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Using Pointers to Create the required Nodes

Wired Networking

» Ptr<Node> n0 = CreateObject<Node> ();
» Ptr<Node> n1 = CreateObject<Node> ()
» Ptr<Node> n2 = CreateObject<Node> ()
» Ptr<Node> n3 = CreateObject<Node> ();
» Ptr<Node> n4 = CreateObject<Node> ()

» Ptr<Node> bridge1 = CreateObject<Node> ();
» Ptr<Node> bridge2 = CreateObject<Node> ();

n0 and nl — LANI
n3 and n4 — LAN2
n2 - router

Use the CsmaHelper — to create CsmaNetDevice objects
so that we can use a Csma Network Link — similar to using an
Ethernet cable to create a wired network

» CsmaHelper csma;
» csma.SetChannelAttribute ("DataRate", DataRateValue (5000000));
» csma.SetChannelAttribute ("Delay”, TimeValue (MilliSeconds (2)));

For more information on the class CsmaHelper:
»http://www.nsnam.org/docs/release/3.1 | /doxygen/classns3_|_|
_csma_helper.html
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NetDeviceContainer

Required NetDeviceContainer:
one for the two nodes and the router representing LAN|
one for the two nodes and the router representing LAN2

Two other NetDeviceContainer for bridge|’s connections with the nodes in
LANI and for bridge2’s connections with the nodes in LAN2

» NetDeviceContainer topLanDevices;

» NetDeviceContainer topBridgeDevices;

» NetDeviceContainer bottomLanDevices;

» NetDeviceContainer bottomBridgeDevices;

Create the necessary NodeContainers and
NetDeviceContainer

Create a NodeContainer called topLan using 3 pointers
»NodeContainer topLan (n2, n0, n1);

» for (inti=0;i<3;i++)

>

Create a temporary NodeContainer consisting of one of the nodes in topLan and the bridge
Creates a csma Channel between the two nodes and a CsmaNetDevice is installed in each
device

» NetDeviceContainer link = csma.Install (NodeContainer (topLan.Get (i), bridge1));
Separating the two CsmaNetDevices created using the previous command
»  topLanDevices.Add (link.Get (0));
»  topBridgeDevices.Add (link.Get (1));
»
}
Create the bridge netdevice, which will do the packet switching. The bridge lives on the node
bridgel and bridges together the topBridgeDevices which are the three CSMA net devices on
the node in the diagram above.

» BridgeHelper bridge;
» bridge.Install (bridge1, topBridgeDevices);

Repeat for the other LAN

aggregate IP/TCP/UDP functionality to all the nodes except
the bridges

»NodeContainer routerNodes (n0, n1, n2, n3, n4);

»InternetStackHelper internet;

rinternet.Install (routerNodes);

For more information regarding the InternetStackHelper:

http://www.nsnam.org/docs/release/3.1 | /doxygen/classns3_
I_1_internet_stack_helper.html

> »
Assign IP addresses
InternetStackHelper Populate the Routing Tables

»  Ipv4AddressHelper ipv4;

» ipv4.SetBase ("10.1.1.0", "255.255.255.0");
» ipv4.Assign (topLanDevices);

» ipv4.SetBase ("10.1.2.0", "255.255.255.0");
» ipv4.Assign (bottomLanDevices);

Notice that the node acting as the router will have two IP
addresses

The Bridges will not have any IP addresses

The nodes which we have chosen as router nodes will set up
routing tables
»  Ipv4GlobalRoutingHelper::PopulateRoutingTables ();

WitRout this command you cannot transmit packets from one
LAN to another




OnOffApplication Sending data across LANs

Using the OnOffHelper ) »  onoff.SetAttribute ("Remote”,

Generates streams, alternating on-and-off periods

Can be configured to generate many types of traffic » AddressValue (InetSocketAddress (Ipv4Address ("10.1.1.2"), port)));
Eg OnTime=I and OffTime=0 means CBR »  ApplicationContainer app2 = onoff.Install (n3);

Works with either UDP or TCP — by defining a different protocol
»  app2.Start (Seconds (1.1));
ns3:0nOffHelper::OnOffHelper ( std:string protocol, Address address ) , app2.Stop (Seconds (10.0)):

Address - the address of the remote node to send traffic to

OnOffHelper onoff ("ns3::UdpSocketFactory”,
Address (InetSocketAddress (Ipv4Address ("10.1.1.3"), port)));
“

onoft Cofmer: s o Use the same OnOffHelper object as you did before but
For more details regarding the Actributes you can define for the OnOffApplication check: change its Attribute using the .SetAttribute and install it
heep://www.nsnam.org/docs/release/3.| | /doxygen/classns3_I _I_on_off_application.hem! and the GetTypeld section

in a different node
Choose node n0 as the source

> ApplicationContainer app = onoff.Install (n0);
» J/ Start the application

»  app.Start (Seconds (1.0));

»  app.Stop (Seconds (10.0));

Assignment

Create the following

network

Create a CBR stream:

H from n0_S| to n_s
bridgel - -

| from nl_SI to n3_sl

@ router from n0_S2 to n2_s2

| from nl_S2 to n2_s!

Use only PcapTracing





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 36
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 36
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 36
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings with Distiller 7.0 or equivalent to create PDF documents suitable for IEEE Xplore. Created 29 November 2005. ****Preliminary version. NOT FOR GENERAL RELEASE***)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


