








Gautschi ranked 157 on list of world’s most 
powerful supercomputers

Purdue launched powerful LLM service, 
GenAI Studio 

Purdue University’s powerful supercomputer, Anvil, received 
a major upgrade, thanks to funding provided by the National 
Science Foundation’s (NSF) NAIRR Pilot Program. The 
NSF launched the National Artificial Intelligence Research 
Resource (NAIRR) Pilot to demonstrate the NAIRR concept 
and advance its primary goals of spurring innovation, 
increasing diversity of talent, improving capacity, and 
advancing safe, secure, and trustworthy AI in research and 
society. The new expansion has been installed and is now 
ready for use. With this Anvil upgrade, Purdue now offers 
a national supercomputing resource designed to enhance 
artificial intelligence (AI) workflows and help the U.S. lead 
the charge in AI research. 

As an official resource provider for the NAIRR Pilot, Anvil 
received funding to pursue these goals, namely by improving 
Anvil’s capacity to enable AI research. A total of 84 Nvidia 

H100 SXM GPUs were procured and added to the system. 
With this upgrade, Anvil is now poised to deliver a world-
class AI supercomputing resource to researchers nationwide. 

Before the expansion, Anvil’s system consisted of 1,000 Dell 
compute nodes, each with two 64-core third-generation 
AMD EPYC processors, 32 large memory nodes with 1 TB 
of RAM per node, and 16 GPU nodes, each with four NVIDIA 
A100 Tensor Core GPUs, all of which are interconnected with 
100 Gbps Nvidia Quantum HDR Infiniband. The new NSF 
funding has added 21 Dell PowerEdge XE9640 compute 
nodes, each with 4 Nvidia 80GB H100 SXM GPUs, as well as 
an additional 1 PB of flash-based object storage integrated 
into Anvil’s composable subsystem. The new GPU nodes 
also feature an additional NDR Infiniband fabric to support 
larger AI workloads. 

In collaboration with the Institute for Physical AI (IPAI), Purdue University’s Rosen Center for Advanced Computing 
(RCAC) now offers a powerful new feature in its artificial intelligence software services—Purdue GenAI Studio. Purdue 
GenAI Studio is a large language model (LLM) service that makes open-source LLM models like LLaMA accessible to 
anyone at Purdue. Unlike other LLM services, Purdue GenAI Studio is hosted entirely on-premises using resources within 
Purdue’s community cluster supercomputers. This means researchers have more democratized access to LLMs, as well 
as more control. 

Purdue GenAI Studio uses existing investments in compute resources already made at Purdue by leveraging the Anvil 
supercomputing system. The service provides tools, documentation, and expertise that allow faculty to build and apply 
LLMs to research and teaching. Purdue GenAI Studio’s user interface (UI) is intuitive and easy to use. There are two 
modalities for interacting with Purdue GenAI Studio—both the UI and API,—and additional functionality for both is under 
active development. The chat interface allows researchers to select from a list of open-source models, including base 
models (LLAMA, Mistral, Phi, etc.) as well as any custom models the individual researcher may have created. Users may 
also select multiple models to compare the output for any prompt. Additional open-sourced models that are not already 
listed can be added to Purdue GenAI Studio upon request. 

Purdue GenAI Studio also offers Retrieval-Augmented Generation (RAG) functionality. RAG functionality allows researchers 
to upload their own data into the model, providing it with more context. This adds to the model’s base knowledge, which 
helps it to provide more accurate responses in particular domains. However, GenAI Studio should not be used with 
University data classified as sensitive or restricted.
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Purdue University’s Envision Center (EC) is ushering in the 
next generation of teaching and learning by leveraging their 
cutting-edge virtual reality platform, CollabXR. CollabXR is a 
shared learning platform that puts advanced visualizations 
at the fingertips of professors and students, immersing them 
in a learning environment like never before. Throughout the 
Spring 2025 semester, six different university instructors took 
advantage of an Innovation Hub-supported pilot program 
to utilize CollabXR and deliver world-class educational 
experiences to students. 

The CollabXR (XR=extended reality) platform is a shared 
environment that allows anyone in a headset to view and 
interact with the same virtual content pieces together, viewed 
in fully virtual (the entire field of vision is virtual, obscuring 
all of the real environment, and other participants appear as 
virtual avatars) or passthrough augmented reality (cameras 
feed the real room and people to the headset view, overlaying 
virtual content to appear to exist in the same space). 
Developed in conjunction with Professor Danny Milisavljevic, 

the CollabXR platform is the first of its kind, merging virtual 
reality (VR), augmented reality (AR), and mixed reality (MR) 
capabilities with training, research, and education. 

Thanks to support from Purdue University’s Innovation Hub, 
the EC was able to run a semester-long pilot program to test 
and explore CollabXR in real-world learning environments. 
The pilot program initially received 13 project proposals from 
instructors who wished to use CollabXR in their classrooms. 
Of these, the EC accepted six project proposals for the Spring 
2025 semester. These six projects marked the first large-
scale implementation of CollabXR in the classroom. 

“Utilizing CollabXR in these different classroom settings 
was an amazing opportunity for us,” says George Takahashi, 
Principal Visualization Scientist at the Envision Center. 
“Not only was the platform a huge success, enabling the 
professors to relay complex information in a very fun and 
impactful manner, but we took away lessons that will allow 
us to improve functionality for future courses.” 

CollabXR advances education through 
successful pilot program 

The six projects covered a wide range of domains, from Aeronautics to Nursing to Liberal Arts, and delivered educational 
experiences to both graduate and undergraduate students. Once the pilot program was completed, over 50 students were 
directly impacted through the use of CollabXR. Feedback provided by the users (instructors and students alike) after the 
semester showed that CollabXR was an overwhelming success. The six course instructors who took advantage of CollabXR 
in their lessons were as follows: 

Lyutikov took advantage of CollabXR to teach an advanced 
physics research course, PHYS 590. The group already utilizes 
high-performance computing resources at RCAC to simulate 
plasma bubbles in 3-dimensions (3D). Before importing 
their data into the CollabXR platform, visualizing these 3D 
simulations was difficult, therefore making thorough data 
comprehension unfeasible. Lyutikov believed that CollabXR 
would enable him and his students to utilize their data to 
the fullest to understand interesting and relevant physical 
phenomena. The group used CollabXR specifically to observe 
floating plasma bubbles in galaxy clusters, the shapes of the 

bubbles as they rise, and their trajectory through space. 

“There is a clear science value,” says Lyutikov. “Two times 
I was [immersed in CollabXR], I saw 3D details that were 
very convincing theory-wise. Any 2D cut would have missed 
that.” Lyutikov went on to note that CollabXR could also be 
tremendously useful for showcasing research at conferences 
or other public presentations, as well as for enhancing journal 
publications. 

Maxim Lyutikov – Professor, Department of Physics and Astronomy 
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Dunn teaches a course titled Academic and Professional 
Communication for International Teaching Assistants (SCLA 
620). The course is part of Purdue’s Oral English Efficiency 
Program and is designed to enhance the language, 
communication, and presentation skills of graduate students 
whose first language is not English, helping them feel more 
confident in their roles as teaching assistants. Dunn wanted 
to incorporate CollabXR into his classroom for a ‘Show and 
Tell’ event designed to enhance English language skills 
through interactive VR. Specifically, CollabXR would enable 
the students to engage with virtual objects related to their 
fields of study, allowing them to practice teaching and 
presenting in English in a low-stakes environment. 

“As a language instructor,” says Dunn, “CollabXR enabled me 
to provide my students with a heightened level of authenticity 
in their communication practice. For example, one of my 

students, who presented on tar spot (a corn disease), was 
able to confidently demonstrate his knowledge without 
needing to physically walk through a cornfield to point out 
varying degrees of infection. Instead, he used the virtual 
environment to illustrate key details, practicing both subject-
specific explanations and English communication with a 
clear, genuine purpose.” 

Dunn continues, “As my students come from a wide range 
of fields, such as agriculture, electrical and computer 
engineering, aerospace, and veterinary sciences, it’s often 
impractical or even impossible to bring discipline-specific 
items into a traditional classroom. By integrating CollabXR, 
students practiced their language skills in scenarios that 
felt purposeful and domain-specific, fostering deeper 
engagement and motivation.”

Chen teaches Fluid Mechanics (ME308) to undergraduates 
in the Mechanical Engineering program at Purdue. Chen 
wished to incorporate CollabXR into his classroom to 
showcase flow fields around various objects. For this 
semester specifically, Chen used CollabXR to provide his 
students with the opportunity to directly observe a flow field 
demonstrating the movement and pressure of air around an 
airfoil in a 3D setting. 

“The CollabXR experience [...] demonstrates the great 
potential of applying advanced technology for teaching and 
learning,” says Chen. “To the best of my knowledge, this is the 
first time to show the complicated 3D flow structure—which is 
very tricky to explain to students in standard lectures—vividly 
in the eyes of students. The students are amazed to see what 
they observe and develop an increased interest in learning 
more about the subject. I am looking forward to working with 
[the Envision Center] to further develop this capacity to be 
adopted into our curriculum.” 

Nagle applied to use CollabXR in teaching multiple nursing 
courses, including NUR 317, NUR 314, and NUR 420. Her 
intent was to have the Envision Center develop an interactive 
heart where students could observe blood flow through the 
vessels, chambers, and valves of the heart, while also listening 
to the different heart sounds to help them understand what 
they are hearing. By teaching within the CollabXR platform, 
Nagle could provide the students with a much more in-depth, 
hands-on learning experience without the need for cadavers. 

“It was great to be able to show students how the heart 
functioned with a realistic model that I could move around 
and manipulate,” says Nagle. “I loved being able to draw on 
the heart, look at different views, and easily toggle between 
those views. I also liked that the students could interact with 
it, point at different parts, and ask questions while pointing 
to what they were talking about. It really brings the anatomy 
alive and allows those hands-on learners to optimize their 
learning.” 

Frederick Dunn – Lecturer, College of Liberal Arts

Amy Nagle – Clinical Associate Professor, School of Nursing 

Jun Chen – Professor, School of Mechanical Engineering 

Oguri utilized the CollabXR platform for his course 
titled Applied Control in Astronautics (AAE590), which 
introduces students to the theoretical and practical 
foundations of control techniques with an emphasis on its 
application to dynamical systems in astronautics. The primary 
benefit Oguri was hoping the students would obtain with 
CollabXR was an improved physical intuition of simulation 
results. He also believed that CollabXR would enable 
group discussions where everyone was on the same page, 
facilitating efficient brainstorming of research ideas. The 
research data the group examined with CollabXR included 
spacecraft trajectory displaying orbits, maneuvering thrust, 
and uncertainty quantification of the spacecraft position as 
it travels. 

“Using the CollabXR platform greatly helps us to gain 
intuition about three-dimensional orbits, trajectories, and 
objects (spacecraft, planets, asteroids, etc) in space as well 
as investigate their details interactively, which is typically 
very hard to do on papers or computer screens,” says 
Oguri. “Access and future development with the CollabXR 
platform would help my students gain intuition about orbital 
mechanics, space navigation, and mission design much 
more quickly, which might largely reduce the time for them 
to acquire necessary understanding to begin their research, 
and hence greater research accomplishments for the same 
amount of time spent. It will also make it easier for me to 
collaborate with other researchers in different fields, which 
might greatly broaden the scope of collaboration and types 
of researchers.” 

Kenshiro Oguri– Assistant Professor, School of Aeronautics and 
Astronautics 
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Chipshub, the online platform for 
everything semiconductors, arrived 
in September 2024. After a massive 
development effort from the nanoHUB 
team, and with help from RCAC 
staff, the online platform delivered 
advanced simulation software to the 
Purdue Summer Training, Awareness, 
and Readiness for Semiconductors 
(STARS) program, a huge step 
forward for semiconductor workforce 
development in the United States. 

Over the next five years, Chipshub is 
expected to impact more than 200,000 
U.S. engineering students and about 
50,000 designers. Now that it has been 

successfully used with the STARS program, the next steps involve expanding Chipshub access beyond Purdue and making 
the platform available throughout the country. This would be a boon for the nation, allowing other institutions to utilize these 
state-of-the-art tools without having to reinvest in the development time and resources already taken on by the Chipshub 
team. 

RCAC staff members have developed a piece of 
software, known as HyperShell, that helps divide 
and conquer large volumes of discrete tasks to 
assist with scheduling and managing what’s 
known as “many task computing.” HyperShell 
has been dubbed “the ultimate workflow 
automation tool.” 

In traditional high-performance computing, 
there’s just one big job for the supercomputer to 
tackle. But more often these days, researchers 
are doing what’s known as “high-throughput 
computing” or “many-task computing” where 
the supercomputer is performing a very large 
number of small, independent tasks, such as 
analyzing tens of thousands of pieces of data in 
a dataset. 

Traditional HPC job schedulers like Slurm are not well-suited to managing this kind of computing, so RCAC lead research 
data scientist Geoffrey Lentner saw the need for a piece of software to help facilitate this kind of workflow, and HyperShell 
was born. 

HyperShell, which is written in Python, is useful for researchers doing large volumes of data analysis and processing, such as 
in fields like bioinformatics, climate modeling, math and statistics optimization and agriculture. 

The National Science Foundation’s (NSF) Office of Advanced Cyberinfrastructure awarded Purdue University two new 
Campus Cyberinfrastructure (CC*) grants. The two awards, totaling nearly $1.5 million, will directly address and enhance the 
cyberinfrastructure at Purdue University. 

Chipshub and Anvil union is a proven success 
for semiconductor workforce development 

Award-winning HyperShell software 
developed by RCAC helps simplify “many 
task” computing 

Purdue awarded two NSF grants to enhance 
networking for research 

Howell wished to incorporate CollabXR into a number of 
her graduate-level Aeronautics and Astronautics courses, 
including AAE 532, AAE 632, and AAE 690. According to 
Howell, processing and designing spacecraft pathways 
requires geometrical understanding of complex trajectories, 
and being able to visualize this helps students tremendously 
with comprehension. Howell used CollabXR in her lessons 
specifically to show her students visualizations of complex 
trajectories and orbital dynamics to convey concepts in 
spacecraft mission planning and analysis. 

“It was easy to see how I could create new class 
demonstrations and interactive lessons for students,” 
remarked Howell after her first time using the new 
CollabXR platform. “I think the experience could serve 
the topic very well, but especially during an interactive 
lesson that was specifically designed for this environment.” 
Howell also noted that these types of visualizations and 
teaching methods may eventually become a requirement 
as sustainable operations in space become more routine. 

Kathleen Howell – Hsu Lo Distinguished Professor, School of 
Aeronautics and Astronautics 
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RCAC is leading a major National Science Foundation 
(NSF) grant awarded to create an artificial intelligence 
(AI)-ready streaming data platform for researchers 
across domains. This new platform, known as StreamCI, 
will significantly lower technical barriers associated 
with harnessing massive data streams, empowering 
experts from a wide range of scientific fields to build 
intelligent and responsive applications that will be more 
efficient and effective than ever before. 

In June 2025, the NSF awarded Purdue researchers $4 million over five years to develop and refine StreamCI. Carol Song, 
the Chief Scientist of RCAC, is the Principal Investigator (PI) on the project. She and the Research Software Engineering 
(RSE) team at RCAC will work alongside co-PIs Ananth Grama, Jian Jin, Michael Heinz, and Ming Qu, and senior personnel 
Martin Jun, Mohammad Jahanshahi, Kristen Bellisario, Jacob Hosen (all professors at Purdue) to bring StreamCI to life. 
The soul of the project lies in making continuous data streams (e.g. real-time sensor data) more manageable and AI-ready 
for scientists who may not be cyberinfrastructure experts, something the group felt was critically needed in the research 
community. 

Purdue receives $4 million NSF grant for 
StreamCI data streaming platform 

In May 2025, RCAC hosted the annual CI-XP Student Program Lightning Talks, giving RCAC students a chance to showcase 
their projects and accomplishments to peers and staff within the organization. 

The CI-XP (Cyber Infrastructure-eXPerience) Student Program provides work opportunities and an authentic workplace 
experience for students with the goal of enhancing education through the development of professional skills, responsibilities, 
habits, attitudes, self-confidence, and self-development. The program comprises graduate and undergraduate student 
workers in RCAC, the Envision Center, the Scientific Solutions Group, and the Anvil REU programs. RCAC staff serve as 
mentors to the students. 

During the 2025 CI-XP Lightning Talks event, 36 students gave two- to four-minute presentations highlighting their projects 
and what they’ve learned throughout the school year. Each student gave a brief overview of themselves: their background, 
course of study, likes and dislikes, and plans after graduation. They then moved on to their accomplishments and takeaways 
from working at RCAC. 

CI-XP students showcased projects

In June 2025, Purdue University was awarded 1.2 Petabytes of hard disk drive (HDD) storage from Western Digital to further 
enable research that relies on quick access to big data repositories. This award, granted through Western Digital’s Petabyte 
Innovation Quest (PIQ “PEAK” Award), helps bolster Purdue’s robust ecosystem of data services and data-driven models by 
creating the Purdue One Health Data Engine (POHDE)—a storage facility aimed at facilitating research spanning disciplines 
from weather and climate, to ecosystem health, to environmental toxicology, to plant and animal health, to personalized 
human health. 

Purdue awarded Western Digital storage to 
enable big data health research 

HPC Impact on Courses 
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