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Arrayprocessor

arrayprocessorAcomputer/processorthathasanarchitectureespeciallydesignedforprocessingarrays

(e.g.matrices)ofnumbers.Thearchitectureincludesanumberofprocessors(say64by64)working

simultaneously,eachhandlingoneelementofthearray,sothatasingleoperationcanapplytoall

elementsofthearrayinparallel.Toobtainthesameeffectinaconventionalprocessor,theoperation

mustbeappliedtoeachelementofthearraysequentially,andsoconsequentlymuchmoreslowly.

Anarrayprocessormaybebuiltasaself-containedunitattachedtoamaincomputerviaanI/Oportor

internalbus;alternatively,itmaybeadistributedarrayprocessorwheretheprocessingelementsare

distributedthroughout,andcloselylinkedto,asectionofthecomputer'smemory.

Arrayprocessorsareverypowerfultoolsforhandlingproblemswithahighdegreeofparallelism.They

dohoweverdemandamodifiedapproachtoprogramming.Theconversionofconventional(sequential)

programstoservearrayprocessorsisnotatrivialtask,anditissometimesnecessarytoselectdifferent

(parallel)algorithmstosuittheparallelapproach.

Arrayprocessingisawideareaofresearchinthefieldofsignalprocessingthatextendsfromthe

simplestformof1dimensionallinearraysto2and3dimensionalarraygeometries.Arraystructurecan

bedefinedasasetofsensorsthatarespatiallyseparated,e.g.radioantennaandseimicarrays.

Arrayprocessorsarealsoknownasmultiprocessorsorvectorprocessors.Theyperformcomputations

onlargearraysofdata.Thus,theyareusedtoimprovetheperformanceofthecomputer.

TypesofArrayProcessors

Therearebasicallytwotypesofarrayprocessors:

AttachedArrayProcessors

SIMDArrayProcessors

AttachedArrayProcessors

Anattachedarrayprocessorisaprocessorwhichisattachedtoageneralpurposecomputerandits

purposeistoenhanceandimprovetheperformanceofthatcomputerinnumericalcomputationaltasks.

Itachieveshighperformancebymeansofparallelprocessingwithmultiplefunctionalunits.



ArrayProcessorsanditstypes

SIMDArrayProcessors

SIMDistheorganizationofasinglecomputercontainingmultipleprocessorsoperatinginparallel.The

processingunitsaremadetooperateunderthecontrolofacommoncontrolunit,thusprovidinga

singleinstructionstreamandmultipledatastreams.

generalblockdiagramofanarrayprocessorisshownbelow.Itcontainsasetofidenticalprocessing

elements(PE's),eachofwhichishavingalocalmemoryM.EachprocessorelementincludesanALUand

registers.Themastercontrolunitcontrolsalltheoperationsoftheprocessorelements.Italsodecodes

theinstructionsanddetermineshowtheinstructionistobeexecuted.

Themainmemoryisusedforstoringtheprogram.Thecontrolunitisresponsibleforfetchingthe

instructions.VectorinstructionsaresendtoallPE'ssimultaneouslyandresultsarereturnedtothe

memory.

ThebestknownSIMDarrayprocessoristheILLIACIVcomputerdevelopedbytheBurroughscorps.

SIMDprocessorsarehighlyspecializedcomputers.Theyareonlysuitablefornumericalproblemsthat

canbeexpressedinvectorormatrixformandtheyarenotsuitableforothertypesofcomputations.

ArrayProcessorsanditstypes

WhyusetheArrayProcessor

Arrayprocessorsincreasestheoverallinstructionprocessingspeed.

AsmostoftheArrayprocessorsoperatesasynchronouslyfromthehostCPU,henceitimprovesthe

overallcapacityofthesystem.

ArrayProcessorshasitsownlocalmemory,henceprovidingextramemoryforsystemswithlow

memory.
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