2nd EAGE Workshop on High
Performance Computing for
Upstream

Abu Dhabi, United Arab Emirates
13 — 16 September 2015

ISBN: 978-1-5108-1416-5



Printed from e-media with permission by:

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

proceedings

.com

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

Copyright© (2015) by the European Association of Geoscientists & Engineers (EAGE)
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact by the European Association of Geoscientists & Engineers (EAGE)
at the address below.

European Association of Geoscientists & Engineers (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

HPCO1: High Level Methodologies for Performance Characterization and Prediction............ccccooevveiiieiiiieneicniceenns 1
A. Farjallah, C. Andreolli, T. Guillet, O. Awile, P. Thierry

HPCO02: Simulating Multiple Realizations of Very Large Reservoir Models using MPI and GPU

F Aot or=] T = o] o PO OSSO 6
K. Esler, V. Natoli, D. Dembeck, K. Mukundakrishnan, J. Shumway, B. Suchoski, Y. Zhang, J. Gilman, O. Angola,
H. Meng

HPCO03: Programming Perspectives for Pre-eXascale SYSTEMS .......ccvviiiiiiiiieieieeese et 11
F. Courteille, J. Eaton

HPCO04: Supporting the Scheduling over Local HPC and Cloud Platforms: An FWI Case Study..........c.ccoceveiiinnne 14

A. Binotto, L. Tizzei, K. Mantripragada, M. Netto
HPCO5: Towards Fast Reverse Time Migration Kernels using Multi-threaded Wavefront Diamond

LI LT OSSR 19
T. Malas, G. Hager, H. Ltaeief, D. Keyes

HPCO06: Heterogeneous ArchiteCture LIDIary ... 24
P. Souza, C. Newburn, L. Borges

HPCO7: Impact of CPU Choice on Large Scale Reservoir SIMulations............ccccovveieiiiiiiiene e 29
A. Alturki, M. Baddourah, O. Saadoon

HPCO08a: Improving Cluster Production with AIlINEA’'S TOOIS........cccoiiiiiiiiiiee e 35
P. Wohlschlegel

HPCO08b: Using Reduced Order Modeling Algorithm for Reverse Time Migration ............c.ccocooeieiiniiene e 38
H. Basir, A. Javaherian, Z. Shomali, R. Dehghani, A. Dalkhani

HPCO09: Scalable and Robust BDDC Preconditioners for Reservoir and Electromagnetics Modeling.............c.ce.... 43
S. Zampini, O. Widlund, D. Keyes

HPC10: Geolnv3D: A Scalable Forward Modeling Framework for Full Waveform Inversion Problem.................... 50
L. Combe, R. Brossier, L. Metivier, V. Monteiller, S. Operto, J. Virieux

HPC11: Advanced Algebraic Multigrid Solvers for Subsurface Flow Simulation.............c.ccoceiiiiiiiiiiicncic 55

M. Chen, S. Sun, A. Salama
HPC12: Efficient Sparse Matrix-vector Multiplication for Geophysical Electromagnetic Codes on

D CTo] AT o TR @o] o] o otTSl Yo OSSPSR 61
S. Bernabeu, V. Puzyrev, M. Hanzich, S. Fernandez

HPC13: An Algorithm for the Automated Generation of MPI Communication Patterns...........ccccccevvvieiievenicrenenenn, 66
A. St-Cyr

HPC14: Optimizing Fully Anisotropic Elastic Propagation on Intel Xeon Phi COprocessors ...........cccvoeverenieienenienn 70
D. Caballero, A. Farres, A. Duran, M. Hanzich, S. Fernandez, X. Martorell

HPC15: Reservoir Simulation History Matching with Fully Integrated HPC Architecture...........c.ccoccooiiiiiiinnnnne 75
I. Pallister, T. Dodd, C. Ozgen

HPC16: Encapsulating HPC System Level Complexities via Software Framework............cccccocoveviiinienennneincees 79
S. Das

HPC17: OpenVec Portable SIMD INTFINSICS . ...ciiiiiiiiiiciitei ettt sttt saebe st e ste st e s e e esaebesbe e e 82
P. Souza, L. Borges, C. Andreolli, P. Thierry

HPC19: Full Waveform Inversion: A Modular Approach for Flexibility and Speed...........c.cocoieiiiiiiniiiie 87
G. Clark

HPC20: Using Heterogeneous Nodes for IN-Situ ViSUGHZAtION ............cccoviiiiiiiiii e 91
P. Messmer

HPC21: Exploring Intel’s Scalable SyStem FrameworK...........cooo i 95
H. Saleh

Author Index





