SciDAC 2009

Journal of Physics: Conference Series Volume 180

San Diego, California, USA
14-18 June 2009

ISBN: 978-1-61738-304-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2009) by the Institute of Physics
All rights reserved.

Printed by Curran Associates, Inc. (2010)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117 920 0979

techtracking@iop.org




TABLE OF CONTENTS

KEYNOTE

THE SCALING ISSUE: SCIENTIFIC OPPORTUNITIES .....c.ooiiiiiitiie et 1
Raymond L Orbach

ACCELERATORS

LARGE SCALE SHAPE OPTIMIZATION FOR ACCELERATOR CAVITIES.......ccooiiee e 10
Volkan Akcelik, Lie-Quan Lee, Zenghai Li, Cho Ng, Liling Xiao, Kwok Ko

ADVANCED COMPUTATIONS OF MULTI-PHYSICS, MULTI-SCALE EFFECTS IN BEAM

DYINAMICS ..t b e E b e e b e b b e b b e e bt e b £ e E e AR e e bt e b e e bt e R e e bt e b e e bt b e e bRt e e b e 16
J F Amundson, A Macridin, P Spentzouris, E G Stern

VALIDATION OF BROADLY FILTERED DIAGONALIZATION METHOD FOR EXTRACTING

FREQUENCIES AND MODES FROM HIGH-PERFORMANCE COMPUTATIONS ..o 22
T M Austin, J R Cary, G R Werner, L Bellantoni

STATE OF THE ART IN ELECTROMAGNETIC MODELING FOR THE COMPACT LINEAR

COLLIDER...... ottt b kbt h b8 e b e h e b bR b b et e b e e bt b e b b et h ekt b e bt bt nne e 27
Arno Candel, Andreas Kabel, Lie-Quan Lee, Zenghai Li, Cho Ng, Greg Schussman, Kwok Ko

RECENT RESULTS AND FUTURE CHALLENGES FOR LARGE SCALE PARTICLE-IN-CELL

SIMULATIONS OF PLASMA-BASED ACCELERATOR CONCEPTS. .....ciooiiiiiieitiee e 37
C Huang, W An, V K Decyk, W Lu, W B Mori, F S Tsung, M Tzoufras, S Morshed, T Antonsen, B Feng, T
Katsouleas, R A Fonseca, S F Martins, J Vieira, L O Silva, E Esarey, C G R Geddes, W P Leemans, E Cormier-
Michel, J-L Vay, D L Bruhwiler, B Cowan, J R Cary, K Paul

SIMULATING RELATIVISTIC BEAM AND PLASMA SYSTEMS USING AN OPTIMAL

BOOSTED FRAMIE ...t bbb bbbt e et R e e bRt e bbb e bt e bt e bt e b e e bt s b e bt e e b bt 48
J-L Vay, D L Bruhwiler, C G R Geddes, W M Fawley, S F Martins, J R Cary, E Cormier-Michel, B Cowan, R A
Fonseca, M A Furman, W Lu, W B Mori, L O Silva

COMPUTATION OF ELECTRON CLOUD DIAGNOSTICS AND MITIGATION IN THE MAIN

INTECTOR .ottt bbbtk ek bbb et e h e h e b £ A H b€ et e st h e e b e b e e b e e b b e e e st e bt e bt e bt e b et eb e b 53
S A Veitzer, P Lebrun, J R Cary, P Spentzouris, P H Stoltz, J F Amundson

APPLIED MATHEMATICS

ADVANCES IN PARALLEL PARTITIONING, LOAD BALANCING AND MATRIX ORDERING

FOR SCIENTIFIC COMPUTING ..ottt bbbt b bbbttt b bbbt 58
Erik G Boman, Umit V Catalyurek, Céedric Chevalier, Karen D Devine, Ilya Safro, Michael M Wolf
ALPS: AFRAMEWORK FOR PARALLEL ADAPTIVE PDE SOLUTION ....cccoiiiiiieiiiee e 63

Carsten Burstedde, Martin Burtscher, Omar Ghattas, Georg Stadler, Tiankai Tu, Lucas C Wilcox
HIGH-ORDER FINITE-VOLUME ADAPTIVE METHODS ON LOCALLY RECTANGULAR

P Colella, M Dorr, J Hittinger, D F Martin, P McCorquodale

INTEROPERABLE MESH COMPONENTS FOR LARGE-SCALE, DISTRIBUTED-MEMORY

SEIMULATIONS bbbt h bbb b b e h b e bR b e b e et ek e e bt bt e b e bt et e bt ekt e bt e bt n e st nbeene e 76
K Devine, L Diachin, J Kraftcheck, K E Jansen, V Leung, X Luo, M Miller, C Ollivier-Gooch, A Ovcharenko, O
Sahni, M S Shephard, T Tautges, T Xie, M Zhou

PARALLEL MULTIPHYSICS ALGORITHMS AND SOFTWARE FOR COMPUTATIONAL

NUCLEAR ENGINEERING ... ..ottt sttt te e s et e e st e e teesat e e te e s sae e beeanb e e teeaseeesasesnteesraeeaeesnseenteennnes 86
D Gaston, G Hansen, S Kadioglu, D A Knoll, C Newman, H Park, C Permann, W Taitano

COMPUTATIONAL SCIENCE: EMERGING OPPORTUNITIES AND CHALLENGES.........cccocviiiniiniiiienieninns 96
Bruce Hendrickson

APPLICATIONS AND ALGORITHMS FOR MIXED INTEGER NONLINEAR PROGRAMMING............c....... 104
Sven Leyffer, Jeff Linderoth, James Luedtke, Andrew Miller, Todd Munson

FACTORIZATION-BASED SPARSE SOLVERS AND PRECONDITIONERS..........ccoov i 109

X S Li, M Shao, | Yamazaki, E G Ng



LARGE-SCALE ELECTROMAGNETIC MODELINGS BASED ON HIGH-ORDER METHODS:

NANOSCIENCE APPLICATIONS ...ttt ettt s et ste e s e e steeasteesseeasteesseeesaeesseeanseeaseeesteesnseaseesnaeesseesnseenses 119
Misun Min, Paul Fischer, Jason Montgomery, Stephen Gray

SCALABLE PARALLEL SOLUTION COUPLING FOR MULTIPHYSICS REACTOR

] 1110 N I T N OO OSSPSR 124
Timothy J Tautges, Alvaro Caceres

ASTROPHYSICS

2D AND 3D CORE-COLLAPSE SUPERNOVAE SIMULATION RESULTS OBTAINED WITH
THE CHIMERA CODE ...ttt h bbb et b e bt e bbbttt s ekt e bt bbb et et ane 129
S W Bruenn, A Mezzacappa, W R Hix, J M Blondin, P Marronetti, O E B Messer, C J Dirk, S Yoshida

HYBRID PETACOMPUTING MEETS COSMOLOGY: THE ROADRUNNER UNIVERSE

Salman Habib, Adrian Pope, Zarija Lukic, David Daniel, Patricia Fasel, Nehal Desai, Katrin Heitmann, Chung-
Hsing Hsu, Lee Ankeny, Graham Mark, Suman Bhattacharya, James Ahrens

SIMULATING SUPERSONIC TURBULENCE IN MAGNETIZED MOLECULAR CLOUDS...........ccoceoveviininn. 144
Alexei G Kritsuk, Sergey D Ustyugov, Michael L Norman, Paolo Padoan
BARYON ACOUSTIC OSCILLATIONS IN THE LYMAN ALPHA FOREST ......oiiiiiiiieceee e 154

Michael L Norman, Pascal Paschos, Robert Harkness
COMPUTATIONAL MODELS OF STELLAR COLLAPSE AND CORE-COLLAPSE

SUPERNONVALE ... ettt ettt e ettt e e e ettt e e s be e e e etbeeeeeateeeaabaeeaasseeeetbeeeaabeeeaabeseeasbeeeabeeaaassaeeeabaeeanteeesseaeaas 159
Christian D Ott, Erik Schnetter, Adam Burrows, Eli Livne, Evan O'Connor, Frank Loffler
TYPE IA SUPERNOVAE: ADVANCES IN LARGE SCALE SIMULATION .....cooiiiiiiiei et 175

S E Woosley, A'S Almgren, A J Aspden, J B Bell, D Kasen, A R Kerstein, H Ma, A Nonaka, M Zingale

BIOLOGY

PHYLOGENETIC MOLECULAR FUNCTION ANNOTATION ..ottt 181
Barbara E Engelhardt, Michael | Jordan, Susanna T Repo, Steven E Brenner

APPLICATION OF HIGH-PERFORMANCE COMPUTING TO THE RECONSTRUCTION,

ANALYSIS, AND OPTIMIZATION OF GENOME-SCALE METABOLIC MODELS .........cccoooiiiiiiiiiiiiiceies 186
Christopher S Henry, Fangfang Xia, Rick Stevens

MOLECULAR MECHANISM OF PORE CREATION IN BACTERIAL MEMBRANES BY

AMYLOID PROTEINS ...ttt bbbt e e bt et e s bt e s e e ek e e Rt e nb e e R e e b e e R b e nb e e b e ekt eaeenbeeseeabeenbennenreen 197
| F Tsigelny, Y Sharikov, M A Miller, E Masliah

CHEMISTRY

COMPUTATIONAL CHEMISTRY AT THE PETASCALE: AREWE THERE YET?...ocooiiiiiieeee 206
E Apra, R J Harrison, W A Shelton, V Tipparaju, A Vazquez-Mayagoitia

HARD SCALING CHALLENGES FOR AB INITIO MOLECULAR DYNAMICS CAPABILITIES

IN NWCHEM: USING 100,000 CPUS PER SECOND ......ccciiiiiiiiiie it sttt nne s 212
Eric J Bylaska, Kevin Glass, Doug Baxter, Scott B Baden, John H Weare

CLIMATE

USE OF BAYESIAN INFERENCE AND DATA TO IMPROVE SIMULATIONS OF MULTI-

PHYSICS CLIMATE PHENOMENA ..ottt st b et bbb e bt et bt et e sb e et e sbe e b e nbe et nbean 223
Charles S Jackson

DEVELOPMENT OF A COMPUTATIONAL ENVIRONMENT FOR THE GENERAL

CURVILINEAR OCEAN IMODEL ....oiiiiiieiite et bbbt bbbtk b et 233
Mary P Thomas, Jose E Castillo



COMBUSTION

CELLULAR BURNING IN LEAN PREMIXED TURBULENT HYDROGEN-AIR FLAMES:
COUPLING EXPERIMENTAL AND COMPUTATIONAL ANALYSIS AT THE LABORATORY

M S Day, J B Bell, R K Cheng, S Tachibana, V E Beckner, M J Lijewski

SHOCK-TURBULENCE INTERACTION: WHAT WE KNOW AND WHAT WE CAN LEARN

FROM PETA-SCALE SIMULATIONS ...ttt sttt sttt sbe et e beeaesbeebesbeesbesbeanbenbeereentean 249
Sanjiva K Lele, Johan Larsson

HIGH-FIDELITY SIMULATIONS FOR CLEAN AND EFFICIENT COMBUSTION OF

ALTERNATIVE FUELS ...ttt e e ettt e e et e st e e e s te e e e e abe e e e sab e e e s taeeeasabeeesabeeesbaeeeassseeesnbeeesteeeannes 259
J C Oefelein, J H Chen, R Sankaran
ADVANCED COAL GASIFIER DESIGNS USING LARGE-SCALE SIMULATIONS ......ccociiiieeiieeeeee e, 264

M Syamlal, C Guenther, A Gel, S Pannala

MASSIVELY PARALLEL LES OF AZIMUTHAL THERMO-ACOUSTIC INSTABILITIES IN

ANNULAR GAS TURBINES ...ttt bbbt b bt bbb ettt e bt bbbt ebeane 274
Pierre Wolf, Gabriel Staffelbach, Laurent Gicquel, Thierry Poinsot

COMPUTER SCIENCE/HIGH PERFORMANCE COMPUTING

SCALING TO 150K CORES: RECENT ALGORITHM AND PERFORMANCE ENGINEERING

DEVELOPMENTS ENABLING XGC1 TO RUN AT SCALE ..ot 279
Mark F Adams, Seung-Hoe Ku, Patrick Worley, Ed D'Azevedo, Julian C Cummings, C-S Chang

NUMERICAL LINEAR ALGEBRA ON EMERGING ARCHITECTURES: THE PLASMA AND

IMAGIMA PROUJECTS ..ottt bbb s b e s b e e h b oAb e b st b e e a b e bt e R e e R e e s e bt e s bt e b e e e bt e e b ane s 289
Emmanuel Agullo, Jim Demmel, Jack Dongarra, Bilel Hadri, Jakub Kurzak, Julien Langou, Hatem Ltaief, Piotr
Luszczek, Stanimire Tomov

COMMUNITY-ORIENTED SUPPORT AND RESEARCH STRUCTURES.........cccociiiieeeeieeeee e 294
Norbert Attig, Thomas Eickermann, Paul Gibbon, Thomas Lippert

MODELING THE OFFICE OF SCIENCE TEN YEAR FACILITIES PLAN: THE PERI

ARCHITECTURE TIGER TEAM ...ttt bbb bbb nb e n e nneere e 307
Bronis R De Supinski, Sadaf Alam, David H Bailey, Laura Carrington, Chris Daley, Anshu Dubey, Todd Gamblin,
Dan Gunter, Paul D Hovland, Heike Jagode, Karen Karavanic, Gabriel Marin, John Mellor-Crummey, Shirley
Moore, Boyana Norris, Leonid Oliker, Catherine Olschanowsky, Philip C Roth, Martin Schulz, Sameer Shende,
Allan Snavely, Wyatt Spear, Mustafa Tikir, Jeff Vetter, Pat Worley, Nicholas Wright

COMMUNICATION-OPTIMAL ITERATIVE METHODS .......cc ittt n e snae e snee e e 317
J Demmel, M Hoemmen, M Mohiyuddin, K Yelick

FRONTIERS OF PERFORMANCE ANALYSIS ON LEADERSHIP-CLASS SYSTEMS ..o 321
R Fowler, L Adhianto, B De Supinski, M Fagan, T Gamblin, M Krentel, J Mellor-Crummey, M Schulz, N Tallent

LAPACKRC: FAST LINEAR ALGEBRA KERNELS/SOLVERS FOR FPGA ACCELERATORS........ccccccveivu. 327

Juan Gonzalez, Rafael C Nufiez

GPU ACCELERATED COMPUTING-FROM HYPE TO MAINSTREAM, THE REBIRTH OF

VECTOR COMPUTING ...ttt bbb bbb s b e e h e s bt e b e e bt e hb e bt e e bt ssb e b e nreen 334
Satoshi Matsuoka, Takayuki Aoki, Toshio Endo, Akira Nukada, Toshihiro Kato, Atushi Hasegawa

DOE'S INSTITUTE FOR ADVANCED ARCHITECTURE AND ALGORITHMS: AN

APPLICATION-DRIVEN APPROACH .....ooo ettt ettt et saa e te e eata e saaeeteessaeabeessaeesteesnsaeneeaneas 344
Richard C Murphy
SOFTWARE CHALLENGES IN EXTREME SCALE SYSTEMS. ..ottt 353

Vivek Sarkar, William Harrod, Allan E Snavely

EXTREME-SCALE SCRIPTING: OPPORTUNITIES FOR LARGE TASK-PARALLEL

APPLICATIONS ON PETASCALE COMPUTERS ...ttt st nbae e saraa e 365
Michael Wilde, loan Raicu, Allan Espinosa, Zhao Zhang, Ben Clifford, Mihael Hategan, Sarah Kenny, Kamil
Iskra, Pete Beckman, lan Foster

DATA AND DISTRIBUTED COMPUTING

USING HADOOP AS A GRID STORAGE ELEMENT ...ttt ettt e st e e e e e e are e e entaaeenes 370
Brian Bockelman
SCALABLE /O AND ANALYTICS ..ottt ettt ettt ettt ae et e st e et s et e e s aa e st e e et e e e beesabesbesebaeestessabeebesereees 376

Alok Choudhary, Wei-Keng Liao, Kui Gao, Arifa Nisar, Robert Ross, Rajeev Thakur, Robert Latham



DATA MANAGEMENT AND ITS ROLE IN DELIVERING SCIENCE AT DOE BES USER

FACILITIES — PAST, PRESENT, AND FUTURE ......ooiii ottt snta e nneesneeenneesnaeenneeaneas 386
Stephen D Miller, Kenneth W Herwig, Shelly Ren, Sudharshan S Vazhkudai, Pete R Jemian, Steffen Luitz, Andrei A
Salnikov, Igor Gaponenko, Thomas Proffen, Paul Lewis, Mark L Green

BUILDING A PARALLEL FILE SYSTEM SIMULATOR ..ottt snee et nnee s 394
E Molina-Estolano, C Maltzahn, J Bent, S A Brandt

EUCALYPTUS: AN OPEN-SOURCE CLOUD COMPUTING INFRASTRUCTURE .....cccccocveiievie e 401
Daniel Nurmi, Rich Wolski, Chris Grzegorczyk, Graziano Obertelli, Sunil Soman, Lamia Youseff, Dmitrii
Zagorodnov

BUILDING AND TESTING A PRODUCTION QUALITY GRID SOFTWARE DISTRIBUTION

FOR THE OPEN SCIENCE GRID ....ooiiiiiiiiiit sttt sttt st sbee e te e sneeanbeesbee e teesnbeebeessaeesneennneenees 415
A Roy

FASTBIT: INTERACTIVELY SEARCHING MASSIVE DATA ..ottt 421
K Wu, S Ahern, E W Bethel, J Chen, H Childs, E Cormier-Michel, C Geddes, J Gu, H Hagen, B Hamann, W
Koegler, J Lauret, J Meredith, P Messmer, E Otoo, V Perevoztchikov, A Poskanzer, Prabhat, O Ribel, A Shoshani,
A Sim, K Stockinger, G Weber, W-M Zhang

FUSION ENERGY

ADVANCES IN SIMULATION OF WAVE INTERACTIONS WITH EXTENDED MHD

PHENOIMENA . ...ttt b et e s be a1t e b e a8 ekt e s 4o e b e a8 b e e bt e84 e b e a8 b e b e e R4 e b e e Rt e b e e st e e bt e Rt e s b e e bt e b e e ne e s b e nbeebennen 431
D Batchelor, G Abla, E D'Azevedo, G Bateman, D E Bernholdt, L Berry, P Bonoli, R Bramley, J Breslau, M
Chance, J Chen, M Choi, W Elwasif, S Foley, G Fu, R Harvey, E Jaeger, S Jardin, T Jenkins, D Keyes, S Klasky, S
Kruger, L Ku, V Lynch, D McCune, J Ramos, D Schissel, D Schnack, J Wright

ADVANCES IN PETASCALE KINETIC PLASMA SIMULATION WITH VPIC AND

ROADRUNNER ...ttt bbbt bbb bt b e e h bbb bt b e e bbb eb e bbb et et e b e 437
K J Bowers, B J Albright, L Yin, W Daughton, V Roytershteyn, B Bergen, T J T Kwan
CONCURRENT, PARALLEL, MULTIPHYSICS COUPLING IN THE FACETS PROJECT.......cccoovviiiiiiein 447

J R Cary, J Candy, J Cobb, R H Cohen, T Epperly, D J Estep, S Krasheninnikov, A D Malony, D C McCune, L
Mclnnes, A Pankin, S Balay, J A Carlsson, M R Fahey, R J Groebner, A H Hakim, S E Kruger, M Miah, A Pletzer,
S Shasharina, S Vadlamani, D Wade-Stein, T D Rognlien, A Morris, S Shende, G W Hammett, K Indireshkumar, A
Yu Pigarov, H Zhang
WHOLE-VOLUME INTEGRATED GYROKINETIC SIMULATION OF PLASMA TURBULENCE
IN REALISTIC DIVERTED-TOKAMAK GEOMETRY ..ottt sttt ae et sae e e e e snaesnaeennee s 454
C S Chang, S Ku, P Diamond, M Adams, R Barreto, Y Chen, J Cummings, E D'Azevedo, G Dif-Pradalier, S Ethier,
L Greengard, T S Hahm, F Hinton, D Keyes, S Klasky, Z Lin, J Lofstead, G Park, S Parker, N Podhorszki, K
Schwan, A Shoshani, D Silver, M Wolf, P Worley, H Weitzner, E Yoon, D Zorin

EXPLORATION OF FINITE ION ORBIT EFFECTS IN THE ION CYCLOTRON RANGE OF

FREQUENCIES ...ttt ettt b s e bt st e e bt e s e bt e 8 8o b e eR b e A bt e b e e bt e Rt e eb e e s e ekt et e s bt e st e et e e nbenbenbeebeanean 468
D L Green, E F Jaeger, L A Berry

ADVANCED SIMULATION OF ELECTRON HEAT TRANSPORT IN FUSION PLASMAS ..ot 473
Z Lin, Y Xiao, | Holod, W Zhang, W Deng, S Klasky, J Lofstead, C Kamath, N Wichmann

MAGNETIC X-POINTS, STOCHASTICITY, AND EDGE LOCALIZED MODES.........ccccooiiiiiiiniieneieen 483

Linda E Sugiyama

GEOSCIENCES

ALPS: AFRAMEWORK FOR PARALLEL ADAPTIVE PDE SOLUTION ......ccciiiiiiiiiiciiie e 488
Carsten Burstedde, Martin Burtscher, Omar Ghattas, Georg Stadler, Tiankai Tu, Lucas C Wilcox

HIGH PERFORMANCE SIMULATIONS FOR TRANSFORMATIONAL EARTHQUAKE RISK

AASSESSIMENT S . ettt ettt et bt e b s bt e st bt e R b e e b e e Rt e R e oAb oAb £ e R e ook £ oAb e AR £ e R e e R e SR b e AR e e R e e Rt e Re e bt ebe e beeRtenenreen 496
D B McCallen, S C Larsen

MODELING SUBSURFACE REACTIVE FLOWS USING LEADERSHIP-CLASS COMPUTING........ccccceeuenee. 505
Richard Tran Mills, Glenn E Hammond, Peter C Lichtner, Vamsi Sripathi, G (Kumar) Mahinthakumar, Barry F
Smith

MASSIVELY PARALLEL ELECTRICAL CONDUCTIVITY IMAGING OF THE SUBSURFACE:

APPLICATIONS TO HYDROCARBON EXPLORATION .....ooitiiieiiitieie ettt sttt ne i 515
Gregory A Newman, Michael Commer

DEVELOPING A COMPONENT-BASED FRAMEWORK FOR SUBSURFACE SIMULATION

USING THE COMMON COMPONENT ARCHITECTURE .......oiiiii e s 521
Bruce Palmer, Yilin Fang, Vidhya Gurumoorthi, Glenn Hammond, James Fort, Tim Scheibe



APPLICATION OF THE SALSSA FRAMEWORK TO THE VALIDATION OF SMOOTHED
PARTICLE HYDRODYNAMICS SIMULATIONS OF LOW REYNOLDS NUMBER FLOWS..........cceoovevienee. 526
Karen Schuchardt, Jared Chase, Jeff Daily, Todd Elsethagen, Bruce Palmer, Tim Scheibe

LATTICE QUANTUM CHROMODYNAMICS

HIGH ENERGY PHYSICS FROM HIGH PERFORMANCE COMPUTING .......cooiiieececee e 531
T Blum
EXPLORING THE SPECTRUM OF QCD USING THE LATTICE ...ttt sve e 541

John Bulava, Saul Cohen, Jozef Dudek, Robert Edwards, Eric Engelson, Justin Foley, Balint Joo, Jimmy Juge,
Huey-Wen Lin, Nilmani Mathur, Colin Morningstar, Mike Peardon, David Richards, Sinead Ryan, Christopher
Thomas, Anthony Thomas, Stephen Wallace

VISUALIZATION AS A TOOL FOR UNDERSTANDING QCD EVOLUTION ALGORITHMS...........coccvinne. 546

Massimo Di Pierro, Michael Clark, Chulwoo Jung, James Osborn, John Negele, Richard Brower, Steven Gottlieb,
Yaogian Zhong

NUCLEAR PHYSICS USING LATTICE QCD IN THE SCIDAC ERA ...t 551
Robert G Edwards

LATTICE QCD SIMULATIONS ON BIG CATS, SEA MONSTERS AND CLOCK TOWERS .......cccccocvivvevienee. 561
Balint Jo

SIMULATING THE QUARK-GLUON PLASMA ... .ottt sttt sat e ta e e naaesnae e teesnsaenaeeanaeesreen 566
L Levkova

AN OPTIMIZATION TOOLKIT FOR THE BLUE GENE AND SUBSEQUENT GENERATIONS

OF SCIDAC COMPUTERS ...ttt e e s e e e et e e e bt e e e st e e e e e tbee e e bbeeeaabeeeaabbeeeesabeeesteeasateaaeas 572
AV Pochinsky

DEFLATION FOR INVERSION WITH MULTIPLE RIGHT-HAND SIDES IN QCD....cccococvviiiiieceene e 577

A Stathopoulos, A M Abdel-Rehim, K Orginos

MATERIALS

PRACTICAL ALGORITHMS TO FACILITATE LARGE-SCALE FIRST-PRINCIPLES

MOLECULAR DYNAMICS ...ttt sttt et e et s et ean e et e e s eeesseesnteeseeesteeaneeenteesseeesteeaneeentaennanesnennnseanees 584
Frangois Gygi, Ivan Duchemin, Davide Donadio, Giulia Galli

ADVANCING NANOELECTRONIC DEVICE MODELING THROUGH PETA-SCALE

COMPUTING AND DEPLOYMENT ON NANOHUB ......ccoootitiit ittt sttt 589
Benjamin P Haley, Sunhee Lee, Mathieu Luisier, Hoon Ryu, Faisal Saied, Steve Clark, Hansang Bae, Gerhard
Klimeck

FIRST-PRINCIPLES COMPUTATIONAL DISCOVERY OF MATERIALS FOR HYDROGEN

STORAGE. ...t b et bttt b e oo bt e s etk e e R b e e h £ 2R e e R £ oAb e AR £ e R e e R £ oA R e AR £ oA e e R e e Rt eR e e et R e e RR e eh e e e e nbeenrenreenes 605

V Ozolins, A R Akbarzadeh, H Gunaydin, K Michel, C Wolverton, E H Majzoub

DCA++: A CASE FOR SCIENCE DRIVEN APPLICATION DEVELOPMENT FOR LEADERSHIP

COMPUTING PLATFORIMS ... .ottt ettt et s e et e e s st e e te e e se e e saeeeabe e teeasteeaaeeanbeeateeesseesnseentaeanneenneens 618
Michael S Summers, Gonzalo Alvarez, Jeremy Meredith, Thomas A Maier, Thomas C Schulthess

FULLY-COUPLED ENGINEERING AND MESOSCALE SIMULATIONS OF THERMAL

CONDUCTIVITY IN UO, FUEL USING AN IMPLICIT MULTISCALE APPROACH ......ccocoiieiievceee e 625
M R Tonks, G Hansen, D Gaston, C Permann, P Millett, D Wolf

THE LINEARLY SCALING 3D FRAGMENT METHOD FOR LARGE SCALE ELECTRONIC

STRUCTURE CALCULATIONS . ...ttt sttt et e et ae et esteesteeaseeesseeanteesseeasseeaseeanteesseeeseesneeanseeaneeensenans 630
Zhengji Zhao, Juan Meza, Byounghak Lee, Hongzhang Shan, Erich Strohmaier, David Bailey, Lin-Wang Wang

NUCLEAR PHYSICS

EXPLORING THE SPECTRUM OF QCD USING THE LATTICE......ccoi it 635
John Bulava, Saul Cohen, Jozef Dudek, Robert Edwards, Eric Engelson, Justin Foley, Balint Joo, Jimmy Juge,
Huey-Wen Lin, Nilmani Mathur, Colin Morningstar, Mike Peardon, David Richards, Sinead Ryan, Christopher
Thomas, Anthony Thomas, Stephen Wallace

FAST MULTIRESOLUTION METHODS FOR DENSITY FUNCTIONAL THEORY IN NUCLEAR

[ R ] (O3S T OSSR PP PUPPROOt 640
G | Fann, J Pei, R J Harrison, J Jia, J Hill, M Ou, W Nazarewicz, W A Shelton, N Schunck
LATTICE QCD SIMULATIONS ON BIG CATS, SEA MONSTERS AND CLOCK TOWERS .......cccccccvevveviienee. 646

Balint Jo6



NUCLEAR FORCES AND HIGH-PERFORMANCE COMPUTING: THE PERFECT MATCH .......ccccooveiinenen. 651
T Luu, A Walker-Loud

TOWARDS THE UNIVERSAL NUCLEAR ENERGY DENSITY FUNCTIONAL ....coociiiiiiniic e 662
M Stoitsov, J Moré, W Nazarewicz, J C Pei, J Sarich, N Schunck, A Staszczak, S Wild

AB INITIO NUCLEAR STRUCTURE - THE LARGE SPARSE MATRIX EIGENVALUE

PROBLEM ...ttt bbbt h bbb b et h b h ek h e e b e h e e b £ e bRt bt bt e bt bbb n et b e n s 667
James P Vary, Pieter Maris, Esmond Ng, Chao Yang, Masha Sosonkina

VISUALIZATION

VISUALIZATION AS A TOOL FOR UNDERSTANDING QCD EVOLUTION ALGORITHMS.........cocoevviiiiens 677
Massimo Di Pierro, Michael Clark, Chulwoo Jung, James Osborn, John Negele, Richard Brower, Steven Gottlieb,
Yaogian Zhong

OCCAM'S RAZOR AND PETASCALE VISUAL DATA ANALYSIS ...t see e 682
E W Bethel, C Johnson, S Ahern, J Bell, P-T Bremer, H Childs, E Cormier-Michel, M Day, E Deines, T Fogal, C
Garth, C G R Geddes, H Hagen, B Hamann, C Hansen, J Jacobsen, K Joy, J Kriiger, J Meredith, P Messmer, G
Ostrouchov, V Pascucci, K Potter, Prabhat, D Pugmire, O Ribel, A Sanderson, C Silva, D Ushizima, G Weber, B
Whitlock, K Wu

ENABLING SCIENTIFIC TEAMW ORK .......oi ittt e st e a e sae e s aae e teesnteesaeesnaeesseesnseenneeaneas 700
Mark Hereld, Randy Hudson, John Norris, Michael E Papka, Thomas Uram

TRACKING FLAME BASE MOVEMENT AND INTERACTION WITH IGNITION KERNELS

USING TOPOLOGICAL METHODS ...ttt et bbbt b e bbb abe e nb e ane s 708
A Mascarenhas, R W Grout, C S Yoo, J H Chen

FLOW VISUALIZATION IN SCIENCE AND MATHEMATICS. ..ot 714
Nelson Max, Carlos Correa, Chris Muelder, Shi Yan, Cheng-Kai Chen, Kwan-Liu Ma

PARALLEL VISUALIZATION ON LEADERSHIP COMPUTING RESOURCES..........cccooiiiiiiiiineenceeeie e 723

T Peterka, R B Ross, H-W Shen, K-L Ma, W Kendall, H Yu

VISUALIZATION OF UNCERTAINTY AND ENSEMBLE DATA: EXPLORATION OF CLIMATE

MODELING AND WEATHER FORECAST DATA WITH INTEGRATED VISUS-CDAT

N I =117 £ T USSP RP PP 728
Kristin Potter, Andrew Wilson, Peer-Timo Bremer, Dean Williams, Charles Doutriaux, Valerio Pascucci, Chris
Johhson

Author Index





