


41

Industrial engineering students analyze RCAC cluster data for senior

capstone project

For their senior capstone course IE431, a group of recent
industrial engineering graduates worked with RCAC
staffers to analyze data from RCAC systems and build
an interactive dashboard aimed at reducing system
downtime.

Working with Kyle Purple, RCAC's director of integrated
cyberinfrastructure, and Ashish, senior research data
scientist, the students, Naphatsakorn Simasathapornkul,
John Duffy, Mihir Mahale, Avery Mantyla, and Hao Zhuo,
all recent graduates in industrial engineering, developed
equipment monitoring techniques to reduce downtime
for RCAC clusters and other systems.

System downtime disrupts the productivity of faculty
and researchers, and leads to inefficient and costly
maintenance efforts. RCAC was looking for a way to
proactively identify and predict factors leading to node
failures, thus preventing downtime before it happens.

The students used several machine learning models to
process and analyze large volumes of data and chose
the model that best predicted the node's downtimes.
They then created an interactive, visual dashboard that
facilitates data-driven operational decision-making and
provides customizable views for identifying trends and
patterns in the data.

“The work they put in, leveraging machine learning
models and dashboards, laid a foundation we can build
upon in the future, says Purple. “I'm impressed with
what they were able to do in such a short period of time.”

The students presented their work to the RCAC team
before sharing with a wider audience at the industrial
engineering end-of-semester event, where more than 35
IE431 projects were showcased.

RCAC has a robust student employment program, ClI-
XP (Cyber Infrastructure-eXperience) with opportunities
for student workers in the data center, the Envision
Center, the Scientific Solutions Group and the Anvil
REU programs. The purpose of the CI-XP program
is to provide work opportunities and real workplace
experience that enhance the student'’s education through
the development of professional skills, responsibilities,
habits, attitudes, self-confidence and self-development.
RCAC staff serve as mentors to the students.

“We're always looking for ways to be more proactive
at engaging students in our operations,’ says Purple.
“Working with this group of IE students to aid in the
efforts to reduce system downtime was a tremendous
opportunity, and one | hope to continue in the future.”

RCAC students shine in summer internships across the nation

Last summer, RCAC students ventured far and wide
to gain invaluable professional experience at various
companies throughout the nation. Their diverse journeys
have showcased their talents and highlighted the
significant role RCAC plays in preparing students for
real-world challenges. Here are some compelling stories
from our students:

Dhruv Sujatha: Hewlett Packard Enterprise, North
Carolina: Dhruv Sujatha spent his summer interning
with Hewlett Packard Enterprise (HPE), working on
the primary storage team. His role was to develop a
tool that would analyze the performance of NimbleOS
and FleetOS, HPE's upcoming object storage platform.
Sujatha’s project involved creating a Signature Collection
and Log Analysis tool to streamline bug triaging by
parsing logs and extracting relevant information. This
significantly reduced debugging time from days to
minutes, akin to a smart compiler for an entire operating
system.

Karl Oversteyns: Raytheon
Missiles & Defense,
Arizona: Karl Oversteyns
ventured to Tucson,
Arizona, for his internship
with Raytheon Missiles &
Defense. Working with the
classified infrastructure
HPC team, Oversteyns
made impressive strides. He
pioneered the integration
of Open OnDemand in
separate environments,
initiated the organization-
wide adoption of RHEL 9,
and successfully started and troubleshooted clusters for
two new programs.

Aaron Ni: CACI International Inc., Indiana: Aaron Ni's
internship took him to Crane, Indiana, where he worked

as a systems integration engineer intern for CACI
International Inc., a defense contractor. Despite coming
from a software engineering background, Ni dove into
the world of systems integration for counter-unmanned
aerial systems (CUAS). His tasks included integrating
sensor suites like radar and EO/IR, developing system
requirements, and conducting system operability
verification testing.

Prachi Modi: Tesla Inc., Nevada: Prachi Modi began
her internship as a data engineering intern with Tesla's
quality data and systems team. She successfully
resolved legacy server airflow issues to migrate directed
acyclic graphs to a new server with zero downtime and
facilitated smooth ownership transfer. Additionally, Modi
played a pivotal role in preparing for ISO 9001 audits,
improving documentation, and adhering to the high
industry standards.

These stories exemplify the versatility and preparedness
of RCAC students, showcasing their ability to excel in
diverse roles and industries. Upon their return to campus,
they brought back not only valuable experiences but also
abroader perspective on their academic and professional
journeys. We applaud their accomplishments and eagerly
anticipate the achievements that lie ahead.
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STAFF NEWS

The Rosen Center for Advanced Computing has experienced astounding growth across all
the teams in our organization throughout the past year. In order to support your computing
and data needs, we have made strategic hires to expand our depth of expertise in key
fields, such as artificial intelligence, machine learning, and research software engineering.

Integrated Cyberinfrastructure Team:

This HPC Engineering Team designs, builds, and maintains Purdue University’s integrated cyberinfrastructure
(CI), which includes eight high-performance computing systems, each with scratch storage, secure, archival,
and large-scale data storage solutions, as well as high-speed networking, advanced campus CI facilities, and
our secure Weber cluster for controlled and unclassified information. Their engineers deliver cutting-edge
technology solutions to support Purdue researchers, including the newly launched Gautschi cluster, and
researchers nationwide through the NSF-funded Anvil cluster. The Integrated Cl team has seen the addition of
six new members:

= Kyle Purple, Director of Integrated Cyberinfrastructure
= Frank Bakhit, Research Solutions Engineer

Taylor Graham, Associate Solutions Hardware Engineer
David LeFevre, Research Solutions Engineer

Chris Orr, Senior Research Solutions Engineer

= Alex Younts, Principal Research Engineer

Scientific Applications Group:

The Scientific Applications Group is responsible for a wide variety of tasks within RCAC, including user support,
training, documentation, research consultation, and project partnership, all with the goal of helping researchers
adopt and efficiently utilize HPC. In short, they aim to increase access to research computing resources and
make high-end research easier to achieve. The Scientific Applications group has seen the addition of four new
team members:

Michael Carlson, Senior Computational Scientist
Charles Christoffer, Senior Computational Scientist
Haniye Kashgarani, Senior Computational Scientist
Tomas Ratkus, Senior Research Project Manager

Research Software Engineering Center:

The Purdue Center for Research Software Engineering (RSE Center) is a newfound center dedicated to helping
accelerate research and increase its impact through the creation of innovative, robust, and sustainable research
software. The RSE center is composed of two teams, the Scientific Solutions Group (SSG) and the Envision
Center (EC), with additional support provided by staff members from across RCAC. The SSG group develops
innovative cyberinfrastructure solutions to help advance scientific discovery and education, and enable greater
research reproducibility and impact at Purdue and beyond. The EC provides novel solutions to effectively
communicate complex research concepts. Computer graphics, advanced visualization, auditory (sound),
haptic (touch), and multimodal interaction integrate with state-of-the-art high-performance computation to
assist researchers, instructors, and leaders in their quest for new knowledge and innovative products. The RSE
Center has seen the addition of three new team members:

= Daniel Madren, Senior Research Development Administrator, Center Operations and Visualization
= Noah Oller Smith, Research Software Engineer, Scientific Solutions Group
= Julian Triveri, Associate Research Software Engineer, Envision Center

Communications Team:

The Communications team handles all internal and external marketing and communication tasks for RCAC. Through
comprehensive articles, seminars and symposiums, and social media engagement, the Comms team showcases to
Purdue and beyond the world-class research being conducted on Purdue’s HPC systems, as well as highlights and
promotes the benefits of HPC. The Communications Team has added one new team member:

= Jonathan Poole, Technical Writer

Fields of Expertise:
With the addition of these individuals, we have helped our organization to accumulate and cultivate even more
expertise in a variety of fields. These fields include:

= Artificial Intelligence

= Machine Learning

= Software Development

= Cybersecurity

= Systems Engineering

= Climate and Geosciences
= Life Sciences

= Cl Project Management
= Marketing and Communications
= HPC in Cloud

= Geospatial Data

= LINUX
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RCAC STAFF PRESENT AT
NATIONAL CONFERENCES

RCAC hosted a booth at the SC23 Supercomputing conference, which
took place in Denver, Colorado, from Nov. 12-17. The Purdue booth
highlighted the recently announced “Purdue Computes” initiative.

Purdue Computes is a university-wide, multi-pronged initiative to
meet rising student interest in computing-related majors and the
growing societal impact of Al and semiconductor chips. Over the
next five years, Purdue plans to hire 50 new faculty in the department
of computer science, hire another 50 faculty who will be associated
with the new Institute for Physical Al, and build $100 million worth of
semiconductor facilities.

With nearly 10 petaFLOPS of HPC and 57 PF of Al compute resources
available to Purdue researchers, RCAC supports computational
faculty from over 60 departments across every academic college and
all Purdue campuses.

The SC23 conference exhibit hall featured numerous presentations
hosted at the Purdue booth (#1525), as well as presentations from
RCAC staff in other booths.

As an international conference, SC23 attracted more than 400

exhibitors and more than 12,000 attendees from around the world who come to see the latest innovations in high-

performance computing and related fields.

The goals of the SC conference revolve around fostering collaboration, sharing research and innovations in high-
performance computing, promoting discussions on challenges and advancements in the field, and providing a
platform for networking among professionals and researchers in the global HPC community.

PEARC 23

RCAC staff presented posters and papers and led workshops at the Practice and Experience
in Advanced Research Computing (PEARC) conference held in Portland, Ore. in July 2023.

EXPLORATION of a MID»CARER
CROSS-INDUSTRY SHIFT
into HPC ENGINEERING

inclusive by involving additional local, regi
and international

and industry.

Several RCAC staff members were also on the conference

program committee.

The PEARC conference is held to provide a

forum for discussing challenges,
opportunities and solutions among
the broad range of participants

in

community.  This
driven effort
builds on
successes of
the past, and
aims to grow
and be more
onal, national,
cyberinfrastructure and
computing partners spanning academia, government

the research computing
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RCAC participates in the Minority Serving - Cyberinfrastructure
Consortium annual meeting

Suzanna Gardner, Senior Research

Operations
Administrator of Outreach and Engagement for the
Anvil supercomputer at RCAC, and Laura Theademan,
Director of Center Operations and Visualization at
RCAC, recently presented at the 2024 Minority Serving

- Cyberinfrastructure Consortium (MS-CC) Annual
Meeting. The pair presented alongside Dameion Brown,
the Director of Information Security & Chief Information
Security Officer in the Division of Information Technology
at Jackson State University, on the topic of “Embracing
Diversity in Technology Leadership.’

The Minority Serving - Cyberinfrastructure Consortium
(MS-CC) is a community of information technology
(IT) professionals, campus leaders, faculty members,
researchers, and students from across the nation who
have come together to improve cyberinfrastructure (Cl)
capabilities at historically Black colleges and universities,
tribal colleges and universities, Hispanic-serving
institutions, and minority-serving institutions. The goal of
MS-CC is to promote advanced Cl for teaching, learning,
research, and enterprise technology capabilities at these
historically under-resourced institutions. This year, the
second annual meeting took place in Washington, D.C,,
from May 29th through the 31st. At the meeting, MS-CC
members gathered to discuss sustainable campus-level
IT capabilities for data-intensive education and research
programs.

During their presentation, Brown, Gardner, and
Theademan discussed the importance of embracing
and recognizing diversity within technology leadership
on campuses. In their view, diversity not only includes
women and traditionally underrepresented minority
groups, but also those with a non-technical background.

The trio highlighted the importance of diversity and
inclusion within CI (innovation and creativity, better
decision making, etc.) as well as the challenges faced by
underrepresented leaders in the field and strategies for
overcoming these challenges. Some of these strategies
include hosting mentorship and sponsorship programs,
actively addressing bias and discrimination, and creating
a safe space for open dialogue. The group also noted that
the MS-CC Annual Meeting is exactly the type of event
that can help overcome equity challenges.

“I am grateful for the opportunity to present alongside
Laura and Dameion,’ says Gardner. “This experience has
been eye-opening, highlighting the absolute need for
inclusion. | came back with the stark realization: diversity
is inevitable. Due to immigration, migration, technology;,
and the blending of socio-economic, religious,
cultural, and racial backgrounds in our workplaces
and communities, diversity will continue to shape our
society. We must look ahead and ask ourselves: How
can we achieve genuine inclusivity? How can we bring
individuals from various backgrounds into innovation
and decision-making spaces? How can we cultivate
cultural sensitivity in our interactions? The diversity
train is unstoppable. We must harness and celebrate
our differences, inviting change into our organizations.
By doing so, we not only adapt but thrive in an ever-
evolving world.”

The 2024 MS-CC Annual Meeting was a widely attended
event, allowing for excellent discourse on improving
campus Cl on underrepresented campuses. Outside
of presenting, Gardner and Theademan were able to
make new connections and discuss how Anvil can help
support minority-serving institutions. Some of these
discussions have already led to the potential for exciting
new projects and collaborations.

“We are thrilled to discover new ways Anvil can broaden
Cl adoption at historically underserved institutions,
including MS-CC member institutions,’ says Gardner.
“Our innovative ideas are already taking shape, and we
look forward to presenting them at next year's annual
MS-CC meeting.’
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WHPC HOSTS GENDER BIAS

WORKSHOP, HACKATHON,
AMONG OTHER EVENTS

Purdue’s WHPC group, which is part of a broader
engagement initiative by RCAC and is led by RCAC
staff members, has had a busy year, hosting several
events for the Purdue community.

Workshop on gender bias,
stereotypes

WHPC hosted a workshop on Feb. 9 about the “default
male” phenomenon and the pervasive influence of
gender stereotypes based on the book “Invisible
Women: Data Bias in a World Designed for Men"
by Caroline Criado Perez. The event featured
presentations from four Purdue faculty members,
followed by an audience question and answer
session.

“I came to the workshop because I'd previously
read the book ‘Invisible Women, so | thought
it would be interesting to hear other people’s
interpretations of it. Each of the presenters
sparked a new and instructive conversation about
the challenges of a world built around one single
default identity, and the struggles of people who
don't have access to that default,’ says George
Lyle, IT security risk analyst.

“Attending the Purdue WHPC workshop was
an enlightening experience that broadened my
perspective on the nuances of gender in both

professional and personal spheres,” adds Sruthi
Dasika, a doctoral degree student in environmental
and ecological engineering.

Inaugural InnovateHer
Hackathon

RCAC and WHPC recently participated in the inaugural
InnovateHer Hackathon, a weekend-long event at
Purdue University aimed at fostering inclusivity in the
field of technology.

The hackathon began at 8 a.m. on Saturday, March
2nd, and continued until 4 p.m. on Sunday, seeing
teams work on their projects throughout both days and
overnight.

ClasityYour Objective
.+ Detemine Your Goal (fob,lternskip,
Connectins, Promotion)

On Saturday, RCAC's Suzanna Gardner, Taylor Graham, and Keegan Adams led a Networking 101 workshop on behalf of
Purdue's WHPC group, of which they are members. The workshop showed students ways to develop their professional
network and included a hands-on resume-building segment. The response to the workshop was great, with the
participants learning to make impactful connections, leverage their strengths, and capture opportunities.

On Sunday, RCAC hosted a high-performance computing workshop, led by Eric Adams and Geoffrey Lentner. The
workshop was open for HPC newbies and pros alike, with discussions ranging from what HPC is and why you would
want to use it to more advanced topics, such as how to construct specific lines of code on a shared-computing resource.

Importance of Women in STEM presentation

WHPC recently hosted a presentation surrounding Rebecca Sharples's Doctor of Education (Ed.D) dissertation, which
was inspired by the remarkable life journey of Suzanna Gardner, the Senior Research Operations Administrator of
Outreach and Engagement for Anvil and a member of WHPC.

On April 26th, Gardner and Sharples gave a dual presentation at RCAC's
Envision Center. During the presentation, the two discussed Gardner's early
encounters with the entrenched biases of a society steeped in misogyny, how
her path led to the pair
becoming friends, and
how this culminated in
Sharples’ decision to
use Gardner's life story
as a platform for her
dissertation.

The pair then spoke
about some of the
specific research that
went into Sharples'’
dissertation, namely the gross inequalities women face, not
only in this country, but throughout the world. The statistics
surrounding this topic tied into the unifying theme of the
presentation: The Importance of Women in STEM.

Later in the presentation, Gardner and Sharples
discussed the barriers and challenges that women
face, specifically when it comes to getting more women
in STEM. The day then concluded with a positive and
thought-provoking Q and A session. If you weren't able
to make it in person, you may watch the full presentation

here:
PC WOMEN IN HIGH
PERFORMANCE
% COMPUTING

PURDUE UNIVERSITY

Scholarships

The Rosen Center for Computing (RCAC) at Purdue University has
successfully provided partial travel assistance scholarships to
undergraduate and graduate students identifying as women, fostering
their participation in national conferences related to advanced
computation.

@ Grace Hopper @ SIGGRAPH

® sc23 . Society of Women Engineers



W H P< AWA R D S < O N F E R E N ( E “The diverse range of tutorials and workshops on HPC, deep learning and cloud computing have expanded my
understanding of current trends and best practices in my field, providing me with a deeper insight into the intricacies
of the industry," says Sathvika Kotha, a master's degree student in computer and information technology who was

TRAVEL SCHOLARSHIPS TO R T

WOMEN STUDENTS m L af

Over the last year, Purdue’s Women in High-Performance Computing (WHPC) group has awarded scholarships
to enable women Purdue students to attend a variety of conferences related to computing, engineering and
science.

Jeanna Blake, a fourth year doctoral student in the College
of Veterinary Medicine whose research focuses on canine
genetics, attended the 12th International Conference on
Canine and Feline Genetics and Genomics (ICCFGG) in
Helsinki, Finland with WHPC support and was honored as s '
having one of the three best posters at the conference by f
the Scientific Organizing Committee. Blake was also one
of just fifteen poster authors invited to give a lightning talk
about her poster.

“The WHPC scholarship is empowering and investing /
in the next generation of female scientists, like me, by

allowing women to attend key conferences in their field that

they might not be able to go to in order to advance their ‘

career opportunities,’ says Blake, who adds that she might

not have been able to attend ICCFGG without the WHPC

support, since travel to international conferences can be WOMEN IN H IGH
PERFORMANCE
WHPC scholarships also supported student travel to the

2023 Grace Hopper Celebration of Computing, the 2023 CO M P U TI N G
Society of Women in Engineers conference, the 2023 Game

Developers Conference and Supercomputing (SC23), among others. P U R D U E U N IVE RS ITY

"Attending GDC  was
amazing and inspiring”

says Uma Claire Teelock, a The WHPC program is part of the Purdue Information Technology
- Juniorin game development broader engagement initiative to expose and encourage women in

and design and animation . .

and visual effects who also the Purdue community to pursue research and careers in HPC and

works as a student artist at technology fields.

the Envision Center, of her
conference experience at
GDC, the game industry’s
premier event that included
nearly 30,000 attendees.

To learn more about WHPC travel
scholarships, please visit:

To learn more about Purdue Women in HPC or
be added to the mailing list, contact

“I had the opportunity to
meet like-minded people
and hear the lessons others
have learned.”
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