
CSIS0234B Computer and Data Communication (Class B)
Tutorial 11

The multicast routing daemon

We will usethe resultof the last tutorial to examinehow multicastingworks over multicast
routers. They areplacedto the computer, underthe homedirectoryof the root user. The
network is configuredin thefollowing form.

Departmental network

Group Network 1
Group Network 2
(by cross-cable)

OSPF
Backbone

A B C D

NAT router

Eachgroupwill work with 4 computers.Oneof them(A) actsasOSPFrouterandexchange
(unicast)routeswith theroutersof othergroups(andwith theNAT router).Oneof them(C)acts
asaninternalrouterwith forwardinformationbetweenthetwonetworksof thegroup. A hasthe
informationaboutC,soC needsnot beanOSPFrouter. Weusemroutedon C sothatB andD
canexchangemulticastroutes.Notethatattheendof thetutorialwewill notrecoverthecontent
of A, sopleasedon’t modify any filesin it.

1. Configurethenetwork interfacesfor B, CandD.TheIP addressesof eachcomputercanbe
foundin thewhiteboard.B andC shoulduseA asdefault route(ignoringtheproblemthat
packetsfrom B to D goesthroughanextra-hop),D shoulduseC asdefault route. SetupC
toforwardpackets(echo1to/proc/sys/net/ipv4/ip_forward),andstopthefirewall
(ipchains) atC.

2. Compiletheprogramsof thelasttutorial. Startethereal to captureall packetsof eth0.
Try to sendmulticastpacketsfrom B, C andD to the group239.255.0.x(x is the group
number)whenall of themarereceiving packets. ObservethatD never receivea multicast
packetsentby B andC.

3. Look at thepacketscapturedby Ethereal.Apart from ARP, DNSandthepacket thatyou
intentionallysendto thenetwork,whatotherpacketyoucanfind? Thesemessagesarethe
waythehoststell any multicastrouterthatit is joining agroup.

4. Now runmrouted atC,withoutany configuration.Confirmthatit is runningusingps -x.
Try theaboveexperimentagain. CanhostD sendsmulticaststo otherhosts?

5. Capturethepacketthatyousentin ethereal, andfind theTTL setfor theIP packet. Why
in thelaststepyoucannotforwardapacket?

6. Modify thesenderprogramsothatit setstheTTL to2 beforesendingthepacket. Retrythe
experiment,andconfirmthatthepacket is indeedreceived.

7. Now sendaSIGUSR1signalto themroutedprocess(with kill -USR1 pid wherepid is
theprocessid of mrouted).Look at thefile /var/tmp/mrouted.dump to find thecurrent
routing informationcomputedby the distancevectoralgorithm. Readthe manpageof
mrouted, in particulartheEXAMPLESsectionat theendof themanpage,to understand
theinformationpresented.
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8. Repeat the last step, this time sending a SIGUSR2 signal, and look at the file
/var/tmp/mrouted.cache. Also, try to send a multicast message with the other side not
listening. Is there any pruning recorded in the cache file? Why?

9. Build a tunnel with the group opposite to you, and stop and restart mrouted. Remember
that apart from the mroute.conf configuration, you must load the ipip module before
restarting mrouted. It should have a threshold of 1 without setting any boundary. Can
multicast of your network can reach to the other side and vice versa? Try to change the
TTL value to an even larger value (say 10) and try again.

10. Repeat step 7 and 8. Note that with more than one mrouted communicating, pruning starts
to be recorded in the cache file. In a larger network with many groups, mrouted must keep
a lot of information about the groups.

11. Modify the tunnel so that it is a boundary for the range 239.255.0.0/8.Restart mrouted,
and try the experiment again. You should not be able to send packets to the other side, which
should be unsurprising. What is interesting is the cache that is dumped when SIGUSR2 is
sent to mrouted. Observes whether each side has pruning information about a group in the
range, when a packet of such address is sent.


