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Dynamic Routing

The goal of the lab is to use zebra routing software. Zebra offers a CLI similar to Cisco IOS (Cisco Internetworking Operating System).

In this lab, we will use zebra, ripd, and ospfd.

Commands telnet localhost 2601 (for zebra),  telnet localhost 2602 (for ripd), telnet localhost 2604 (for ospfd) allow the configuration of these daemons. ? allows the display of the availabe commands.


Figure 1: Zebra Architecture
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Figure 1: Network Lab

In the previous figure, each host (PC) is identified by a number. Each host has two Ethernet interfaces fxp0 and xl0 (rl0 or vr0 for some stations). We will use an addressing scheme based on the following prefixes:

192.168.X.0/24 where:

X: is the number of the host if this number is an odd number.

X: is the number of the host – 1 if this number is an even number.

The address 192.168.X.1 is allocated to the Ethernet interface fxp0 (bfe0 for the Dell PC) of the odd host and the address 192.168.X.2 is allocated to the Ethernet interface fxp0 (bfe0 for the Dell PC) of the even host. In fact, hosts X and X+1 (X is an odd number) belong to the same IP network which has the prefix 192.168.X.0/24.

Using the cross-over cable (white cable), connect your host to your neighbor host.

The interconnection network has the prefix 192.168.100.0/24. Each host will be connected to this network via the Ethernet interface xl0 (rl0 or vr0 for some hosts) using straight cable (black cable). Each PC will be considered as a router and will have as a second address 192.168.100.Y where Y is the number of the host. Use the ifconfig to implement this addressing scheme.

1) Zebra

Start zebra by using following command:

/usr/local/sbin/zebra -d

Zebra Configuration

To configure zebra use:

telnet localhost 2601

The password is: zebra.

To configure zebra you should be the previleged mode:

Router> enable

The password is: zebra.

Router# configure terminal

Router#copy running-config startup-config (saves the running-config  in zebra.conf)

Static Routing in zebra

1) Show the routing table 

Router# show ip route

2) Add a route 

Router# configure terminal

Router(config)# ip route ‘network_address’ ‘gateway’ 

Example

Router(config)# ip route 192.168.1.0/24 192.168.100.1

3) Delete a route 

Router# configure terminal

Router(config)# no ip route ‘network_address’ ‘gateway’ 

Example

Router(config)# no ip route 192.168.1.0/24 192.168.100.1

2) RIP

Start ripd:

/usr/local/sbin/ripd -d

Connect to the daemon:

telnet localhost 2602

password is: zebra

ripd>enable

ripd#

RIP Configuration

ripd# configure terminal

ripd(config)# router rip

ripd(config-router)# network 192.168.100.0/24

ripd(config-router)# network 192.168.X.0/24

ripd(config-router)# ^Z

1) Monitor RIP traffic (UDP port 520) on the interfaces fxp0 and xl0 with tcpdump.

2) Identify the different types of messages used by RIP to exchange Routing Information.

3) Monitor changes to the routing table (netstat -rn).

You can also also zebra to show the content of the routing table by using the command:

Router>show ip route

4) RIP Convergence

Put the interface xl0 to state down and measure the time required for the network to converge.   It is the time required for all routers to be aware of the non-reachability of the connected network. 

3) OSPF

Start ospfd:

/usr/local/sbin/ospfd -d

Connect to the daemon:

telnet localhost 2604

password is: zebra

ospfd>enable

ospfd#

OSPF Configuration

ospfd# configure terminal

ospfd(config)# router ospf

ospfd(config-router)# ospf router-id 192.168.100.Y

ospfd(config-router)# network 192.168.100.0/24 area 0.0.0.0

ospfd(config-router)# network 192.168.X.0/24 area 0.0.0.0

ospfd(config-router)# ^Z

Hello Interval and RouterDeadInterval Manipulation

ospfd# configure terminal

ospfd(config)# interface ‘interface_name’

ospfd(config-if)# ospf hello-interval ‘value’

ospfd(config-if)# ospf dead-interval ‘value’

ospfd# ^Z

ospfd# copy running-config startup-config

Metric Manupilation

ospfd# configure terminal

ospfd(config)# interface ‘interface_name’

ospfd(config-if)# ospf cost ‘value’

ospfd# ^Z

ospfd# copy running-config startup-config

OSPF Information

ospfd# show ip ospf interface

ospfd# show ip ospf database

ospfd# show ip ospf neighbor

ospfd# show ip ospf route

1) Monitor OSPF traffic (IP protocol 89) on the interfaces fxp0 and xl0 with tcpdump.

2) Identify the different types of messages used by OSPF to exchange Routing Information.

3) Monitor changes to the routing table (netstat -rn).

You can also also zebra to show the content of the routing table by using the command:

Router>show ip route

4) OSPF Convergence

Put the interface xl0 to state down and measure the time required for the network to converge.   It is the time required for all routers to be aware of the non-reachability of the connected network. 

4) BGP

Start bgpd:

/usr/local/sbin/bgpd -d

Connect to the daemon:

telnet localhost 2605

password is: zebra

bgpd>enable

bgpd#

BGPD Configuration

bgpd# configure terminal

bgpd(config)# router bgp 'as-number-1'

bgpd(config-router)# bgp router-id 192.168.100.Y

bgpd(config-router)# neighbor A.B.C.D remote-as 'as-number-2'

bgpd(config-router)# neighbor A.B.C.D next-hop-self

bgpd(config-router)# ^Z
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