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Thestudyof quantummechanicss basedn finding the solutionto thetime-dependerschroedinger
equation(TDSE). One approacho solving the TDSE is the QuantumFluid Dynamics(QFD) formu-
lation, wherewavepaclet dynamicsare basedon the Bohmianformalism[1]. Oneof several compu-
tationalapproachesor simulatingwavepaclet dynamicsis the algorithmintroducedby Lopreoreand
Wyatt[2]. Thealgorithmsolvestheone-dimensiondlagrangiarQFD equation®f motionusingamov-
ing leastsquarg MLS) method.This quantumtrajectorymethod(QTM) is particularlyattractve, given
its simplicity without sacrificeof accurag. However, its implementations computationally-intense,
mainly dueto frequentuseof the MLS method. Therefore parallelalgorithmsarenecessaryor simu-
lating realisticapplicationswithin reasonableamountof time.

This talk will describeour multidisciplinary collaboratve researchproject on the developmentof
parallelversionsof the algorithmby LopreoreandWyatt [2] for sharedanddistributedmemoryarchi-
tectures.Preliminaryexperimentsindicatethat the parallelalgorithmachieresefficiency valuesof up
to 65% on a 8-processosharedmemorymachine,andup to 82% on a 32-processocluster Further
optimizationof this algorithm’s implementatioris expectedto resultin even higherefficiengy values.
Adaptingthe algorithmfor two- andthree-dimensiongbroblemsis expectedto leadto loadimbalance
amongprocessorsandthereforeresultin performancalegradation.In thatcase to adequatelyaddress
this problem,novel loop schedulingtechniqueswill be incorporatedn the parallelimplementatiorof
thealgorithm. Thetalk will concludewith insightswe have gainedfrom this work andfuturedirections
of our collaboratve research.
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