


Contents

Prefaceix

PartIParallelNumericalAlgorithms

1
PSPASES:ScalableParallelDirectSolverforSparseSystems3

MaheshV.Joshi,GeorgeKarypis,VipinKumar,AnshulGuptaandFredGustavson

1.1Introduction4
1.2Algorithms5
1.3LibraryImplementationandExperimentalResults11

References13

2

ParallelFactorizationAlgorithms19

JaeyoungChoi
2.1Introduction19
2.2PoLAPACKLUFactorizationAlgorithm21

2.3ImplementationofPoLAPACKLUFactorization25
2.4PoLAPACKQRFactorization28
2.5Conclusions29

References31

3

ParallelSolutionofStiffODE33

ThomasRauber,GudulaRiinger
3.1Introduction34
3.2ImplicitRunge-KuttaMethods35
3.3ParallelImplementations39

3.4RuntimeTests42
3.5Conclusions44
3.6Acknowledgements47

References47

v



viPARALLELNUMERICALCOMPUTATIONWITHAPPLICATIONS

4
ParallelSpaceDecomposition53
AndreasFrommer,RosemaryA.Renaut
4.1Introduction54
4.2ParallelSpacedecomposition55
4.3ConvergenceTheory57
4.4TheConstrainedPVDAlgorithm60

References61

5
ParallelBiconjugateGradientMethod63
H.MartinBiicker,ManfredSauren
5.1Introduction64
5.2UnsymmetricLanczosalgorithm65
5.3AparallelvariantofBCG67
5.4ArescaledversionoftheoriginalBCG71
5.5Numericalexperiments72
5.6ConcludingRemarks74
5.7Acknowledgments75

References75

6
JacobiorderingforMultiple-portHypercubes77

DolorsRoyo.MiguelValero-GarciaandAntonioGonzalez
6.1Introduction776.2Preliminaries78
6.3TheDegree-4ordering83
6.4Asystematictransformationofhamiltonianpaths84

6.5Permuted-D4ordering85
6.6Performanceevaluation87
6.7Conclusions87

References87

7
PerformanceAnalysisofIQMRMethod89

TianruoYang,Hai-XiangLin
7.1Introduction90

7.2LanczosProcessBasedonThree-TermRecurrence91
7.3LanczosProcessBasedonCoupledTwo-TermRecurrence92
7.4TheImprovedQuasi-MinimalResidualMethod93
7.5ThePerformanceModel95
7.6TheoreticalPerformanceAnalysis96
7.7Conclusion100

References100

PartIIParallelNumericalApplications



8

Parallelalgorithmfor3Delasticityproblems105

KrassimirGeorgiev

8.1Introduction105

8.2TheProblem106

8.3HowtheDomainDecompositionpreconditionerisconstructed108
8.4Theparallelsolver109

8.5Numericalexperiments112

8.6Conclusionsandoutlook115

References116

9

DistributedControlParallelism119

DenitzaT.Kmsteva,LayneT.Watson,ChuckA.Baker,BernardGrossman,William
H.Mason,RaphaelT.Haftka
9.1HSCTConfigurationOptimization122

9.2ProblemDefinition125
9.3DescriptionofAlgorithms128

9.4ParallelImplementation132

9.5DiscussionofResults133
9.6Summary137

References137

10

SemiconductorDeviceandProcessSimulation141

OlafSchenk＼,KlausGdrtner%,BernhardSchmithiisen]andWolfgangFichtner]
10.1Introduction:SemiconductorDeviceSimulationandAlgorithms142

10.2HighcomputationalperformanceforParallelSparseLUFactoriza-
tion143

10.3ComparingAlgorithmsandMachinesforcompleteSemiconductor
DeviceSimulations147

10.4Conclusion152

References154

11

ParallelOverlappingMeshes159

JacekRokicki,DimitrisDrikakis,JerzyMajewski,JerzyZohak

11.1Introduction160

11.2Implicitunfactoredsolution161
11.3Theoverlapping-meshalgorithm161

11.4Numericalresults165
11.5Parallelimplementation169

11.6Conclusions173

References174

12

TheOptimizedOrder2Method177

CarolineJaphet,FredericNataf,FrancoisRogier
12.1TheOptimizedOrder2Method178

12.2Numericalresults181



viiiPARALLELNUMERICALCOMPUTATIONWITHAPPLICATIONS

12.3Remark183

12.4Conclusion183

References189

13

AParallelAlgorithmforaLubricationProblem191

M.Arenaz,R.DoalloandJ.TourihoC.Vazquez
13.1DescriptionoftheProblem192
13.2TheNumericalAlgorithm194
13.3TheParallelizationProcess195
13.4ExperimentalResults197

13.5ConclusionsandFutureWork198

References201

14

ParallelComputingofCavityFlow203

HuiWan,ShanwuWang,YanxiangWang,XiyunLuandLixianZhuang
14.1Introduction203

14.2MathematicalFormulationandNumericalMethods204
14.3ParallelImplementation207
14.4ResultsandDiscussionon3DCavityFlow208

14.5ConcludingRemarksonMPI212

References213

15

ElectromagneticScatteringwithBoundaryIntegralMethod215

ThierryJacques,LaurentNicolasandChristianVollaire
15.1Introduction216
15.2ImpactoftheParallelComputinginTheElectricalEngineering216
15.3IntegralEquationMethodintheParallelComputation218

15.4BoundaryIntegralFormulationforElectromagneticScatteringProb-
lems221

15.5ParallelComputation223
15.6NumericalResults225
15.7Conclusion228

References228

Index231




	page1
	page2
	page3
	page4
	page5
	page6

