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实验10  配置单区域OSPF

OSPF(Open Shortest Path First开放式最短路径优先)是一个内部网关协议(Interior Gateway Protocol,简称IGP)，用于在单一自治系统(autonomous system,AS)内决策路由。OSPF协议比较复杂,OSPF version 2 RFC 2328标准文档长达224页，可以划分多个区域是OSPF能适应大型复杂网络的一个特性，本次实验我们只借助完成单个area的简单配置。

配置实例拓扑图

分别为路由器添加一个WIC-2T模块，以增加串口连接。
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图1  实验拓扑图
OSPF配置基本命令
　　Router(config)#router ospf N  //开启OSPF协议，N为OSPF进程号，只在本路由器上有意义；
　　Router(config-router)#network 192.168.1.0 0.0.0.255 area 0  //划线部分依次为直连网络号、反向子网掩码、区域号；区域号大多数配置使用十进制值，如果定义的OSPF有一个单一区域，则区域号必须为0。

三、OSPF配置实例
1、路由器基本配置
[image: image2.png]Routersgeont ©
Bncer configuration commands, one per line. End with CNTL/Z
Routers (config] fhostnane Rourers

Routers (config] finterface 520/3/0

Routers (config-if]§ip add 192.168.1.2 255.255.255.0

Routers (configiflno shuc

Routers (configif]felock rave 64000

Routers (configif] finterface 5e0/3/1

Routers (config-if]§ip add 192.168.2.1 255.255.255.0

Routers (configiflno shuc

Routers (configif]felock rave 64000

Routers (configif] finterface £a0/0

Routers (config-if]fip add 172.18.0.1 255.255.255.0
Routerd{config-if)#ne shut




图2　 以Router3为例介绍网络中各个路由器的基本配置

2、启动OSPF
   [image: image3.png]Routerl(config)grouter ospf 1
Routerl (config-router] fnetvork 192.168.0.0 0.0.0.255 area 0
Routerl (config-router] fnetvork 172.16.0.0 0.0.255.255 area 0
Routerl {config-router) fend




图3  Router1的OSPF配置

[image: image4.png]RouterZ(config)grouter ospf 1
Routerz (config-router] fnetvork 192.168.0.0 0.0.0.255 area 0
Routerz (config-router] fnetvork 192.168.1.0 0.0.0.255 area 0
Routerz (config-router] fnetvork 172.17.0.0 0.0.255.255 area 0
Router? (config-router)fend




图4  Router2的OSPF配置

   [image: image5.png]Router3(config) grouter ospt 1
Routers (config-router] fnetvork 192.168.1.0 0.0.0.255 area 0
Router3 (config-router] fnetvork 192.168.2.0 0.0.0.255 area 0
Routers (config-router] fnetvork 172.18.0.0 0.0.255.255 area 0
Router3 (config-router) fend




图5  Router3的OSPF配置

[image: image6.png]Routerd (config) #router ospf 1
Routerd (contig-router) fnecwork 192.165.2.0 0.0.0.255 area 0
Routerd (contig-router) fnecwork 10.1.1.0 0.255.255.255 area 0
Routerd (config-router)fend




图6  Router4的OSPF配置
[image: image7.png]Routerdgshov ip route
Codes: © - commected, § - stavic, T - IGRP, R - RIP, I - mobils, B - BGP

D - BIGRP, EX - BIGRP ssternal, 0 - OSPF, Ik - OSPF inter arsa

Nl - 0SPF NSSA sxternal typs 1, NZ - OSPF NSSA sxternal type Z

L - 0SPF excernal type 1, B2 - OSPF excernal type 2, § - ECP

i - TS-TS, LL - TS-TS level-l, 12 - IS-TS level-2, ia - TS-TS inter area

* - candidace default, U - per-user static route, o - ODR

P - periodic downloaded stavic rouce

Saveway of last resort is mot set

10.0.0.0/24 15 subnected, 1 subnets

c 10.1.1.0 is airectly connected, Fasthchernet0/0
172.16.0.0/24 15 subnetved, 1 subnets

o 172.16.0.0 [110/193] via 192.168.2.1, 00:02:56, Serial0/3/0
172.17.0.0/24 15 subnetved, 1 subnets

o 172.17.0.0 [110/129] via 192.168.2.1, 00:02:56, Serial0/3/0

172.15.0.0/24 15 subnetved, 1 subnets
172.18.0.0 [110/65] via 192.168.2.1, 00:02:56, Serialo/3/0
152.168.0.0/24 (LL0/152] via 152.168.2.1, 00:02:%6, Serial0/3/0
152.168.1.0/24 (LL0/128] via 152.168.2.1, 00:02:56, Seriald/3/0
192.168.2.0/24 is directly connected, Serial0/3/0




图7　 以Router4为例查看路由器中的路由表
3、校验、诊断
[image: image8.png]RouterZgshow ip protocol

Rouving Provosel is "ospt 1
Outgoing update filter list for all interfaces is not set
Tncoming update filter list for all interfaces is not set
Router ID 152.168.1.1
Mumber of areas in this rowrsr is 1. 1 normal 0 stub 0 nesa
HMaximm pach: 4
Routing for Networks

152.168.0.0 0.0.0.255 area 0

152.168.1.0 0.0.0.255 ares 0

172.17.0.0 0.0.255.255 area 0
Routing Tnfornacion Sources

Gateway Distance Last Updace
152.168.0.1 110 00:08:17
152168012 110 o0:08:20

Distance: (dsfault is 110)




图8　 show ip protocol查看路由器中所启用的路由计算协议
[image: image9.png]RouterZgshow ip ospf
Routing Process "ospf 1" with ID 152.168.1.1

Supporcs only single TOS(T0SO) routes

Supporcs opaque LSk

SPF schedule delay § secs, Hold time betueen two SPFs 10 secs
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Imber

of external LA 0. Checksun Sus 0x000000
of opaque S LSA 0. Checksun Sun 0x000000
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of areas in this rouer iz L. L norual 0 stub 0 nssa

External flood list length 0
hrea BACKEONE(0)

Mumber of interfaces in this area is 3
rea has no surhenticavion

SPF algorithm executed 8 times

rea ranges are

Mmber of LEA 4. Checkswm Sum 0xD1Saff

Humber of opague link LSA 0. Checksun Sum 0x000000
Mumber of DChitless LEA 0

Mumber of indication LEA 0

Mumber of Dolothge LEA 0

Flood list length 0




图9　show ip ospf
[image: image10.png]RouterZgshow ip ospf interface
Serial0/3/0 is up, line protocol is up
Internet address is 192.168.0.2/24, Area 0
Process D 1, Router D 192.168.1.1, Network Type POINT-TO-POINT, Cost: 64
Transuit Delay is 1 sec, Scace POINT-TO-POINT, Priority 0
Ho designated router on this metwork
Ho backup desigmated roucer on this metwork
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransuit §
Hello due in 00:00:00
Tndex 171, flood queue lengch 0
Hexe 0x0(0) /0x0(0)
Last flood scan length is 1, maximam is 1
Last flood scan time is 0 msec, maximm is 0 msec
Neighbor Cownt is| 1 , hdjacent neighbor cowst is 1
Bdjacent wich neighbor 192.168.0.1
Suppress hello for 0 neighbor(s)
Serial0/s/L is up, line protocol is up
Internet address is 152.168.1.1/24, Area 0
Process D 1, Router D 192.168.1.1, Network Type POINT-TO-POINT, Cost: 64
Transuit Delay is 1 sec, Scace POINT-TO-POINT, Priority 0
Ho designated router on this metwork
Ho backup desigmated roucer on this metwork
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransuit S
Hello due in 00:00:01
Tndex 2/2, flood queue lengeh 0
Hexe 0x0(0) /0x0(0)
Last flood scan length is 1, maximam is 1
Last flood scan time is 0 msec, maximm is 0 msec
Neighbor Cownt is 1 , hdjacent neighbor cownt is 1
Bdjacent with neighbor 192.168.2.1
Suppress hello for 0 neighbor(s)
FastBthernet0/0 is up, line protocol is up
Internet address is 172.17.0.1/24, Area O




图10　show ip ospf interface

[image: image11.png]RouterZgshow ip osptf interface se0/3/0
Serialo/s/o is up, line provocl is up
Internet address is 192.168.0.2/24, Area 0
Process D 1, Router D 192.168.1.1, Network Type POINT-TO-POINT, Cost: 64
Transuit Delay is 1 sec, Scace POINT-TO-POINT, Priority 0
Ho designated router on this metwork
Ho backup desigmated roucer on this metwork
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransuit S
Hello dus in 00:00:06
Tndex 171, flood queue lengch 0
Hexe 0x0(0) /0x0(0)
Last flood scan length is 1, maximam is 1
Last flood scan time is 0 msec, maximm is 0 msec
Neighbor Cownt is 1 , hdjacent neighbor cownt is 1
Bdjacent with neighbor 192.168.0.1
Suppress helle for 0 neighbor(s)




图11  show ip ospf interface se0/3/0
[image: image12.png]Routerzgshow ip ospf neighbor

Neigmbor D Pri Scave Dead Time  Address Intertace
152168.0.1 o o - 00:00:35  192.168.0.1  Serialos3so
192.168.2.1 o FULL/ - 00:00:37  192.168.1.2  Serialo/3/l




图12　show ip ospf neighbor　查看邻居
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图13　 show ip ospf database
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图14　debug ip ospf events开启诊断，no debug ip ospf events关闭诊断
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PCoping 172.16.0.1

Pinging 172.16.0.1 with 32 bytes of data:

Reply from 172.16
Reply from 172.16
Reply from 172.16
Reply from 172.16

byces=3z cime=7oms TTL=254
byces=32 cime=7oms TTL=254
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Ping scacistics for 172.16.0.1
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Minimum = 78us, Maximum = S0us, hverage = 7ous

PCoping 192.168.2.1
Pinging 192.168.2.1 with 32 bytes of data:
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Reply from 192.168

Reply from 192.168
Reply from 192 168
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图15　pc2能ping通所有网段内的PC或路由器

