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The Congress Has Asked NSF to

Develop a National Al Research Resource

Strengthening and Democratizing
the U.S. Artificial Intelligence
A widely accessible Innovation Ecosystem In order to achieve
Al research Wb b its vision and goals,
cyberinfrastructure that the Task Force estimates
brings together the budget for the NAIRR
computational resources, as $2.6 billion
data, testbeds, algorithms, over an initial
software, services, networks, six-year period.
and expertise,
as described in this report
would help to democratize
the Al R&D landscape
in the United States
for the benefit of all.
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First Step: the NAIRR Pilot

g, U.S. National

AN B Science
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syt Foundation

NSF News
Democratizing the future of Al R&D:

NSF to launch National Al Research
Resource pilot

January 24, 2024
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California is On The Path
to Provide Leadership for NAIRR
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2015 Vision: The Pacific Research Platform Will Build on CENIC to

Connect Science DMZs Creating a Regional Community Cyberinfrastructure

PRP Participants g}y CC-NIE awardee  @llp Non CC-NIE awardee [] Supercomputer Centers N S F CC* D N I G ra nt
owPNWGR $6.3M 10/2015-10/2020

Seattle Extended — Ended Year 7 in Oct 2022
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ansfer Nodes (DTNs) Terminate CENIC's Fiber Optics on Campuses:

Flash I/0 Network Appliances (FIONAS)

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

]
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Up to 8 Nvidia GPUs Per 2U :
FIONA
To Add Machine Learning Capability ’
0 {0 24018 Storage

FIONAs Designed by UCSD'’s Phil Papadopoulos,
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PRP Hosting Campuses:
Originally Built Out On Research University Campuses
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2023 - The National Research Platform Emerges

7 From the Pacific Research Platform

NRF NPAIT-IK“%LFRBEﬁRﬁ NEWS ~ GRANTS ~ TECHNOLOGY ~ COMMUNITY ~ JOIN / CONTACT ~ Q

& Designed for Growth

2
Director - SDSC
Distributed High-Throughput Computing Lead - SDSC

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

https://nationalresearchplatformiorg/




Nautilus is NRP’s Multi-Institution Hypercluster

Which Creates a Community Owned and Operated “Al Resource”

May 9, 2024

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

Installed GPUs Installed CPU Cores

_ ) Rotating Storage

1210 7000 TB

INTERNETs
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The Majority of NRP's Nautilus GPUs Reside in the CENIC AI Resource (CENIC-AIR):
Hosted by and Available to CENIC Members

' CENIC ADD/DROP
CENIC CAMPUS SITES
' :| CENIC NON-CAMPUS SITES

| .ﬁQboldt

|Ulerced Fresno

Cores 4561 TB

AT VA

CI Commons # Barbara

gives the user access to:

CPU cores/site

GPUs/site

=

_-ﬁ 7210 8 NGHMN 7565} 521k

132 ; |

18805 127 § [NEISANN

Sﬁrrounded by additional resources in
the:

® National Research Platform

® Open Science Grid

¢ San Diego Supercomputer Center
¢ Commercial Clouds

CENIC
7/3/2024



The Users of the CENIC-AIR Can Burst SENICAR
into NRP’s Nautilus Hypercluster Outside of California
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Users Can Execute Their Containerized Applications
in the NRP or in Commercial Clouds

Nautilus Containerized Applications
Are “Cloud Ready”
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California’s Research & Education Campuses
are Regionally Organized

CENICAIR Participants

Humboldt_. e CSUs

UCs
CCCs

Private Universities

\ CENIC AIR network paths
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SDSU Is the Lead Campus for the New CENIC-Connected

SDSU 5™ Hifboldt. ooy e
S\ .
SDSC CE N I c SAN f%r_‘_;:«ra'rﬁ|rx;<j
e T

‘A’k‘ @ Stanislaus

Calforria State University 3
SAN MARCOS .

* A CSU Resource for Research & Education:
— NSF CC* Regional Computing Award for ~$1M
— $800 for a New Computational Core

— $200 for Students to Help Onboard and
Support Users

— Federated with NRP Nautilus
— First New NSF Resource in CENIC-AIR

CENIC 2024 Innovations in Networking Award | 30 616 CPU Cores 73 GPUs HH00J 14.592 TB RAM

!‘s P NPAE%;}LE%E%{CMH CEN|CA|R Source: Jerry Sheehan, TIDE PI
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By Collaborating with UCSD, SDSU, and CENIC,

: _ S First Nautilus Node Installed
Peter Maharaj, Rose Parnsoonthorn, In a CCC Machine Room
In the SDCCD Machine Room August 30, 2024
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NRP AT F R ™ CENICAlR

CENIC ARTIFICIAL IN




jupyter Notebooks

‘ Have Become The Popular Method of Sharing Computational Documents

jupyter weicometoP

E ¢+ B + + » }

= Jjupyter

Welcome to the

This Notebook Server wi

WARNING

L ey

Your server is hosted tha

Run some Python |

To run the code Delow

1. Click on the call io

2 Preas SHIFT+E

KTER

A full nutoral for useng the
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Jupyter Lorenz Differential Equations messes o

B 4+ »

In mis NoteDOOk we sxplors the o Syaler of Oiferentil eguations

Jupyter Notebook: The Classic Notebook Interface

& B »+ ¢ A C e ¥ Cell Tooibar: MNere

SFSI T Savi S The Jupyter Notebook is the original web application for creating and sharing

"l e computational documents. It offers a simple, streamlined, document-centric
bl i experience.

This is one of the classic systems in non-bnear differential equations. It exhidits a range of

complex behaviors as the parameters (@, . p) are varied, iInc luding what are tnown as chaobic

ddddddd Tra system was onginally developed as & smpified mathematical model for

atrosphenc convection in 1043
I Laterest (Lorsas, Wefised(10), anglem(0.,360.1, Try it in your browser Install the Notebook
o={ " }eB=(0.,8), p={ . )

angle 308.2
man_time 12
10
28
28
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jupyterhub is the

Multi-User Version of the jupyter Notebook

y\’
jupyterhub
S’

A multi-user version of the notebook designed for companies,
classrooms and research labs
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JCSD’s Information Technology Services Has Adapted NRP FIONAS8s

~ To SUpport Students in Data Science (DS) & Machine Learning (ML) Courses

Student-Focused Platform For:

Software — Undergraduate & Graduate Coursework
Used By — For-Credit Independent Study
StUdi : — Thesis/Dissertation Research
,k\ O PyTorch — Capstones & Projects
TensorFlc Caffe * Research-Driven Architecture
o= 8 \
SIpyier e - Managed by UCSD IT Services
@& @
D R X * Used in Over 60 Courses by
ANACONDA B Numey NVIDIA
— More Than 6000 Students
SDSC Racked FIONAs: >
* 132 32-bit GPUs @ docker
* 1024 CPU-cores R
* 10/100G Networking |
* Not Federated With NRP .
Source: Adam Tilghman, UCSD ITS UCSan Dlego
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'S'VERNE Expands UCSD'’s Instructional Model by Federating with NRP:

Visionary, Education, Research, Network, Ecosystem

. Ny ‘\MAI LAB
@ANVIDIA . Jupytef "

*dOCker kubernetes @ PyTorch Tensorf| StUdIO

* Dell PowerEdge Cluster for Instructional Use:
* 15 Nodes with:
, * 32 A100 GPUs (can bemanaged as 232 independent GPU
information [l S ST - 768 CPU cores
g R * 240 TB Persistent Storage
Zec0= » A Learning Resource that Surges for Research and Instruction
« System Administration as a Service from the NRP

* Growth in Both SDSU Courses and Students Using VERNE
* Spring Quarter 2024
* 14 Courses
¢ 300 Students

Slide courtesy of Jerry Sheehan and Mike Farley
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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

Sl
jupyterhub
i@ -
. y . " . Slide Adapted from
https://csusb-jupyter.nrp-nautilus.io/hub/login Pr6f Younasi Kiff
Faculty & Staff
- Over 650 Total Users T
Tripled in the Last Six Months! Dung Vu
NRP o sy () CSUSB  weoerive Tae ulte PANRP Nautilus




The California State San Bernadino

Namespaces With Active JupyterHubs

namespace @m ]
csusb-cousins-lab 100 192,026
csusb-hpc 2,126/ 101,377
Updated csusb-jupyterhub 1,096 94,686
Statistics From csusb-khan 9,651 60,432
CSUSB’s Dung Vu csusb-gchen 8,399 80,173
csusb-salloum 226 8,901
csusb-ykim 0 22,031
csusb-zhang 59 12,244
Last 6 Months: 6 Month TOtaI Of
5/15/2024 t
RSSO0 21,676 GPU-Hours
571,869 CPU Core-Hours

NRPRI NSRS CENICAIR




SDCCD Faculty Partnered with ITS Leadership

to Use CENIC AIR for SDCCD Courses

To: Peter Maharaj, SDCCD Associate Vice Chancellor for ITS June 26, 2024
| have briefly used the NRP, and it looks awesome. Great work.

| can use a Linux terminal on the cloud for the CISC 211 course.

This platform can deliver Data Science/Analytics and ML courses.

| have a plan to create these courses, and | am happy to hear that the platform will be available.
Again. Good work. | will continue to use this platform this summer.

Is it possible to have this platform available for students this Fall?

Regards,

Danish Khan
Assistant Professor, Computer Science, San Diego Miramar College

NRPIATEE RN CENICAIR




Step One:

SDCCD Establishes InCommon ldentity Management
San Diego Community College District — s oieso. caiorn

® Federation €@ Certificates € Eduroam

Org Name: San Diego Community College District
Display Name: San Diego Community College District
URL: https://www.sdccd.edu/ ©

Identity Providers

https://sso.sdccd.edu/idp Info

R NATIONAL RESEARCH
NRP o s CENICAIR  June 29, 2024
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Step Two: SDCCD Began Building Up

CENIC AIR Enabled Course Work

Q"” SAN DIEGO NewsCenter Home Articles Videos Photo Galleries Media Resources

Community College District

SDCCD Information Technology Services is
bringing supercomputing to the classroom

September 23, 2024 | San Diego Community College District

The San Diego Community College District has
taken a major step toward the future of
supercomputing by joining a worldwide
collaboration of research institutions seeking

groundbreaking scientific discoveries.
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The San Diego Community College District

Set Up Two Namespaces With Active JupyterHubs

namespace gpu cpu
sdccd-jupyterhub-dev 804 6,071
sdccd-jupyterhub-prod 2,016 12,162
6 Month Total of
Last 6 Months: 2,820 GPU-Hours
5/15/2024 to
111512024 18,233 CPU Core-Hours

Namespaces PI Areeluck
Parnsoonthorn

R NATIONAL RESEARCH
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In the Last 6 Months, 88 NRP Namespaces Contained Active JupyterHubs:

SDCCD Has the User With the 16" Largest GPU Allocation Out of 363!

Generic GPU Hours Allocated https://observablehq .com/

Top 25 Users out of 363 Last 6 Months:

0 1,000 2,000 3,000 4,000 5,000 6_.00%pu i 5/1 5/2024 to

CSU San Bernardino 11/15/2024
UC Irvine
Cal Poly Humboldt

(" Only 2 UCs and "~
4 CSUs
Had Users
With More
JupyterHub
\ GPU-Hours

:  User IDs

_ San Diego Community College District [1,746 GPU-Hours]

Clé%?:?mgrg,:'z This user was a student in an SDCCD College course,
using Assembly Language and trying different
algorithms to generate prime numbers

U Missouri

N“%‘ NATIONAL RESEARCH CEN!CA' R
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In the Last 6 Months the San Diego Community College District’s

Two Namespaces with JupyterHubs Had 35 Users!

https://observablehqg.com/

Students were in the San Diego Miramar College (SDCCD)

CPU Hours Allocated Course Assembly Language and Python,

Generic GPU Hours Allocated Taught by Professor Danish Kahn
Top 25 Users out of 9 Top 25 Users out of 35

cpu —

gpu =
0 265 1,000 1500 0 200 400 600 800 1,000 1,200

User
IDs

User

. IDs
sdccd-jupyterhub-dev

sdccd-jupyterhub-prod

Namespaces PI Areeluck
Parnsoonthorn

Last 6 Months:
5/15/2024 to

T NATIONAL RESEARCH 11/15/2024
Nz‘%; PLEJ&TFCS)RCM CENchlR
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N

SDCCD:
Next Steps for 2024

Create Automated Access for Users

Pursue NSF Funding
Host FIONAs and Upgrade CENIC Network
Strengthen Collaboration With Our Partners: SDSU, UCSD, SDCOE, CCCCO, LACCD, Los Rios, CENIC

Pursue Alignment of AI/ML/DS Curricula with SDSU and UCSD

RPEUATFORM CENICAIR




SDCCD Submitted an NSF Regional Computing Proposal

October 15, 2024

NSF 24-530-Campus Cyberinfrastructure (CC*) Area 2:
Regional Computing San Diego Community College District

- Data, Infrastructure, Science, Computing, Opportunities,
Virtual, Exploration and Research (DISCOVER)

(PI) Dr. Peter Maharaj (SDCCD);
Co-Pls Dr. Michelle Fischthal (SDCCD) and Areeluck Parnsoonthorn (SDCCD).

Senior Personnel, Carmen Lidz,
Vice Chancellor and Chief Information Officer
for the Los Angeles Community Colleges District

“‘SDCCD proposes to lead the development
of the first dedicated computational core facility
for undergraduate research
within the California Community College system.”
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Join in Using the
CENIC-AIR
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