
CrossbarNetworks

Crossbarnetworksallowanyprocessorinthesystem toconnecttoanyotherprocessoror

memoryunitsothatmanyprocessorscancommunicatesimultaneouslywithoutcontention.A

newconnectioncanbeestablishedatanytimeaslongastherequestedinputandoutputports

arefree.Crossbarnetworksareusedinthedesignofhigh-performancesmall-scale

multiprocessors,inthedesignofroutersfordirectnetworks,andasbasiccomponentsinthe

designoflarge-scaleindirectnetworks.Acrossbarcanbedefinedasaswitchingnetworkwith

NinputsandM outputs,whichallowsuptomin{N,M}one-to-oneinterconnectionswithout

contention.Figure1.9showsanN×M crossbarnetwork.Usually,M =Nexceptforcrossbars

connectingprocessorsandmemorymodules.

CubeInterconnectionNetwork

Cube-ConnectedCubes(CCC).ACCCishypercubewitheachnoderepresentedasacube.We

considerfourCCCnetworkstructuresusingdifferentcriteriaforglobalconnections.A

comparisonismadeoftheirnetworkconnectivityandaveragenodedistance.Wealsopropose

ageneralizedroutingalgorithm andageneralizedbroadcastingalgorithm thatcanbeapplied

todifferentCCCstructures.TheresultsofthenetworktopologystudyshowtheCCCstillkeeps

desirablehypercubepropertiessuchastheexistenceofparallelnode-disjointpaths.Moreover,

theCCChasalowernodedegreethanthehypercube.

FattreeInterconnectionNetwork

TheIPaddressassignmentinafat-treetopologyfollowsacertainpattern.Wewillillustrate

thisusingIPv4privateaddressblock10.0.0.0/8fortheentire4-podfat-treetopology.The

basicaddressingschemeis10.pod.switch.1forswitchesinpods.Forexample,switch1

markedinFigure12.3,whichislocatedinpod-0,isassignedtheIPaddress10.0.0.1while

switch2isassigned10.0.1.1,switch9isassigned10.0.2.1,switch10isassigned10.0.3.1,and

soon.Thus,podnumbersgofrom lefttoright,andtheswitchesarenumberedlefttoright,

andafterthat,from thebottom (edge)tothetop(aggregation)withineachpod.Thecore

switchesareassignedIPaddressesoftheform 10.k.x.y,wherexstartswith1andin

incrementsof1everycoreswitches,whileystartsfrom 1ineachblockofcoreswitches,left

toright.Thus,forthe4-podfat-treetopology,thecoreswitchesarenumbered10.4.1.1,10.4.1.2,

10.4.2.1,and10.4.2.2,from lefttoright.

Theendhostnumberingisoftheform 10.pod.switch.ID.Here,theIDisnumberedfrom leftto



rightstartingwith2asachildoftheedgeswitch.Thus,inpod-0,thetwohostsoffofswitch1

withIPaddress10.0.0.1arenumbered10.0.0.2and10.0.0.3,from lefttoright.Therefore,we

canthinkofswitch1withitstwochildhoststobeinthesubnet10.0.0.0/24.Similarly,for

switch2withIPaddress10.0.1.1,hostsarenumbered10.0.1.2,10.0.1.3,from lefttoright;i.e.,

theyareinaddressblock10.0.1.0/24.Next,theaddressblockisdefinedbasedonthelocation

ofeachpod.Forexample,pod-0hastheaddressblock10.0.0.0/16.Thepod-0ofthe4-podfat-

treetopology


