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NanotechnologyNanotechnology ScenariosScenarios

An exciting research fieldAn exciting research field
Strongly requires multidisciplinary knowledge Strongly requires multidisciplinary knowledge 
Needs creative ideas, theoretical models, Needs creative ideas, theoretical models, 
experimental studies, and numerical simulationsexperimental studies, and numerical simulations



NanotechnologyNanotechnology ScenariosScenarios

Characteristics of Numerical simulationsCharacteristics of Numerical simulations
MultiMulti--scale, multiscale, multi--dimensional dimensional 
Massive datasetMassive dataset
Intensive computationIntensive computation
Interactive couplings between different applicationsInteractive couplings between different applications



NanotechnologyNanotechnology ScenariosScenarios

DemandsDemands
LargeLarge--scale highscale high--end computational resourcesend computational resources

High performance data storageHigh performance data storage
High performance computing systemsHigh performance computing systems
High performance networkingHigh performance networking

HighHigh--end computational schemesend computational schemes
Parallel algorithmsParallel algorithms
Workflow and linkages between software componentsWorkflow and linkages between software components
Software applicationsSoftware applications
PrePre--Process controlProcess control
Process monitoring and control processProcess monitoring and control process
PostPost--processprocess



NanotechnologyNanotechnology ScenariosScenarios

Domain of HPC for nanotechnology or computational Domain of HPC for nanotechnology or computational 
nanotechnologynanotechnology

Large scale computing in multiLarge scale computing in multi--scale modeling and simulation scale modeling and simulation 
of of nanonano--scale materials scale materials 
Parallel algorithms, functional task decompositionParallel algorithms, functional task decomposition
Domain decompositions, and computational methods in Domain decompositions, and computational methods in 
nanonano--materials processing, characteristics, and statistical materials processing, characteristics, and statistical 
analysisanalysis
NanoNano--material fabrication, synthesis, and processing material fabrication, synthesis, and processing 
simulationssimulations



NanotechnologyNanotechnology ScenariosScenarios

(continued)(continued)
Microscopy Microscopy nanonano--structured materials databasesstructured materials databases
LargeLarge--scale molecular methods and simulations in scale molecular methods and simulations in 
nanonano--science and technologyscience and technology
NanoNano--science science --related data and image processingrelated data and image processing
HPCHPC--based modeling and simulation for based modeling and simulation for NanoNano
electromechanical systemselectromechanical systems



NanotechnologyNanotechnology ScenariosScenarios

Domain of HPC for nanotechnology or computational Domain of HPC for nanotechnology or computational 
nanotechnologynanotechnology

High performance computing in Fourier transform infrared High performance computing in Fourier transform infrared 
nanonano--surfacesurface
Modeling and parallel simulation of organic nanostructure Modeling and parallel simulation of organic nanostructure 
materials and biomaterial processingmaterials and biomaterial processing
HPCHPC--based multibased multi--scale spectroscopy data and image scale spectroscopy data and image 
processingprocessing
High performance data processing in microwave High performance data processing in microwave 
spectroscopy on quantum dotsspectroscopy on quantum dots



NanotechnologyNanotechnology ScenariosScenarios

(continued)(continued)
High performance computing in atomicHigh performance computing in atomic--scale frictionscale friction
Large scale computing systems for Large scale computing systems for nanonano--science science 
(computational and network systems)(computational and network systems)
Grid computing in Grid computing in nanonano science and technologyscience and technology
High performance computing in High performance computing in bionanotechnologybionanotechnology
……



Workshop GoalWorkshop Goal

A great opportunity to present, share, and A great opportunity to present, share, and 
discuss various aspects of HPCdiscuss various aspects of HPC--related related 
computational methods and problem solving computational methods and problem solving 
techniques for techniques for nanonano--science and technology science and technology 
research. research. 



Appreciation to PC committeeAppreciation to PC committee

Program CommitteeProgram Committee
M. P. AnantramM. P. Anantram, NASA Ames Research Center, USA, NASA Ames Research Center, USA
Hamid R. ArabniaHamid R. Arabnia, Univ. of Georgia, USA, Univ. of Georgia, USA
Martina BachlechnerMartina Bachlechner, W. Virginia University, USA, W. Virginia University, USA
Don BrennerDon Brenner, NCSU, USA, NCSU, USA
Charlie CatlettCharlie Catlett, , TeraGridTeraGrid, ANL, USA, ANL, USA
Jack DongarraJack Dongarra, University of Tennessee, USA, University of Tennessee, USA
William A. GoddardWilliam A. Goddard, Cal Tech, USA, Cal Tech, USA
WonWon--jongjong KimKim, Texas A&M University, USA, Texas A&M University, USA
Gerhard KlimeckGerhard Klimeck, Purdue University, USA, Purdue University, USA
Jerry Jerry JenkinJenkin, , CFD Research CorporationCFD Research Corporation, USA, USA
Julien LangouJulien Langou, The University of Tennessee, USA, The University of Tennessee, USA
Watson LayneWatson Layne, Virginia Tech., USA, Virginia Tech., USA

http://www.cs.uga.edu/%7Ehra/
http://www.as.wvu.edu/coll03/phys/www/bachlechner.htm
http://www.mse.ncsu.edu/CompMatSci/
http://www-unix.mcs.anl.gov/%7Ecatlett/
http://www.netlib.org/utk/people/JackDongarra.html
http://www.netlib.org/utk/people/JackDongarra.html
http://www.mengr.tamu.edu/research/wjkim/index.html
http://dynamo.ecn.purdue.edu/%7Egekco/
http://www.cfdrc.com/
http://www.cfdrc.com/
http://www.cs.utk.edu/%7Elangou/
http://www.cs.vt.edu/info/people/vitae/Watson.html
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Program Committee (continued) Program Committee (continued) 
Meyya MeyyappanMeyya Meyyappan, NASA Ames, NASA Ames, , USAUSA
Hisashi NakamuraHisashi Nakamura, RIST, Japan, RIST, Japan
Aiichiro NakanoAiichiro Nakano, USC, USA, USC, USA
Jun NiJun Ni, The University of Iowa, USA, The University of Iowa, USA
Padma RaghvanPadma Raghvan, Penn State University, USA, Penn State University, USA
John SavageJohn Savage, Brown University, USA, Brown University, USA
Deepak SrivastavaDeepak Srivastava, NASA Ames, USA, NASA Ames, USA
Bret Stouder, Bret Stouder, TeamHPCTeamHPC, USA, USA
Priya VashishtaPriya Vashishta, USC, USA, USC, USA
Shaowen WangShaowen Wang, The University of Iowa, USA, The University of Iowa, USA
Matthew Wolf, Georgia Tech., USAMatthew Wolf, Georgia Tech., USA
Laurence T. YangLaurence T. Yang, St. Francis Xavier University, Canada , St. Francis Xavier University, Canada 
Shaoping XiaoShaoping Xiao, The University of Iowa, USA, The University of Iowa, USA
Yao ZhengYao Zheng, Zhejiang University, China, Zhejiang University, China

http://www.ipt.arc.nasa.gov/
http://www-mcg.uni-r.de/pages/whois_Hisashi_Nakamura.html
http://physics.usc.edu/Faculty/Nakano/
http://www.cs.uiowa.edu/%7Ejni/
http://www.cse.psu.edu/%7Eraghavan/
http://www.cs.brown.edu/people/jes/
http://www.ipt.arc.nasa.gov/
http://www.teamhpc.com/
http://physics.usc.edu/Faculty/Vashishta/
http://www.uiowa.edu/%7Egrow/
http://juliet.stfx.ca/people/fac/lyang/
http://css.engineering.uiowa.edu/%7Esxiao/
http://www.cesc.zju.edu.cn/people/zhengyao/index.html
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