“The Emergence of the National Research Platform:
With University of Missouri Leadership”

Invited Seminar
University of Missouri-Columbia
September 23, 2024

Dr. Larry Smarr
Founding Director Emeritus, California Institute for Telecommunications and Information Technology;
Distinguished Professor Emeritus, Dept. of Computer Science and Engineering
Jacobs School of Engineering, UCSD
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| Received an Honorary PhD
From MU in May 2008
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The National Research Platform is the Evolution of Metacomputer Architecture
| Described in My Last MU Talk 16 Years Ago

“Metacomputer Architecture of the Global LambdaGrid:
How Personal Light Paths are Transforming e-Science"

Invited Talk
Departments of Computer Science / Physics and Astronomy
University of Missouri@Columbia
Columbia, MO
May 15, 2008

Dr. Larry Smarr

Director, California Institute for Telecommunications and
Information Technology

Harry E. Gruber Professor,

UCSD Dept. of Computer Science and Engineering
UClrvine Jacobs School of Engineering, UCSD
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“Metacomputer” Led to the NTG, TeraGrid, OptiPuter, and NRP:
36 Years of Development

[NFORMATIONVVEEK

“Metacomputer”
Coined by Smarr
|] iting Withou
TeraGri » TR o
- S - vl OptiPuter
d PI ‘Metacomputing” " e
gurus Charles Catlett o v d PI
and Larry Smarr;
want to link
you to the
nation’s IT |
TESOUTCES = 2 ;
Metacomputing:
L. Smarr, C. E. Catlett, Comm. of the ACM,
D NATIONAL RESEARCH

35(6): 44-52 (1992).
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1997: NSF’s PACI Program was Built on the vBNS Network
to Prototype America’s 21st Century Information Infrastructure

1997

The PACI
National Technology Grid

vBNS led to Key Role

_ - of Miron Livny
,H%T? . Y 4 2 Condor

Alliance Partners

NPACI Partners
T Supercomputing Projects
o3 Virtual Reality Environments
PAC| Communities:

CiC SURA EPSCoR

Internet2 NOC
vBNS Connections:

— DS3 (45 Mbps)
0OC3 (155 Mbps)
0C12 (622 Mbps)
0C48 (2.48 Gbps)

NI =A% NP NATIONAL RESEARCH
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1999: Dave Bader Created the First Linux COTS PC Supercluster Roadrunner

on the National Technology Grid, with the Support of NCSA and NSF

YOUTH CRIME
Bill would fund state
programs that crack down

on juvenile offenders
* D3

+ ALBUQUERQUE JOURNAL +

Metro &-New Mexico

Thukspav, Arrin 8, 1999

Busingss o4 SECTION
WEATHER o8
DEATHS o8

UNM To Crank Ub $400,000 Supercomputef Todéiy

Machine One of 100
Speediest in World

By Joun FLECK
Journal Staff Writer

A cluster of computers looking
like a stack of oversized dorm room
refrigerators is about to plug the
University of New Mexico into an
ambitious new supercomputer
“mega-brain” spanning the nation.

Dignitaries from around the
country will gather at UNM's Albu-
querque High Performance Com-
puting Center today to throw the
switch on the “Roadrunner Super-
cluster”

Fresh out of the box, the Roadrun-
ner is one of the 100 fastest comput-
ers in the world.

But its rocket-sled speed is just
part of a more ambitious idea — an
attempt to give scientists around
the country access to a distributed
supercomputing “brain” stretching
from Boston to Maui, ready to solve
their toughest problems.

The Roadrunner Supercluster
will be part of what researchers are
calling the “National Technology
Grid," a collection of supercomput-
ers across the country wired togeth-
er to help handle scientists’ growing
demand for computer time.

Sitting at their own desks, the
researchers could hook into the grid
and begin solving large-scale prob-
lems without having to worry about
where the computer doing the work
is located, explained Larry Smarr,
director of the National Computa-
tional Science Alliance, the federal-
ly funded group that paid for the
new machine.

“The goal is to be completely
seamless,” the University of Illi-
nois-based Smarr said in telephone
interview this week.

UNM professor David Bader
envisions a day when a researcher
studying an ecosystem — Chesa-
peake Bay, say, or the Rio Grande
Valley — can log in and rapidly spin
through vast amounts of satellite
data on climate and ground cover

National Computational Science ALLIANCE

JAIME DISPENZA/JOURNAL

BiG BRAIN: Unlversity of New Mexico professor David Bader tests the
Roadrunner Supercluster. It will be dedicated today.

for their plot of land.

‘They wouldn't need to be located
at a specialized supercomputer
research center to do their work,

explained Smarr — they could just
plug into the grid and let the com-
puters take care of the rest, muchas
you plug a toaster into the wall with-

out having to worry about which
power plant is generating the elec-
tricity.

“That’s the vision," said Bader,
who has spent the last week testing
the brand new Roadrunner machine
in preparation for today's unveiling.

Smarr, one of the leaders of the
nation's supercomputer research
community, is scheduled to join
Sen. Pete Domenici, R-N.M,, and
others to formally throw the switch
turning on the computer at a cere-
mony this afternoon.

The $400,000 computer, built by
Alta Technology Corp., bears the
mark of a new breed of moderately
priced machines that are making
inroads in the high-performance
scientific market.

Instead of using specialized high-
performance computer chips made
especially for supercomputing, it's
built around 128 top-of-the-line
Intel Pentiums, the same breed of
computer chips used in desktop
computers.

Programmers split up a large

preblem into smaller pieces, farm-
ing them out so that each of the 128
chips can work on a portion of the
problem and then share results.

“You get to profit from the col-
lapse of PC prices,” explained Vic-
tor Yodaiken, a computer scientist
at the New Mexico Institute of Min-
ing and Technology who does
research on a similar “cluster”
machine at Tech.

Similar machines also have been
built at Sandia and Los Alamos
national labs for nuclear weapons
and physics research, and the expe-
rience of the New Mexico research
community is one reason UNM was
chosen to host the new machine,
Smarr said

UNM is one of six “supernodes”
on the National Technology Grid. In
addition to the Roadrunner Cluster,
the grid will be connected to UNM's
Maui High Performance Computing
Center, an Air Force-funded
research complex in Hawaii run by
the university for the military.

NCSA Director Larry Smarr (left),
UNM President William Gordon,
and U.S. Sen. Pete Domenici
Turn on the Roadrunner Supercomputer

in April 1999

Roadrunner was the FIRST Linux COTS Supercomputer.
Today ALL Supercomputers and Commercial Clouds
Use This Architecture

{") ) NATIONAL RESEARCH
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From the National Technology Grid

To the National Research Platform

The goal is a powertul, persistent,
distributed U.S. national resource
as usable in the future as the
NSF Supercomputer Center
standalone machines were in

the 19305 and 199O0s.

From I-WAY to the National Technology Grid, CACM, 40, 51 (1997) AJDDD) NATIONAL RESEARCH
Rick Stevens, Paul Woodward, Tom DeFanti, and Charlie Catlett i PLATFORM



2002-2009: The NSF-Funded OptiPuter Grant

8l Developed a Uniform Bandwidth Optical Fiber Connected Distributed System

Instruments

End User
OptiPortal

10G

= . Lightpath

National LambdaRail

il

s !

Campus
Optical
Switch

HD/4k Video Images

OptiPuter
$13.5M
Pl Smarr,
Co-Pls DeFanti, Papadopoulos, Ellisman, UCSD
Project Manager Maxine Brown, EVL
2002-2009

7 i i
‘i et
§ SN S

The OptiPuter
Exploits a New World

HD/4k Video Cams In Which
HPC the Central Architectural Element
A= Is Optical Networking,
Not Computers.
C
TeraGrid Demonstrating That

Wide-Area Bandwidth
Can Equal
Local Cluster Backplane Speeds

—

Opt!Puter

SDSC
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2012: NSF Adopted DOE ESnet’s Science DMZ Model

to Allow Campuses to Terminate SuperNetworks

NSF Campus Cyberinfrastructure Program
ScienceDMZ Coined in 2010 by ESnet Has Made Over 385 Awards

Totaling Over $100M Since 2012

Network
Architecture
(zero friction)
DOE
Data Transfer Performance
Nodes Monitoring NSF

(DTN/FIONA) (perfSONAR)

http://fasterdata.es.net/science-dmz/

Source: Kevin Thompson, NSF
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ESnet @.

G Slide Adapted From Inder Monga, ESnet g qu PLATFORM




2015 Vision: The Pacific Research Platform Will Build on CENIC to

Connect Science DMZs Creating a Regional Community Cyberinfrastructure

PRP Participants ‘ CC-NIE awardee ‘ Non CC-NIE awardee D Supercomputer Centers N S F CC*D N I G rant

e $6.3M 10/2015-10/2020
| ;CEN:l& S Extended — Ended Year 7 in Ot 2022

Internet2
Berkeley iR : Saatlie

3 CITRIS
BANATAO
fINSTITUTE

Stanford

PACIFIC REsEARé

PLATF.RM

SAN FRANCISCO‘\

NASA Ames/ i
NREN

PRP Partners i \ Internet2

Univ. of Hawaii System e | i SN

Montana State Univ. 2 BAKERSFIELD

Northwestern Univ. : )
[Ncar ] ucss

MREN

Starlight (GDC) Caltech

= ~an =, p/
uIC =S N @PALM DESERT
a\% .

/N RIVERSIDE

Chameleon

UvA Los \
AARNet Nettos 3 EL CENTRO

\‘
KISTI/KREONet 'SAN DIEGO V.U MA
Univ. of Tokyo —

Clemson Univ.

Frank
Wuerthwein
Co-PlI

UCSD

Source: John Hess, &

Hunter Hadaway, CENIC r\ p gﬂﬂﬁiﬁr_[EEé}EﬂgCMH



Flash 1/O Network Appliance (FIONA) Data Transfer Nodes (DTNs)

Terminate Fiber Optic Networks on Campuses:

FIONASs Solved the Disk-to-Disk Data Transfer Problem
at Near Full Speed on Best-Effort 10G, 40G and 100G

Add Up to 8 Nvidia GPUs Per 2U FIONA
To Add Machine Learning Capability

Up to 240TB Storage FIONAs Are Rack Mounted

Qr
Qr SDSC

@( FIONASs Designhed by UCSD’s Phil Papadopoulos, D NATIONAL RESEARCH
: John Graham, Joe Keefe, and Tom DeFanti u PLATFORM



2017-2020: NSF CHASE-CI Grant Adds a Machine Learning Layer

Built on Top of the Pacific Research Platform

CI-New: Cognitive Hardware and Software
Ecosystem Community Infrastructure
(CHASE-CI)

For the Period September 1, 2017 - August 21, 2020

Stanford
PI: Larry Smarr, Professor of Computer Science and Engineering, Director Calit2, UCSD

Co-PI: Tajana Rosing, Professor of Computer Science and Engineering, UCSD

Co-PI: Ken Kreutz-Delgado, Professor of Electrical and Computer Engineering, UCSD
Co-PI: Ilkay Altintas, Chief Data Science Officer, San Diego Supercomputer Center, UCSD
Co-PI: Tom DeFanti, Research Scientist, Calit2, UCSD

NSF Grant for High
Speed “Cloud” of

256 GPUs JACOBS SCHOOL OF ENGINEERING

For 30 ML Faculty R N\_rIVERS IDE

& Their Students at [k °"*" S aoe 9 sormoesen . N
10 Campuses * EVA SDSC UCSan DlﬁgO O s
for Training AI % m —

A|gOI’itth ISAN DIEGO
on Big Data

D NATIONAL RESEARCH
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2018-2021: Toward the National Research Platform (TNRP) -
Using CENIC & Internet2 to Connect Quilt Regional R&E Networks

“Towards ; : Phiet ; : il : s ¥ - :
Recionar RESEARCH AND EDucATIiON NETWORKS IN THE UNITED STATES
The NRP” PACIFIC

3-Year Grant KoRTHWEST

Funded s ——E—— I\

by NSF 61GAPOP L LI

$2.5M s
October 2018 N By e

Award #1826967 PACIEIC WAVE Original PRP

. -

R P et

Pl Smarr
Co-PlIs Altintas
Papadopoulos

Wuerthwein
Rosing
DeFanti

lﬂﬂ'ESTﬁR EDUCATION AMD RESEARCH FEI"l'l"EIEH

1TF ueeeepCENIC/PW Link

E\ p NATIONAL RESEARCH
PLATFORM



2021-2026: PRP Federates with

NSF-Funded Prototype National Research Platform

SN y (o SDSC

HPC/HTC Resource Massachusetts Green
/——HPC Center

& ,
32 ALVEO FPGAs | o e )ﬁ . I
288 NVIDIA FP32 GPUs "2+ p - (5 })J - —gﬁ
' =
&

48 NVIDIA FP64 GPUs | 2 - =
Tbps WAN |10 Capabilities " “” = r : : - ] . '
Configurable Low Latency HPC Fabric - .o - - - o L - ¢ *, . . Datalintensive S&E
. o -, "%" . Life Sciences
2 L Physical Sciences
: AT 2 Systems Engineering
s Disaster Response

v / Multi-Messenger Astrophysics

i Composable & Scalable Innovation
"%ﬂ' Open to Campus Resource Integration
Open Community Support Model
Campus-Scale Instrument integration
BYOR & BYOD
Any Data, Anytime, Anywhere

Distributed Data Infrastructure
National Scale Content Delivery Network

50TB 100Gbps NVMe Caches in 8 locations
4 .5PB Distributed Data Origin across 3 Sites

NSF Award OAC #2112167 (June 2021) [$5M Over 5 Years]
PI Frank Wuerthwein (UCSD, SDSC)
Co-PIs Tajana Rosing (UCSD), Thomas DeFanti (UCSD), :
Mahidhar Tatineni (SDSC), Derek Weitzel (UNL) } JE‘*['?&“#LEES&%



2023 - The National Research Platform Emerges
As a Unification of 26 Years of NSF Cyberinfrastructure Grants

NR[ NPAI-I;IK\I-IA-LFRgEﬁRﬂ NEWS ~ GRANTS ~ TECHNOLOGY ~ COMMUNITY ~ JOIN / CONTACT ~ Q

= Designed for Growth

L
Director - SDSC
Distributed High-Throughput Computing Lead - SDSC

The National Research Platform (NRP) is a partnership of morethan 50 institutions,
led by researchers and cyberinfrastructure professionals at UC San Diego, supported
1n part by awards from the National Science Foundation.

https://




Nautilus 1s NRP’s Multi-Institution Hypercluster

Which Creates a Community Owned and Operated “Al Resource”

September 22, 2024

~200 FIONASs on 27 Partner Campuses
Networked Together at 10-100Gbps

Installed GPUs

1363

Installed CPU Cores

25108

Rotating Storage

7000 TB

THE QUILT _

NRP NATIONAL RESEARCH
VW PLATFORM



The NRP’s Nautilus Hypercluster is
Connected by Reglonal Optical Networks & Internet2

e s

MUREN U S. Dakota + SD State

g, o
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1 GPU over CENIC/PW - {j \LINK OREGON e

4 GPUs over GPN

i -\-"""‘-.. _u—*"_"_"‘--..

‘ N e ° %
8C ENIC N 14 GPUS over MREN

! 162 GPUs over GPN

o b | ~ e R Ty

r
/ “ |}
X | swokstate | >
99 GPUs over CENIC /uz _ _cenl! =
I

r 2 > 1 GPUs over GPN

uuuuuuuuuuu

e ') ey ] }Im( ,A\.'—F.
> Kansas State U ’ %
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U Delaware ’
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Alex Hurt With the MU Nautilus FIONASs

NSF GP-ENGINE
Grant (Alex Hurt PI)
Funded
1st NRP
NVIDIA GH200
Grace Hopper
Al Superchip

ANDD NATIONAL RESEARCH
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Nautilus Users Can Execute Their Containerized Applications
In the NRP or in Commercial Clouds

Nautilus Containerized Applications
Are “Cloud Ready”

\JDI) NATIONAL RESEARCH
@ M PLATFORM
A
User .
Applications Commercial
Clouds

Containers

NP HaTIONAL RESEARCH
VW PLATFORM



MU Had the Largest Campus Usage of NRP GPUs

East of California in the Last 9 Months!

NRP Namespace GPU Usage by Campus

AMNH U. of Louisiana at

uIC _ Lafayette
MU Used Over ~~U.of North Texas

csuse @ |
100,000 GPU-Hours sDsU
With Over 50

Namespaces

Stanford

Only UCSD,
UCSC, and
Stanford
Used More
GPU-hours
Than MU

ucsc

Last 9 Months:
12/1/2023 to
8/31/2024

Top 10 Campus GPU Usage NRP HPT%%E%%CMH




Missouri Dominates Non-California Nautilus Campus Namespace Usage by State:

“Big MO!”
wa MA
NE |/
“Q‘ |

Grant Scott & Alex Hurt, UMC
Helped Organize the UMC NRP Usage
Last 9 Months: 284,684 GPU-Hours 4,945,177 CPU Core-Hours

PA
i _OR ik LJ?(—SCIF |
12/1/2023 to
8/31/2024 NRP NATIONAL RESEARCH
‘W PLATFORM
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jupyter Notebooks

Have Become The Popular Method of Sharing Computational Documents

Jupyter Lorenz Differential EQuations meessv 3 )
| Jupyter Notebook: The Classic Notebook Interface
B + x & D0 » %+ B C e ¥ Call Toolbar, Nore
e L
Exploring the Lorenz System : . ; . . .
Jupyter weicometop .m?wm.g,..mm_. - ,‘_'Mm_mm, The Jupyter Notebook is the original web application for creating and sharing
a+xam ¢+ vl i A computational documents. It offers a simple, streamlined, document-centric
This is one of the classic systems in '\M—;Ml:‘:ﬁ'l::\l equations. It axhibits a range of experi ence g
- Jupyter e A e e
atmospheric convection in 1963
Welcome to the o (711 interacs (Lorene, Wetiaad10), smgle=(0..240.), Try it in your browser Install the Notebook
o=(0.0,50.0),Pp=(0.,5), p=( +50.0))
This Notebook Server Wil
angle 308.2
WARNING = - 12
Edeseni 10
Your server is hosted thal B 28
28
Run some Python

To run the code below:

1. Click on the cell 1o 84
2. Press SHIFT+ENTER

A full tutorial for using the

tmatplotlib inline
isport pandas as pd
import numpy as np
import matplotlib

NRP NATIONAL RESEARCH
VW PLATFORM



jupyterhub is the
Multi-User Version of the jupyter Notebook

JUpy terhub
e’

A multi-user version of the notebook designed for companies,
classrooms and research labs

NDRD NATIONAL RESEARCH
IWiN PLATFORM



Grant Scott and |
Gave Joint Talk to the MOREnNhet 2022 Conference

“Utilizing Nautilus and the National Research Platform
for Big Data Research and Teaching”

Panel Presentation
Larry Smarr and Grant Scott
MOREnNet 2022 Annual Conference
October 19, 2022

ANDD NATIONAL RESEARCH
https://lsmarr.net/utilizing-nautilus-and-the-national-research-platform-for-big-data-research-and-teaching/ i PLATFORM



University of Missouri is Leveraging Jupyter Hubs on Nautilus
for STEM & AI/ML Experiential Learning

Has 16 GPUs On-Site Now -
Adding 44 with a New CC* Award

Source: Grant Scott, MU

@ University of Missouri




A Key Reason CSUSB Has The Largest CSU Nautilus Usage:

They Installed and Publicized the JupyterHub “Easy Button”

Welcome to Cal State San Bernardino JupyterHub

The login process (the orange button) uses CSUSB's DUO system

—— Sign in with ClLogon

Jupyterhub
e’

https:/Icsusb-jupyter.nrp-nautilus.io/hubl/login

Slide Adapted from
Over 450 Total Users Prof. Youngsu Kim
Tripled in the Last Six Months!

Faculty & Staff

@ CSUSB  WE DEFINE THE Futwre

[) NATIONAL RESEARCH
! PLATFORM



MU Also Had the Largest Campus Usage of NRP jupyterhub GPUs

East of California in the Last 9 Months!

MU

uIC
CSUSB

UCsC

107 NRP Namespaces
Had Active Embedded
jupyterhubs
in the Last 9 Months

Last 9 Months:
12/1/2023 to

CSUH
8/31/2024

SDsSU

{") ) NATIONAL RESEARCH
NQP PLATFORM

Over 100,000 GPU-Hours




NRP’s Nautilus Cyberinfrastructure Supports

a Wide Array of AI/ML Algorithms

Nautilus was Designed to Support Research in 6 Broadly Defined Families of Information Extraction
and Pattern Recognition Algorithms that are Commonly Used in Al/IML Research:

1) Deep Neural Network (DNN) and Recurrent Neural Network (RNN) Algorithms Including Layered Networks:
* Convolutional layers (CNNSs),
* Generative adversarial networks (GANSs), &
 Transformer Neural Networks (e.g., LLMSs)
2) Reinforcement Learning (RL) and Inverse-RL Algorithms & Related Markov Decision Process (MDP) Algorithms
3) Variational Autoencoder (VAE) and Markov Chain Monte Carlo (MCMC) Stochastic Sampling
4) Support Vector Machine (SVM) Algorithms and Various Ensemble ML Algorithms

5) Sparse Signal Processing (SSP) Algorithms, Including Sparse Bayesian Learning (SBL)

6) Latent Variable (LVA) Algorithms for Source Separation

. - M NATIONAL RESEARCH
Source: CHASE-CI Proposal NRD T
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Today’s Over 1000 Nautilus Namespaces

Have Utilized Many of These Algorithms

The Great Majority of Nautilus AI/IML Namespaces
are Using Some Form of NNs or RL

 For NNs PyTorch, TensorFlow, and Keras are the Preferred (in that order)
Open-Source Deep Learning (DL) Frameworks Used on Nautilus.

e Our AI/ML Researchers Use Different Subtypes of DNNs, Including:
— Deep Belief Networks (DBN),
— Quantum NNs (QNN),

— Graph NNs (GNNs) and

— Long Short-Term Memory (LSTM) RNNs-Specifically Designed
to Handle Sequential Data, such as Time Series, Speech, and Text

* Nautilus Namespaces Use RL and Inverse-RL Algorithms in Many Areas of Dynamic
Decision-Making, Robotics, and Human/Robotic Transfer Learning

Nautilus Namespace§ Wit_h Descriptions: AID2D MATIONAL RESEARCH
https://portal.nrp-nautilus.io/namespaces-g IV PLATFORM



https://portal.nrp-nautilus.io/namespaces-g

NRP’s Largest GPU-Consuming AI/ML Researchers

Point to the Rapid Growth of Transformer NNs

Transformer NNs Have Become the Default Architecture
for Applications Involving Images, Sound, or Text

« A Growing Number of NRP Namespaces are Using Transformer-Based
Large Language Models (LLMs), Such as GPT, LLaMa, and BERT
in Natural Language Processing (NLP), or Vision Language Models,
Such as CLIP and ViT, for Image Understanding Research

« Also Popular are Generative models, Such as GANs and Diffusion Models,
Which are Prevalent in Data Synthesis, Such as For Text to Image Generation,
Like Stable Diffusion

. Finally, We See Many Namespaces Working in Fields Such as
Learning for Dynamics and Control (L4DC), Computer Vision (CV),
and Trustworthy ML

ANDD NATIONAL RESEARCH
IV PLATFORM



CSUN Prof.
Bingbing Li
CSUN.

ARCS

Aulonomy Research

Cenler [or STEATIM

Example: CSU Northridge Prof. Bingbing Li

Machine Learning Research Projects Utilizing Nautilus

Energy Disaggregation for Manufacturing Plant
- Faculty Lead: Dr. Bingbing Li (CSUN), Dr. Richard Donovan (UCI)
- DNNs: Long Short-Term Memory (LSTM) RNN, PyTorch uﬁ'ﬁl\ﬂ

Graph Representation Learning for Material Prediction and &
Recommendation in CAD Automation
- Faculty Lead: Dr. Bingbing Li (CSUN)
- Collaborator: Dr. Daniele Grandi @ Autodesk and Dr. Thomas Lu @]PL :.

Tensor

- DNNs: UV-Net Graph Neural Networks (GNN), PyTorch

Knowledge Graph Construction Through the Potential of Large Language
Models within Manufacturing
- Faculty Lead: Dr. Bingbing Li (CSUN)

- Collaborator: Dr. Jerry Fuh & Senthil Kumar @ National University of Singapore LLM
— DNNs: LLMs (ChatGPT & LLaMa), Tensorflow

PyTorch

LARGE LANGUAGE MODEL

Multi-Domain AI for Future Manufacturing

- Faculty Lead: Dr. Bingbing Li (CSUN)
- Collaborator: Dr. Edward Chow & Dr. Thomas Lu @JPL
- DNNs: LLMs (ChatGPT & LLaMa), Tensorflow

Medical Image Restoration through Optical & CT Scanning
- Faculty Lead: Dr. Xiyi Hang & Dr. Bingbing Li (CSUN)
- Collaborator: Dr. Ye Pu and Prof. Demetri Psaltis @ Swiss Federal Institute of N Meta
Technology Lausanne
- DNNs: Large-Kernel CNN, Tensorflow

Source: Bingbing Li ?r\ fp gﬂﬂ[ﬁ{t{[.gEéEgCMH




See Alex Hurt’s Talk

For MU Examples of NN Applications Using Nautilus

@ University of Missouri

Nautilus Application #1: Transformers

Evaluation and Analysis of Deep Transformers and
Convolutional Neural Networks on Modern Remote
Sensing Datasets

J. Alex Hurt, Member, IEEE, Trevor M. Bajkowski, Student Member, IEEE,
Grant J. Scott, Senior Memlper, IEEE and Curt H. Davis, Fellow, IEEE

»Preparing for submission to
IEEE Journal on Selected
Topics in Applied Remote
Sensing

13
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The Congress Has Asked NSF to

Develop a National Al Research Resource

A widely accessible
Al research
cyberinfrastructure that
brings together
computational resources,
data, testbeds, algorithms,
software, services,
networks,
and expertise,
as described in this report
would help to democratize
the AI R&D landscape
in the United States
for the benefit of all.

Strengthening and Democratizing
the U.S. Artificial Intelligence
Innovation Ecosystem

An Implementation Plan for o
National Artificial Intelligence Research Resource

January 2023

In order to achieve
its vision and goals,
the Task Force estimates
the budget for the NAIRR
as $2.6 billion
over an initial
six-year period.

AJD D) NATIONAL RESEARCH
l PLATFORM



NSF Proposal Submitted Last Week

National Science Foundation ,
Directorate for Computer & Information Science & Engineering (CISE) . o
Division of Computer and Networked Systems ' @;f "'

CIRC: Grand: The National Research Platform's Community Infrastructure

for Research in Computer and Information Science and Engineering
(NRP-CIRC)

For the Period 04/01/2025 - 03/31/2030
$5,000,000

Submitted September 12, 2024

ANDD NATIONAL RESEARCH
IV PLATFORM



NRP-CIRC is a Collaboration Between

UC San Diego and MU

PI: Tom DeFanti, Recall Research Scientist at Calit2/QI, University of California, San Diego,
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NRP-CIRC

Overview

The National Research Platform (NRP) supports
the data-intensive AI/ML compute needs
of >3,000 researchers on over 500 projects from 129 US campuses,
Including a growing number of MSlIs (35 now),
as well as users at 34 campuses in 20 of the 28 EPSCoOR states and territories,
among them all, 24 campuses that are neither R1 nor R2.

NRP-CIRC’s personnel effort will go to community outreach activities
specifically designed to enlarge Nautilus’ user base,
especially at under-resourced institutions,
by providing expert Al/ML/Data Science user training support.

U. of Missouri’s J. Alex Hurt is the NRP-CIRC’s Community Outreach Director.
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