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RESEARCH INTERESTS

ScientificComputing
Sparsematrix computations,graphalgorithms,numericallinearalgebra.

Parallel Computing
Parallelalgorithms,performanceandscalabilityanalysisof parallelsystems.

EDUCATION

Universityof Minnesota, Minneapolis,MN September 1989 – August 1995
Degree: Ph.D. in ComputerScience
Thesis Title: AnalysisandDesignof ParallelAlgorithmsfor ScientificComputing

Indian Instituteof Technology, New Delhi, India August 1984 – June 1988
Degree: B. Tech.in ComputerScienceandEngineering
Thesis Title: ParallelExecutionof Logic Programs

RESEARCH EXPERIENCE

IBM T. J.WatsonResearchCenter Research Staff Member
Yorktown Heights,NY September 1995 – present

Currentresearchinvolvesdevelopingscalabledistributed-memoryandshared-memoryparallelalgorithmsfor sparsematrix and
graphcomputationsaimedat solving large sparsesystemsof linear equationsthroughdirect anditerative methods,developing
industrialstrengthsoftwareto implementthesealgorithms,andapplyingthemin solving real problemsin science,engineering,
andoptimization.
Developedandpublishednew serialandparallelalgorithmsfor directanditerative solutionof sparsesystemsof linearequations
andimplementedthesealgorithmsin a widely usedandrecognizedsoftwarepackagecalledWSMP. WSMPincludessomeof the
fastestandmostscalablesolversfor largesparsesystemsof linearequations.

ParallelizedlargeFEM andotherscientificcomputingcodesandworkedin aconsultative capacityonmany otherprojectsinvolv-

ing parallelizingexistingnumericalsoftware,implementingnew parallel/high-performancesoftware,anddevelopingnew parallel

algorithms.
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Uni
�

versityof Minnesota Research and Teaching Assistant
Minneapolis,MN September 1989 – August 1995

Researchincludedstudyingperformanceandscalabilitymetricsfor parallelalgorithm-architecturecombinations,analyzingthe

scalabilityof parallelalgorithmsfor several problemson a varietyof architectures,anddesigninganoptimally scalableparallel

sparseCholesky factorizationalgorithm.

PUBLICATIONS

Books

1. Introductionto Parallel Computing:SecondEdition, AddisonWesley, 2003(with AnanthGrama,Vipin Kumar,
andGeorgeKarypis).

2. Introductionto Parallel Computing: Designand Analysisof Algorithms, BenjaminCummings,1994 (with
Vipin Kumar, AnanthGrama,andGeorgeKarypis).

Refereed Journal Articles

1. Haim Avron,AnshulGupta,andSivanToledo.New Krylov-SubspaceSolversfor HermitianPositive Definite
Matriceswith IndefinitePreconditioners,submittedto SIAMJournalon Matrix AnalysisandApplications.

2. ThomasGeorge,AnshulGupta,andVivek Sarin. An EmpiricalAnalysisof Iterative Solver Performancefor
SPDSystems,submittedto ACM TransactionsonMathematicalSoftware.

3. AnshulGuptaandThomasGeorge. Adaptive Techniquesfor Improving thePerformanceof IncompleteFac-
torizationPreconditioning,to appearin SIAMJournalon ScientificComputing.

4. AnshulGupta.A Shared-andDistributed-MemoryParallelGeneralSparseDirect Solver, ApplicableAlgebra
in Engineering, Communication,andComputing, 18(3):263–278,2007.

5. JunSun,PanMichaleris,AnshulGupta,andPadmaRaghavan.A FastImplementationof theFETI-DPMethod:
FETI-DP-RBS-LNA andApplicationsin Large ScaleProblemswith LocalizedNonlinearities,International
Journal for NumericalMethodsin Engineering, 63:833–858,2005.

6. Olaf Schenk,StefanRollin, andAnshulGupta.TheEffectsof UnsymmetricMatrix PermutationsandScalings
in SemiconductorDeviceandCircuit Simulation,IEEETransactionsonComputer-AidedDesignof Integrated
CircuitsandSystems, 23(3):400–411,2004.

7. AnshulGupta.ImprovedSymbolicandNumericalFactorizationAlgorithmsfor UnsymmetricSparseMatrices,
SIAMJournalon Matrix AnalysisandApplications, 24(2):529–552,2002.

8. AnshulGupta.RecentAdvancesin DirectMethodsfor SolvingUnsymmetricSparseSystemsof LinearEqua-
tions,ACM TransactionsonMathematicalSoftware, 28(3):301–324,2002.

9. Gary Ditlow, Daria Dooling, Anshul Gupta,RichardMoore, David Moran, Paul Smith, Tom Walkins, and
RalphWilliams. IMaD: A Tool for GlobalIC Simulations,MicroNews, 5(3):18–21,1999.

10. AnshulGupta,FredGustavson,MaheshJoshi,andSivanToledo.TheDesign,Implementation,andEvaluation
of a BandedLinearSolver for Distributed-MemoryParallelComputers,ACM Transactionson Mathematical
Software, 24(1),March1998.

11. Anshul Gupta. Fast and Effective Algorithms for GraphPartitioning and SparseMatrix Reordering,IBM
Journalof Research andDevelopment, 41:171–183,January/March1997.

12. Anshul Gupta,George Karypis, and Vipin Kumar. Highly ScalableParallel Algorithms for SparseMatrix
Factorization,IEEE Transactionson Parallel andDistributedSystems, 8(5):502-520,May 1997.



13. Anshul Gupta,Vipin Kumar, andAhmedSameh.PerformanceandScalabilityof PreconditionedConjugate
GradientMethodson ParallelComputers,IEEE Transactionson Parallel andDistributedSystems, 6(5):455–
469,May 1995.

14. Vipin KumarandAnshulGupta.AnalyzingtheScalabilityof ParallelAlgorithmsandArchitectures,Journal
of Parallel andDistributedComputing, 22(3):379–391,September1994.

15. AnshulGuptaandVipin Kumar. TheScalabilityof FFTonParallelComputers,IEEETransactionsonParallel
andDistributedSystems, 4(8):922–932,August1993.

16. AnanthGrama,Anshul Gupta,andVipin Kumar. Isoefficiency: Measuringthe Scalabilityof Parallel Algo-
rithmsandArchitectures,IEEEParallel andDistributedTechnology, 1(3):12–21,August1993.

17. AnshulGuptaandVipin Kumar. PerformancePropertiesof LargeScaleParallelSystems,Journal of Parallel
andDistributedComputing, 19:234–244,April 1993.

Selected Recent Conference Papers

1. SparseMatrix Factorizationon Massively ParallelComputers,submittedto Supercomputing2009(with Seid
Koric andThomasGeorge).

2. Demand-DrivenExecutionof StaticDirectedAcyclic GraphsUsing TaskParallelism,submittedto Interna-
tional Conferenceon Parallel Processing, ICPP’09 (with PrabhanjanKambadur, TorstenHoefler, andAndrew
Lumsdaine).

3. A RecommendationSystemfor PreconditionedIterative Solvers,InternationalConferenceon Data Mining,
ICDM’09 (with ThomasGeorgeandVivekSarin).

4. All You Wantedto Know About Iterative Solver Performancebut WereAfraid to Ask, Supercomputing’08
(with ThomasGeorgeandVivekSarin).

5. An IncompleteFactorizationBasedRobustandHigh-PerformancePreconditionerfor SPDSystems,10thCop-
perMountainConferenceon IterativeMethods, 2008.

6. An ExperimentalEvaluationof Iterative Solvers for Large SPDSystemsof Linear Equations,10th Copper
MountainConferenceon IterativeMethods, 2008(with ThomasGeorgeandVivekSarin).

7. Parallel,Effective,andRobustPreconditioningBasedonIncompleteFactorization,SIAMConferenceonMath-
ematicsfor Industry, 2007(with ThomasGeorge).

8. A Shared-andDistributed-MemoryParallel SparseDirect Solver, PARA’04 Workshopon State-of-the-Artin
ScientificComputing, 2004.

9. A ScalableParallelDirectSolver for GeneralSparseSystemsof LinearEquations,SIAMConferenceon Com-
putationalScienceandEngineering, 2003.

10. RecentProgressin GeneralSparseDirect Solvers,InternationalConferenceon ComputationalScience, 2001.

11. An ExperimentalComparisonof SomeDirect SparseSolver Packages,InternationalParallel andDistributed
ProcessingSymposium, 2001(with YantoMuliadi).

12. A High-PerformanceGEPP-BasedSparseSolver, PARCO, 2001.

13. FastPracticalAlgorithmsfor theBoolean-Product-Witness-MatrixProblem,InternationalSymposiumonSym-
bolic andAlgebraic Computations, 2000(with PankajRohatgiandRameshAgarwal).



AWARDS AND HONORS

1. IBM ResearchRACE PlateauI award,2007.

2. IBM ResearchDivision awardfor technicalaccomplishment,2005.

3. Runnerup for theACM Doctoral DissertationAward in ComputerScience,1995.

4. FirstPrize in studentpapercompetition,SuParCup’95, Mannheim,Germany.

5. BestStudentPaperAward, Supercomputing’94, Washington,D.C..

6. GraduateSchoolDissertationAward for outstandingresearch,1992-93and1993-94,Universityof Minnesota.

7. NationalTalentSearchScholarshipfromNationalCouncilfor EducationalResearchandTraining,India,1982–
88.

8. Merit PrizesandCertificatesfor beingamongthetop5%studentsin 4 of the8 semestersat theIndianInstitute
of Technology, New Delhi, India.


