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ABSTRACT

Thisarticlepresentsaqualitativeanalysisofa3Droutingalgorithmina3×3×3meshNOCtopology.
Theeffectofloadvariationonthroughput,totalenergy,andmaximumdelayfordifferenttypesof
routingisobserved.ThesimulationwasperformedonanAccessNOXIMnetwork-on-chipsimulator
underrandomtrafficconditions.Theresearchinvolvesqualityparametersliketotalpacketsreceived,
totalreceivedflits,globalaveragedelay(cycles),globalaveragethroughput(flits/cycle),throughput
(flits/cycle/IP),maxdelay(cycles),totalenergy(J),averagepower(J/cycle),averagepowerperrouter
(J/cycle),andaveragewaitingtimeineachbuffer.Inthisarticle,itwasobservedaftercomparing
alltheroutingtechniquesagainstthementionparameterstheXYZroutingtechniqueswasfound
performbetterfollowedbyWestfirst,andNorthlast,whilepoorperformancewasobservedagainst
odd-even,negativefirst,andfullyadaptive.

KEywoRDS
3D-Mesh, E-Hospital, Energy, Network-On-Chip, NOXIM, Routing, Throughput

1. INTRoDUCTIoN

AfastandsmartbiomedicalDASiscomposedofmanyintegratedIPsandscaledinterconnects.
ManysmartsensorsareeitherintegratedwithinthechipintheformofanIPblockorconnected
throughthesmartinterface.Theloggeddataiscommunicatedthroughinternetenabledintegrated
IP.Themultilayer3Dsystemonchipisthebeston-chipclinicsolution,Wherethesensingrowisfor
gettingthedatafromvariousbiomedicalsensors,themiddlerowistologthedataandgeneratethe
actuatingsignalsforremotesurgerythroughrobotichands.Thelastlayerofthearchitecturecontains
thesetofIPcoresofouteractuatorsinterfacethroughtheinternet,Bluetoothandwi-fimodules.
ThescaledSoCarchitectureforbiomedicalapplicationsisverycrucialforrealtimeapplications.
So,theroutingalgorithmsshouldroutethepacketswithimprovedqualityofservices.Expansion
ofnewportsintheroutercanvanquishissueofobligeddatatransfercapacityandscaling.3DNoC,
architecturecreatedusingvariousuniformsiliconplanesandeachuniqueplaneisa2Dmeshtopology
associatedwithverticalconnectionsorinterconnectionwires.Acapableroutingisrequiredtoexplore
alltheavailableapproachestostreamlinetheperformanceasfarasthroughput,numberofreceived
packets,receivedflits,latency,energyandaveragepower(Saini&Ahmed,2015;Kourdy&Nouri,
2012).NoCconfigurationmustbebasicandshort-wayrouteisveryconsideredforlowinertness
andpowerdispersal.anotheroptiontotraditionalon-chipcorrespondencecoordinatewithauniform
stackablemulti-chipmodules(MCM)inthree-dimensionalutilizingthroughsiliconvia(TSV).The
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changefrom2Dto3DNoCisdonebyappropriatingthe tilesontodifferent layersof3DNoC.
(Paulo&Ababei,2010)Explainedoutlineofhomogeneousframeworkonparticularlayersusing
heterogeneousfloorplan(Sehgal,2015).Therouterassignment-basedplanapproachisutilizedfor
arrangementofProcessingElements(PE)onfirstlayersandtheirlimitedassociationwiththerouter
isdeterminedtothesecondlayer.ApplicationparticularNoCplanwithupgradedcontrolutilization
andleastrangemanagedripupandreroutetechniqueforcoordinatingstreamsandarouterblending
framework to streamline a given framework (Yan & Lin, 2011). NoC architecture gives a wide
arrangementspaceincludingsystemtopology,routingalgorithms,androuterdesign,whereallimpact
frameworkexecutiontotheimpairmentofdifferentmeasuresofsystemassets;alongtheselinesthe
systemdesignforsuchinstalledapplicationsoughttobecarefullychosentomeettheprerequisites
(Matsutani,Koibuchi,&Amano,2007).Suchimplantedapplicationsfrequentlyrequesttightoutline
imperativesregardingcostandperformance,inthismannerthesiliconspendingplanaccessiblefor
theiron-chipmastermindstructureshouldbeunassumingaslongastherequiredexecutionismet.
Systemon-Chips(SoCs)havebeenconcentratedtointerfacevariousprocessingcoresonasolitary
chipbyacquaintingasystemstructurecomparablewiththatofparallelPCs(Dally&Towles,2001)
OtherthanNoCs,three-dimensionalincorporatedcircuits(3DICs)areanotherappealinganswer
forframeworkperformancechangebydecreasingtheinterconnectlength.(Beyne,2006)Howevera
noteworthynewworldviewforproceededwithMoore’slawincorporationis3Dchipstacksinlight
ofanassortmentofverticalinterconnectiontechniques(Ye,Duan,Xuetal.,2009).3Dintegration
giveschancestocostdiminishmentandyieldchangeinreconciliationofvariousadvancements,for
example,CMOS,DRAMandMEMScircuitsthroughthecapacitytoactualizethemovermultipledie
layersonasimilarchip.Itcanlikewisedecreaseshapefactorinapplicationswhereestimateisbasic,
whilepowerfulwarmthdispersalandtemperaturecontrolcanbeatest.Togetthemostpreferred
standpointoutof3Dchipstacksinmultiprocessorsystems,thecorrespondenceconfigurationneeds
tohelpbeneficialandhighthroughputverticalcommunication.

In this paper, we analyze the adaptability of the NoC for such frameworks. Moreover, the
developing three-dimensional (3D reconciliationandprocessadvancespermit theplanofmulti-
level IntegratedCircuits (ICs).Asoutlined in (Vasilis&Friedman,2007), thismakesnewplan
openingsinNoCoutline.Withaspecificendgoaltofulfilltherequestsofrisingframeworksfor
scaling,executionandusefulness3Dincorporationisawaytosuittheserequests(9).Forexample,
acriticallesseningcanbeproficientinthenumberandlengthofoverallinterconnectionusing3-D
integration.Onchoosingwhethertopickatwo-dimensional(2D)or3DNoCasaplanitisshowed
upin(AlexandrosB,2007)that3DNoCsareprofitable,givingbetterexecution.

2. RELATED woRK

ManyresearchershaveusedtheNoCwithbiomedicalenabledIPsforreal-timeanalysisofbiomedical
and biometric signals (Al Khatib et al., 2006). NoC offer high adaptability and the consistency
ofasystemstructure,supportinglesstroublesomeinterconnectshowingandallthemoreintense
circuits.Thestandardinterconnectspineofthesystemjoinedwithpropercommunicationprotocols
improvetheadaptabilityofsuchframeworks.Thebenefitsof3DNoChavebeennowtalkedabout
before.Becauseoftheneedofexpandingadaptabilityinstructurewhat’smore,ultra-highspeedfor
applications,forexample,realtimevideohandling,multimedia,consumer,etc.Beginningsequentially
withtheworkthathascontributeditspartofresearchandframingbaseforthispaper.Ogras,Hu,
andMarculescu(2005)hadcalledattentiontothatidentificationofinformationpacketsanderrors
inrouting.Anautonomousbodysensornetworkcaneasilybemappedon3DNoC,whereeachlayer
isassignedforsensingloggingandactuating(Wangetal.,2010).Theproposedstrategydependson
newerrordetectionandcorrectioncomponentappropriatefordynamicNOCs,wherethenumberand
positionofprocessorcomponentsshiftduringruntime.Thispapergivesthetrafficloadvariationson
averagelatencyandpowerforDYADroutingcalculation,thiscalculationhavingbothdeterministic
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andversatileroutingcalculation.Thiscalculationisutilizedtodecidethewayofapacketsfrom
sourcetothedestination.ThebestexhibitionsofroutingcalculationintheNOCdesignsareleast
latency,leastpowerandgreatestthroughput.Thepointistodecreasethetransmissiondelayandto
guaranteetheneedtotheshortestwayroutingofinformation.(Rahmani,Latif,Liljebergetal.,2010)
presentsthattheconventionalbus-basedsystemframeworksarenotreliableforSOCduetoabsence
of adaptability, parallelism incorporation, high inactivity, control diffusing, and low throughput.
Systemonchiphasbeenfoundasapromisinganswerforfutureframeworksonchipoutlineandis
initsconditionof-workmanshipofNoC.Itoffersmoreversatilitythanthecommontransport-based
interconnection,enablesmoreprocessors toworksimultaneously.3DNoChasbeenproposedto
managetheissuesexperiencedin2DNoC.Thisoffersarrangementofbringdownpowerutilization
andhigherspeed.Inthismanner,a2×2×4meshtopologyvirtualchannelswitchisbeingcomposed,
SimulatedandSynthesizedinXilinxISEplansuite.(Khan&Ansari,2011)proposedthequadrant
XYZroutingalgorithmisusedtobuilda3DAsymmetricTorusNoCrouter.Becauseofthesetypes
ofnetworkshassteadyhubdegree,recursivestructure,greatscalabilityandbasiccommunication
algorithms. Paper introduces a Register Transfer Logic (RTL) reproduction model of Quadrant-
XYZmeasurementarrangeroutingalgorithmfor3-DasymmetrictorusNoCwritteninVerilogand
synthesizeonXilinxvertex-6achievedmaximumoperatingfrequency750MHz.(Feero&Pande,
2009)Three-dimensionalNoCsarecommonexpansionsof2Dplans.thispaper,shownthatother
thandecreasingtheimpressioninacreatedplan,3Darrangesstructuresgiveasuperiorexecution
contrastedwithcustomary,2DNoCdesigns.Authorillustratedthatbothmeshandtree-basedNoCs
arepreparedtodoaccomplishingbetterexecutionwheninstantiatedina3DICconditioncontrasted
andmorestandard2Dutilizationcondition.Themesh-basedmodelsdemonstratehugeexecutionpicks
upasfarasthroughput,inertness,andpowerdispersalwithalittlezoneoverhead.Thenagain,the,
3Dtree-basedNoCsaccomplishcriticalpickupinpowerdispersalandareaoverheadwithnochange
inthroughputandlatency.Withtheappearanceof3DICs,theachievableexecutionprofitsbyNoC
approachwillbemorearticulatedasappearedinthispaper.Thusly,thiswillencourageselectionof
theNoCdemonstrateasastandard(Dally&Towles,2001)lookedat2DMESHstructuresandtheir
3Dpartnersbyinvestigatingthezero-stacklatencyandpowerutilizationofeachsystem.Thisisan
assessmentthatdemonstratesaportionofthebenefitsof3DNoCs,yetitnotoneortheotherapplies
anyreal-timeactivitydesignnordoesitgaugeotherimportantexecutionmeasurements.Weplanto
addresstheseworriesbyapplyingcontinuousactivityoutlinesinacycle-correctsimulationandby
measuringexecutionthroughbuiltupmeasurementsfor3DNoCstructures(Ahmed&Abdallah,2013).
Thepaperexhibitstheperformanceexaminationofroutingtechniqueson3×3meshNOCtopology.
Theimpactofloadondelayandtotalnetworkenergyfordifferenttypesofroutingisobserved.The
reproductionisperformedonNOXIMorganizeonchiptestsystemunderrandomtrafficconditions.
Theexplorationincludescreatingofarrangementmodelbasedonsupportvectormachine.Thequality
parametersgaveascontributiontothemodelagainsttheexecutionforroutingalgorithmsinviewof
Network-on-Chipstageareminimumdelay,leastvitalityandgreatestthroughput.

3. 3D NoC EVALUATIoN MoDEL

Thecomparisonof3Droutingalgorithmin3×3×3meshnetworkonchip topologyasshownin
Figure1iscarriedoutNoximSimulator.

LinkCalculation:

XL=X1X2(N3-1)+X1X3(N2-1)+X2X3(N3-1)

WhereXListotalnumberoflinks
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X1=XDimension
X2=YDimension
X1=ZDimension

ThequalitativeanalysisinvolvedtheparameterincludingTotalPacketReceived(TPR),Total
receivedflits(TRF),Globalaveragedelay(cycles)(GAD),Globalaveragethroughput(flits/cycle)
(GAT),Throughput(flits/cycle/IP)(T),Maxdelay(cycles)(MD),Totalenergy(J)(TE),Avgpower(J/
cycle)(AP),Avgpowerperrouter(J/cycle)(APPR),Avgwaitingtimeineachbuffer(cycles)(AWT)as
showninTable1.Theanalysiswasdoneundervaryingloadconditionincludedbypacketinjection
ratiohavingrangefrom0.1to1.0meansthateachnodesendspacketstothisnodeduringacycle
havingperiodvalue1000.Theoutputgeneratedissharedindatafileforeachroutingalgorithmunder
varyingpacketinjectionratio.Thedata

generatedwasusedtocomputecorrelationscorebythecorrelationmodelasshowninFigure
2.Thecorrelationplotamong3Droutingalgorithmbasedontheparametersincludingthroughput(T),
Totalreceivedpackets,Totalreceivedflits,Globalaveragedelay,Globalaveragethroughput,Max
delayandTotalenergyshownapositivecorrelationof(1)betweenXYZ,northlastandnegativefirst.
Thevalueinvolves<1foroddevenandfullyadaptive0routingalgorithms.Althoughallthe3D
routingalgorithmshaveshownapositivecorrelationwithXYZroutingandwithaslightlyvarying
correlationsure.Thehighpositivecorrelationprovesalltheroutingalgorithmstobehaveinasimilar
fashionagainsttheinputparametersbutwithvaryingefficiencyasshowninFigure2.

2.1 Total Packet Received
TotalpacketReceivedofXYZroutingwasobservedmaximumvalue27371andNegativefirstrouting
wasobservedminimumvalue2300(Table2).Undervaryingloadconditionswherepacketinjection
ratiowerevariedfrom0.1to1.0asshowninFigure3.

Figure 1. 3×3×3 mesh network topology
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2.2 Total Received Flits
AtotalReceivedflitofXYZroutingwasobservedmaximumvalue218903andNegativefirstrouting
wasobservedminimumvalue18400(Table3).Undervaryingloadconditionswherepacketinjection
ratiowasvariedfrom0.1to1.0asshowninFigure4

2.3 Global Average Delay
GlobalAverageDelayofOdd-Evenroutingwasobservedmaximumvalue176.12andNegativefirst
routingwasobservedminimumvalue51.909.Undervaryingloadconditionswherepacketinjection
ratiowerevariedfrom0.1to1.0asshowninfigure5

Table 1. Average values of all routing algorithms

TRF TRF GAD GAT T MD TE AP APPR AWTB

Name of 
routing

Total 
received 
packets

Total 
received 

flits

Global 
average 
delay

Global 
average 

throughput
Throughput Max 

delay
Total 

energy Avg power
Avg 

power per 
router

Avg 
waiting 
time in 

each 
buffer

XYZ 17794.5 142309.7 36.99745 0.42841 0.395344 292.2 0.005334 5.33E-07 1.48E-08 43.21712

Westfirst 17514.6 140074.2 40.39419 0.424003 0.389134 319.1 0.005256 5.26E-07 1.46E-08 47.0513

oddeven 13831.7 110607.3 91.86806 0.342039 0.307273 961.3 0.004154 4.15E-07 1.15E-08 104.0377

northlast 17434.2 139431.1 41.83271 0.41877 0.387347 291.6 0.005233 5.23E-07 1.45E-08 48.63043

negativefirst 10474 83767.2 25.60681 0.548094 0.23271 172.7 0.003175 3.18E-07 8.82E-09 31.49928

fullyadaptive 10859.9 86850.8 31.59711 0.509291 0.241276 181.1 0.003294 3.29E-07 9.15E-09 39.98067

Figure 2. Correlation score by the correlation model
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2.4 Global Average Throughput (Flits/Cycle)
GlobalAverageThroughputofNegativeFirstroutingwasobservedmaximumvalue1.1432andOdd-
Evenroutingwasobservedminimumvalue0.411(Table5).Undervaryingloadconditionswhere
packetinjectionratiowerevariedfrom0.1to1.0asshowninFigure6

2.5 Throughput (flits/cycle/IP)
ThroughputofXYZroutingwasobservedmaximumvalue0.60812andNegativeFirstroutingwas
observedminimumvalue0.05111(Table6).Undervaryingloadconditionswherepacketinjection
ratiowerevariedfrom0.1to1.0asshowninFigure7

Table 2. Total packet received for all routing algorithms

Routing 
Techniques XYZ WF OE NL NF FA

PIR

0.01 3637 3540 3547 3627 3635 3589

0.02 7232 7150 7169 7033 7086 7137

0.03 10574 10664 10546 10532 10516 10659

0.04 13893 13953 13939 13952 13975 13937

0.05 17197 17102 17205 17536 17421 17179

0.06 20602 20394 17296 20469 20437 20382

0.07 23789 23686 17402 23638 14776 23470

0.08 26282 26225 16856 25993 11041 4072

0.09 27368 26395 17279 25956 3553 5049

0.1 27371 26037 17078 25606 2300 3125

Figure 3. Total packet received
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2.6 Max Delay (Cycles)
MaximumDelayofOdd-Evenroutingwasobservedmaximumvalue1694andNegativeFirstrouting
wasobservedminimumvalue243(Table7).Undervaryingloadconditionswherepacketinjection
ratiowasvariedfrom0.1to1.0asshowninFigure8

2.7 Total energy (J)
TotalEnergyofXYZroutingwasobservedmaximumvalue0.00815734andNegativeFirstrouting
wasobservedminimumvalue0.000777265(Table8).Undervaryingloadconditionswherepacket
injectionratiowasvariedfrom0.1to1.0asshowninFigure9.

Table 3. Total Received flits for all routing algorithms

Routing 
Techniques XYZ WF OE NL NF FA

PIR

0.01 29096 28319 28371 29004 29075 28706

0.02 57833 57192 57320 56240 56661 57084

0.03 84566 85289 84325 84227 84078 85255

0.04 111092 111581 111470 111578 111778 111464

0.05 137527 136770 137594 140249 139329 137377

0.06 164778 163095 138318 163698 163446 162984

0.07 190254 189445 139142 189059 118178 187670

0.08 210161 209703 134806 207893 88303 32576

0.09 218887 211095 138171 207573 28424 40392

0.1 218903 208253 136556 204790 18400 25000

Figure 4. Total received flits
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3. RESULTS AND DISCUSSIoN

3.1 Throughput Vs Maximum Delay
TheroutingalgorithmXYZwasobservedtoprovidemaximumthroughputhavingvalue0.4compared
torest.Negativefirstroutingalgorithmwasobservedtoprovideminimumthroughputwithvalue
0.23.Whilemaximumdelaywith respect tohigh throughputwasalsoobserved incaseofXYZ
routinghavingvalue0.15.Theminimumvalueformaximumdelaywithrespecttothroughputwas
observedwithvalue<0.1incaseofoddevenroutingalgorithm.Althoughinrestofroutingalgorithm
maximumdelaywasobservedtobebetween>0.1and<0.16butXYZoutperformedalltheother
routingalgorithmsinthecomparisonasshowninFigure10

Table 4. Global average delay for all routing algorithms

Routing 
Techniques XYZ WF OE NL NF FA

PIR

0.01 9.168 9.20593 9.31999 9.2214 9.15763 9.18055

0.02 10.3803 10.2761 10.7551 10.3056 10.4445 10.4215

0.03 11.6934 11.8273 12.748 11.85 11.7503 11.9908

0.04 13.7183 14.1114 16.2124 13.6277 13.7698 13.9094

0.05 15.9869 16.5416 48.5791 17.1925 17.2391 16.7104

0.06 20.9276 21.2005 133.778 21.9753 22.714 21.351

0.07 30.7072 32.7534 164.822 33.8543 30.5138 30.3002

0.08 58.7509 74.4877 172.59 81.1273 27.3839 44.5575

0.09 95.3059 102.801 173.756 105.563 61.1855 86.2515

0.1 103.336 110.737 176.12 113.61 51.9096 71.2982

Figure 5. Global average delay
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3.2 Throughput Vs Total energy
Theenergyconsumptionisoneoftheimportantcriteriawhilecomparingroutingin3DNoCmesh
networks.Althoughmaximumenergywithrespecttothroughputobservedagainsttheallrouting
algorithmswas>0.7(scaled).ThethroughputwasobtainedhighonlyincaseofXYZwhileminimum
throughputwasobservedincaseofnegativefirstfollowedbyfullyadaptiveroutingalgorithmas
showninFigure11.

3.3DistributionAnalysis
Thedistributionanalysiswasusedtocomputethedistributionanalysisbasedonthreeimportant

parametersasshowninTable9.
TheXYZwasobservedtoperformmuchbetterintermsofthroughput,delayandenergyconsumed

comparedtorest.Throughenergyconsumedbyeachroutingalgorithmundervaryingloadalmost

Table 5. Global average throughput for all routing algorithms

Routing 
Techniques XYZ WF OE NL NF FA

PIR

0.01 0.131128 0.154169 0.13191 0.119436 0.148654 0.149621

0.02 0.198621 0.191864 0.19651 0.19231 0.191901 0.193352

0.03 0.267713 0.270714 0.265213 0.265825 0.266166 0.270911

0.04 0.337168 0.342166 0.33883 0.341971 0.341099 0.341031

0.05 0.412397 0.410307 0.413886 0.420509 0.417601 0.412882

0.06 0.487191 0.481751 0.415591 0.484218 0.48367 0.482091

0.07 0.557182 0.555164 0.422513 0.554968 0.621943 0.550318

0.08 0.614705 0.61205 0.401513 0.605731 0.932598 0.862763

0.09 0.640138 0.614538 0.422819 0.605337 0.934038 0.800862

0.1 0.637857 0.60731 0.411604 0.597396 1.14327 1.02908

Figure 6. Global average throughput
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similaragainsteachalgorithmbutXYZwasobservedtohavebestthroughputvsdelayratioasseen
intheFigure12comparedtorest.Theperformanceofoddeven,fullyadaptiveandnegativefirst
routingalgorithmwasfoundtobeworstshowninTable9

4. CoNCLUSIoN AND FUTURE SCoPE

Inthesimulationusing3DNoCmeshanalyticalmodelitwasconformedthattheperformanceof
XYZwasfoundtobebetterwhencomparedtotherestotherwestfirst,oddevennorthlast,negative
firstandfullyadaptive.Whiletheperformanceofwestfirst,oddevenandnorthlastroutingalgorithm
wasobservedtobeaverage.Thepoorperformanceintermsofthroughputandelaywasobserved

Table 6. Throughput for all routing algorithms

Routing Techniques XYZ WF OE NL NF FA

PIR

0.01 0.08083 0.078672 0.078816 0.080575 0.080772 0.079747

0.02 0.160663 0.158883 0.159238 0.156238 0.157407 0.158583

0.03 0.234929 0.236938 0.23426 0.233987 0.233573 0.236843

0.04 0.30862 0.309978 0.30967 0.30997 0.310525 0.309653

0.05 0.382058 0.379955 0.382244 0.38962 0.387064 0.381641

0.06 0.457762 0.453087 0.384255 0.454762 0.454062 0.452779

0.07 0.528536 0.526289 0.386544 0.525216 0.328305 0.521358

0.08 0.583839 0.582567 0.374499 0.577538 0.245311 0.090498

0.09 0.60808 0.586434 0.383847 0.576649 0.078964 0.112211

0.1 0.608125 0.578538 0.37936 0.568918 0.051116 0.069451

Figure 7. Throughput
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innegativefirstandfullyadaptive.ThebestimplementationofproposedworkisClinic-on-Chipas
showninFigure13.

Thepaperhasinvestigatedthementionedroutingalgorithmsfor3Dmeshtopologyinnetwork-
on-chip.Theintentofthestudywastodeterminethebestperformanceamongthecomparedrouting
algorithmsintermofqualityparametersasshownintable1.IthasbeenobservedthatXYZrouting
algorithmwhichtriestofindthenearestroutewithrespecttoX,Y,Zdirectionstowardsthedestination
outperformancetherestofthealgorithms.Inthefutureworkwemaygoformultilevelcongestion
analysisinothertoanalyzeandfutureimprovestheperformanceofXYZalgorithms.

Table 7. Max delay for all routing algorithms

Routing 
Techniques XYZ WF OE NL NF FA

PIR

0.01 39 34 40 32 36 27

0.02 50 42 56 53 49 56

0.03 62 54 101 66 60 59

0.04 78 119 113 92 97 70

0.05 138 155 731 132 116 130

0.06 169 176 1783 209 279 172

0.07 261 286 1403 447 311 264

0.08 736 610 2336 611 201 251

0.09 709 1027 1356 617 344 456

0.1 680 688 1694 657 234 326

Figure 8. Max delay
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Table 8. Total energy for all routing algorithms 

Routing 
Techniques XYZ WF OE NL NF FA

PIR

0.01 0.001158 0.00113 0.001121 0.001146 0.001148 0.001142

0.02 0.002221 0.002196 0.00219 0.002153 0.002174 0.002185

0.03 0.003206 0.003226 0.003192 0.003194 0.003177 0.003218

0.04 0.004179 0.004215 0.004191 0.004192 0.004187 0.004211

0.05 0.005145 0.005127 0.005127 0.005237 0.005226 0.005154

0.06 0.006142 0.006091 0.005175 0.006113 0.006129 0.006105

0.07 0.007115 0.007037 0.00524 0.007077 0.004436 0.006989

0.08 0.007845 0.007827 0.005021 0.007771 0.003351 0.001309

0.09 0.008174 0.00791 0.00516 0.007775 0.001147 0.001597

0.1 0.008157 0.007797 0.005118 0.007674 0.000777 0.001033

Figure 9. Total energy
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Figure 10. Throughput vs. maximum delay

Figure 11. Throughput vs total energy
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Table 9. Throughput vs total energy and throughput vs maximum delay

Name of routing Throughput Total energy Max delay
Throughput 
vs total energy 
(T-STE)

Throughput 
vs max delay 
(T-MD)

XYZ 0.395344 0.005336 262.9 0.7408 0.150378178

Westfirst 0.393148 0.005307 287.6 0.7409 0.136699583

oddeven 0.303455 0.004099 843.6 0.7403 0.035971432

northlast 0.387885 0.005247 287 0.7393 0.135151533

negativefirst 0.211896 0.002902 171 0.7302 0.123915556

fullyadaptive 0.240607 0.003282 190.8 0.733 0.126104507

Figure 12. Distribution analysis



International Journal of E-Health and Medical Communications
Volume 11 • Issue 3 • July-September 2020

100

Figure 13. NoC implementation in e-hospital
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