
Dear Researchers,
We have a lot of exciting de-

velopments to anticipate in this 
academic year! 

First of all, ODU won a $1.5M 
Major Research Instrumentation 
grant from the National Science 
Foundation (NSF) to build our 
next-generation cluster. We have 
also secured $500,000 to develop a 
HPC-focused training program for 
cybersecurity students. And a new 
Software Carpentry workshop will 
teach basic computational skills to 
researchers and students. 

We feature some researchers 
(Dr. Khan Iftekharuddin, Dr. Kent 
Carpenter, and Dr. Dan Barshis) and 
their recent works in this edition. 
We hope that you enjoy reading it! 

We want to hear from you: 
Please email us at hpc@odu.edu.
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Featured Researcher Dr. Dan Barshis—Department of Biology 

Research Background 

Dan Barshis is a researcher in the Biology department 
focused on coral stress responses. As ocean water 
temperatures rise, certain types of coral are able to 
respond by tapping into specific portions of their DNA. 
The organisms transcribe the genes in their genome to 
produce proteins that enable the coral to survive tem-
perature changes. This allows some populations of 
coral to survive better than others. 

Analyzing the Data 

Dan and his group of students study the specific genes that allow the coral to survive ocean tem-
perature changes. They do this by visiting the regions where these coral live and gathering sam-
ples of the coral, both live and frozen. They raise the live coral in their aquatics lab and use the 
frozen samples for molecular analysis.  

The students who take Dan’s classes get to experience first hand how to do the data analysis 
required for this research. After the samples are sent to be sequenced, the base pair data is gath-
ered for analysis. Dan and his students make use of the high memory nodes in the Turing cluster, 
each with 768GB of RAM,  to reassemble the transcriptome using de novo assembly software.  

This type of work requires the higher memory available in the HPC environment and even with 
the resources available, analysis can take up to 3 days to complete. After the larger genomic 
pieces are assembled they are compared to genomic databases for identification. During Dan’s 
tenure at ODU, he and his team have constructed 6 unique genome sequences for different or-
ganisms ranging from sea creatures to insects. 

The final step is to compare between heated and control corals and assess how many active 
genes respond to the heating. This allows the researchers to understand what genes, and in turn 
proteins, are used to help the coral to survive environmental changes.  

Computational Biology and the Future 

Dr. Barshis sees the integration between computation and biology steadily increasing. There is 
an ever increasing need for Biologists who are skilled in the use of compute resources. Dan also 
teaches a course called ‘Practical Computing for Biology’. This class focuses on the skills needed 
to analyze the growing data sets that Biologists encounter in their research using tools such as 
Unix scripting, python, R and database manipulation. Thank you Dan for your fascinating re-
search and your contribution to the ODU research community. 

Get ready, researchers!   

 

Turing is expanding during Fall Break 
and it's gonna be huuuuge.  We're 
adding 38 bleeding edge, top-of-the-
line supercomputers to the already 
super fast cluster!  Introducing FIVE 
NVIDIA K80 GPUs, three high memory 
nodes with HALF A TERABYTE EACH, 
and 30 additional computational 
nodes that run so fast that they'll 
knock your socks off!  But wait, there's 
more.  Don't forget about our 56 Gbps 
Infiniband fabric.  We're expanding 
that, too.  Once that's done, Turing 
will have a total core count over 6152 
including 53760 GPU and 1220 Xeon 
Phi cores.   How does that taste? 

Some of you might be thinking, 
"That's great but does it have a head-
phone jack?"   
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Researcher’s profile: Dr. Khan Iftekharuddin
The ODU Vision Lab took first place in the 

2017 BraTS (Brain Tumor Segmentation) Chal-
lenge competition for the analysis of brain 
tumor images. The Vision Lab, led by Dr. Khan 
Iftekharuddin in the department of Electrical 
and Computer Engineering, aims to devel-
op novel theory, algorithms, and real-time 
implementations in biomedical, autonomous 
robotics, human- and machine-centric rec-
ognition, and environment & geoscience applications based on the disciplines of 
computer vision, signal/image processing and machine learning. 

The Vision Lab makes extensive use of the Turing cluster for their computation-
ally intensive workloads. Turing’s high memory nodes and multi-core CPU nodes, 
in addition to the GPU nodes, provide the horsepower necessary for the machine 
learning and deep learning models.  

For the brain tumor segmentation project, the Vision Lab researchers use ran-
dom forest machine learning and deep learning to pull meaningful features from 
MRI data to identify abnormal brain tissues. 

Thank you Dr. Khan for your continued support of the research computing 
environment and contribution to research excellence at ODU.

2018
Research Computing Day
Friday, October 12, 1:30 to 4:30 p.m. 
MSVE Auditorium (ECSB first floor)

This annual event brings the ODU 
research community together and 
showcases the computational and data-
intensive research performed by our 
own faculty, researchers, and students. 
Keynote speaker Dr. Sunita Dodani is 
director of the Healthcare Analytics 
and Delivery Science Institute at EVMS. 
Other activities include researchers’ 
lightning talks and a poster session. 

Register at http://research-
computing-day-2018.eventbrite.com/.

ODU Researchers Win $2 Million NSF Grant 
to Build a Next-Gen Computational Cluster

Congratulations to Dr. Hongyi Wu, Dr. Jingwei Huang, Dr. Masha Sosonkina, Dr. 
Khan Iftekharuddin, and Dr. Nikos Chrisochoides for winning a $1.5M NSF grant, 
with additional University matching funds of $645K, for the next-generation 
shared computational cluster at ODU. 

The new cluster will include the latest generation microprocessor architecture 
(Intel Xeon Skylake), high-memory nodes (>= 384 GB/node), and latest NVIDIA 
V100 graphics processors specifically designed for deep learning. The new cluster 
will have a high-performance, low-latency Infiniband fabric capable of data 
transfer speeds of 100 Gbps. Built using OpenStack technology, this cluster will 
enable flexible configurations to satisfy researchers’ needs beyond traditional 
HPC. Custom environments such as virtual machines, instructional clusters, and 
data-analytics-as-a-service will be possible with the new cluster.

 Once completed, ODU researchers will carry out cutting-edge, compute- and 
data-intensive research involving deep learning, advanced modeling, and big 
data analytics in fields such as cybersecurity, biomedical and aerospace engineer-
ing, resiliency, and many more.
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ODU Biologists Used Turing Cluster to Teach  
Bioinformatics Workshop in the Philippines

Two ODU marine biologists and 
Turing users, Kent Carpenter and Dan 
Barshis, recently received a $4.6-million, 
five-year Partnership for International 
Research and Education (PIRE) funding 
from NSF to conduct a large-scale study 
in the Philippines on the changes in 
marine genetic diversity happening over 
the past century as a result of human 
fishing activities and other causes such as habitat loss.

This summer (June 19 to July 3), the PIRE team held the ‘Omics and Bioinfor-
matics workshop at the Silliman University’s Mariano and Lina Lao Activity Center 
and Technology Laboratory, the Philippines. There were 33 participants from 
the U.S. and the Philippines. The workshop aims to build the capacity of Philip-
pine researchers to carry out state-of-the-art biology research. “This is the third 
workshop that we’ve run in the region and a few [local] labs are full-steam ahead 
with genomics research projects,” said Barshis. The workshop involved lectures 
and hands-on training on advanced genomics, molecular ecology, and bioinfor-
matics, using real-world data for population genetic studies. Genomic analyses 
involve massive amounts of data and computation. ODU Research Computing 
Services proudly supported this workshop by lending access to Turing supercom-
puter to the workshop participants in the Philippines. The instructor team was 
very pleased that they were able to use Turing for the lab sessions. In the past, 
participants had to employ virtual machines on local workstations for the lab, 
which posed many limitations. According to Barshis, “It would not have been pos-
sible to do all our analyses [this year] using a locally-installed virtual machines, so 
using Turing was vastly preferable from a teaching standpoint.”

To learn more about the Philippine PIRE project, readers are invited to visit 
https://sites.wp.odu.edu/PIRE/.

ODU Researchers Awarded $500k NSF Grant to Train  
Cybersecurity Students with HPC Skills

NSF recently granted a three-year, 
$500k award to ODU researchers led 
by Dr. Hongyi “Michael” Wu, Dr. Masha 
Sosonkina, and Dr. Wirawan Purwanto 
to develop Data-Enabled Advanced 
Training Program for Cyber Security Re-
search and Education (“DeapSECURE”). 
Through DeapSECURE, students will 
have opportunities to apply big data 
techniques, machine learning, parallel 
computing, and crypto-arithmetics on 
real cybersecurity problems. Materials 
will be delivered to ODU cybersecurity 
students through six workshops during 

the Fall and Spring semesters. A sum-
mer institute will train students attend-
ing Research Experience for Under-
graduate programs and students from 
nearby community colleges. Hands-on 
exercises on ODU’s Turing cluster, an 
online training environment for further 
study, and rigorous assessment of 
training processes and outcomes will 
be integral parts of DeapSECURE.

To learn more, visit Center for 
Cybersecurity Education & Research’s 
website: https://www.odu.edu/ccser/. 
The first workshop begins October 19.

Workshops and trainings

XSEDE Workshops
Monthly XSEDE workshops, taught 

by instructors from the Pittsburgh 
Supercomputing Center, emphasize 
practical parallel programming skills 
for researchers. Upcoming workshops:

MPI distributed parallel programming 
October 2-3

Big Data & Machine Learning  
December 4-5

Space is limited and seats often fill 
up, so register early! Watch your mail-
box or ODU Daily Announcements for 
more information.

Software Carpentry Workshop 
October 25-26

Thanks to funding from South Big 
Data Hub, we are hosting a Soft-
ware Carpentry Workshop titled “R 
for Reproducible Scientific Analysis,” 
introducing research tools that will 
empower you to be productive in your 
work. (https://rbavery.github.io/2018-
10-25-odu/) 

This year’s workshop is full. We will 
organize this event again early next 
year.
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