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ABSTRACT

Designingsustainableandhigh-performancewirelessmulti-corechipsrequiresamatchlesstradeoff
betweenmanyaspectsincludingscalableandreliablearchitecturesimplementationwhichinitsturn
impliesaware-widebandenergy-efficientwirelessinterfacesandadoptinginnovativestraightforward
optimizationapproachestoachievetheoptimalconfigurationwithaminimalcost.Thispaperfocuses
oninvestigatingvariousexistingdesignsandmethodologiesforwirelessnetworkonchip(WiNoC)
architectures,aswellasthedifferentemergingtechnologiesandoptimizationtoolsforthedesign
ofarobustandreliableWiNoCinfrastructurewithaspecialfocusoncombinatorialoptimization
meta-heuristics.
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1. INTROdUCTION

TheneedforacontinuingprogressinNetwork-on-Chips(NoC)designwasbeingunimpairedsoas
tokeeppacewiththeeverincreasinginsystem-levelintegration,applicationsrequirementsinterms
ofhighcomputingcapabilitiesandQoSandtheemergingofthenext-generationinformationand
communicationtechnologies.

According to authors (Pande et al, 2009a) and (Ganguly et al, 2010), the traditionalNoC
paradigmhasencounteredaseriousissueregardingthecommunicationperformance(throughput
andlatency)andpowerconsumptionwhichimpedesthesystem’sdevelopmentduetotheplanar
metalinterconnects.

Apromisingsolutionistocombinebetweentraditionalwiredlinksforregulartransmissionsand
expresswirelesspathsforlongdistancecommunicationstopreventmulti-hopnetworkdelays.The
WiNoChasemergedasapromisingalternativefortheconventionalmetallicinterconnectsbased
NoCandhasbeenreadilyacceptedtomitigatethelargedelayandhighpowerdissipationissues
offeredbytheNoC.
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In thispaper,wewill target thewirelesssolution,whichconsists inreducingthenumberof
hopsinatransmissionpathbyplacingwirelessequipmentonparticularpositions,andtherefore,the
messagetravelsthroughsmallernumberofwirelessnodes.

Althoughtheon-Chipwireless-networkcanimprovetheperformancemorethananytraditional
NoCsystem,thepresenceoftheadditionalwirelessequipmentleadstotheimpositionofhardware
overhead.

AnotherimportantmatteristheimplementationofpotentialWiNoCarchitecturesencompassing
suitable topologies, routingschemesandarbitration techniques thatmatcheswell theapplication
needs(Rahamanetal,2016).

Numerousapproacheshavebeendeveloped in thiscontextwith theaimofpruningWiNoC
systems.Theyresembleeachothermuchmorecloselyinconflictingobjectivesoptimizationwhile
differinthemethodology.Generally,thepotentialsolutioncanfallwithinoneoracombinationof
thefollowingthreeaxes:

• Implementation of an aware wideband adaptive antenna, energy efficient transceiver often
compatiblenanometerComplementaryMetal-OxideSemiconductor(CMOS)technology.

• Applicationofmeta-heuristicapproachesforachievingtheoptimalhybrid/wirelessconfiguration.
• Buildingascalablearchitectureimplyingeffectiveroutingalgorithm,innovativetechniquesand

toolswhichensurebestreliabilityandcoverallthewirelesscommunicationproblems.

ThemostrelevantWiNoCstudieshavestatedthatbuildingascalableandareliablearchitecture
withenergy-efficienttransceiversandamulti-objectiveoptimizedsolutionisnottrivial.Sincethese
criteriaareconflictwitheachother,thismaysometimesleadtounacceptableresultsonperformance,
andtherefore,adeepmulti-fieldstudyisinevitable.

Unlikethemajorityoftheproducedsurveys(Li,2012)(DebandMondal,2014),(Marjanetal,
2017),(BenAchballahetal.,2017),(KARIMetal.,2019),and(Lallas,2019),oursurveyconcentrates
onstudyingwirelessNoCinfrastructuresaccordingtothethreeabovementionedaxeswithafocus
on their additive design procedures introduced at Wireless Interface (WI) level, topologies and
optimizationmeta-heuristics.Ourobjectiveistostudy,compareandanalyzethedifferentresults
obtainedfromthereleasedworksinthecontextofWiNoC(Figure1).

Figure 1. WiNoC study axes
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