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Cover illustration: Former U-M Aerospace Engineering student Eric Parish, now a Neumann fellow at DOE, 
simulated magnetohydrodynamic turbulence with a roughly 1 million degree of freedom computation generat-
ing about 4TB of data. 

The Michigan Institute for Computational Discovery and Engineering 
(MICDE) advances new approaches to computationally intensive modeling and 
simulations across disciplines of science and engineering.
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A message from Krishna Garikipati, Director 
Michigan Institute for Computational Discovery and Engineering

The past year was one of continuing growth at 
MICDE. We have strengthened our foundations, 
started research and education initiatives, and 
built new partnerships within and outside the 
University. 

The Institute’s research portfolio continued to 
expand. Our three research centers: Network and 
Storage Enabled Collaborative Computational 
Science, Data Driven Computational Physics and 
Scientific Software Infrastructure have increased 
their volume of research, attracted significant 
amounts of new funding and established new 
dissemination activities within and beyond the 
University.

We now have more than 140 faculty members 
affiliated with the institute, spanning more than 
35 departments across campus.

MICDE is also taking an important role in two 
major research initiatives. For one, MICDE is 
providing data analysis and dissemination sup-
port for a new NIH-funded tobacco control re-
search center at U-M. Secondly, MICDE research-
ers are involved in a new NSF-funded software 
institute focused on new software to be used at 
the Large Hadron Collider in Switzerland.

Our education program continues to expand as 

well. More than 120 students are 
enrolled in either the Graduate 
Certificate in Computational 
Discovery and Engineering or the 
PhD in Scientific Computing.

The Institute is committed to 
advancing the understanding of 
computational science in the community, through 
support of internal and external educational 
organizations. For example, for the past three 
summers, MICDE has provided support for the 
nonprofit science outreach group miRcore, which 
operates summer camps for high school students 
in computational biology. MICDE supplied the 
camp with cycles on U-M’s high performance 
computing platform, exposing students to the 
basics of computational science.

MICDE’s Scientific Computing Student Club 
(SC2) is growing into an indispensable resource 
for U-M students just two years following its 
inception, establishing a community of computa-
tional scientists and activities that complement 
the formal training available on campus.

We invite you to peruse these and many other of 
our accomplishments outlined in this report, and 
to contact us at micde-contact@umich.edu with 
any questions or collaboration opportunities. 

MICDE is part of Advanced Research Computing (ARC) at the University of Michigan. ARC provides 
a comprehensive ecosystem of resources and support for researchers engaged in data-intensive and 
computational science. ARC consists of MIDAS, the Michigan Institute for Computational Discovery 
and Engineering (MICDE), Advanced Research Computing - Technology Services (ARC-TS), and  
Consulting for Statistics, Computing and Analytics Research (CSCAR).



Research Highlights
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MICDE Awards Seven Catalyst Grants

MICDE Catalyst Grants promote innovative projects that drive novel paradigms in computational science, and 
have demonstrated their potential for success. In Spring 2018, the Institute awarded funding to the following 
seven projects:

• Exploring Quantum Embedding Methods for Quantum Computing. Researchers: Dominika Zgid, Chemis-
try; Emanuel Gull, Physics

• Teaching autonomous soft machines to swim. Researchers:  Silas Alben, Mathematics; Robert Deegan, 
Physics, Alex Gorodetsky, Aerospace Engineering

• Urban Flood Modeling at “Human Action” Scale: Harnessing the Power of Reduced-Order Approaches 
and Uncertainty Quantification. Researchers:  Valeriy Ivanov, Civil and Environmental Engineering; Nick 
Katopodes, Civil and Environmental Engineering; Khachik Sargsyan, Sandia National Labs

• Deciphering the meaning of human brain rhythms using novel algorithms and massive, rare datasets. Re-
searcher: Omar Ahmed, Psychology, Neuroscience and Biomedical Engineering

• Deep Learning for Phylogenetic Inference. Researcher: Jianzhi Zhang, Ecology and Evolutionary Biology; 
Yuanfang Guan, Computational Medicine and Bioinformatics

• Embedded Machine Learning Systems To Sense and Understand Pollinator Behavior. Researchers: Robert 
Dick, Electrical Engineering and Computer Science; Fernanda Valdovinos Ecology and Evolutionary Biolo-
gy, Center for Complex Systems; Paul Glaum, Ecology and Evolutionary Biology

• Advancing the Computational Frontiers of Solution-Adaptive, Scale-Aware Climate Models. Researchers:  
Christiane Jablonowski, Climate and Space Sciences and Engineering; Hans Johansen, Lawrence Berkeley 
National Lab

Creating the Next Generation of Software for High Energy Physics

The University of Michigan and MICDE are part of 
an NSF-supported 17-university coalition dedicat-
ed to creating next-generation computing power to 
support high-energy physics research.

Led by Princeton University, the Institute for 
Research and Innovation in Software for High 
Energy Physics (IRIS-HEP) will focus on develop-
ing software and expertise to enable a new era of 
discovery at the Large Hadron Collider (LHC) at 
CERN in Geneva, Switzerland.

Shawn McKee, Research Scientist in the U-M 
Department of Physics, and Director of the MICDE 
Center for Network and Storage Enabled Collab-
orative Computational Science, is a co-PI of the institute. His work will focus on integrating and extending the 
Open Storage Grid networking activities with similar efforts at the LHC.



MICDE Supports New Research Center 
on Tobacco Regulation 

The University of Michigan School of Public Health will 
house a new, multi-institutional center focusing on modeling 
and predicting the impact of tobacco regulation, funded with 
an $18 million federal grant from the National Institutes of 
Health and the Food and Drug Administration.

The Center for the Assessment of the Public Health Impact 
of Tobacco Regulations will be part of the NIH and FDA’s 
Tobacco Centers of Regulatory Science, the centerpiece of an 
ongoing partnership formed in 2013 to generate critical research that informs the regulation of tobacco prod-
ucts.

MICDE will support the center’s Data Analysis and Dissemination core by collecting national and regional sur-
vey data, conducting analysis of the use of tobacco products including vaping and e-cigarettes, and disseminate 
the resulting tobacco modeling parameters to other research centers and the Food and Drug Administration.

The center is led by MICDE faculty member Rafael Meza, associate professor of Epidemiology, and David Levy, 
professor of Oncology at Georgetown University.

Symposium Highlights Student Research 

The annual MICDE symposium honored several students in its poster competition this year:

• First Place: “Modeling and Enhanced Sampling of Protein-Protein Recognition,” Yanmin Wang, 
Chemistry

• Second Place: “Non-Newtonian Computational Model of Thrombosis Initiation,” Sabrina Lynch,  
Biomedical Engineering

• Third Place: “Computational Modeling of Particle-Laden Flows,” Gregory Shallcross, Sarah Beetham, 
and Yuan Yao, Mechanical Engineering

• Honorable Mention: “UM/LISA: Efficient Linear and Nonlinear Guided Wave Simulation,” Hui 
Zhang, Aerospace Engineering

• Honorable Mention: “Tem-
perature-Dependent Green’s 
Function Methods for Electronic 
Structure Calculations,” Alicia 
Welden, Chemistry

• Honorable Mention: “Non-in-
vasive Diagnostics of Coronary 
Artery Disease using Machine 
Learning and Computational 
Fluid Dynamics,” Kritika Iyer, 
Biomedical Engineering

• Honorable Mention: “Automat-
ed Diagnosis and Prognosis Sys-
tem for Traumatic Brain Injury 
Patients with Subdural Hemato-
ma,” Negar Farzaneh



Education
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MICDE Education Program Continue Steady Growth

Over the past year, MICDE’s educational programs and activities have experienced tremendous growth. The 
Graduate Certificate in Computational Discovery and Engineering currently has 41 students enrolled, spanning 
18 departments from 4 different schools and colleges, and 47 have graduated since the Graduate Certificate 
was established in 2013. 

The Ph.D. in Scientific Computing has continued to experience extraordinary growth, with 81 students enrolled 
from 22 departments, and 6 schools or colleges. Since MICDE took over the administration of the program in 
2015, 23 students have graduated. That brings the total number of alumni to 108 since the program was estab-
lished in 1989.

Fellowships Help Support Students

The Institute awards fellowships to outstanding students 
meant to augment other sources of funding. Winners 
are determined after a highly competitive process, with 
applications being reviewed by a panel of MICDE faculty. 
MICDE Fellows for 2018-2019 are: 
• Zhitong Bai, Mechanical Engineering
• Kyle Bushick, Materials Science and Engineering
• Geunyeong Byeon, Industrial and Operations  

Engineering
• Sehwan Chung, Civil and Environmental Engineering
• Khoi Dang, Chemistry
• Sicen Du, Materials Science and Engineering
• Joseph Hollowed, Physics
• Jia Li, Physics
• Sabrina Lynch, Biomedical Engineering
• Samar Minallah, Climate and Space Sciences and Engineering
• Everardo Olide, Applied Physics
• Shaowu Pan, Aerospace Engineering
• Alicia Petersen, Climate and Space Sciences and Engineering
• Vyas Ramasubramani, Chemical Engineering
• Fabricio Vasselai, Political Science
• Nathan Vaughn, Applied and Interdisciplinary Mathematics
• Blair Winograd, Chemistry
• Samuel Young, Chemical Engineering
• Kexin Zhang, Chemistry
• Bu Zhao, School of Environment and Sustainability

Scientific Computing Courses at U-M

The first two courses launched by MICDE faculty, Methods and Practice of Scientific Computing and Da-
ta-Driven Analysis and Modeling of Complex Systems, continue to be successful and are being offered for the 
third consecutive year. A new course, On-Ramp to Data Science for Chemical Engineers, is being offered for 
the first time in Fall 2018. MICDE faculty are also involved in the development of massive open online courses 
in computational science.



Research Resources

Expanding the ConFlux Cluster

Established by an NSF grant in 2016, the ConFlux computing cluster is designed for data-driven multi-scale 
physics simulations. This year, 15 new compute nodes were added to the cluster

U-M Consulting Service Expands its Support of Computational Science

Consulting for Statistics, Computing and Analytics Research (CSCAR), the consulting group that has 
served the University of Michigan for decades, has been expanding its offerings to address the in-
creasing roles of data-intensive and computational research methods on campus. CSCAR now offers 
free workshops in high performance computing and various aspects of data science to go with its tra-
ditional instruction in statistics. 

Workshops and Resources for Grant Writing and Industry Partnerships

MICDE regularly convenes faculty workshops to explore emerging areas of computational research and to 
promote exploration of these new ideas through grant applications, partnerships, or interdisciplinary collab-
oration. These efforts have yielded a significant fraction of the $38 million in external funding MICDE has 
secured, as well as cooperative agreements with NVIDIA, Toyota Research Institute, and IBM.

ARC-TS building new Great Lakes computing cluster

Advanced Research Computing - Technology Services is building a new, $4.8 
million computing cluster to serve campus. Dell EMC is the lead vendor, Mellanox 
Technologies will provide networking solutions, and DDN will provide storage.

Great Lakes, as the cluster will be called, will be available to the campus commu-
nity in the first half of 2019, and over time will replace the Flux supercomputer, 
which serves more than 2,500 active users at U-M for research ranging from aero-
space engineering simulations and molecular dynamics modeling through genom-
ics and cell biology to machine learning and artificial intelligence.

Great Lakes will be the first cluster in the world to use the Mellanox HDR 200 
gigabit per second InfiniBand networking solution, enabling faster data transfer 
speeds and increased application performance.

The main components of the new cluster are:

• Dell EMC PowerEdge C6420 compute nodes, PowerEdge R640 high memory nodes, and PowerEdge R740 
GPU nodes

• Mellanox HDR 200Gb/s InfiniBand ConnectX-6 adapters, Quantum switches and LinkX cables, and Infini-
Band gateway platforms

• DDN GRIDScaler® 14KX® and 100 TB of usable IME® (Infinite Memory Engine) memory
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MICDE by the numbers
• 140 affiliated faculty from 

35 departments 

• $38 million in funded projects 

• 120 students enrolled in graduate 
programs 

• 100 active members of the  
Scientific Computing Student Club 

• 3 research centers 

• 3 courses on computational science 

• $600,000 awarded in catalyst 
grants to U-M researchers in 2018
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