
CSIS0234B Computer and Data Communication (Class B)
Tutorial 9

Experiencing dynamic routing

Sofar theroutingtablesof thecomputersarehand-built. Thistimewewill try to let thesystem
to figureout theroutingtableby itself. We will useall thecomputersof thelabasrouters,and
runadynamicroutingalgorithmon it.

Your tasks

Form groupsamongyourselves,eachgroupwith threeor four students,andoperateon four
computers.Threeof them(A, B andC)areconnectedby ahub(or switch),andthefourth(D) is
connectedto C with a “crosscable”,whichyoucantreatasahubplustwo cables.Thereis also
anetwork connecingA (of all groups)to theNAT routerof thelab.

YouaretoconfigurezebrasothatOSPFisusedtofindroutesbetweenall thesenetworks. During
theexercise,you canuseethereal to seethepacketsusedto achieve routing. The detailed
stepsareasfollows.

1. Find the IP addressesof the computersin your group (from the whiteboard).Use the
addressesto write /etc/zebra/zebra.conf in all computers.Seta password for the
controlinterface.Do notconfigureadefault route.

2. Stopbothinterfacesof thecomputer(usingifdown eth0 andifdown eth1 , andstart
zebra.Useroute -n tocheckthatthecorrectinterfacesareupwith theright IPaddresses,
andusepingto testconnectivity with neighbours.

3. Type telnet 127.0.0.1 zebra to accessthe control interface. Type ? to seethe
availablecommands,anduseshow ip route to seethecurrentroutingtable. Try a few
othercommandsaswell. Notethat? canbeusedat any time,andyou cando command
completionusingtheTabkey.

4. Exit theinterface(by typingControl-D).Write /etc/zebra/ospfd.conf sothatit runs
on all networksconnected.All of themshouldbein thebackbonearea.Again,setupthe
password for thecontrolinterface.

5. Useethereal on thecomputerto monitorall traffic on oneof theinterfaceswith OSPF
enabled.(Hint: usethe“updatelist of packetsin realtime” optionwhencapturing,sothat
youcanseethepacketswithoutfinishingthecapture.)Now startospfd .

6. Whenmorethanoneof the computershave ospfdrunning,monitor the routing tableto
confirmthatnew routesareinstalled. If theothergroupshave alsoreachedthisstep,you
shouldalsoseeroutesto theirnetworks.

7. Check the packetscaptured,and seewhat packetsare involved to enablethe OSPFto
exchangeroutinginformation,andreadtheirapplication-level content.

8. Connectto thecontrol interfaceof ospfd , by usingthecommandtelnet 127.0.0.1
ospfd . Usetheshow ip ospfd …commandsto seethecurrentstateof OSPF.

9. At computerA, configureastaticroutetooutside(usingtwonetworks0.0.0.0and128.0.0.0
with a netmasklengthof 1),which shouldgo throughtheNAT router. Restartbothzebra
andospfd,andwait for a while until you seeits routing tableis filled with the routesof
othernetworks.
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10. Confirmthattheothercomputersalsoobtainsthedefault route. If youwantto try connect-
ing to theoutsidefrom thesecomputers(e.g.,browsetheweb),besureto stopipchains
first (sincethefirewallnormallyblocksall transitpackets).But youdon’t needto configure
IP forwarding,sincezebra doesthat for you. Connectto theospfd control interfaceto
seehow thesestaticroutes(andtherouterproviding them)aretreateddifferentlyin ospfd.
(Note: themechanismfor interactingwith EGPisthesame—thebackbonerouterdistribute
theexternalrouteto all routersof all areas,althoughtheroutesareobtainedfrom another
routingprotocolratherthanconfiguredmanually.)

11. Whenthegroupoppositeto you alsoreachesthis step,addanextra crosscablebetween
computerD’sof thetwogroups.Notethatnow thenetwork formsacycle,andthebestroute
isnotalwaysto goout to thenetwork with theNAT router. Reconfigurezebraandospfdin
D to takeadvantageof thisnew link, andrestartbothzebra andospfd of thecomputers
with modifiedconfiguration.Checkthat theroutingtableof othercomputersareupdated
to gettheshortestpath.

12. UnplugtheconnectionbetweenA andthehubof oneof thetwo groups(whichcauseslink
failure).Seehow long it takesfor the othercomputersto fix the routing tableso that all
traffic passthroughthecross-cablebetweenD’s. Plugtheconnectionagain andseehow
longit takesfor thenetwork toresumenormaloperations.Repeatbystoppingandrestarting
OSPFrunningononeof thehosts(whichcauseshostfailure).


