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Thestudyof quantummechanicsis basedonfinding thesolutionto thetime-dependentSchroedinger
equation(TDSE).Oneapproachto solving the TDSE is the QuantumFluid Dynamics(QFD) formu-
lation, wherewavepacket dynamicsarebasedon the Bohmianformalism[1]. Oneof several compu-
tationalapproachesfor simulatingwavepacket dynamicsis the algorithmintroducedby Lopreoreand
Wyatt[2]. Thealgorithmsolvestheone-dimensionalLagrangianQFDequationsof motionusingamov-
ing leastsquare(MLS) method.Thisquantumtrajectorymethod(QTM) is particularlyattractive,given
its simplicity without sacrificeof accuracy. However, its implementationis computationally-intensive,
mainly dueto frequentuseof theMLS method.Therefore,parallelalgorithmsarenecessaryfor simu-
lating realisticapplicationswithin reasonableamountof time.

This talk will describeour multidisciplinary collaborative researchproject on the developmentof
parallelversionsof thealgorithmby LopreoreandWyatt [2] for sharedanddistributedmemoryarchi-
tectures.Preliminaryexperimentsindicatethat the parallelalgorithmachievesefficiency valuesof up
to 65% on a 8-processorsharedmemorymachine,andup to 82% on a 32-processorcluster. Further
optimizationof this algorithm’s implementationis expectedto result in even higherefficiency values.
Adaptingthealgorithmfor two- andthree-dimensionalproblemsis expectedto leadto loadimbalance
amongprocessors,andthereforeresultin performancedegradation.In thatcase,to adequatelyaddress
this problem,novel loop schedulingtechniqueswill be incorporatedin the parallel implementationof
thealgorithm.Thetalk will concludewith insightswehavegainedfrom this work andfuturedirections
of our collaborativeresearch.
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