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RESEARCH INTERESTS

ScientificComputing
Sparseamatrix computationsgraphalgorithms numericalinearalgebra.

Parallel Computing
Parallelalgorithms performanceindscalabilityanalysisof parallelsystems.

EDUCATION

University of Minnesota Minneapolis MN September 1989 — August 1995
Degree: Ph.D. in ComputerScience
Thesis Title: AnalysisandDesignof Parallel Algorithmsfor 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.WatsonResearclCenter Research Staff Member
Yorktown Heights,NY September 1995 — present

Currentresearchnvolves developing scalabledistributed-memoryandshared-memoryparallelalgorithmsfor sparsematrix and
graphcomputationsimedat solving large sparsesystemsof linear equationghroughdirect anditerative methodsdeveloping
industrial strengthsoftware to implementthesealgorithms,and applyingthemin solving real problemsin scienceengineering,
andoptimization.

Developedandpublishednew serialandparallelalgorithmsfor directanditerative solutionof sparsesystemsf linearequations
andimplementedhesealgorithmsin awidely usedandrecognizedsoftwarepackagecalledWSMP. WSMP includessomeof the
fasteseandmostscalablesolversfor large sparsesystemsf linearequations.

Parallelizedlarge FEM andotherscientificcomputingcodesandworkedin a consultatie capacityon mary otherprojectsinvolv-
ing parallelizingexisting numericalsoftware,implementingnew parallel/high-performanceoftware,anddevelopingnew parallel
algorithms.



Universityof Minnesota Research and Teaching Assistant
Minneapolis MN September 1989 — August 1995

Researchincludedstudyingperformanceand scalability metricsfor parallelalgorithm-architectureombinationsanalyzingthe
scalability of parallelalgorithmsfor several problemson a variety of architecturesanddesigningan optimally scalableparallel
sparseCholesly factorizationalgorithm.

PUBLICATIONS
Books

1. Introductionto Parallel Computing:Secondedition, AddisonWesley, 2003(with AnanthGrama,Vipin Kumar,
andGeogeKarypis).

2. Introductionto Parallel Computing: Designand Analysisof Algorithms Benjamin Cummings,1994 (with
Vipin Kumar, AnanthGrama,andGeoge Karypis).

Refereed Journal Articles

1. Haim Avron, AnshulGupta,andSivanToledo. New Krylov-Subspac&olversfor HermitianPositive Definite
Matriceswith IndefinitePreconditionerssubmittedto SIAM Journal on Matrix Analysisand Applications

2. ThomasGeoge, Anshul Gupta,andVivek Sarin. An Empirical Analysisof Iterative Solver Performancdor
SPDSystemssubmittedto ACM Transactionson MathematicalSoftwae.

3. Anshul Guptaand ThomasGeoge. Adaptive Techniquedor Improving the Performancef IncompleteFac-
torizationPreconditioningto appeain SIAMJournal on ScientificComputing

4. AnshulGupta.A Shared-andDistributed-MemoryParallel GeneralSparseDirect Solver, ApplicableAlgebra
in Engineering Communicationand Computing 18(3):263-2782007.

5. JunSun,PanMichaleris,AnshulGupta,andPadmaRaghaan. A Fastimplementatiorof theFETI-DPMethod:
FETI-DP-RBS-LNA and Applicationsin Large ScaleProblemswith LocalizedNonlinearities,International
Journal for NumericalMethodsin Engineering 63:833—-8582005.

6. Olaf SchenkStefanRollin, andAnshul Gupta.The Effectsof UnsymmetridMatrix PermutationandScalings
in SemiconductobDevice andCircuit Simulation,|EEE Transactionson ComputerAidedDesignof Integrated
Circuitsand Systems23(3):400-4112004.

7. AnshulGupta.ImprovedSymbolicandNumericalFactorizationAlgorithmsfor UnsymmetricSparseMatrices,
SIAM Journal on Matrix Analysisand Applications 24(2):529-5522002.

8. AnshulGupta.RecentAdvancesn Direct Methodsfor SolvingUnsymmetricSparseSystemsf LinearEqua-
tions,ACM Transactionon MathematicalSoftwae, 28(3):301-3242002.

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

10. AnshulGupta,FredGustason,Maheshloshi,andSivanToledo. The Design,ImplementationandEvaluation
of a BandedLinear Solver for Distributed-MemoryParallel Computers ACM Transactionson Mathematical
Softwae, 24(1),March1998.

11. Anshul Gupta. Fastand Effective Algorithms for Graph Partitioning and SparseMatrix Reordering,|IBM
Journal of Researh and Development41:171-183,January/Marcii997.

12. Anshul Gupta, Geoge Karypis, and Vipin Kumar Highly ScalableParallel Algorithms for SparseMatrix
Factorization]JEEE Transactionn Parallel and Distributed Systems8(5):502-520May 1997.



13.

14.

15.

16.

17.

Anshul Gupta,Vipin Kumar, and Ahmed Sameh. Performanceand Scalability of PreconditionedConjugate
GradientMethodson Parallel ComputersJEEE Transactionson Parallel and Distributed Systems6(5):455—
469,May 1995.

Vipin Kumarand Anshul Gupta. Analyzing the Scalability of Parallel Algorithms and Architectures Journal
of Parallel andDistributedComputing 22(3):379-391Septembe 994,

AnshulGuptaandVipin Kumar The Scalabilityof FFT on Parallel Computers|EEE Transactionson Parallel
andDistributed Systems4(8):922-932August1993.

Ananth Grama,Anshul Gupta,and Vipin Kumar Isoeficieng/: Measuringthe Scalability of Parallel Algo-
rithmsandArchitectures)EEE Parallel and Distributed Technology, 1(3):12—21 August1993.

Anshul GuptaandVipin Kumar Performancéropertiesof Large ScaleParallel SystemsJournal of Parallel
and DistributedComputing 19:234—-244April 1993.

Selected Recent Conference Papers

1.

10.
11.

12.
13.

SparseMatrix Factorizationon Massiely Parallel Computerssubmittedto Supecomputing2009 (with Seid
Koric andThomasGeoge).

. Demand-Dnven Executionof Static DirectedAcyclic GraphsUsing Task Parallelism,submittedto Interna-

tional Confeenceon Parallel ProcessinglCPP’09 (with PrabhanjatrKambaduy TorstenHoefler and Andrew
Lumsdaine).

. A Recommendatio®ystemfor Preconditionedterative Solvers, International Confeenceon Data Mining,

ICDM'09 (with ThomasGeoigeandVivek Sarin).

. All You Wantedto Know About Iterative Solver Performancebut Were Afraid to Ask, Supecomputing'08

(with ThomasGeogeandVivek Sarin).

. An IncompleteFactorizatiorBasedRolustandHigh-Performanc@reconditionefor SPDSystems10th Cop-

per MountainConfeenceon Iterative Methods 2008.

. An ExperimentalEvaluationof Iterative Solversfor Large SPD Systemsof Linear Equations,10th Copper

MountainConfeenceon Iterative Methods 2008(with ThomasGeogeandVivek Sarin).

. Parallel,Effective,andRolustPreconditionind3asedon IncompleteFactorization SIAM Confeenceon Math-

ematicsfor Industry, 2007 (with ThomasGeoge).

. A Shared-and Distributed-MemoryParallel SparseDirect Solver, PARA04 Workshopon State-of-the-Arin

ScientificComputing 2004.

. A ScalableParallel Direct Solver for GeneralSparseSystemf Linear Equations SIAM Confeenceon Com-

putationalScienceand Engineering 2003.
RecentProgressn GeneralSparseDirect Solvers,InternationalConfeenceon ComputationalScience2001.

An ExperimentalComparisorof SomeDirect SparseSolver Packagesinternational Parallel and Distributed
ProcessingSymposiun2001(with YantoMuliadi).

A High-Performanc&EPP-Base&parseSolver, PARCQ 2001.

FastPracticalAlgorithmsfor the Boolean-Product-\ithess-MatrixProblem InternationalSymposiunon Sym-
bolic and Algebraic Computations2000(with PankajRohatgiandRamestAgarwal).



AWARDS AND HONORS
. IBM ResearctiRACE Platead award,2007.
. IBM ResearclIbivision awardfor technicalaccomplishmen005.

. Runnerup for the ACM Doctoral DissertationAward in ComputerScience;1995.

1
2
3
4. FirstPrizein studentpapercompetition,SuRarCup’95, Mannheim,Germalry.
5. BestStudenPaperAward, Supercomputing®4, WashingtonD.C..

6. GraduateScool DissertationAward for outstandingesearch1992-93and1993-94 Universityof Minnesota.
7

. NationalTalentSeach Sctolarshipfrom NationalCouncilfor EducationaResearclandTraining,India, 1982—
88.

8. Merit PrizesandCertificatesor beingamongthetop 5% studentsn 4 of the 8 semesteratthe IndianInstitute
of TechnologyNew Delhi, India.



