International Conference for High
Performance Computing,
Networking, Storage and Analysis

(SC 2008)

Austin, Texas, USA
15-21 November 2008

I E E E IEEE Catalog Number: CFP08SUP-PRT
: ISBN: 978-1-4244-2834-2



TABLE OF CONTENTS

High-Frequency Simulations of Global Seismic Wave Propagation Using SPECFEM3D_GLOBE on

B2 PIOCESSONS ...tttk h bbb bbb bbbt e bt e bR e oAb A h £ oA E e AR e oAb e R e R e oAb e R R e R R e b e e b s Rt n b 1
L. Carrington, D. Komatitsch, M. Laurenzano, M. Tikir, D. Michea, N. Goff, A. Snavely, J. Tromp
Linearly Scaling 3D Fragment Method for Large-Scale Electronic Structure Calculations............cc.ccocociiiiiniennnn. 12

L.W. Wang, B. Lee, H. Shan, Z. Zhao, J. Meza, E. Strohmaier, D. Bailey

New Algorithm to Enable 400+ TFlop/s Sustained Performance in Simulations of Disorder Effects in

[ 1o T IR U] < ol ] g o [0 Ted () SO STSSRR 22
G. Alvarez, M.S. Summers, D.E. Maxwell, M. Eisenbach, J.S. Meredith, J.M. Larkin, J. Levespue, T.A. Maier,
P.R.C. Kent, E.F. D'Azevedo, T.C. Schulthess

0.374 Pflop/s Trillion-Particle Kinetic Modeling of Laser Plasma Interaction on Roadrunner...........c.ccccoeevveeiencne. 32
K.J. Bowers, B.J. Albright, B. Bergen, L. Kin, K.J. Barker, D.J. Kerbyson

369 Tflop/s Molecular Dynamics Simulations on the Roadrunner General-Purpose Heterogeneous

U] o edo] g 0] o101 =] OO OO O U PSS T PR PR UPTPRTON 43
S. Swaminarayan, T. Germann, K. Kadau, G. Fossum

Scalable Adaptive Mantle Convection Simulation on Petascale SUPErCOMPULETS .......c.ccvcvviiriirieiieieeie s seseeenee s 53
C. Burstedde, O. Ghattas, M. Gurnis, G. Stadler, E. Tan, T. Tu, L. Wilcox, S. Zhong

Scalable Load-Balance Measurement for SPIMD COOES..........cccoiiiiiiiiiieie ettt sbe s 68
T. Gamblin, B. Supinski, M. Schulz, R. Fowler, D. Reed

Characterizing Application Sensitivity to OS Interference Using Kernel-Level Noise Injection...........c.ccccooeviiniennnne 80
K. Ferreira, P. Bridges, R. Brightwell

Massively Parallel Volume Rendering Using 2-3 Swap Image ComMPOSItING ........cccovvviirreiniineireeseie e 92
H. Yu, C. Wang, K.L. Ma

Extending CC-NUMA Systems to Support Write Update Optimizations..........cccccuevveiiiiiiiineieiciese e 103
L. Cheng, J. Carter

Nimrod/K: Towards Massively Parallel Dynamic Grid WOrKFIOWS............ccooiiiiiiiiiieeeee e 115
D. Abramson, C. Enticott, I. Altinas

Proactive Process-Level Live Migration in HPC ENVIFONMENTS.........c.coiiiiiiiiieieeee e 126
C. Wang, F. Mueller, C. Engelmann, S. Scott

BitDew: A Programmable Environment for Large-Scale Data Management and Distribution.............c.ccccoeeviens 138
G. Fedak, H. He, F. Cappello

Efficient Management of Data Center Resources for Massively Multiplayer Online Games ...........ccccoceeeveviennnnne, 150
V. Nae, A. losup, S. Podlipnig, R. Prodan, D. Epema, T. Fahringer

The Role of MPI in Development Time: @ CaSe STUAY ........ccooiiirieiiieiiiiie ettt seesne 162
L. Hochstein, F. Shull, L. Reid

A Multi-level Parallel Simulation Approach to Electron Transport in Nano-scale Transistors ..........c.ccoccoeeveecnennnne 172
M. Luisier, G. Klimeck

Wide-Area Performance Profiling of 10GigE and InfiniBand TeChnolOgies..........ccoviiieiiicinneiee s 182
N. Rao, W. Yu, W. Wing, S. Poole, J. Vetter

High Performance Multivariate Visual Data Exploration for Extremely Large Data..........c.ccocoovevvivviivinenicieesennn 194

O. Rubel, K. Wu, H. Childs, J. Meredith, C. Geddes, E. Cormier-Michel, S. Ahern, G. Weber, P. Messmer, H.
Hagen, B. Hamann, E. Bethel

A Novel Domain Oriented Approach for Scientific Grid Workflow Composition..............ccoceveiiiiienicieneicienceee 206
J. Qin, T. Fahringer

Analysis of Application Heartbeats: Learning Structural and Temporal Features in Time Series Data

for Identification of Performance ProbIEMS. ..ot 218
E. Buneci, D. Reed

High-Radix Crossbar Switches Enabled by Proximity Communication...........ccccovveieiiiiiiieseieiee e 230
H. Eberle, P. Garcia, J. Flich, J. Duato, R. Drost, N. Gura, D. Hopkins, W. Olesinski

Hiding 1/0 Latency with Pre-execution Prefetching for Parallel Applications ...........cccccoeviieiniiieninencicecsenee 242
Y. Chen, S. Byna, X.H. Sun, R. Thakur, W. Gropp

Accelerating Configuration Interaction Calculations for Nuclear StruCture .............cccooiiiiiiiineieinie e 252

P. Sternberg, E. Ng, C. Yang, P. Maris, J. Vary, M. Sosonkina, H. Le

Performance Prediction of Large-scale Parallell System and Application using Macro-level

STMUIALION ..ottt bbbt b bbb bbbt bbb bbbkt 264
R. Susukita, Y. Kimura, H. Ando, H. Komatsu, M. Aoyagi, M. Kurokawa, H. Honda, K. Murakami, Y. Inadomi, H.
Shibamura, K. Inoue, S. Yamamura, S. Ishizuki, Y. Yu



Bandwidth Intensive 3-D FFT Kernel for GPUS USING CUDA ..ottt e 273
A. Nukada, Y. Ogata, T. Endo, S. Matsuoka

Applying Double Auctions for Scheduling of Workflows on the Grid ... 284
M. Wieczorek, S. Podlipnig, R. Prodan, T. Fahringer

Using Server-to-Server Communication in Parallel File Systems to Simplify Consistency and Improve

PEITOIIINIANCE ... .ttt bbb bbb st b b e bbb e b s bbb bt b e bbbt bbbk ekt b et e b 295
P. Carns, B. Settlemyer, W. Ligon
Early Evaluation Of IBM BIUBGENE/P..........cuiiiiiiie ettt bttt bbbt bbb e b ens 303

S. Alam, R. Barrett, M. Bast, M.R. Fahey, J. Kuehn, C. McCurdy, J. Rogers, P. Roth, R. Sankaran, J.S. Vetter, P.
Worley, W. Yu

Performance Optimization of TCP/IP over 10 Gigabit Ethernet by Precise Instrumentation.............c..cccceoeevevnnnnne. 315
T. Yoshino, Y. Sugawara, K. Inagami, J. Tamatsukuri, M. Inaba, K. Hiraki

Communication Avoiding Gaussian ENMINGLION..........ccoiiiiiiii e 327
L. Grigori, J. Demmel, H. Xiang

An Adaptive Cut-off for Task ParalleliSm ...t 339
A. Duran, J. Corbalan, E. Ayguade

Parallel 1/0 Prefetching Using MP1 File Caching and 1/O SIgNAtUIES...........ccooieiiiiinieiseee e 350

S. Byna, Y. Chen, X.H. Sun, R. Thakur, W. Gropp

An Efficient Parallel Approach for Identifying Protein Families in Large-scale Metagenomic Data

R TC] £ ST SOTS T E T S T T T T T TE TP SO T T T E TP OT SO TP PP PTPUPPROPT 362
C. Wu, A. Kalyanaraman

EpiSimdemics: an Efficient Algorithm for Simulating the Spread of Infectious Disease over Large

REAIISTIC SOCIAI NETWOIKS ...ttt R e Rt r e nn e r et nn e nnen e 372
C. Barrett, K. Bisset, S. Eubank, X. Feng, M. Marathe

Prefetch Throttling and Data Pinning for Improving Performance of Shared Caches............cccccooioiiiiiiniiincn. 384
0. Ozturk, S. Son, M. Kandemir, M. Karakoy

A Novel Migration-Based NUCA Design for Chip MUItIPrOCESSOTS. ........ooviveiriiiiiieisiiisree et 396

M. Kandemir, F. Li, M. Irwin, S. Son
Characterizing and Predicting the 1/0 Performance of HPC Applications Using a Parameterized

SYNTNETIC BENCHIMATK ...t b bbbt b e bbbt e bt bt bbb b e e b e bt et e 408
H. Shan, K. Antypas, J. Shalf

Dynamically Adapting File Domain Partitioning Methods for Collective 1/0 Based on Underlying

Parallel File System LOCKING PrOTOCOIS...........ciiiiiieieeie ettt sbe bt seenesbesbennan 420
W.K. Liao, A. Choudhary
A Scalable Parallel Framework for Analyzing Terascale Molecular Dynamics Simulation Trajectories.................. 432

T. Tu, C. Rendleman, D. Borhani, R. Dror, J. Gullingsrud, M. Jensen, J. Klepeis, P. Maragakis, P. Miller, K.
Stafford, D. Shaw

Adapting a Message-Driven Parallel Application to GPU-Accelerated CIUSLEIS .........ccoiiirineiieinere e 444
J. Phillips, J. Stone, K. Schulten

A Dynamic Scheduler for Balancing HPC APPHCALIONS. ........cuiiiiiiiiiiieese ettt seesae 453
Carlos Boneti, Roberto Gioiosa, Francisco J. Cazorla, Mateo Valero

Feedback-Controlled Resource Sharing for Predictable 8SCIENCE...........coviiiiiiieiiicce s 465
S.M. Park, M. Humphrey

Entering the Petaflop Era: The Architecture and Performance of ROAdrUNNEr............ccocoiiiiiiiiieiienecesesce 476
K. Barker, K. Davis, A. Hoisie, D. Kerbyson, M. Lang, S. Pakin, J. Sancho

Scaling Parallel 1/0 Performance through 1/0 Delegate and Caching SyStem..........ccccooiiiiiiiiniininenee e 487
A. Nisar, W.K. Liao, A. Choudhary

Benchmarking GPUs to Tune Dense Linear AIGEDIa .........coo ittt 499
V. Volkov, J. Demmel

Stencil Computation Optimization and Auto-tuning on State-of-the-Art Multicore Architectures............cccoeveenee 510
K. Datta, M. Murphy, V. Volkov, S. Williams, J. Carter, L. Oliker, D. Patterson, J. Shalf, K. Yelick

Massively Parallel Genomic Sequence Search on the Blue Gene/P ArchiteCture..........ccocvvvevieicieiicesesecei e 522
H. Lin, P. Balaji, R. Poole, C. Sosa, X. Ma, W.C. Feng

Toward Loosely Coupled Programming on Petascale SYSTEMS ...........coiiiiiiiiiiiiieesene st 533
I. Raicu, Z. Zhang, M. Wilde, I. Foster, P. Beckman, K. Iskra, B. Clifford

Parallel Exact Inference on the Cell Broadband ENgiNg PrOCESSON.........ccoiiiiireiiiieiieee et 545
Y. Xia, V. Prasanna

Materialized Community Ground Models for Large-scale Earthquake Simulation ..............c.cccvvinienneincinienns 557
S. Schlosser, M. Ryan, R. Taborda, J. Lopez, D. O'Hallaron, J. Bielak

Capturing Performance Knowledge for Automated ANAIYSIS .........cccveiiiiiiiiieiciee et 569

K. Huck, O. Hernandez, V. Bui, S. Chandrasekaran, B. Chapman, A. Malony, L. Mclnnes, B. Norris



PAM: A Novel Performance/Power Aware Meta-scheduler for Multi-core SyStems ..........cccooeieiiiienencicieseneees 579
M. Banikazemi, D. Poff, B. Abali

Programming the Intel 80-core Network-on-a-chip Terascale ProCeSSOY .........cccvveieiiiiiiiene e 591
T. Mattson, R. Wijngaart, M. Frumkin

High Performance Discrete Fourier Transforms on GraphiCs PrOCESSOTS ........cceiviieiiiiririeniesieieiesiesresiesiesaessesesnenees 602
N. Govindaraju, B. Lloyd, Y. Dotsenko, B. Smith, J. Manferdelli

Using Overlays For Efficient Data Transfer Over Shared Wide-Area NetWOrKS..........ccoccviieiriiienineneeeeseseee 614
G. Khanna, U. Catalyurek, T. Kurc, R. Kettimuthu, P. Sadayappan, I. Foster, J. Saltz

Positivity, Posynomials and Tile Size SEIECHION ..ot 626
L. Renganarayana, S. Rajopadhye

The Cost of Doing Science on the Cloud: The Montage EXamPIe ........c.cciiiiiiiiieieiice e 638
E. Deelman, G. Singh, M. Livny, B. Berriman, J. Good

Server-Storage Virtualization: Integration and Load Balancing in Data Centers..........cccccecevevieeiiniesenesiesieesssies 650
A. Singh, M. Korupolu, D. Mohapatra

Global Trees: A Framework for Linked Data Structures on Distributed Memory Parallel Systems .............c.......... 662

D. Larkins, J. Dinan, S. Krishnamoorthy, S. Parthasarathy, A. Rountev, P. Sadayappan
SMARTMAP: Operating System Support for Efficient Data Sharing Among Processes on a Multi-

L0700 oT=T o] TSP S TP 675
R. Brightwell, K. Pedretti, T. Hudson
Lessons Learned at 208K: Towards Debugging Millions 0f COFeS.........ccooiiiiiiiineiiiee e 687

Gregory L. Lee, Dong H. Ahn, Dorian C. Arnold, Bronis R. de Supinski, Matthew Legendre, Barton P. Miller,
Martin Schulz, Ben Liblit

Dendro: Parallel Algorithms for Multigrid and AMR Methods on 2:1 Balanced OCtrees..........ccocooriveneiniinencnne. 696
R. Sampath, S. Adavani, H. Sundar, I. Lashuk, G. Biros

Efficient Auction-Based Grid Reservations using Dynamic Programming ..........ccccoeererereneieenieiene e 708
A. Mutz, R. Wolski

Asymmetric Interactions in Symmetric Multi-core Systems: Analysis, Enhancements and Evaluation.................... 716

T. R. W. Scogland, P. Balaji, W. Feng, G. C. Narayanaswamy

Scientific Application-Based Performance Comparison of SGI Altix 4700, IBM POWERS5+, and SGI

ICE 8200 SUPEICOMIDUEETS ......vitiieieteeie ettt skttt ettt b ettt be e bt sh e b e b e bt e hb e b e b e e bt e b b e b e e b e e bt s b b e b e ke e b nb e e b s be e b b 728
S. Saini, D. Talcott, D. Jespersen, J. Djomehri, H. Jin, R. Biswas

Author Index





