CSI1S0234B Computer and Data Communication (ClassB)
Tutorial 11
The multicast routing daemon

We will usethe resultof the last tutorial to examinehow multicastingworks over multicast
routers. They are placedto the computer underthe homedirectory of ther oot user The
network is configuredn thefollowing form.

Group Network 1

Group Network 2
Wross-cable)
NAT router
Departmental network

OSPF
Backbone

Eachgroupwill work with 4 computers.Oneof them(A) actsasOSPFrouterandexchange
(unicastyouteswith theroutersof othergroupsandwith theNAT router).Oneof them(C) acts
asaninternalrouterwith forwardinformationbetweerthetwo networksof thegroup. A hasthe
informationaboutC, soC needsotbean OSPFrouter We usemroutedon C sothatB andD

canexchangeamulticastroutes.Notethatattheendof thetutorialwewill notrecoverthecontent
of A, sopleasedon’t modify ary filesin it.

1.

Configurethenetwork interfacedor B, CandD. ThelP addressesf eachcomputercanbe
foundin thewhite board. B andC shoulduseA asdefaultroute(ignoringtheproblemthat
pacletsfrom B to D goesthroughanextra-hop),D shoulduseC asdefaultroute. SetupC
toforwardpaclets(echolto/ pr oc/ sys/ net /i pv4/i p_f or war d),andstopthefirewall
(i pchai ns) atC.

Compiletheprogramsof thelasttutorial. Startet her eal to captureall paclketsof et hO.
Try to sendmulticastpacletsfrom B, C and D to the group239.255.0.Xx is the group
number)whenall of themarereceving paclets. ObsenethatD never receve a multicast
pacletsentby B andC.

Look at the pacletscapturedoy Ethereal. Apart from ARP, DNS andthe paclet thatyou
intentionallysendto thenetwork, whatotherpacletyou canfind? Thesemessagearethe

Now runnr out ed atC, withoutary configuration.Confirmthatit isrunningusingps - x.
Try theabove experimentagain. CanhostD sendsnulticastdo otherhosts?

Captureghepacletthatyousentin et her eal ,andfindtheTTL setfor thelP paclet. Why
in thelaststepyou cannotforwarda paclet?

Modify thesendeprogramsothatit setsheTTL to 2 beforesendinghepaclet. Retrythe
experimentandconfirmthatthe pacletis indeedreceved.

Now senda SIGUSR Isignalto themroutedprocesgwith ki | | - USRL pi d wherepid is
theprocessd of mrouted)Look atthefile / var / t np/ nr out ed. dunp to find thecurrent
routing information computedby the distancevector algorithm. Readthe man pageof
nr out ed, in particularthe EXAMPLES sectionat theendof the manpageto understand
theinformationpresented.
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Repeat the last step, this time sending a SIGUSR2 signal, and look at the file
/var/ t np/ nr out ed. cache. Also, try to send amulticast message with the other side not
listening. Isthere any pruning recorded in the cache file? Why?

Build a tunnel with the group opposite to you, and stop and restart nr out ed. Remember
that apart from the nr out e. conf configuration, you must load thei pi p module before
restarting nr out ed. 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 valueto an even larger value (say 10) and try again.

Repeat step 7 and 8. Note that with more than one nr out ed communi cating, pruning starts
to berecorded in the cachefile. Inalarger network with many groups, mrouted must keep
alot of information about the groups.

Modify thetunnel sothat it isaboundary for therange239. 255. 0. 0/ 8. Restart nr out ed,
and try theexperiment again. You should not be ableto send packetsto the other side, which
should be unsurprising. What isinteresting isthe cache that is dumped when SIGUSR2 is
sent to nr out ed. Observeswhether each side has pruning information about agroup in the
range, when a packet of such addressis sent.



