
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63439-167-2 

EAGE Workshop on High 
Performance Computing for 
Upstream 2014 

Chania, Crete 
7 - 10 September 2014 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2014) by the European Association of Geoscientists & Engineers 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2014) 
  
For permission requests, please contact by the European Association of Geoscientists & Engineers 
at the address below. 
  
EAGE 
PO Box 59 
3990 DB Houten 
The Netherlands 
 
Phone:  +31 88 995 5055 
Fax:  +31 30 634 3524 
 
eage@eage.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

SESSION 1 
 
HPC01 Keynote Presentation: Design of Seismic Modeling Engines and Optimization Algorithms for 
FWI Applications................................................................................................................................................................... 1

J. Virieux 
 

HPC02 Speeding-Up FWI by One Order of Magnitude..................................................................................................... 6
V. Etienne, T. Tonellot, P. Thierry, V. Berthoumieux, C. Andreolli 

 

HPC03 Seismic Data Prestack Kirchhoff Time Migration with Multi-GPUs................................................................. 11
G. Liu, X. Meng, Z. Chen, C. Yao 

 

HPC04 Hybridizable Discontinuous Galerkin Methods for Solving Helmholtz Equations........................................... 15
M. Bonnasse-Gahot, H. Calandra, J. Diaz, S. Lanteri 

 

HPC05 Full-Bandwidth FWI: A Paradigm Change in the Imaging and Interpretation of Seismic Data .................... 20
S. Lazaratos 

 

HPC06 Design and Performance of an Intel Xeon Phi Based Cluster for Reverse Time Migration ............................ 25
V. Arslan, J. Blanc, M. Tchiboukdjian, P. Thierry, G. Thomas-Collignon 

 

HPC07 Massively Parallel Algebraic Multiscale Linear Solver....................................................................................... 30
A. Manea, J. Sewall, H. Tchelepi 

 
SESSION 2 
 
HPC08 Keynote Presentation: Moore's Law is Dying, What Now? ................................................................................ 34

J. Odegard 
 

HPC09 Utilizing Key Performance Indices to Deliver Extensive HPC Management and 
Administration ..................................................................................................................................................................... 35

M. Baddourah, S. Alsaif, A. Turki 
 

HPC10 Fast Simulation of Through-Casing Resistivity Measurements Using Semi-Analytical 
Asymptotic Models. Part 1: Accuracy Study..................................................................................................................... 39

A. Erdozain, V. Peron, D. Pardo 
 

HPC11 FRTM - A Productive Framework for Reverse Time Migration ....................................................................... 44
D. Gruenwald, N. Ettrich, M. Rahn, F. Pfreundt 

 

IS01 Compute and Data Intensive Platforms Designed for Industry and Productivity................................................. 49
E. Goh 

 
SESSION 3 
 
HPC12 Keynote Presentation: Adapting Upstream Applications to Extreme Scale...................................................... 50

D. Keyes 
 

HPC13 Rapid High-Fidelity Reservoir Simulation with Fine-Grained Parallelism on Multiple GPUs ....................... 51
J. Shumway, K. Esler, K. Mukundakrishnan, V. Natoli, Y. Zhang, J. Gilman 

 

HPC14 Using a GPU Cluster for Multiple Realization Workflows ................................................................................. 56
T. Miller, G. Bowen, B. Zineddin 

 

HPC15 Accelerating Curvature Attributes on GPUs ....................................................................................................... 58
M. Silva, L. Martins, J. Duarte, M. Arruda, P. Souza, P. Silva, R. Seixas, M. Gattass 

 

HPC16 Genetic Algorithm Based Auto-Tuning of Seismic Applications on Multi and Manycore 
Computers ............................................................................................................................................................................ 63

C. Andreolli, P. Thierry, L. Borges, C. Yount, G. Skinner 
 

HPC17 Reverse Time Migration with Heterogeneous Multicore and Manycore Clusters............................................ 68
P. Souza, T. Teixeira, L. Borges, A. Neto, C. Andreolli, P. Thierry 

 

HPC18 Task-Based Programming Model for Elastodynamics ........................................................................................ 73
J. Diaz, L. Boillot, G. Bosilca, E. Agullo, H. Calandra, H. Barucq 

 

HPC19 A Parallel Evolution Strategy for Acoustic Full-Waveform Inversion .............................................................. 78
Y. Diouane, H. Calandra, S. Gratton, X. Vasseur 

 



SESSION 4 
 
IS02 Computer Architecture for Exascale......................................................................................................................... 83

T. Fossum 
 

HPC20 A Cluster of Workstations for Seismic Data Processing using GPU .................................................................. 84
P. Souza, R. Bonfa, J. Vasconcelos, R. Gonzales, T. Teixeira, R. Paoliello, A. Bissoli, L. Bozi 

 

HPC21 Intel® Math Kernel Library Parallel Direct Sparse Solver for Clusters........................................................... 89
A. Kalinkin, A. Anders, R. Anders 

 

IS03 Moonshot to The Machine – Exascale Challenges and Opportunities.................................................................... 94
D. Barron 

 

HPC22 A Holistic Approach to Solving Petascale Problems............................................................................................ 95
C. Fazzino 

 

IS04 Realizing the Value of Exascale for Upstream.......................................................................................................... 98
M. Perrone 

 

HPC23 Keynote Presentation: Scalable Reservoir Simulation and the Curse of Nonlinear Coupling......................... 99
H. Tchelepi 

 

HPC24 Green HPC for Reservoir Simulation Computing............................................................................................. 100
R. Al-Shaikh, O. Saadoon, E. Haydar, M. Baddourah 

 
SESSION 5 
 
HPC25 Systematical Flow Simulation and Database Development for Fast and Accurate Mud 
Hydraulics Solution ........................................................................................................................................................... 105

E. Podryabinkin, R. May, N. Tropin, V. Tarasevich, Y. Ignatenko 
 

HPC26 Use of 3D Multi-Scale Numerical Simulation to Study Multiple Scattering Effects of Fluid-
Filled Cavernous/Fractured Reservoirs........................................................................................................................... 109

V. Lisitsa, A. Merzlikina, G. Reshetova, V. Shilikov, V. Tcheverda, T. Khatchkova 
 

IS05 "Peak HPC": The Moore’s Law Crisis and the Future of HPC ........................................................................... 114
S. Oberlin 

 

HPC27 Spectral Method and its High Performance Implementation ........................................................................... 115
Z. Wu, T. Alkhalifah 

 

HPC28 Performance Enhancement of the Full Wave .................................................................................................... 119
E. Cohen, D. Kosloff, M. Reshef 

 

HPC29 Developing Full Waveform Inversion Using HPC Frameworks: BSIT ........................................................... 124
M. Hanzich, J. Kormann, N. Gutierrez, J. Rodriguez, J. Puente, J. Cela 

 
SESSION 6 
 
IS06 The Role of Cache-Centric Storage in Petascale and Exascale Deployments ...................................................... 128

M. Vildibill 
 

HPC30 Lossy Data Compression with DCT Transforms ............................................................................................... 129
F. Dalmau, M. Hanzich, J. Puente, N. Gutierrez 

 

HPC31 Computational Trade-Offs of Higher Order in Time RTM ............................................................................. 133
M. Nauta, D. Cyca 

 

HPC32 Automatic Performance Tuning of Parallel and Accelerated Seismic Imaging Kernels ................................ 137
H. Haberdar, S. Siddiqui, S. Feki 

 

IS07 Interconnect Design in Support of Geophysical Workloads.................................................................................. 142
B. Bolding 

 

Author Index 




