2019 IEEE/ACM 5th International
Workshop on Data Analysis and
Reduction for Big Scientific Data
(DRBSD-5)

Denver, Colorado, USA
17 November 2019

O IE E E IEEE Catalog Number:  CFP19W53-POD
’ ISBN: 978-1-7281-6018-4



Copyright © 2019 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP19W53-POD
ISBN (Print-On-Demand): 978-1-7281-6018-4
ISBN (Online): 978-1-7281-6017-7

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) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



2019 IEEE/ACM The 5th
International Workshop on Data

Analysis and Reduction for Big
Scientific Data (DRBSD-5)

DRBSD-5 2019

Table of Contents

Message from the DRBSD-5 Chair v.................. e
DRBSD-5 2019 OrganizatiOn .Vi................cooooiiiiiiiiiii et

Technical Papers

Understanding Performance-Quality Trade-offs in Scientific Visualization Workflows with Lossy
COMPIESSION L. .. e e e
Jieyang Chen (Oak Ridge National Laboratory), David Pugmire (Oak Ridge
National Laboratory), Matthew Wolf (Oak Ridge National Laboratory),
Nicholas Thompson (Oak Ridge National Laboratory), Jeremy Logan (Oak
Ridge National Laboratory), Kshitij Mehta (Oak Ridge National
Laboratory), Lipeng Wan (Oak Ridge National Laboratory), Jong Youl
Choi (Oak Ridge National Laboratory), Ben Whitney (Oak Ridge National
Laboratory), and Scott Klasky (Oak Ridge National Laboratory)

PAVE: An In Situ Framework for Scientific Visualization and Machine Learning Coupling 8..........................
Samuel Leventhal (University of Utah), Mark Kim (Oak Ridge National
Laboratory), and David Pugmire (Oak Ridge National Laboratory)

A Collaborative Effort to Improve Lossy Compression Methods for Climate Data .16...................................
Dorit M. Hammerling (Colorado School of Mines), Allison H. Baker
(National Center for Atmospheric Research), Alexander Pinard (Colorado
School of Mines), and Peter Lindstrom (Lawrence Livermore National
Laboratory)

Analyzing the Performance and Accuracy of Lossy Checkpointing on Sub-Iteration of NWChem 23...............
Tasmia Reza (Clemson University), Jon Calhoun (Clemson University),
Kristopher Keipert (Argonne National Laboratory), Sheng Di (Argonne
National Laboratory), and Franck Cappello (Argonne National
Laboratory)

Exploring Lossy Compression of Gene Expression Matrices 28..............coiiiiiiiiiiiiiieiieiieeeeeeeeee
Coleman B. McKnight (Clemson University), Alexandra L. Poulos (Clemson
University), M. Reed Bender (Clemson University), Jon C. Calhoun
(Clemson University), and F. Alex Feltus (Clemson University)

iii



A Co-Design Study Of Fusion Whole Device Modeling Using Code Coupling 35...............cccooeiiiiiiiini..
Jong Youl Choi (Oak Ridge National Laboratory), Jeremy Logan (Oak
Ridge National Laboratory), Kshitij Mehta (Oak Ridge National
Laboratory), Eric Suchyta (Oak Ridge National Laboratory), William
Godoy (Oak Ridge National Laboratory), Nick Thompson (Oak Ridge
National Laboratory), Lipeng Wan (Oak Ridge National Laboratory),
Jieyang Chen (Oak Ridge National Laboratory), Norbert Podhorszki (Oak
Ridge National Laboratory), Matthew Wolf (Oak Ridge National
Laboratory), Scott Klasky (Oak Ridge National Laboratory), Julien
Dominski (Princeton Plasma Physics Laboratory), and Choong-Seock Chang

Using Machine Learning to Reduce Ensembles of Geological Models for Oil and Gas Exploration 42..............
Anna Roubickova (Edinburgh Parallel Computing Centre), Nick Brown
(Edinburgh Parallel Computing Centre), and Oliver Brown (Edinburgh
Parallel Computing Centre)

Author Index 5. . . ... ..





