实验8  配置动态路由RIP


实验8  配置动态路由RIP

　　动态路由协议采用自适应路由算法，能够根据网络拓扑的变化而重新计算最佳路由。由于路由的复杂性，路由算法也是分层次的，通常把路由协议（算法）划分为两类：一类是自治系统(AS)内的(IGP,Interior Gateway Protocol)路由协议，一类是自治系统之间(EGP,External Gateway Protocol)的路由协议。

　　RIP的全称是Routing Information Protocol,属于IGP，采用Bellman-Ford算法。RFC1058是RIP version 1标准文件，RFC2453是RIP Version 2的标准文档。RIP version 1是有类别的路由协议，更新时不携带子网掩码；RIP version 2是无类别路由协议，更新时携带子网掩码。
实验环境构建
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图1  实验拓扑图
如上图所示进行连接，三个路由器(以2811路由器为例）要通过串口相连，因此在连线之前首先为每个路由器添加一个WIC-2T模块，扩充两个Serial端口（serial0/3/0和serial0/3/1)，同时要为DCE（数据同步设备）端口配置时钟参数，在这里选择64000作为时钟频率。各端口IP、子网掩码如图。
二、RIP协议基本配置命令
　　Router(config)#ip classless　//让路由器支持无类编址，RIP v1不支持无类编址；

基本配置命令：
    Router(config)#router rip       //激活RIP协议；
    Router(config-router)#network w.x.y.z  //选择直连网络号，该网络号是将IP网络位保留，主机位替换为0所得；
可选的配置命令：
    Router(config)#no router rip　　//在路由器上关闭RIP协议；
　　Router(config-router)#no network w.x.y.z　//从RIP协议中移除  w.x.y.z网络；
　　Router(config-router)#version 2　//RIP协议为第2版；
　　Router(config-if)#ip rip send version 2　//该接口仅发送RIP ver 2报文；
　　Router(config-if)#ip rip send version 1　//该接口仅发送RIP ver 1报文；
　　Router(conifg-if)#ip rip send version 1 2　//该接口发送RIP ver 1报文和RIP ver 2报文；
　　Router(config-if)#ip rip receive version 2　//该接口仅接收RIP ver 2报文；
　　Router(config-router)#no auto-summary   //关闭路由协议的自动聚合功能；
　　Router(config-router)#ip split-horizon　//配置水平分割；

Router#show ip route

Router#show ip rip database   //查看当前路由；

Router#debug ip rip    //使用debug进行调试；

Router#no debug ip rip(或者undebug ip rip)   //关闭调试工具；

RIP配置实验
1、三个路由器的基本配置

路由器Router0：[image: image2.png]Routeren
Routerogcont ©

Bncer configuration commands, one per line. End with CNTL/Z

Router0(config] finterface seriald/3/0
Router0 (configif]felock rave 64000
Router0(config-if]fip add 192.168.0.1 255.255.255.0
Routerd (configiflno shut

Routerd (configif] fexic

Routerd (config] finterface £a0/0
Router0(config-if]#ip add 10.1.1.1 255.255.255.0
Routerd (configiflfno shut

Routerd (config-if) fend

4SYS-5-CONFIG_I: Configured from console by console




图2  路由器Router0的基本配置
路由器Router1：

[image: image3.png]Routerren
Routerfeont ©

Bncer configuration commands, one per line. End with CNTL/Z

Router (config] fhostnane Routerl
Routerl(config] finterface seriald/3/0
Routerl(configif]felock rave 64000
Routerl(config-if]fip add 192.168.0.2 255.255.255.0
Routerl(configiflfno shut

Routerl(configif]fexic

Routerl(config] finterface seriald/3/L
Routerl(configif]felock rave 64000
Routerl(config-if]fip add 192.168.1.1 255.255.255.0
Routerl(configiflfno shut

Routerl(configif]fexic

Routerl(config] finterface £a0/0
Routerl(config-if]ip add 10.2.1.1 255.255.255.0
Routerl(configiflfno shut

Routerl(configif) fend

$8TS-5-CONFIG I: Configured from console by console




图3  路由器Router2的基本配置
路由器Router2：[image: image4.png]Routersen
Routerfcont ©

Enter configuracion commands, one per line. End with CNTL/Z

Router [contig) fhostnans Roucer?
Router? (contig) finver face serialo/3/0
Router?(contig-if) felock race 64000
Router?(contig-if) fip add 192.165.1.2 255.255.255.0
Router?(contig-if) fno shuc

Router? (contig-if) fexic

Router? (contig) finter face £a0/0

Router {contig-if)fip add 10.3.1.1 255.255.255.0
Router?(contig-if) fno shuc

Router{contig-if) fend

LETE-5-CONFIC I: Configured from console by console




图4  路由器Router3的基本配置
RIP路由协议配置

路由器Router0：[image: image5.png]Routerdfcont ©
Bncer configuration commands, one per line. End with CNTL/Z
Routerd (config) frouter rip

Routerd (config-router] fnetvork 192.168.0.0

Routerd (contig-router)fnetwork 10.0.0.0




图5  Router0的RIP配置
    由于10.1.1.1是A类网络，前8bits是网络ID，在配置时应该是network 10.0.0.0。

路由器Router1：

[image: image6.png]Routerlgcont t
Bncer configuration commands, one per line. End with CNTL/Z
Routerl(config) froucer rip

Routerl (config-router] fnetvork 192.168.0.0

Routerl (config-router] fnetvork 192.168.1.0
Routerl(config-router) fnetwork 10.0.0.0




图6  Router1的RIP配置
路由器Router2：

[image: image7.png]RouterZgeont ©
Bncer configuration commands, one per line. End with CNTL/Z
Routerz (config) frouter rip

Routerz (config-router] fnetvork 192.168.1.0

Routerz (config-router)#network 10.0.0.0




图7  Router2的RIP配置
为路由器配置RIP version2：

[image: image8.png]RouterOfcont t
Enter configuravion commands, one per line. Fnd with CNTL/Z
Routerd (config) frouser rip

Routerd{config-router)fversion 2




图8  配置RIP version2
Router1和Router2同样配置同上。
　　 　　 

RIP路由协议的诊断与排错

查看路由表信息：（这里以 Router1 为例）

[image: image9.png]Routerlfshow ip route
Codes: C - comnected, § - stacic, T - ICRP, R - RIP, N - mobile, B - BCP
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

Gatevay of last resorc is not set

10.0.0.0/8 is variably subnected, 2 subnets, 2 masks

® 10.0.0.0/8 [120/1] via 192.165.1.2, 00:00:19, Serialo/3/L
[120/1] via 152.168.0.1, 00:00:11, Serialo/3/0

c 10.2.1.0/24 15 directly connected, Fasthchernet0/0

€ 192.165.0.0/24 is directly comnected, Seriald/3/0

© 192.168.1.0/24 is directly comnected, Serial0f3/1




图9  查看路由表
[image: image10.png]Routerlgshow ip rip database
10.0.0.0/8

[1] via 152.165.1.2, 00:00:28, Serialo/s/L

[1] via 152.165.0.1, 00:00:15, Serialo/3/0
10.2.1.0/24 airectly connected, Fasthchernet0/0
192.168.0.0/24  airectly comnected, Seriald/3/0
192.168.1.0/24  directly connected, Serial0/3/1




图10  查看RIP数据库
开启debug调试工具：

[image: image11.png]Routerlfdebug ip rip
RIP protocol debugging is on
RouterLfRIP: sending v2 update to 224.0.0.9 via FastEthernet0/0 (10.2.1.1)
RIP: build update entries
10.0.0.0/8 via 0.0.0
192.168.0.0/24 via 0
192.168.1.0/24 via 0
RIP: sending vZ update to
RIP: build update entries
10.0.0.0/8 via 0.0.0.0, metric 1, vag 0
192.168.0.0/24 via 0.0.0.0, metric 1, tag 0
RIP: sending vZ update to 224.0.0.9 via Serial0/3/0 (192.168.0.2)
RIP: build update entries
10.0.0.0/8 via 0.0.0.0, metric 1, vag 0
192.168.1.0/24 via 0.0.0.0, metric 1, tag 0
RIP: received v2 update from 152.168.1.2 on Serial0/3/L
10.0.0.0/8 via 0.0.0.0 in 1 hops
RIP: received v2 update from 152.168.0.1 on Serial0/3/0
10.0.0.0/8 via 0.0.0.0 in 1 hops

| mevric 2, tag 0
0.0, metric 1, tag 0
0.0, metric 1, tag 0
a0

o
o
o
224.0/0.9 via Serial0s/L (192.168.1.1)




图11  开启debug进行调试
关闭debug命令：

[image: image12.png]Routerlfno debug ip rip
RIP protocol dsbugging is off
Routerdgundebuy ip rip

RIP protocol debugging is off




图12  手动终止debug
4、使用计算机不同网段互ping检查网络连通性

在做ping命令之前确认已经配置好PC的相关参数：(以PC2为例）

[image: image13.png]Physical | config | Desktop)
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图13  配置静态IP
[image: image14.png]Prompt

PCoping 10.1.1.2
Pinging 10.1.1.2 with 32 bytes of data:

Reply from 10 byces=32 cine=227us TTL=126
Reply from 10 byces=32 cime=17lus TTL=126
Reply from 10 byces=32 cime=zléns TTL=126
Reply from 10 [T —

Ping scaciseics for 10.1.1.2
. Received = 4, Lost = 0 (0% loss),
pproxinate rownd trip times in milli-seconds

Minimwm = 17lus, Maximwm = 228us, hverage = 210us

Packers: Sent = 4

PCoping 192.168.0.1

Pinging 192.168.0.1 with 32 bytes of data:

Reply from 192.168 byees=3z TrL=zss
Reply from 192.168 byces=3z =254
Reply from 192.168 byces=3z =254
Reply from 192 168 byces=3z

Ping scacistics for 192.168.0.1
Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),





图14  PING命令检查网络连通性
通过ping命令检查网络连通性，发现PC2可以ping通所有网段。
