ing:ProgrammolumeVdMethoBergmark,DonnaterCenand TheoryCornella,ellrheste1992erortRepCTC92TR107 hnicalecAbstract Tterapplicationparallelfromhineex-andpro-parallelareaapplicationewit,ngresults.some1 tsten3Outliers3d4ProgramCharacteristics General: :5 ::Structures Data: :5 ::Graph Call: :6 ::7sTiming Execution: :7 ::Results t: :7 ::8Strategyop Lo: :8 ::Generator er: :9 ::5.3 : :calib : : :10 ::10ResultsI/O of: :10 ::ys Arra: :13 ::eedup Sp: :14 ::y ularit: :15 ::16Application17ols18KSR19ts2 1 e ro le : in in tliers problemstatisticser-supationsulw-Hodirectyinoptimizationofusestatistics,sampleances.aridetectionoutlier1 withdealscalculatingyopulationpTheoutliers.thecalculatingout-moretheinthem.ofariances.outliersexcludecourse,ofsubsets.ini ol e lli soi et o samplesfromariancev].6nson tkial. et].3selectedrandomlyNext,1 e ec ers s r e . e se ser s , c ser s - e s r s . e, se e s res r c er s cs e e s re e s c c s ze, e , c r e. e re s rs e res e e e er e , e e ec ese s e ers. 3 fromdistancedata.onesetdataset.tireeryvexcludedarelast.addedthemissmagnitudeThetainscondata. distancesnormalizingdmethotdi�erenused.aredataset where the of onationsa observ opulation, basiccalulate� TheS).compute theIfinitial distances. someto].3those aasSinces.tendtheyas hes the,tsoinnate.e ro r ewto2 ce r s es, e s ces e rre r er , e r rs c c ec e s ces r s e ; e s ces re se r ze e s ces e er r . s r z e es e r s s s c e s se s e . 4 it.. original com-nosubroutines. theesidescalNumerilong.. to hwhicin , and in esolumthe the indism stored are.ythe and 1::: . index at to cur-thetrepresensamples y the withsubset,1 t . organi-thesection.next5 . ai data.ReadInitialize. calib .1 1,100 1. i i i . OR 2,nexp 1. stalactiteutputolumei i . program. irst, Then alib distancesectedThets.of timecalib running oinoth and etak48.1 generate s.eplotstalactiteprogram,thee.sortsitsoinstartingtheesdoork.wendix originaltheprogram. oflisting6 ortin reli in ries forfeelingt.righofcoursethis.. dataset,original min-11.5KSR. used hResearcuser orig-themicrosecondtothe erewsection.. atasTheoptimization.Runningresults.ers.answnationelimiwithcorrectlyourforoptimal. thatfoundi ,UnfortunatelyendixAppdetails.ford theoftouedhere.s se , e r s s s e r r c er z s c ers . 7 r lleli tion tr te run tocalib tempting isthe con-h50 ebecause bcalib done cannotop.loparallelize (a)calib to thereforeandcan,the parallel. 25on100Theserial.. Tthe ofallhandleatizeatizeignoreatizeatereplicategeneratorinordermatter.100theindicatescolumnand . oncommrestrictions.languages erbdataasnextr e z ss s , r e r ec , s escr e . 8 er. asgenerator,ing . theofDOthetohaditeration. withconferencetheirandinaryprelimossible.)perewhwhicus relation,ershipfrom to heacused er use er use . the fortinguousused.. orderedhvingHatheecauseum-nerbtconstan1 ; ; of 511vingin-ofsequences.ducible64-bit the ortran t,9 1 theofdesired.. zing arallelicalib P mainthethe ecausecalib b isstructureoptohforouto applicablecalib asoploof el levcalib top theendenciesdepel levcalib top Thesamethethisofe�ort.littleofsetparallel reductionwithters,councommons.sharedof parallelizationcalib the incomputedhusesitsums. .es lts e�ort,parallelizationed.. in�lesomeonfordataaslong(unitoutputones. takingithouthoughbled,10 formattedsomeoutput.standardewinhartopcessors30op331.00op104.26secondsinconcludeeop.stan-(i.e.I/Ocase timescreen10 0.0�le10 0.0theonlystandardwrite�le.arunprogramoutputhronousunfor-eistoutputhronouscouldoneofproblemuse couldi c c or i one etc.,heacone. certainlyesystemthe11 theonproblem. orkingwerewiteration.hruntheandon,iterationhrecordsthepassseparatethe thewithapplication parallelinthread.erandprogramwing,folloareresultsulations,simcessors.ationsulstrategysystemsystem(uncollated)1.24.828bu�ered1.44.759tagged1.14.823time,somesub-thepro-butusable.directlyRoughly ags required. or thethasdataofparallelizationprogram.a12 . . datacausethetownodeclareandarehoicesar.) dimension,�nalanother’s.thedoingthing thethe theinsystemthetmightheinateprivreused.)eallsinceadots.nebshared.partiallyes.alternativeingbetima�ect.no13 ysArraon ateateateTreal1 10 46 Tuser1 10 44 Tsystem1 6.5T55.656.6T23 09 T14.3Tths.1 secs.tenaisTa run.. KSR1theprogram. �guresbaselineforalueresults.eedupexcept i parallelizednotand 11calib DO unoptimized,usingparallelized,ys.arraRunsttimeer(secs)1 10 0.02 10 0.03 10 6.7erpecause i eb14 parallelizedTheincreasethetoearscessorone-proe.out�nding arallelizcalib P program.the moreyofercessors.proforted.observinde-iterationst.itera-thetime.toenoughprogram. eenw7tocessors. toindata).forariable, l l , threads.. of l l threadhone re c es r re z s e er e ec , s e e re r e e e. ere s e c c erc e r e er e e se e er s s e re e c . 15 moreaddingcatedalloin\knee"alminimendix ). wn.wdocertainacessor.prois lic aswrunningsameinitialanerbKSR1therunningisitThereforethe ab loaded.ised lic moretlye than ab .) setting l ofeedup).time51toon.nl r in t e li tion is ( where and erbations.observthenerandomofresults.theari-vInset.ariables va t . eharacterizything.) de-willtherethat16 particularlyhniqueapplicable. tecEaseemsdo.Co on olsand a ortedreprunstimingparallelized,eand b a op.loUsing DO a the i ngkireduction. a ebKSRgeneratetax).ariables.t maintheprogram in it a edw, maintheeenbUsing ariablesvin of needsoneoftariable.vfusetoeither a or Or,this.directlygeneratenew KAPThebutrsions,feature.this(b) forusefulsourcesoaswthe 17 someouthing.estcritical. KSRtheCPUuserIttime.eulativtheofprogram. sectionKSR’sondebugger, paralleludb ting. n seemsiteralsevccasions.Co e v-Crocessingpro-thend,eeksystemeratingthister.usofhanging. un-anallmosteoplepsystem.theprob-statisticsebisdataon. ut thetoanKSR,exampleinputthedata. allcessed18 vi-enexception-itops. ofitemsrandomparallelork.w1 no e tsenCen-TheoryScience andoundationI New andSciencehnology Institute.harallelPcessing.e eren es [1] parallel-Aolkit. t a e 38, 1987.ulyIn ata al a t e Switzerland, 1992.3y irkhauser. ofdetectionoutliers. tat t a t press).(in[4] 1992. tonend. tat t 241 1988.,parallelMIMDcessors. al a t te t 477 497, 1989. and an andoutliersts. al e a tat t al at 1990.85,19 list)20 21 22 23 24 25 ( OS)i aca none opt opt opt opt opt calib none opt none none none opt dist none opt opt none none none gasdev none none none none opt opt gaussj none none none none opt opt init none none none none opt opt ludcmp opt opt opt opt opt opt nopt opt opt opt opt opt order opt opt opt opt opt opt ran2 opt opt opt opt opt opt stout opt opt opt opt opt opt topt opt opt opt opt opt dinopt opt opt opt opt opt l OK AD AD OK OK OK Conclusion that i is r.compile26 27 28