr 3.3.3.3 on Serial1/0.2 from
LOADING to FURL, Loading Done

PHLE S AL TEL BT

R SBESE R AL SR AR R TR RR, M2 ER hello A1 dead BRI F <.
ERENHSE AR, MERILT, ERAEGHELEIBHN, WHHMN
AR BIEHF . CXPMEBRBAM LR, KFXTUADEZA—T
giﬁﬁﬁﬁy%ﬂ%*%&ﬁ~4mm~%&ﬁW$mM%%2m%\%#

SJERH.
(B AL, P2M fl P2M FIET 8T I B2 ) Bk el ,  HAREIAAT)
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BE—F R1 M R3 M4RER
ri#sh ip ospf nei

Neighbor 1D Pri State Dead Time Addres
Interface

3.3.3.3 1 FULL/ - 00:00:31 199499.
Serial1/0.2
2.2.2.2 1 FULL/ - 00:01:31 199,99.1.2
Serial1/0.1

r3#sh ip ospf nei

Neighbor 1D Pri State d "Tim Address
Interface

1.1.11 1 FULL/BDR :36 199.99.2.1
Seriall/0

HJtt A< Ik BDR? iXASEEM EEH—4, P2P 1) RATFEILZ DR
BDR KI, Fk R3 L RATEARISHY I\ honbroadcast, FrUAFE
#E4T DR #1 BDR HI3E25.

HT, THEMREENEE

fic & point-to-m
#£ R3 ] S1/0 EL & Point-to-
r3(config)#int s1/0 ¢

r3(config-if)#ip ospf net oint-toy

SIS ARE, BIE R2 1) S1/0

A
r2(config)#int s1/0
r2(confi -if)#iﬁ ospf network point-to-m

A RIMAREFER, EAZ RZNMEFEFER, £ R2 EAHESFX
» RANRRZE R2 M R3 BAFEHIEN B, FTUASELPERIRER

i@&,‘é‘\éﬁ;
6. OSPF HI4REREINZHEKHBHER
. AREXRAEER hello F1 dead I A XA

8. BHIRAZEIRMEHIZRAIE L
0. HRERAES H 28 [AIER A B P 25 2580 2 nonbroadcast
10. DA W 32 PR i B 2 2 T) BR A R P 2% 2K R 2 broadcast
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OSPF 524: OSPF 43R IX %

i%é&%ﬂ Professional

LR

51/0
DLCI 102
—rr

SEAO LA -
RA Hy IS 4%, R1 A ABR F1 ASBR, R2 7E NSSA SZIG B4l R ASBR.

FEMOXAN LR/, BHARRMNE T T OSPF LSA BIRAL. WL FXK:

RS RKRZR Eiiipa
1 # 3% LSA BHEBOSRBLE, EXIBAZHE
2 M4 LSA DR =4, ZEXIHAEZ B
3 PIEC & LSA ABR W%, 7E#64 OSPF IFiZ it
4 ASBR YL LSA ABR #4%%, TE¥EAS OSPF 3 Hiz it
5 AS 41 LSA ASBR 4%, TE¥EAS OSPF iz it
6 | #BALSA PEIK OSPF LA AR, AHTiE
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NSSA 4} LSA ASBR 5%,

SR LSA e ES)

Opaque LSA (AHWBERETERD

10 Opaque LSA (AMXIRJEE) | T VPLS METLRE, AMudit

11 Opaque LSA (AS &)

LU I AR AR -

LSA 8% 1. ZE—ANRIBNFEHR), R bS58 mEZ LS, fh224.0.0.5

LSA 8% 2. HRFEFR AR, MERHRBEHI T BHREHREA B, b
B 224.0.0.6, FLSZHiR DR

LSA 2871 3. A HAbXIBAE B A F T XIBILEE R .

LSA KA 4: RBFTREILBAEBLIFNERFE L, HURRMNE TREILE T —4KEH
15 BB SN R ML I RIP, IFABE XA LSA.

LSA 287 5. RMIEMLL, Lol RIP f£i%3 OSPF 1if5 B, #iA: LSA %S {5 B

LSA 287! 6: R4 # OSPF 1If5 B

LSA 2R 7. RFHNSSA RKARFXIE) XIKE R

®  RYIMLE: BLRTER MR ECAETRE AR T, XA AR A T 4%

o RYEM: ENEEMEFEMENRS, ERFMATEN.

o R REENETRELBERER, AESENSMEM% SRR B .

o SEARTIXE: EMEERMAEMBERA REA KR,

& RARFIRE: AW EAEHKIE R, TELNEREBRAELRRL S AR T HER

LSA 8% 8 . ZFHULF M MK B'G PHIL SHa
LSA 2874 9. 10. 11: ffIFEEARFK O S PE#HESHEZ I,

ZE— OSPF HE3HEX 50,0 & F77E LSAL, LSA2, LSA3, LSA4, LSA5 iX%& [.SA, 3F
H¥ERE.

FAIAT DL T OSPF 1485 Bk DR F) e B L 3 2 X il /b LSA %5 B A e R i
%H .
E A A B s Mt A e & -

R1 FECE 15 B

!

interface Loopback0

ip address 1.1.1.1 255.255.255.0

ip ospf network point-to—point

!

interface Seriall/0

ip address 199.99.1.1 255. 255.255.0
encapsulation frame-relay

ip ospf network point-to—point

serial restart—delay 0

frame-relay map ip 199.99.1.1 102 broadcast
frame-relay map ip 199.99. 1.2 102 broadcast

- 100 -




CCNP [JsL¥ 44 BY--—-HoRity QQ:1752331  AC{fiiEf: 48288107

no frame-relay inverse-—arp
frame-relay lmi-type ansi

!

interface Seriall/l

ip address 199.99. 3.1 255. 255, 255. 0
serial restart—delay 0

!
router ospf 100

router-id 1.1.1.1
log—adjacency—changes

redistribute rip subnets 7F OSPF EHE & A5 RIP KBS HH-V6 ] R1 & aASBR
network 1.1.1.0 0.0.0. 255 area 0
network 199.99.1.0 0.0.0. 255 area 0
!
router rip

version 2

network 199.99.3.0

no auto—summary
!

R2 FIRLE(E R :

!

interface Loopback0

ip address 2.2.2.2 255.255.255.0
ip ospf network point—to—point

!

interface Loopbackl

ip address 5. 5.48.5 255. 255.255.0
ip ospf network peint=to—point

!

interface Seriall/0

ip address 199.99. 1.2 255. 255.255.0
encapsulation frame-relay

iptespf network point—-to—point

serial restart—delay 0

frame—-relay map ip 199.99.1.1 201 broadcast
frame—-relay map ip 199.99. 1.2 201 broadcast
no frame-relay inverse—arp

frame-relay lmi—type ansi

!

interface Seriall/l

ip address 199.99. 2.1 255. 255. 255.0
encapsulation frame-relay

ip ospf network point—-to—point
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serial restart-delay 0

frame—-relay map ip 199.99.2.1 405 broadcast
frame—-relay map ip 199.99. 2.2 405 broadcast
no frame-relay inverse—arp

1
router ospf 100

router—id 2.2.2.2

log—adjacency—changes

network 2.2.2.0 0.0.0.255 area 0

network 199.99.1.0 0.0.0. 255 area 0
network 199.99.2.0 0.0.0.255 area 1 R2 &4 ABR

R3 HI R AL E

!
interface Loopback0

ip address 3.3.3.3 255.255.255.0
ip ospf network point—-to—point

!

interface FastEthernet0/0

no ip address

duplex half

!

interface Seriall/0

no ip address

encapsulation, frame-relay

shutdown

serial restart—delay 0

frame-relay Imi-type» ansi

!

interface Seriall/1l

ip address 199.99. 2.2 255. 255.255.0
encapsulation frame-relay

ip oSpf network point—to—point 7EXFhFLKE FAFEDAT DR A BDR HI3E2E, Frbl,
N HILLSA KA 2 MER, —RERAMHARMTH LSDB £ R
serial restart-delay 0

frame—relay map ip 199.99. 2.1 504 broadcast
frame—-relay map ip 199.99. 2.2 504 broadcast
no frame-relay inverse—arp

!
router ospf 100

router—id 3.3.3.3

log—adjacency—changes
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network 199.99.2.0 0.0.0.255 area 1
I

R4 HIRAKAC & -

interface Loopbackl
ip address 198.98.1.1 255.255.255.0
!

interface Loopback2

ip address 198.98.2.1 255. 255. 255.0 %%
!

interface Loopback3
ip address 198.98.5.1 255.255.255.0
!

interface Loopback4

ip address 198.98.3.1 255. 255. 255. 0 Q
|

interface Loopbackb

ip address 198.98.4.1 255. 255. 25
!

interface Seriall/l

ip address 199.99. 3.2 255,2 50
serial restart-delay 0

!

router rip
version 2
network 198.98.4.0
network 198.

rl#sh ip ospf data
OSPF Router with ID (1.1.1.1) (Process ID 100)

Router Link States (Area 0)
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Link ID ADV Router Age Seqtt Checksum Link
count

1.1.1.1 1.1.1.1 530 0x80000004 0x0062BF 3
2.2.2.2 2.2.2.2 733 0x80000004 0x005FBB 3

Summary Net Link States (Area 0)

Link ID ADV Router Age Seqtt Checksum
199.99.2.0 2.2.2.2 729 0x80000001 0x0O0EBDB

Type—5 AS External Link States

Link ID ADV Router Age Seqtt Checksum, Tag
198.98.1.0 1.1.1. 1 530 0x8000000 1-0x000A68 0
198.98. 2.0 1.1.1. 1 530 0x80000001 0xQOFE72 0
198.98. 3.0 1.1.1. 1 530 0x80000001 0Qx00F37C 0
198.98.4.0 1.1.1. 1 530 0x80000001 0x00E886 0
198.98.5.0 1.1.1. 1 530 0x80000001 0x00DD90 0
199.99.3.0 1.1.1. 1 530 0x80000001 0x00DA93 0
R2 ] LSDB

r2#tsh ip ospf data
OSPF Router wwith IDm(2.272.2) (Process ID 100)

Router ‘kink States (Area 0)—28#! 1

Link ID ADV, Router Age Seqtt Checksum Link
count

1.1.d.1 Il 1.1 539 0x80000004 0x0062BF 3
2.2.2.2 2.2.2.2 740 0x80000004 0x005FBB 3

Summary Net Link States (Area 0)——28%! 3

Link ID ADV Router Age Seqtt Checksum
199.99.2.0 2.2.2.2 736 0x80000001 0x0O0EBDB

Router Link States (Area 1)

Link ID ADV Router Age Seqtt Checksum Link
count

2.2.2.2 2.2.2.2 705 0x80000002 0x003DED 2
3.3.3.3 3.3.3.3 705 0x80000003 0x00D74E 2
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Link ID
1.1.1.0
2.2.2.0
199.99.1.0

Link ID
1.1.1.1

Link ID

198.98.1.0
198.98.2.0
198.98.3.0
198.98.4.0
198.98.5.0
199.99.3.0

R3 A LSDB:

Summary Net Link States (Area 1)

ADV Router Age Seqtt Checksum
2.2.2.2 736 0x80000001 0x00B53B
2.2.2.2 748 0x80000001 0x000F1F
2.2.2.2 748 0x80000001 0x00F6D1

Summary ASB Link States (Area 1) ———28#I4

ADV Router Age Seqtt Checksum
2.2.2.2 534 0x8000000170x00935C
Type—5 AS External Link States -—== 37l 5

ADV Router Age Seqtt Checksum
1.1.1. 1 540 0x80000001 0x000A68
1.1.1. 1 540 0x80000001 0x00FE72
1.1.1. 1 540 0x80000001 0x00F37C
1.1.1. 1 540 0x80000001 0x00E886
1.1.1. 1 540 0x80000001 0x00DD90
1.1.1. 1 540 0x80000001 0x00DA93

r3#tsh ip ospf database

Link TD
count

2.2.2.2
3.3.3.3

Link ID
1.1.1.0
2.2.2.0
199.99.1.0

OSPEsRouter with ID (3.3.3.3) (Process ID 100)

Router Link States (Area 1)

ADV Router Age Seqtt Checksum
2.2.2.2 777 0x80000002 0x003DED
3.3.3.3 776 0x80000003 0x00D74E

Summary Net Link States (Area 1)

ADV Router Age Seqtt Checksum
2.2.2.2 808 0x80000001 0x00B53B
2.2.2.2 818 0x80000001 0x000F1F
2.2.2.2 818 0x80000001 0x00F6D1

Summary ASB Link States (Area 1)
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Link ID ADV Router Age Seqtt Checksum
1.1.1. 1 2.2.2.2 605 0x80000001 0x00935C

Type—5 AS External Link States

Link ID ADV Router Age Seqtt Checksum Tag
198.98.1.0 1.1.1. 1 611 0x80000001 0x000A6840
198.98. 2.0 1.1.1. 1 611 0x80000001 0x00FE72 0
198.98. 3.0 1.1.1. 1 611 0x80000001 0x0QF37G\ 0
198.98.4.0 1.1.1. 1 611 0x80000001 OxO0E886 0
198.98.5.0 1.1.1. 1 611 0x80000001%0x00DD90 0
199.99.3.0 1.1.1. 1 611 0x80000001 0x00DA93 0

M EERATAT LA, BIEEA IR LSA 258 2 fifs B BAZEMATT i 9 2%
RAIF, RNFEEHEAT DR A1 BDR &%
BAIHAE TR B R

R1 B HHER
rl#tsh ip route
Codes: C — connected, S — static,nl =.IGRPy R RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP extermal, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
El — OSPF external typetlgE2"= 0OSPF external type 2, E — EGP
i — IS-IS, su.— IS+IS summary, L1 — IS-IS level-1, L2 - IS-IS
level-2
ia — IS-IS.inter area, * — candidate default, U — per—user static
route
o —_ODR,»P - periodic downloaded static route

Gateway. ofylast resort is not set

1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, LoopbackO
2.0.0.0/24 is subnetted, 1 subnets
2.2.2.0 [110/65] via 199.99.1.2, 00:11:49, Seriall/0
198.98.2.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/l
199.99.3.0/24 is directly connected, Seriall/l
198.98.3.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/l
IA 199.99.2.0/24 [110/128] via 199.99.1.2, 00:11:49, Seriall/0
199.99.1.0/24 is directly connected, Seriall/0
198.98.1.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/l
198.98.4.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/l

o IO o =™ O ="™O
= = = DD W W
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R 198.98.5.0/24 [120/1] via 199.99.3.2, 00:00:25, Seriall/1l

R2 )% R

r2#sh ip route

Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type/2
El — OSPF external type 1, E2 — OSPF external type 2, E'+ EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-dsml2 £IS<IS

level-2

ia — IS-IS inter area, * — candidate default, &I - per—user static

route

o — ODR, P - periodic downloaded statie Toute

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
0 1.1.1.0 [110/65] via 199.09.1.1,,,00:12:08, Seriall/0
2.0.0.0/24 is

O OO OO0 O OO0

R3, 1 B SR «

r3#tsh“@p route

Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B — BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
El — OSPF external type 1, E2 — OSPF external type 2, E — EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 - IS-IS

level-2

ia — IS-IS inter area, * — candidate default, U — per—user static

route

2. 2.

E2 198. 98.
E2 199. 99.
E2 198. 98.
199. 99.
199. 99.

E2 198. 98.
E2 198. 98.
E2 198. 98,

2.
.0/24
.0/24
.0/24
.0/24
0/24
. 0/24
. 0724
. 0424

Ol > = = DN W W DN

0 is

subnetted, 1 subnets
directlyfeonnected, Loopback0
[110/200 via 199, 99.1.1, 00:12:08,
[110/20]Nxia 199499.1.1, 00:12:08,
[110420] viewmi9979971.1, 00:12:08,
is directly connected, Seriall/l
is directly connected, Seriall/0
f10/201\via 199.99.1.1, 00:12:08,
[110720] ivia 199.99.1.1, 00:12:08,
[(P10/20] via 199.99.1.1, 00:12:08,

o — ODR, P - periodic downloaded static route
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Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:15:07, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:15:07, Seriall/l

0 E2 198.98.2.0/24 [110/20] via 199.99.2.1, 00:12:16, Seriall/l
0 E2 199.99.3.0/24 [110/20] via 199.99.2.1, 00:12:16, Seriall/l
0 E2 198.98.3.0/24 [110/20] via 199.99.2.1, 00:12:16, Seridll/%
C 199.99.2.0/24 is directly connected, Seriall/l

0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:15:07, Seriall/1
0 E2 198.98.1.0/24 [110/20] via 199.99.2.1, 00:12:46, Seriall/l
0 E2 198.98.4.0/24 [110/20] via 199.99.2.1, 00:12:06, Seriallsl
0 E2 198.98.5.0/24 [110/20] via 199.99.2.1, 00%19%:16,” Sertall/1l

OFE2 (3% B 2@ it LSAS 464%, OTA [ B2 it LSA3 kB %,

1. Stub Area

BATHE G, KIL Areal AEREFAIABAS B 50 2%, # AT ABR R2
WITHERK. EXMENRT, Areal AT BAALE it StubdArea.

Stub Area TJ LARH 1L LSA5, "y HARHE X 3814 51 ABR ¥ ST LSA3 ik
—NERINEE S Stub Areas AbTE S®Ub Area PN FTH B B 2380 A 0L B A
Stub Area.

@ DL i BT A% Aveal B B A Stub Area.

R2 (config)#irouter ospf 100
R2 (config-router)#area 1 stub
R3 (config)#router ospf 100
R3(config—router)ttarea 1 stub

fR3 FEERKHR:
r3ftsh ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
= BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2
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ia — IS-IS inter area, * — candidate default, U — per-user
static route

o — ODR, P - periodic downloaded static route
Gateway of last resort is 199.99.2.1 to network 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets
0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:00:01, Seriall/d
2.0.0.0/24 is subnetted, 1 subnets
0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:00:01, Seriall/l
C 199.99.2.0/24 is directly connected, Seriall/l
0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:00:01, Seriall/l
0%IA 0.0.0.0/0 [110/65] via 199.99.2.1, 00:00:01, Seriall/1
RIVFRK) OB2 B A T, BULT 1 ZBRIAEK B 0%IA. 00. 0/0 [410/65]
GBiE LSA3 &)

7 R3 ¥ OSPF $iEE

r3fish ip ospf database
OSPF Router with ID (3.383.3) (Process ID 100)

Router Link®States (Area )

Link ID ADV Router Age Seq#t Checksum
Link count

2.2.2.2 2,2.2.2 51 0x80000004 0x0057D3 2

3.3.3.3 3.3.8.3 49 0x80000005 0x00F134 2

Summary Net Link States (Area 1)

Link ID ADV Router Age Seq#t Checksum
0.0.0.0 2.2.2.2 64 0x80000001 0x0075C0O
1.4. 1,0 2.2.2.2 64 0x80000002 0x00D120
2.2.2.0 2.2.2.2 64 0x80000002 0x002B04
199:99.1.0 2.2.2.2 64 0x80000002 0x0013B6

W B2 %H Type—5 AS External Link States HJLSA T .

2. Totally Stub Area

X FASZI K] Areal SR, FHSZI[E]EEH OIA L RAFER .. AT LUK
Areal FCE M Totally Stub Area, MIMRPHIE LSA3 FI LSA4 #EIX/NX K%
¥, T8 B B IR — 4 2R A 3 1 LSA,
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Totally Stub Area FIEC BB 8, HFEELE ABR LR HEE BN totally
stub area, FHIX/NXIBHIFTH B HERECERA stub area BLAILL T o

FEXANEE T, RIAELTMEZ2% R3 BB stub area, RELER2 LEE
areal & Totally Stub Area BTH],

R2 (config-router)#area 1 stub no—summary

£ R3 LA B diR MBI E

r3f#tish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, My~ mobilej B
- BGP
D — EIGRP, EX — EIGRP external, O — OSPF, IA - OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPFNSSAwextermal type

E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, 45 IS-IS level-1, L2 — IS-IS
level-2

ia — IS-IS inter area, *_=.candidate ‘défault, U — per—user
static route

o — ODR, P - periodic dewnloaded static route

Gateway of last resort is 199.99.2.1 to network 0.0.0.0

C 199.99.2.0/24 is directly’connected, Seriall/l

0%IA 0.0.0.0/0 [110/65] via 199.99.2.1, 00:02:03, Seriall/1
RIL OTA Hys G TR T

r3fish ip ospf database

OSPF Router with ID (3.3.3.3) (Process ID 100)

Router Link States (Area 1)

Link ID ADV Router Age Seq#t Checksum
Link count

2.2.2.2 2.2.2.2 154 0x80000004 0x0057D3 2

3.3.3.3 3.3.3.3 152 0x80000005 0x00F134 2

Summary Net Link States (Area 1)
Link ID ADV Router Age Seq#t Checksum

0.0.0.0 2.2.2.2 52 0x80000002 0x0073C1
HF LSA1 Ff1—47C & ) LSA3
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3. Not—-So-Stubby Area (NSSA)

MERMNFERBEERMRRMAECHWEERB, XF R3HLEZ—/ ASBR
BEES, QP4 LSAT, (HR—HIXAE, R3FMARERL— Stub Area. IXHTERAT]
A PLK Area 1 B & A NSSA XI5,

NSSA: FoiFAMEREg i@ 252 OSPF, 1Mo Rl ER B H AR B2 H) Stub Area®F 1k,
NSSA XIREFE 10S 3R 11. 2 fRAS A EA 2/ o

Bt & NSSA:

BHCERAM RS MEER

R3 (config-router)#redistribute connected subnets

Warning: Router is currently an ASBR while havingenlysene aréa which
is a stub area

XEF—NEERFLE, HFRAIE— Stub Area 4 BEFH BEHI#% 2 ASBR,
XHERA AR,

BATIHG SR A T A I
R3 (config—router)#router ospff100
R3 (config-router)#no area 1 stub

R2 (config-router)#router ospf 100
R2 (config-router)#no areanl stub

BE RL FIR3 I HHE

rl#tsh ip reute
Codes: C — connected, S = static, I — IGRP, R — RIP, M — mobile, B
- BGP
D - EIGRP, 'EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 =)\OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 = OSPF external type 1, E2 — OSPF external type 2, E — EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
level—=2

ia — IS-IS inter area, * — candidate default, U — per—user
static route

o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets
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o ™m0 o =m0 =™Oo

E2

IA

2.2.2.0 [110/65] via 199.99.1.2, 00:25:17, Seriall/0
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 [110/20] via 199.99.1.2, 00:01:37, Seriall/0
198.98.2.0/24 [120/1] via 199.99.3.2, 00:00:21, Seriall/l

199.99.3.0/24 is directly connected, Seriall/l
198.98.3.0/24 [120/1] via 199.99.3.2, 00:00:21, Seriall/l
199.99.2.0/24 [110/128] via 199.99.1.2, 00:25:17, Seriall/0
199.99.1.0/24 is directly connected, Seriall/0
198.98.1.0/24 [120/1] via 199.99.3.2, 00:00:21, Seriall/l
198.98.4.0/24 [120/1] via 199.99.3.2, 00:00:21, Sefriall/1

5

198.98.5.0/24 [120/1] via 199.99.3.2, 00:00:22,4Seriald/1

RI ©&% 3| T R3 MIFA[E] OB i
r3f#ish ip route
Codes: C — connected, S — static, I — IGRP, R —RIP;mM — mebile, B

- BGP

level-2

D - EIGRP, EX — EIGRP external, O — OSPF, "IA — OSPF inter area
N1 — OSPF NSSA external type 1, /N2,— OSPF 'NSSA external type

E1 — OSPF external type 1,.E2 — OSPF extérnal type 2, E — EGP
i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS

ia — IS-IS inter arean * 5 candidate default, U — per—user

static route

o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

O O O O O OO0 0O

0

IA

IA

E2
E2
E2

IA
E2
E2
E2

1.0.0.0/24 1s subnetted, 1 subnets

1..1.1.00,[1107/1294 via 199.99.2.1, 00:00:30, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

2.2.2.0 [110/65] via 199.99.2.1, 00:00:30, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets

3.3.3.0 is directly connected, LoopbackO
198.98.2.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
199.99.3.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
198.98.3.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
199.99.2.0/24 is directly connected, Seriall/l
199.99.1.0/24 [110/128] via 199.99.2.1, 00:00:30, Seriall/1
198.98.1.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
198.98.4.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l
198.98.5.0/24 [110/20] via 199.99.2.1, 00:00:30, Seriall/l

A OIA 1 OEZ' E'%IE%EE

BLAEKs Areal Bo'E A NSSA X,
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R2 (config) #router ospf 100
R2 (config-router)#area 1 nssa
R3 (config) #router ospf 100
R3(config-router)#area 1 nssa

B/E RS MEHR
r3f#tish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, /B
- BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type

E1 — OSPF external type 1, E2 — OSPF externalstype 2,4(F — EGP

i — IS-IS, su — IS-IS summary, L1 — IS~IS level-1, L2 — IS-IS
level-2

ia — IS-IS inter area, * — candidate default, U — per-user
static route

o — ODR, P - periodic downloaded stati¢ route

Gateway of last resort is not'set

1.0.0.0/24 is subnetted, 1\subnets
0 IA 1.1.1.0 [110/129) via 199.99.2.1, 00:02:31, Seriall/l
2.0.0.0/24 is subnettedywl stbnets
0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:02:33, Seriall/l
3.0.050/244%s Subnetted, 1 subnets
C 3.3.3.0 1s directly connected, Loopback0
5.0.0.0/24yis subnetted, 1 subnets
0 N2 5.5%6.0 [910/20] via 199.99.2.1, 00:00:05, Seriall/l
G 199.99.2.0/24 is directly connected, Seriall/l
0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:02:33, Seriall/l
27 %0 N2 5.5.5.0 [110/20], ON2 F7~ OSPF NSSA #h&f# . XA R2
(EZ ABR 5 /2 ASBR) B3 LSAT7 [6] R3 VEA KIS . AT LA B£8R

R2 (config-router)#area 1 nssa no-redistribution

HIREE RS B HR
r3fish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
- BGP
D - EIGRP, EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type
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E1 — OSPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2

ia — IS-IS inter area, * — candidate default, U — per-user
static route

o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets
0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:05:18, Serial /1
2.0.0.0/24 is subnetted, 1 subnets
0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:05:20, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets
C 3.3.3.0 is directly connected, LoopbaeckO
C 199.99.2.0/24 is directly connected, Seriall/l
0 TA 199.99.1.0/24 [110/128] via 199.9932.1, 00:05:20, Seriall/l
BEE%A ON2 FIEHE T, EHERIMRIA NS, P BRP s RiAE
B. BF% NSSA XIBERIANEBL T, ABR BASIEABRINEEH . BT AR H,
FEMTRE:

R2 (config-router) #area l¥fnssa,defaultsinfdrmation-originate

#HE RS BHR
r3f#tish ip route
Codes: C — connected, S — static, I — IGRP, R — RIP, M — mobile, B
- BGP
D — EIGRP,“EX — EIGRP external, O — OSPF, IA — OSPF inter area
N1 1 OSPE . NSSA external type 1, N2 — OSPF NSSA external type

E1 =\0SPF external type 1, E2 — OSPF external type 2, E — EGP

i — IS-IS, su — IS-IS summary, L1 — IS-IS level-1, L2 — IS-IS
TevelA2

ta — IS-IS inter area, * — candidate default, U — per-user
staticiroute

o — ODR, P - periodic downloaded static route

Gateway of last resort is 199.99.2.1 to network 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets

0 IA 1.1.1.0 [110/129] via 199.99.2.1, 00:05:44, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

0 IA 2.2.2.0 [110/65] via 199.99.2.1, 00:05:45, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets
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C
C

3.3.3.0 is directly connected, Loopback0
199.99.2.0/24 is directly connected, Seriall/l

0 TA 199.99.1.0/24 [110/128] via 199.99.2.1, 00:05:46, Seriall/1l
0*N2 0.0.0.0/0 [110/1] via 199.99.2.1, 00:00:03, Seriall/1
H—4% 0xN2 BN T -

4. Totally NSSA

F1 Totally Stub Area —#¥, [FIFER]DAETACE R OTA AIBE £ R IE

Wk

R2 (config-router)#area 1 nssa no—summary

BE R3 B
r3ftsh ip route

Codes: C — connected, S - static, I —/IGRP, R — RIP, M — mobile, B

- BGP
D - EIGRP, EX — EIGRP external, O — OSPE,, IA — OSPF inter area
N1 — OSPF NSSA external type 1,, N2 — OSPF NSSA external type
2
E1 — OSPF external typenl,2E2 —4OSPF external type 2, E — EGP
i — IS-IS, su — IS—IS summary, L1 — IS-IS level-1, L2 — IS-IS
level-2

ia — IS-IS inger area,;”* = candidate default, U — per—user

static route

o —@0DR;¥P —“periodic downloaded static route

Gateway ofilastiresort is 199.99.2.1 to network 0.0.0.0

C
C

8.0.0.0/24 is subnetted, 1 subnets
3.3:3.0 is directly connected, Loopback0
199.99.2.0/24 is directly connected, Seriall/1

0%IA 0.0.0.0/0 [110/65] via 199.99.2.1, 00:00:07, Seriall/l
FRy—&BOABH T .

ER: FEECEMA Totally NSSA Ja, AHFEMLE

default-information—originate

RANSH, thaer A BOAR

lé\%:

OSPF FR4FRR X 38 1T DL 45 BN T 3R
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XIREA | LSAL LSA2 LSA3 LSA4 LSA5 LSA7
HEXE | K * * * *

Stub * * *

Totally * *

Stub

NSSA * * * *
Totally * * *
NSSA

* RRNFEAEFZEAI) LSA

9&‘_’%)\5‘\%3

. XA A HIL LSA KA 1 3] LSA KA S
NSSA Xis L LSA KA 7 4B O N2 2 O*N2 Ky 4k H
. Stub Area FTLARH 1l LSAS, HEtR¥7E STUB X EE, ANeHIl O EL M
OE2 K 4% B
8. Totally Stub Area, BHil LSA3 Fl LSA4 753X/ Rk 4L 15, 18 T 8 4 545 B
HI BB — 45K A 3 B LSA. k2 didiix AN X, P 13 OTA HIER i,
HEAF BRI 0+IA
6. %EEE‘.EBJ?JJTotaIIy NSSAJG, AFHEjN_Edefault-information-originate
18"7‘%1 R r= A BRA B H 4
o BIANSSARHERINELL R, ABREBASHEANBINEH. BEFEABRINEH,
%Eﬁﬁﬂ:ﬁﬂﬁ:
R2(config-router)#area 1 nssa default-information-originate

ZEa I —4 0*N2 BRI i, #iT LSA SRR 7 (&i%

~N O O

HoRity &% BGP A 75256 F /i

7k (I
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HoRity %7IBGPXEHH

DLCI 103

HAEBIKREEROSHEERSR.:
R1 KECE

interface Loopback0
ip address 1.1.1.1 255.255.255.0

I

interface Seriall/0
no ip address
encapsulation frame-relay
serial restart-delay 0
no frame-relay inverse-arp
frame-relay Imi-type ansi

I

interface Seriall/0.1 multipoint
ip address 199.99.1.1 255.255.255.0
frame-relay'map ip 199.99.1.1 102 broadcast
frame=relay map ip 199.99.1.2 102 broadcast
no frame-relay inverse-arp

I

interface Serial1/0.2 multipoint
ipraddress 199.99.2.1 255.255.255.0
frame-relay map ip 199.99.2.1 103 broadcast
frame-relay map ip 199.99.2.2 103 broadcast
no frame-relay inverse-arp

I

interface Seriall/1
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ip address 199.99.3.1 255.255.255.0

serial restart-delay 0
I

router bgp 100
bgp router-id 1.1.1.1 ----¥§% BGP K router-id
bgp log-neighbor-changes

neighbor 199.99.1.2 remote-as 200 ------- a5 BGP H148E LA KT 5G] AS

neighbor 199.99.2.2 remote-as 300
neighbor 199.99.3.2 remote-as 400

R2 L& :

interface LoopbackO0
ip address 2.2.2.2 255.255.255.0

|

interface Serial1/0
ip address 199.99.1.2 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.1.1
frame-relay map ip 199.99.1.2
no frame-relay inverse-arp
frame-relay Imi-type ansi

|

router bgp 200 g
bgp router-id 2.2

bgp log-neigh N‘i
neighbor 1f:9 1 remote-as 100

terface LoopbackO
address 3.3.3.3 255.255.255.0

face Seriall/0

ip address 199.99.2.2 255.255.255.0
encapsulation frame-relay

serial restart-delay 0

frame-relay map ip 199.99.2.1 301 broadcast
frame-relay map ip 199.99.2.2 301 broadcast
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no frame-relay inverse-arp
frame-relay Imi-type ansi
I
router bgp 300
bgp router-id 3.3.3.3
bgp log-neighbor-changes
neighbor 199.99.2.1 remote-as 100
I

R4 BCE

interface Loopback0 %

ip address 4.4.4.4 255.255.255.0
I

interface Seriall/1
ip address 199.99.3.2 255.255.255.0
serial restart-delay 0

router bgp 400
bgp router-id 4.4.4.4

bgp log-neighbor-changes t&

neighbor 199.99.3.1 remote-as
!

FAIHE BGP HEE IGP M2 .

IBAT I O RL B BT
B ER P, TEE b s O B e ) 0 B A T

&M o
NETWORKH14 X .
-3y FED kﬁﬁtlepﬂ%ﬁﬁaww.

BGP ¥ 3, IEFE N I BGP M B 3E1T B H .
,BGP Hthil /2 [ABGP Neighbork %k HE .
PLIEHE T EEEO"HE )

[IRES—T. #IELRIT:
R¥(config)#router bgp 100
R1(config-router)#net 1.1.1.0 mask 255.255.255.0
R1(config-router)#net 199.99.1.0 mask 255.255.255.0
R1(config-router)#net 199.99.2.0 mask 255.255.255.0
R1(config-router)#net 199.99.3.0 mask 255.255.255.0
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R2(config)#router bgp 200
R2(config-router)#net 2.2.2.0 mask 255.255.255.0
R2(config-router)#net 199.99.1.0 mask 255.255.255.0

R3(config)#router bgp 300
R3(config-router)#net 3.3.3.0 mask 255.255.255.0
R3(config-router)#net 199.99.2.0 mask 255.255.255.0

R4(config)#router bgp 400
R4(config-router)#net 4.4.4.0 mask 255.255.255.0
R4(config-router)#net 199.99.3.0 mask 255.255.255.0

BAIREE— T BGP AR

R4#sh ip bgp

BGP table version is 9, local router ID is 4.4.4.4
Status codes: s suppressed, d damped, h history,/#wvalid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>1.1.1.0/24 199.99.3.1 0 0100i
*>2.2.2.0/24 199.99.3.1 0 100 200 i
*>3.3.3.0/24 199.99.3.1 0 100 300 i
*>4.4.4.0/24 0.0.0.0 0 32768 i
*>199.99.1.0 199.99:3.1 0 0100i
*>199.99.2.0 199.99.3.1 0 0100i
*>199.99.3.0 0:0.0.0 0 32768 i
* 299.99.3:1 0 0100i

R4#sh ip goute

Codes:C -'connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 -“OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
I - 1S-1S, su - 1S-1S summary, L1 - IS-IS level-1, L2 - IS-1S level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set
1.0.0.0/24 is subnetted, 1 subnets

B 1.1.1.0 [20/0] via 199.99.3.1, 00:45:30
2.0.0.0/24 is subnetted, 1 subnets

-120 -



CCNP [JsL¥ 44 BY--—-HoRity QQ:1752331  AC{fiiEf: 48288107

B 2.2.2.0 [20/0] via 199.99.3.1, 00:44:18
3.0.0.0/24 is subnetted, 1 subnets
B 3.3.3.0 [20/0] via 199.99.3.1, 00:43:21

4.0.0.0/24 is subnetted, 1 subnets

4.4.4.0 is directly connected, Loopback0
199.99.3.0/24 is directly connected, Seriall/l
199.99.2.0/24 [20/0] via 199.99.3.1, 00:45:30
199.99.1.0/24 [20/0] via 199.99.3.1, 00:45:30

o woOon

ZigIE

* valid

> best

BGP Ef:

Metric:MED

LocPrf :local preference

Weight

Path: AS Path

Origin codes: i (RxffifNetwork#4, E&HZIBGPH )
EBGPARJE i3 i LAk 1) 2 -

BGP LA b 4 (T B2 LB ANGE 7857

1:F Bk

*BGPEH M T —Bb2 &R A,
SANTELE R — BN R IA ) ) R
2:[FiH

S TEBGPALJE,
" TE R R 2P A,
SRR RN

ZEi T EBGP, RE 2 WNEBGPARE A EAL k% i,

LRI TCBCPEMEAERT, 28 & UMLK

I BGP & H 4k

BGP 4%, 8 H O 2 MBGPH 1, R4 HIKIBGPAL & N B &4
&4 BGPH H &, X TH e LABGPEH,

W CESMmnEEm, 4 R &% REHMBGPA BRI .

EE:

XRNBEFM ARTEEFIN
XERE B A QO EIhRE 8, TR A, AT REANFE &
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BGP HJJC & :

BAEE R2 F1 R3 LRI JLANEIFR O
R3(config-router)#int loop 101

R3(config-if)#ip add 198.98.5.1 255.255.255.0
R3(config-if)#int loop 102

R3(config-if)#ip add 198.98.6.1 255.255.255.0
R3(config-if)#int loop 103

R3(config-if)#ip add 198.98.7.1 255.255.255.0
R3(config-if)#int loop 104

R3(config-if)#ip add 198.98.8.1 255.255.255.0
R3(config-if)#router bgp 300

R3(config-router)#net 198.98.5.0 mask 255.255.255.0
R3(config-router)#net 198.98.6.0 mask 255.255.255.0
R3(config-router)#net 198.98.7.0 mask 255.255.255.0
R3(config-router)#net 198.98.8.0 mask 255.255.255:0

R2(config-router)#int loop 101

R2(config-if)#ip add 198.98.1.1 255.255.255.0
R2(config-if)#int loop 102

R2(config-if)#ip add 198.98.2.1/255.255.255.0
R2(config-if)#int loop 103

R2(config-if)#ip add 198.98.3.1 255.255:255.0
R2(config-if)#int loop 104
R2(config-if)#ip,add198.9814.1 255.255.255.0
R2(config-if)#router bgp,200
R2(config-router)#net,198.98.1.0/mask 255.255.255.0
R2(config-router)#net 198.98.2.0 mask 255.255.255.0
R2(configrouter)#net 198.98.3.0 mask 255.255.255.0
R2(config-router)#net 198.98.4.0 mask 255.255.255.0

SEIREL TR R BB BGP T E A XML, ..

#E R1 L) BGP &:

Rd#sh ip bgp

BGP table version is 16, local router ID is 1.1.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path

*>1.1.1.0/24 0.0.0.0 0 32768 i
*>2.2.2.0/24 199.99.1.2 0 02001
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*> 3.3.3.0/24 199.99.2.2 0 0300i
*>4.4.4.0/24 199.99.3.2 0 0400
*>198.98.1.0 199.99.1.2 0 02001
*>198.98.2.0 199.99.1.2 0 02001
*>198.98.3.0 199.99.1.2 0 02001
*>198.98.4.0 199.99.1.2 0 02001
*>198.98.5.0 199.99.2.2 0 03001
*>198.98.6.0 199.99.2.2 0 03001
*>198.98.7.0 199.99.2.2 0 0300
*>198.98.8.0 199.99.2.2 0 03001
* 199.99.1.0 199.99.1.2 0 0,200 i
*> 0.0.0.0 0 32768
*199.99.2.0 199.99.2.2 0 0300i
*> 0.0.0.0 0 32768 i
*199.99.3.0 199.99.3.2 0 01400
*> 0.0.0.0 0 32768 i

TRMBOCE, PBRIT:
R1(config)#router bgp 100

R1(config-router)#aggregate-address 198.98.199,255.2557240.0 summary-only
summary-only: HEFICEKERS

FNIREFE—T R4 K BGP &:
R4#sh ip bgp

BGP table version is55; local, router 1D is 4.4.4.4
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal
Origin codes: i - IGP;e - EGP, ? s incomplete

Network Next Hop Metric LocPrf Weight Path
*>1.1.0.0/24 199.99.3.1 0 0100i
*> 2.22.0124 199.99.3.1 0 100 200 i
*>3.3.3.0/24 199.99.3.1 0 100 300 i
*> 4.4.4,0/24 0.0.0.0 0 32768 i
*>198.98.0.0/20 199.99.3.1 0100
*>199.99.1.0 199.99.3.1 0 0100i
*>199.99.2.0 199.99.3.1 0 0100i
* €199.99.3.0 199.99.3.1 0 01001
*> 0.0.0.0 0 32768 i

T, BGP AT E RN 2XE, RERMEHEF FILRFM, %3 BGP,
—EEEERERMITERT, FHARXANRABREEENLEAE, FrUUER
L EnfE, NAERMRIET~! FMLRASX AT AL, HEAK
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REFEX L RICHEIR E R R T

S — B RO

EAE LY

HOGIEEA N AR A E
R1ECE:
I

interfacesLoopback0
ipraddressid,1.1.1 255.255.255.0

I

interface Seriall/0
ip address 199.99.1.1 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.1.1 102 broadcast
frame-relay map ip 199.99.1.2 102 broadcast
no frame-relay inverse-arp

I

router bgp 100
no synchronization
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bgp router-id 1.1.1.1

bgp log-neighbor-changes

network 1.1.1.0 mask 255.255.255.0
neighbor 199.99.1.2 remote-as 200
no auto-summary

R2 L&
|

interface Loopback0
ip address 2.2.2.2 255.255.255.0

I

interface Seriall/0
ip address 199.99.1.2 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.1.1 201 broadcast
frame-relay map ip 199.99.1.2 201 broadcast
no frame-relay inverse-arp

I

interface Seriall/l
ip address 199.99.2.1 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.2.1 405 broadcast
frame-relay map ip 199.99.2:2 405 broadcast
no frame-relaysinverse-arp

I

router bgp 200
no synchronization
bgp,router-id 2.2.2.2
bgp leg-neighbor-changes
neighbor199.99.1.1 remote-as 100
neighbor 199.99.2.2 remote-as 200

no aute-summary
I

R (A
|

interface Loopback0

ip address 3.3.3.3 255.255.255.0
I

interface Seriall/1
ip address 199.99.2.2 255.255.255.0
encapsulation frame-relay
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serial restart-delay 0
frame-relay map ip 199.99.2.1 504 broadcast
frame-relay map ip 199.99.2.2 504 broadcast
no frame-relay inverse-arp

I

interface Seriall/2
ip address 199.99.3.1 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.3.1 607 broadcast
frame-relay map ip 199.99.3.2 607 broadcast
no frame-relay inverse-arp

I

router bgp 200
no synchronization
bgp router-id 3.3.3.3
bgp log-neighbor-changes
neighbor 199.99.2.1 remote-as 200
neighbor 199.99.3.2 remote-as 200

no auto-summary
I

R4 HIECE :
I
interface Loopback0
ip address 4.4.4.4 255.255.255.0
I
interface SerialL/2
ip address 199.993.2 255.255.255.0
encapsulation frame=relay
serial restart-delay 0
frame-relay map 1p199.99.3.1 706 broadcast
frame=relay. map ip 199.99.3.2 706 broadcast
no framesrelay inverse-arp
I
routerbgp 200
no synchronization
Bgp router-id 4.4.4.4
bgp log-neighbor-changes
neighbor 199.99.3.1 remote-as 200
no auto-summary

H&HIR: 12 IBGP 1, M EBGP %2R BGP %t Heefkidb sy ~— M dis,
w2 R3, R4 BFEAZIE th BGP ARk /5 B . Ml ti RS U AT IR 2 AR AS
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FAUR T IGP IR EN, JFAREEOBELEE S IGP K H Eil. X
RBELBHER, WREFN, KFXWUHCEZER.
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BATE R2.R3.R4 L J7 OSPF,

(7 LI

r2(config)#router ospf 100
r2(config-router)#router-id 2.2.2.2
r2(config-router)#net 0.0.0.0 0.0.0.0a0
r2(config-router)#int s1/1
r2(config-if)#ip ospf net point-to-p

r3(config)#router ospf 100
r3(config-router)#router-id 3.3.3.3
r3(config-router)#net 0.0.0.0 0.0.0.0a 0
r3(config-router)#int s1/1
r3(config-if)#ip ospf net point-to-p
r3(config-if)#int s1/2

r3(config-if)#ip ospf net point-to-p

r4(config)#router ospf 100
r4(config-router)#router-id 4.4.4.4
r4(config-router)#net 0.0.0.0 0.0.0.0a 0
r4(config-router)#int s1/2
r4(config-if)#ip ospf net point-to-p

REBRATRBBHRS, BRNHUE RS LHE, mRRER A R3 £
AT BMIRIERZFE BFHRE RHSETFA;

BT

r3(config)#router hgp 200
r3(config-router)#nei’d99.99.2.1 route-reflector-client
r3(config-router)#nei 199.99.3.2 route-reflector-client

BIX BT 2 4, RBATUEE — .
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SIS — . BGP KB

A& HiH:
BGP Attributes/BGPJ&E 4
CGEIIBGPI JE M,  SZILGBGPIS H ik £ / #:40)

BGP Route Selection/BGP K]k H 5 ) :
1:The BGP forwarding table usually has multiple pathways from which to ose
for each network.

FEBGP % 1853 [RIBGPEE 1, AT LUAFAE RIIASEANRE € H AR R 2% (1, HSRE: AL " [7]20 TRUAR — Bk
K", 24 AR

2:BGP is not designed to perform load balanci

Paths are chosen because of policy.
Paths are not chosen based upon Metric/bandwidth.

BGPERINANIHAT B B 7, 1M A2 7™ s i it Do (i85, BEATBGPI& .

W Sl BGP & M /At tribute, 3 I IBGP 4% FH 2B F¢ 1) 423l

=
3
&>
:

XFFBGP, LA
®

&, SEHLBGPIK) B4 o

3:The BGP selection p ss eliminates any multiple pathways through attrition,
until a si est, pathway is left.

P 1 RBG F iR, A BR AN fo 2 1O 8 1 -
VEUIE F b AR (1 B A R E - 25 BGP i Hh.

:That best pathway is submitted to the routing table
ager process and evaluated aggainst the
methods of other routing protocols for reaching that network (administrative
distance).

BGPHE H A A B A4 s el $RACES TP Hh 3 PR % el 2 A3 P i b P
(IGP) Frakf3 i AT ADLL
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5:The routing protocol with the lowest administrative
distance will be installed in the routing table.

A /N RIS e e DI ISP 2 F D i e, SRR RE N/ DL SERE B R R, O B A B H AR
2R % .

BGP & A 733K :

Well-known attributes: (ANEME) %%

Well-known mandatory (21N, 1)
Well-known discretionary (A, HE1)

Optional attributes: (R[i%t)E ) Q
\ ial)

N VL T N N VN N N N N N N VN VAV VN N N N N VN VL VI VL V2 VI VL VL VA VAV

Optional transitive attributes (A]{%i
Optional nontransitive attributes(d

KT AL 1) J@ 1k«
L: Al id g e v 347,
2: GRS A SRR JE
2—1: XFFenffkis”, A2
2—2: MRl

G AR R “partial”, KT 4k 24505
PESWE L7, (HBCPIXA 4 H, I 1L A

ve attribute:

Well-known, mandato
AS path

GP (i) (RIP/IGRP/EIGRP/OSPF/IS-1IS) (i &) A1)
X BGPH [fInetwork command, B 15 #EBGPH].

R2#router bgp 12

network 120.1.0.0 mask 255.255.0.0

EGP (e)
Redistributed from EGP

Incomplete (?)
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Redistributed from IGP or Static

BGP % FH AL AL BRI i He 45 1F -
A:Sync;B:next—Hop

BGP it FH IG5 1) - 2 LU PR R K e S

1:Weight

2:1L-P [P e
3:AS Path /N B G
4:MED

5:EBGP VS IBGPXS b (L5 EAD X EL)
6:Closet IBGP Neighbor
7: lowest neighbor BGP router ID

SRR INT

ARy, B B AT
1 HECE:

face Loopback0
ddress 1.1.1.1 255.255.255.0

interface Loopbackl

ip address 2.2.2.2 255.255.255.0
I

interface Seriall/0
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ip address 199.99.1.1 255.255.255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.1.1 102 broadcast
frame-relay map ip 199.99.1.2 102 broadcast
no frame-relay inverse-arp
I
interface Seriall/l
ip address 199.99.2.1 255.255.255.0
serial restart-delay 0
I
router bgp 100
no synchronization
bgp log-neighbor-changes
network 1.1.1.0 mask 255.255.255.0
network 2.2.2.0 mask 255.255.255.0
neighbor 199.99.1.2 remote-as 200
neighbor 199.99.2.2 remote-as 200

no auto-summary
I

R2 I
|

interface Loopback0
ip address 3.3.3.3 255.255.255.0

I

interface Seriall/0
ip address 199,99.1:2255.255:255.0
encapsulation frame-relay
serial restart-delay 0
frame-relay. mapuip 199:99.1.1 201 broadcast
frame-relay map 1p199.99.1.2 201 broadcast
no frame-relay inverse-arp

|

interface Seriall/1
ip address 199.99.3.1 255.255.255.0
encapsulation frame-relay
Ip ospf network point-to-point
serial restart-delay 0
frame-relay map ip 199.99.3.1 405 broadcast
frame-relay map ip 199.99.3.2 405 broadcast
no frame-relay inverse-arp

I

router ospf 100
log-adjacency-changes
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network 199.99.1.0 0.0.0.255 area 0
network 199.99.3.0 0.0.0.255 area 0
I
router bgp 200
no synchronization
bgp log-neighbor-changes
neighbor 199.99.1.1 remote-as 100
neighbor 199.99.3.2 remote-as 200
neighbor 199.99.4.2 remote-as 200

no auto-summary
I

R3 KL
|

interface Loopback0
ip address 4.4.4.4 255.255.255.0
I
interface Seriall/l
ip address 199.99.3.2 255.255.255.0
encapsulation frame-relay
ip ospf network point-to-point
serial restart-delay 0
frame-relay map ip 199.99.3.1 504 breadcast
frame-relay map ip 199.99.3.2 504 broadcast
no frame-relay inverse-arp
I
interface Seriall/2
ip address 19999.4:2255.255:255.0
encapsulation frame-relay
ip ospf network point-to-point
serial restart-delay 0
frame-relay map 1p199.99.4.1 607 broadcast
frame=relay. map ip 199.99.4.2 607 broadcast
no framesrelay inverse-arp
I
router@spf 100
log-adjacency-changes
network 199.99.3.0 0.0.0.255 area 0
network 199.99.4.0 0.0.0.255 area 0
I
router bgp 200
no synchronization
bgp log-neighbor-changes
neighbor 199.99.3.1 remote-as 200
neighbor 199.99.4.2 remote-as 200
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no auto-summary
I

R4 KL
|

interface Loopback0
ip address 5.5.5.5 255.255.255.0

I

interface Seriall/1
ip address 199.99.2.2 255.255.255.0
serial restart-delay 0

I

interface Seriall/2
ip address 199.99.4.2 255.255.255.0
encapsulation frame-relay
ip ospf network point-to-point
serial restart-delay 0
frame-relay map ip 199.99.4.1 706 broadcast
frame-relay map ip 199.99.4.2 706 broadcast
no frame-relay inverse-arp

I

router ospf 100
log-adjacency-changes
network 199.99.2.0 0.0.0.255 area 0
network 199.99.4.0 0.0.0.255 area 0

I

router bgp 200
no synchronization
bgp log-neighbor-ehanges
neighbor 199.99.2.1"remote-as 100
neighbor 199.99.3.1 remote-as 200
neighbor(199.99.4. 1remote-as 200
no aute-summary

BARE—T R2 LHEK BGP R E.:

r2#sh ip bgp

BGP table version is 3, local router ID is 3.3.3.3

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*i1.1.1.0/24 199.99.2.1 0 100 0100i
*> 199.99.1.1 0 01001
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*12.2.2.0/24 199.99.2.1 0 100 01001
*> 199.99.1.1 0 01001

XA IR RL 2| R2 F 2 4 BGP i1, RATFEZE] BGP Frizid K28
I R1 # S1/0 f&3 H R . T I EATE L SRIE SR 1L 1.1.1.0 B 15 BE R1 K S1/1
1. AL : local-preference

(7 LI

R2(config)#access-list 10 per 1.1.1.0 0.0.0.255

r2(config)#route-map ht per 10

cached_map=match ip add 10

r2(config-route-map)#set local-preference 150

r2(config-route-map)#route-map ht per 20

r2(config-route-map)#set local-preference 200

r2(config-route-map)#exit

r2(config)#router bgp 200

r2(config-router)#nei 199.99.1.1 route-map ht in

&2 —F BGP % clear ip bgp *

#F R2 (1) BGP R B W F:

r2#sh ip bgp

BGP table version is 3, local router ID 18 3.3.3.3

Status codes: s suppressed, d dampedph history,* valid, > best, i - internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ?siincomplete

Network Next'Hop Metric LocPrf Weight Path
*>1.1.1.0/24 199.9%¢, I 0 150 01001
*>2.2.2.0/24 19999.1.1 0 200 01001

UFR], AHMSEHR KRR L.

2. &8 MED B

B HREHE R T SEDBRWT:

ri(cenfig)#aecess-list 10 per 1.1.1.0 0.0.0.255
r1(config)#access-list 20 per 2.2.2.0 0.0.0.255
k1(config)#route-map ht per 10

12(config-route-map)#match ip add 10

ri{eonfig-route-map)#set metric 50 - ERKF A MED {E % 50
r1{€onfig-route-map)#route ht per 20

r1(config)#route-map ht per 20

ri(config-route-map)#set metric ---& BEARFFE K MED {5 4%
r1(config-route-map)#route-map htl per 10
r1(config-route-map)#match ip add 20

r1(config-route-map)#set metr 60
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r1(config-route-map)#route-map htl per 20
r1(config-route-map)#set metric

r1(config)#router bgp 100

r1(config-router)#nei 199.99.2.2 route-map htl out
r1(config-router)#nei 199.99.1.2 route-map ht out

BAE R2 EEEFE—T BGP %K:

r2#sh ip bgp

BGP table version is 4, local router ID is 3.3.3.3

Status codes: s suppressed, d damped, h history, * valid, > best, i - intérnal,
r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPxf Weight Path
*>i1.1.1.0/24 199.99.2.1 0 100 01001
* 199.99.1.1 50 0 100 i
*>2.2.2.0/24 199.99.1.1 0 0100i

BAEE] MED 4 60 H)CE&A B/n7E BGR 38 B 3k Ty @AI17] LRI MED {8
v U

3. B AS-PATH JE

B AS-PATH, TATKE —TAMRDIE:

r1(config)#route-map ht per 10

r1(config-route-map)#match ip add“a@

ri(config-route-map)#set as-path prepend 300 400 —iXA~Z& =440 300 1 400 BR245
B, WMERERILPREPENDSRNE, KrB%.
r1(config-route-mag)#raute-mapht per 20

rl(config-routeamap)#set as*pathprepend

r1(config-route-map)#router bgp 100

ri1(cenfig-foute#nepl99.99.1.2 route-map ht out

BE FR2HBGP &:

r2#sh ip bgp

BGP table version is 4, local router ID is 3.3.3.3

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*>i1.1.1.0/24 199.99.2.1 0 100 0100i
* 199.99.1.1 0 0 100 300 400
i
*12.2.2.0/24 199.99.2.1 0 100 01001
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*> 199.99.1.1 0 0100i
ATULEH, BGP EEMIME, £i%&FF AS-PATH B4EH, ERABTH AS T2,
BGP ¥ &It F B A LB M

HoRity &% I1S-IS f&j 8\ 1525 /i

SLI§ 01
SRR T
HoRity &% 15-1S A& A 1525 01

R1

49.0001

HSCENZEX B A LA T ECE, (P — RS0y, RXBHEE)

R1BECEINT:

!
interface LoopbackO0
ip address 1.1.1.1 255.255.255.0

ip router isis  ----- OIS 1S-1S i3kP, ML THE RIP hE S BCOKMED 1P #ill, 7E 1S-1S

1, BOMEERAZ NS, KK LR
!

interface Serial1/0
ip address 199.99.1.1 255.255.255.0
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ip router isis

encapsulation frame-relay

serial restart-delay 0

frame-relay map clns 102 broadcast ---- A&7 frame-relay 38 F HEMAN &4, EH
1E frame-relay ¥3% T s Z—A4> SNPA 2 Efgihat,
B—A 2 BB, KETLAEMERY frame-relay
i 1P A DLCI s . HSEE .

frame-relay map ip 199.99.1.1 102 broadcast
frame-relay map ip 199.99.1.2 102 broadcast
no frame-relay inverse-arp

!

|
router isis

net 49.0001.1111.1111.1111.00----iXx H & 45 ¥ 2 CLNP SEL % 00 AR M2 5 A (FRM
#sefk), iy NSAP Hiflk, NETHibRER , = OSI M=

! R0

R2 A KECE T :

!
interface LoopbackO0 Q

ip address 2.2.2.2 255.255.285.
ip router isis f#& R

lay map ip 199.99.1.2 201 broadcast
o frame-relay inverse-arp

router isis
net 49.0002.3333.3333.3333.00 m@EFE L
!
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R3 B{AECEMT:

interface LoopbackO0
ip address 3.3.3.3 255.255.255.0
ip router isis

!

I

interface Seriall/1
ip address 199.99.2.2 255.255.255.0
ip router isis
serial restart-delay 0

!

router isis

net 49.0001.2222.2222.2222.00
!

FRTEE, THEAKNBRI T —TRANREN LR, FEFKEERWLHT?

BHARNEREERN—HE, PMRIFESKEEZBERIE, systemID #BLLHZME—T],
BN, 1S-1S PR B A AR LA SR , b Fefl] A SE 5 SR ik B «

WRYE_ EHEMACE, FAE NET HaENs7E T .

R1: net49.0001.1111.1111.1111°00

R2: net 49.0002.3333.3333.3333.00

R3: net 49.0001.2222.2222.2222.00

M EEATLEH, ZA%SystenID #HEA—HER, BRITKRERFE=ABHHEK IS-IS
LERIER

R1#tsh clns neighbers

System Id Interface  SNPA State Holdtime Type Protocol
r3 Sel/1 *HDLCx Up 25 L1L2 IS-IS
2 Se1/0 DLCI 102 Up 9 L2 IS-IS

R2#shiclns neighbors

System Id Interface  SNPA State Holdtime Type Protocol
rl Sel/0 DLCI 201 Up 24 L2 IS-IS

R3#sh clns neighbors

System Id Interface  SNPA State Holdtime Type Protocol
rl Sel/1 *HDLCx Up 28 L1L2 IS-IS

MLER, BEHEBRERN, FAMUFY, BANSXEHERLT, I1S-1S A3RER
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R, ERAXHELT, SRS R B HARSATE 2 KRR L1L2 3RA, 3X
BT LIES SNPA IR . BAKEE 2 EREEGER.

BATRE T & B BB R A5 B

R1#tsh ip route

Codes: C — connected, S — static, R — RIP, M — mobile, B — BGP
D - EIGRP, EX — EIGRP external, O - OSPF, IA - OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
El - OSPF external type 1, E2 — OSPF external type 2
i — IS-IS, su — IS-IS summary, L1 - IS-IS level-1, L2 — ISsIS level=2
ia — IS-IS inter area, * — candidate default, U — per-user static route
o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, Loopback0
2.0.0.0/24 is subnetted, 1 subnets

il2 2.2.2.0 [115/20] via 199.99.1£2, Seriall/0
3.0.0.0/24 is subnetted, 1 subnets

iLl 3.3.3.0 [115/20] via 1999932, 2,%Seriall/1

C 199.99. 2.0/24 is directly connected, Seriall/1

C 199.99.1.0/24 is directly connected, Seriall/0

C 192.168.0.0/24 is directly contected, FastEthernet0/0

R2#sh ip route

Codes: C — connected, S) statie, R — RIP, M — mobile, B — BGP
D - EIGRP, EX“s EIGRP external, O - OSPF, IA - OSPF inter area
N1 — OSPF"NSSA external type 1, N2 — OSPF NSSA external type 2
El =~ OSPEyexternal type 1, E2 — OSPF external type 2
i —“IS-IS,) su — IS-IS summary, L1 - IS-IS level-1, L2 — IS-IS level-2
ia = IS-IS inter area, * — candidate default, U — per-user static route
o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

i K2 1.1.1.0 [115/20] via 199.99.1.1, Seriall/0
2.0.0.0/24 is subnetted, 1 subnets

C 2.2.2.0 is directly connected, Loopback0
3.0.0.0/24 is subnetted, 1 subnets

il2 3.3.3.0 [115/30] via 199.99.1.1, Seriall/0

i L2 199.99.2.0/24 [115/20] via 199.99.1.1, Seriall/0
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C 199.99.1.0/24 is directly connected, Seriall/0
C 192.168.0.0/24 is directly connected, FastEthernet0/0

R3#tsh ip route

Codes: C — connected, S — static, R — RIP, M — mobile, B — BGP
D - EIGRP, EX — EIGRP external, O - OSPF, IA - OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2
El - OSPF external type 1, E2 — OSPF external type 2
i — IS-IS, su — IS-IS summary, L1 - IS-IS level-1, L2 — IS-IS level-2
ia — IS-IS inter area, * — candidate default, U — per-user statie)route
o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

ilLl 1.1.1.0 [115/20] via 199.99.2.1, Seriall/l
2.0.0.0/24 is subnetted, 1 subnets

il2 2.2.2.0 [115/30] via 199.99.2.1, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets

C 3.3.3.0 is directly connectedf LoopbaeckO

C 199.99. 2.0/24 is directly connected, Seriall/1

i L1 199.99.1.0/24 [115/20] viaf199.99. 251, Seriall/l

C 192.168.0.0/24 is directly connected, FastEthernet0/0

MNEEENERERBRITTLLER, LIL2EL2ZHEINBREERERN 112 BHEH,
MLIL2 5 L1 ZM%JABEEREEN I L1 BHE&H.

T HEBER LT HEER NETHHERE S — T, KXEFELREIBR.
R1: 4net 49.00013111%,1111.1111.00

R2: net49.0002,1111.1111.1111.00

R3: net49.0001.2222.2222.2222.00

fic'E HEE R2 BEHTE S I NET HubkBI ], #A/EDBIN T

r2 (config) #router isis

12 (config—router)#no net 49. 0002. 3333. 3333. 3333. 00
r2(config-router)#net 49.0002.1111.1111.1111.00

BAIK SHOW — F H B HRMERE R

rl#tsh clns nei

System Id Interface  SNPA State Holdtime Type Protocol
r3 Sel/1 *HDLCx* Up 26 L1L2 IS-IS
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r3ttsh clns nei

System Id Interface  SNPA State Holdtime Type Protocol
rl Sel/1 *HDLCx* Up 26 L1L2 IS-IS

RS MR RIEEERT, BNERMAEKBI T, BXEH systemID BAME 1. FX
BRE systemID FHFEERMIAZ, 7E L1L2 KB H ER) systemID t2ZEME—H), BEREZNKX
B, BHERNERREZIERANGT, EEANLR, BoKA MR ILA 1R AR
KE, MRAE IS-IS PARSEAREIL, BAREA2IH HHIE B K.

52 02

THRMNMKRM— AR EHE is-type FILEK, EEXANAH, MERFIER—H, B
R ES, BEAPRNT:

rl(config)#router isis

rl(config-router)#is—type level-L#2

r2 (config) #router isis
r2 (config-router) #is—type level-2%only:

r3 (config) #router isis
r3 (config-router)#is—type level-1

BATEE T % B AR H R

R1#tsh ip route

Codes: C — connected, S,— static, R — RIP, M — mobile, B — BGP
D -EIGRR, EX — EIGRP external, O - OSPF, IA - OSPF inter area
N1 = OSPF'NSSA external type 1, N2 — OSPF NSSA external type 2
ED - OSPF external type 1, E2 — OSPF external type 2
i —“IS-IS, su — IS-IS summary, L1 - IS-IS level-1, L2 — IS-IS level-2
ia — IS-IS inter area, * — candidate default, U — per-user static route
0o — ODR, P - periodic downloaded static route

Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

C 1.1.1.0 is directly connected, LoopbackO
2.0.0.0/24 is subnetted, 1 subnets

il2 2.2.2.0 [115/20] via 199.99.1.2, Seriall/0
3.0.0.0/24 is subnetted, 1 subnets

iLl 3.3.3.0 [115/20] via 199.99. 2.2, Seriall/l
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C
C
C

199.99.2.0/24 is directly connected, Seriall/1
199.99.1.0/24 is directly connected, Seriall/0
192.168.0.0/24 is directly connected, FastEthernet0/0
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R2#sh ip route

Codes: C — connected, S — static, R — RIP, M — mobile, B — BGP
D - EIGRP, EX — EIGRP external, O - OSPF, IA - OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2

El - OSPF external type 1, E2 — OSPF external type 2

i — IS-IS, su — IS-IS summary, L1 - IS-IS level-1, L2 — IS-IS level-2
ia — IS-IS inter area, * — candidate default, U — per-user static route

o — ODR, P - periodic downloaded static route
Gateway of last resort is not set

1.0.0.0/24 is subnetted, 1 subnets

il2 1.1.1.0 [115/20] via 199.99.1.1, Seriall/0
2.0.0.0/24 is subnetted, 1 subnets

C 2.2.2.0 is directly connected, Loopback0
3.0.0.0/24 is subnetted, 1 subnets

il2 3.3.3.0 [115/30] via 199.99.1.1, Seriall/e

i L2 199.99.2.0/24 [115/20] via 199.99.1.1, Seriall¥@

C 199.99.1.0/24 is directly connected,..Seriall/0

C 192.168.0.0/24 is directly conne¢ted, FastEthernet0/0

R3#sh ip route

Codes: C — connected, S — statiey, R — RIP, M, — mobile, B — BGP
D - EIGRP, EX — EIGRP externaly”0 ="0SPF, IA — OSPF inter area
N1 — OSPF NSSA external type 1, N2 — OSPF NSSA external type 2

El1 - OSPE, external “type.1l, E2 — OSPF external type 2

i — IS-IS, su —“IS-IS summary, L1 - IS-IS level-1, L2 — IS-IS level-2
ia — IS-IS inter area, */- candidate default, U — per-user static route

o — ODR, P periodic downloaded static route

Gatewayhof ‘dast rvesort is 199.99.2.1 to network 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets

iLl 1.1.1.0 [115/20] via 199.99.2.1, Seriall/l
3.0.0.0/24 is subnetted, 1 subnets

C 3.3.3.0 is directly connected, Loopback0

C 199.99. 2.0/24 is directly connected, Seriall/l

i KT 199.99.1.0/24 [115/20] via 199.99.2.1, Seriall/l

C 192.168.0.0/24 is directly connected, FastEthernet0/0

i*L1 0.0.0.0/0 [115/10] via 199.99.2.1, Seriall/l —XHEREAFEZH SR OSPF HTH
f*) STUB X3 B B 15 B ? BBRHEH g, W v A KRKFH —T.

M LR dE R AT UE W, L1 B REAR L2 BHrfE RN . R %I
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BT ixL1 BB, B4R OSPF [ STUB B —Hf . R AT LR L HE

ErxtDL EEE, BATEM T ES, WRBMVE R FHUK is—type level-1, £FH AR,
BATRE T, BAEBRELRNT:

Rl (config)#router isis

Rl (config-router)#no is—type level-1-2

Rl (config—router)#is—type level-1

BATRE T B HRLTEER:

rl#sh clns nei

System Id Interface  SNPA State Holdtime. Type Protocol
r3 Sel/1 *HDLCx* Up 25 L1 | IS-IS

r3ttsh clns nei

System Id Interface  SNPA State Holdtime Type Protocol
rl Sel/1 *HDLCx* Up 28 L1 IS-IS

R2 MIRBEAE BAE, IR AL, IR ORIAIRA L1L2 Mk, IR L /m
R2 MIBR R MR FEEMBERER, Freidd. L1 i LSP TEFE L2, Hpt2dl, L2 Mk
MBS TCIEE S 2 L1 B, AR it itk

BATHEM— EABE, BATE RIW.S1/1 BRI FECE isis circuit—type level-2
rl(config)#int sl1/1
rl(config-if)#isis circuit—type level-2

BE— MIERERe

rl#tsh clns nei

System Id Interface  SNPA State Holdtime Type Protocol
2222. 2222. 2222 Sel/1 *HDLCx* Up 279 IS ES-IS

r3#sh clns“hei

System Id Interface  SNPA State Holdtime Type Protocol
1011, 1111. 1111 Sel/1 *HDLCx* Up 262 IS ES-IS

BEAREMMBEEENSH, HFREFHI i B, BRAEHERT, KFE G LA
XL, BFE system ID %), BRHIRE SystemID, TIAREHKZFR. Protocol 5%
ANHIENE ES-IS M2RAY, JEBAMbAI4ERFARE X R AT ESH ). MEFRKINE, TEHH
BHEALHIL T Nk, SRM type J& IS MIKA. EMMREEME, TATK dubug —FF
Fo R HBLXF i BRI
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r3#

May 9 23:33:05.811: ISIS-Adj: Sending L1 LAN IIH on Loopback0O, length 1514
r3#

#May 9 23:33:11.087: ISIS-Adj: Sending serial IIH on Seriall/l, length 149
XERIVKIERRZ [TH FER, MEsKEE ESHHER, EERFERNIAS, HHELD
WA HHHR?

rl#

#May 9 23:33:05.919: ISIS-Adj: Sending L1 LAN IIH on Seriall/0, length 1500
rl#

May 9 23:33:09.415: ISIS-Adj: Sending L1 LAN IIH on LoopbackOsmlength( 1514
rl#

*May 9 23:33:10.651: ISIS-Adj: Rec serial IIH from *HDLCk«(Seriall/1l), cir type
L1, cir id 00, length 1499

May 9 23:33:10.655: ISIS-Adj: rcvd state DOWN, oldfstate INIT, new state INIT
May 9 23:33:10.655: ISIS-Adj: Invalid PDB level

#May 9 23:33:10.655: ISIS-Adj: Action = GOING /DOWN

M RL K] debug fFEBATLAF H, HAEMT L2, [ARAXTEHEEF 1 L1 KRB a3 K%
ITH KRR R, tWASARIEH R IBEH LSPHE R

BEXPIXAN I, BN, RMIRT R8RS, KK B SRR O fE5E
IR 55 s e B I3 A2 B R BUAN L i R BE <A 3% AR B O Ui AR IR B 85 R,  BrDAsK
BIHSER, SKhEMARRE, KRR URIEEN ZRRBERE R . NERBEMFARE
W, FABRERN REMERTEA, SR REEA HEN B, BFrlRE AT

REBR —ZBH, EE B E R ST, REEO0TMEERKTEE
level-1, BITRBEBHAGER.

BHAERERREN, WHE R A RS 2 [H,

e SREMANET, KFATLLE O EM

BIE T B HEA8 G B

rli#shelnshnei

System Id Interface  SNPA State Holdtime Type Protocol
r3 Sel/1 *HDLC* Up 24 L1 IS-IS
X BLTH 2R B R i L1L2 2RAYA] DUR IR, X BLHRE B/ R B M T Er
RA, WMRRIEE, B LIL2.

BEED TFTHRAIEERER, ALLH show clns interface type slot/port

BEEZRBHIRE:

76 R2 fIR1 #0 BfANECE

rl(config)#int s1/0

rl(config-if)#isis circuit—type level-1-2
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r2(config)#int s1/0
r2(config-if)#isis circuit—type level-2

BATRER — THEHERIE:

r2#tsh clns nei

System Id Interface  SNPA State Holdtime Type Protocol
rl Sel/0 DLCI 201 Up 22 L2 IS-

rl#tsh clns nei
System Id Interface  SNPA State Holdtime. Type\ Protoc
r3 Sel/1 *HDLCx* Up 20 L1L2\IS-
S

r2 Sel/0 DLCI 102 Up
Wk R2 ()45 IC A «
r2(config-if)#isis circuit—type level-2-only

AR RL AR F1C B

r2(config—if)#isis circuit—type

BB R R B SRR, FUGLEH
fE 8K, ReRMERKIZE ITH KEE
RIZTIHA L1 K, RSl L

E DL, R4 ASEW L2 HKEH
WMREORET L2, WKOAS
B, HREEFR,

FERER, RNESE—T
1. IS-IS RXET BIBRIAER TR A L1L2 )

2. BOTFHRETH H T faERE—, REXSTRNA.
BEHRGEE LR KK DR XT 1S-1S B B I HEMR .
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IS1S REVE T M ) —ANSE5 -

Y5472 49.0003

HoRiryf7I X2 2FmMRizfhah

49.0002

==

\ 49.0004/‘1,0 f

S12 B0 ST
S1/1 DLCI 401 ‘E‘* 1/
P

R2 ) Fo/0 Fod. Ra
49.0001
HAEE 8 MEHABANELE:
R1 WAL E

|
interface LoopbackO0
ip address 1.1.1.1 255.255.255.0
ip router isis ---- QR T ER I O E T 1S-1S P HRE, MFET G4
|
interface Seriall/1
ip address 199.99.1:1 255:255.255.0
ip router isis
serial restart=delay.0
|
interface,Seriall/2.1 multipoint
Imaddressi199.99.2.1 255.255.255.0
ip router isis
frame-relay map clns 103 broadcast ~ ----ikijiH 4k &% CLNS
frame-relay map ip 199.99.2.1 103 broadcast
frame-relay map ip 199.99.2.2 103 broadcast
|
interface Seriall/2.2 multipoint
ip address 199.99.3.1 255.255.255.0
ip router isis
frame-relay map cIns 104 broadcast
frame-relay map ip 199.99.3.1 104 broadcast
frame-relay map ip 199.99.3.2 104 broadcast
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no frame-relay inverse-arp
!
router isis
net 49.0002.2222.2222.2222.00
I
ip classless

no ip http server
!

R2 HIAC & -
!
interface Loopback0
ip address 2.2.2.2 255.255.255.0
ip router isis
!
interface FastEthernet0/0
ip address 199.99.4.1 255.255.255.0
ip router isis
duplex half
!
interface Seriall/0
ip address 199.99.1.2 255.255.255.0
ip router isis
serial restart-delay 0
!
interface Seriall/l
ip address 19999.5:2255.2565:255.0
ip router isis
serial restart-delay 0
!
!
routerisis
net 49.0001.1111.1111.1111.00
!
ip classless

no ip http server
!

R3EIECE :
|

interface Loopback0
ip address 3.3.3.3 255.255.255.0

ip router isis
I
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interface Seriall/0
ip address 199.99.5.2 255.255.255.0
ip router isis
serial restart-delay 0

I

interface Seriall/1
ip address 199.99.6.2 255.255.255.0
ip router isis
serial restart-delay 0

I

interface Seriall/2
ip address 199.99.2.2 255.255.255.0
ip router isis
encapsulation frame-relay
serial restart-delay 0
frame-relay map ip 199.99.2.1 301 broadcast
frame-relay map clns 301 broadcast
frame-relay map ip 199.99.2.2 301 broadcast
no frame-relay inverse-arp

I

router isis
net 49.0003.3333.3333.3333.00

I

ip classless

no ip http server
!

R4 KL

interface LLoopbackO0
ip address4.4.4.4 255.255.255.0
ip routerisis
I
interface FastEthernet0/0
ip address 199.99.4.2 255.255.255.0
Ip router isis
duplex half
I
interface Seriall/0
ip address 199.99.6.1 255.255.255.0
ip router isis

serial restart-delay 0
!
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interface Seriall/1
ip address 199.99.7.1 255.255.255.0
ip router isis
serial restart-delay 0
I
interface Seriall/2
ip address 199.99.3.2 255.255.255.0
ip router isis
encapsulation frame-relay
serial restart-delay 0
frame-relay map clns 401 broadcast
frame-relay map ip 199.99.3.1 401 broadcast
frame-relay map ip 199.99.3.2 401 broadcast
no frame-relay inverse-arp
I
router isis
net 49.0004.4444.4444.4444.00
I
ip classless

no ip http server
!

R5 KL :

interface Loopback0
ip address 5.5.5.5 255(255.:255.0
ip router isis

I

interface Serial1/Q
ip address 199.99.7.2 255.255.255.0
ip router Isis
serialfrestart-delay 0

I

interface Seriall/1
ip address 199.99.8.1 255.255.255.0
serial restart-delay 0

I

router isis
net 49.0004.5555.5555.5555.00
is-type level-2-only
default-information originate

I

ip classless
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ip route 0.0.0.0 0.0.0.0 199.99.8.2

no ip http server
I

R6 FHC A :

!

interface Loopback0
ip address 6.6.6.6 255.255.255.0
ip ospf network point-to-point

!

interface Seriall/0
ip address 199.99.8.2 255.255.255.0
serial restart-delay 0

!

interface Seriall/l
ip address 199.99.9.1 255.255.255.0
serial restart-delay 0

!

router ospf 100
router-id 6.6.6.6
log-adjacency-changes
network 6.6.6.0 0.0.0.255 area 0
network 199.99.9.0 0.0.0.255 area 0
default-information originate

!

ip classless

ip route 0.0.0.0 0.0.0.0 199.99.8.1

no ip http servek
!

R7 KL

mterface Loopback0
ip-address 7.7.7.7 255.255.255.0
ip ospfinetwork point-to-point
!
interface Seriall/0
ipraddress 199.99.9.2 255.255.255.0
serial restart-delay 0
!
interface Seriall/1
ip address 199.99.10.1 255.255.255.0

serial restart-delay 0
!
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router ospf 100
router-id 7.7.7.7
log-adjacency-changes
redistribute rip subnets
network 7.7.7.0 0.0.0.255 area 0
network 199.99.9.0 0.0.0.255 area 0
I
router rip
version 2
redistribute ospf 100 metric 1
network 199.99.10.0

no auto-summary
I

RS KL
|

interface Loopback0
ip address 8.8.8.8 255.255.255.0
!
interface Seriall/0
ip address 199.99.10.2 255.255.255.0
serial restart-delay 0
!
router rip
version 2
network 8.0.0.0
network 199.99.10.0

no auto-summary
I

THEERS T ALK

BAME RS LYY —4BRA#%H ip route 0.0.0.0 0.0.0.0 199.99.8.2

, FFHME 1S:1S 4 T 2 F #fk

RS (comfig)grouter isis

R5(€enfig-router)# default-information originate

ENMHEZ U T, 72 OSPF RHCEPFHRTFEA T, MEibHESHHTE 1S-1S
HifEid, TATEE 1S-1S HAR KB 88 LA LLE R —4% i*L2 Wik & H

FBE R4 KB HIRIE

R4#sh ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2
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I - IS-1S, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is 199.99.7.2 to network 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets
iL2 1.1.1.0 [115/20] via 199.99.3.1, Seriall/2
2.0.0.0/24 is subnetted, 1 subnets
iL2 2.2.2.0 [115/20] via 199.99.4.1, FastEthernet0/0
3.0.0.0/24 is subnetted, 1 subnets
iL2 3.3.3.0 [115/20] via 199.99.6.2, Serial1/0
4.0.0.0/24 is subnetted, 1 subnets
C 4.4.4.0 is directly connected, LoopbackO
5.0.0.0/24 is subnetted, 1 subnets
iL2  5.5.5.0 [115/20] via 199.99.7.2, Serial1/1
C 199.99.3.0/24 is directly connected, Serial1/2
i L2 199.99.2.0/24 [115/20] via 199.99.3.1, Seriall/2
[115/20] via 199.99.6.2, Serial1/0
i L2 199.99.1.0/24 [115/20] via 199.99.3/1, Seriall/2
[115/20] via 199.99.4.1, FastEthernet0/0
C 199.99.7.0/24 is directly cannected, Seriall/l
C 199.99.6.0/24 is directly connected, Seriall/0
i L2 199.99.5.0/24 [115/20] via 199.99.6.2, Serial1/0
[115/20] via 199:99.4.1 FastEthernet0/0
C 199.99.4.0/24 is directly,connected, FastEthernet0/0
i*L.2 0.0.0.0/0 [145/10]4via"199.99.7.2, Seriall/1

RIGBRATNAE RG LA 2T —ZERIAB B4 ip route 0.0.0.0 0.0.0.0 199.99.8.1,
HAE OSPF T FALREE. BRATATLAZE OSPF M L& F] O*E2 M H
% Bo BATREF T R7 MIEEHZK.

R7#shdp route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2
I - IS-1S, su - IS-1S summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is 199.99.9.1 to network 0.0.0.0

C 199.99.10.0/24 is directly connected, Seriall/l1
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C 199.99.9.0/24 is directly connected, Seriall/0
6.0.0.0/24 is subnetted, 1 subnets

@) 6.6.6.0 [110/65] via 199.99.9.1, 00:17:36, Seriall/0
7.0.0.0/24 is subnetted, 1 subnets

C 7.7.7.0 is directly connected, LoopbackO
8.0.0.0/24 is subnetted, 1 subnets

R 8.8.8.0 [120/1] via 199.99.10.2, 00:00:18, Seriall/1

O*E2 0.0.0.0/0 [110/1] via 199.99.9.1, 00:17:36, Serial1/0

R7 il R8 Z [AiE4TIN 2 RIP, BATZE OSPF 1 RIP 2 [AJAH B T- &K 7 i HAE .
7E RIP HE K47 OSPF M I RETR, BFRMEE.

R7(config-router)#redistribute ospf 100 metric 1

KA RIP 1 B A8 2 B3, 1 OSPF [ 218 /2 cost, BT LA¥E RIP HAEL & fii OSPF
FER, JTEWE—T metric, KN RIP ¥ FEks:>] 5| OSPF K H

THEFRATRM—T 1S-1S KR .

£ R1 _EAIg LA~ LOOP [

R1(config)#int loop 101

R1(config-if)#ip add 198.98.1.1 265:255.255.0
R1(config-if)#router isis

R1(config-if)#int loop 102

R1(config-if)#ip add 198.98 2.1 255'2556255'0
R1(config-if)#router isis
R1(config-if)#ingloopd03

R1(config-if)#ip add 19898.3.1255.255.255.0
R1(config-if)#ip, FOuterk,isiS

R JEFE B E P UETOR -

R1(config)#kouteriisis
R (camfigakouter)#summary-address 198.98.0.0 255.255.0.0

#E-F RL MK HE

R1#sh ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2
I - I1S-1S, su - IS-1S summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route
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Gateway of last resort is 199.99.3.2 to network 0.0.0.0

1.0.0.0/24 is subnetted, 1 subnets
C 1.1.1.0 is directly connected, LoopbackO
2.0.0.0/24 is subnetted, 1 subnets
iL2 2.2.2.0 [115/20] via 199.99.1.2, Seriall/1
3.0.0.0/24 is subnetted, 1 subnets
iL2 3.3.3.0 [115/20] via 199.99.2.2, Seriall/2.1
4.0.0.0/24 is subnetted, 1 subnets
iL2 4.4.4.0 [115/20] via 199.99.3.2, Serial1/2.2
5.0.0.0/24 is subnetted, 1 subnets
iL2 5.5.5.0 [115/30] via 199.99.3.2, Seriall1/2.2
C 198.98.2.0/24 is directly connected, Loopback102
C 199.99.3.0/24 is directly connected, Seriall/2.2
C 198.98.3.0/24 is directly connected, Loopback108
C 199.99.2.0/24 is directly connected, Seriall/2.1
C 199.99.1.0/24 is directly connected, Serial /1
C 198.98.1.0/24 is directly connected, LoopbackI0l
i L2199.99.7.0/24 [115/20] via 199.99.3.2, Serial1/2.2
i L2199.99.6.0/24 [115/20] via 199.99.2:2, Seriall/2.1
[115/20] via 199.99.3.2, Seriall/2.2
i L2 199.99.5.0/24 [115/20] via 199.99:%.2, Serial /1
[115/20] wvia 199.99:2.2, Seriall/2.1
i L2199.99.4.0/24 [115/20] via 199.99.1.2, Seriall/1
[115/20] via 199:99.3.2, Serial1/2.2
i*L.2 0.0.0.0/0 [115/20] via 199.99.3.2, Serial1/2.2
i su 198.98.0.0/16, [115/00] Via,0:0.0.0, Null0

BEE R2 BHEK:
R2#sh ip route

Codes: C 4connected; S - static, R - RIP, M - mobile, B - BGP
D ~EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 -“OSPF external type 1, E2 - OSPF external type 2
i- 1S-1S, su - IS-1S summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route

0 - ODR, P - periodic downloaded static route
Gateway of last resort is 199.99.4.2 to network 0.0.0.0
1.0.0.0/24 is subnetted, 1 subnets
iL2  1.1.1.0[115/20] via 199.99.1.1, Serial1/0

2.0.0.0/24 is subnetted, 1 subnets
C 2.2.2.0 is directly connected, LoopbackO
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3.0.0.0/24 is subnetted, 1 subnets
iL2 3.3.3.0 [115/20] via 199.99.5.2, Seriall/1
4.0.0.0/24 is subnetted, 1 subnets
iL2 4.4.4.0 [115/20] via 199.99.4.2, FastEthernet0/0
5.0.0.0/24 is subnetted, 1 subnets
iL2 5.5.5.0 [115/30] via 199.99.4.2, FastEthernet0/0
i L2199.99.3.0/24 [115/20] via 199.99.1.1, Serial1/0
[115/20] via 199.99.4.2, FastEthernet0/0
i L2199.99.2.0/24 [115/20] via 199.99.1.1, Serial1/0
[115/20] via 199.99.5.2, Seriall/1
C 199.99.1.0/24 is directly connected, Seriall/0
i L2 199.99.7.0/24 [115/20] via 199.99.4.2, FastEthernet0/0
i L2199.99.6.0/24 [115/20] via 199.99.5.2, Seriall/1
[115/20] via 199.99.4.2, FastEthernet0/0
C 199.99.5.0/24 is directly connected, Seriall/l
C 199.99.4.0/24 is directly connected, FastEthernet0/0
i*L.2 0.0.0.0/0 [115/20] via 199.99.4.2, FastEthernet0/0
i L2198.98.0.0/16 [115/20] via 199.99.1.1, Serial1/0

MXEATLFESD], HMXISRAEHFREFIBCEERNRRER. FIAE
TC B HT ST R P 4%

5’3%‘/0%:

R5 5 R6 Z [AJASf RS, XAEE TIMNEMESE TRERBEEES,
B2 X n] LB SRR B AT B, 3N T B TS BRER M et X
A BRI TR EN %S AR . R7 A1 R8 Z A Rkeant:, RIP RAE%¥
S E|%EH OSPF BB i, B/ R*BEEH4&H . WL LA RRALF. &
ERFAL Bl Ik, RBRBIOH, BERREM 2ME, RBETHEBN
Ry ARFER—mESTR, WREEET 080N e XA LK AC B G ?
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