ENIC Al Resource
CENIC AIR”

CENIC Retreat 2024:
July 16, 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, UC San Diego

NRPMIAHESKN ~ CEMICAIR - @ NRPNautilus



The Pacific Research Platform Will Connect Research Campuses

Using CENIC to Create a Regional Community Cyberinfrastructure

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

. $6.3M 10/2015-10/2020
ucp E : ki Extended - Ended Year 7 in Oct 2022

Berkeley i gREDDING Inte;neestgle

¥
CITRIS
BANATAO
FINSTITUTE

wwwwww

UCSF VLBN L,‘

NERSC,

ESNET
Stanford 2

PACIFIC RESEARGH

PLATF.RM

sssss

EEEEE

PRP Partners

Univ. of Hawaii System

Montana State Univ.

Northwestern Univ.
ucss

MREN

Starlight (GDC)
uic
Chameleon

sssssssss

Caltech

Temmas ; Frank
DeFanti N Wuerthwein
! Co-PlI

UvA Los
AARNet Nettos
KISTI/KREONet
Univ. of Tokyo

NCSA UCLA
Clemson Univ.

chchchchchch

M SAN DIEGO,

Source: John Hess, &

NRP o sy CENICAIR CANRP Nautilus

CENIC ARTIFICIAL INTELLIGENCE RESOURCES



ansfer Nodes (DTNs) Terminate CENIC's Fiber Optics on Campuses:

Flash I7/0 Network Appliances (FIONAs)

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

- i

I

Add Up to 8 Nvidia GPUs Per 2U
FIONA

To Add Machine Learning Capability
B Storage FIONAs Are Rack

—a_

@ sz M O SDSC

John Graham, Joe Keefe, and Tom DeFanti

NRP B ATR SR M CENICAIR @\N&RP Nautilus
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PRP Hosting Campuses:
Originally Built Out On Research University Campuses

i

uc Riversidé i
i . -

Y

8




2023 - The National Research Platform Emerges

i From the Pacific Research Platform

NRF gﬂﬂv%?BEﬁRﬂ NEWS « GRANTS + TECHNOLOGY ~ COMMUNITY « JOIN / CONTACT ~ Q

; Designed for Growth

[
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://nationalresearchplatform:org/



Users Can Execute Their Containerized Applications

in the NRP or in Commercial Clouds

Nautilus Containerized Applications
Are “Cloud Ready”

Mp NATIONAL RESEARCH

“~ 71 7 Ti1kubernetes I PLATFORM
® ==
w0 ___l
User == .—..—.'|.° . h .
Applications RN RS Node Commercia
I !_I . _’I ...... ClOUdS
Containers

NRPELATESRM CENICAIR ¢ A NRP Nautilus
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Nautilus is NRP’s Multi-Institution Hypercluster

Which Creates a Community Owned and Operated “Al Resource”

| May 9, 2024
@f@i\, autilus 1 @(
~

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

Installed GPUs Installed CPU Cores

Rotating Storage

7000 TB

1210 23855

THE QUILT .

CENIC IN%T@)

NRP B ATR SR M CENICAIR @ANRP Nautilus
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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

9

215% | 24 § 2560

16 §

o 196

Corning -

Colusa

eem— 816

'GPUS“"I"[ Z 7 CBU Cofé{ 4561 B 1 \§
Storage Ty

Joining the G
CENIC-Connected a n d arQ'SWI n Santav
CI Commons QbisEg "%, Barbara

gives the user access to:
CPU cores/site
GPUs/site

Surrounded by additional resources in
the:

® National Research Platform

® Open Science Grid

® San Diego Supercomputer Center
® Commercial Clouds

CENIC
7/3/2024



erating the Development of
~ California’s AI/ML Workforce

By Using CENIC-AIR for
Campus Courses

NRP B CENICAIR & NRP Nautilus
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California’s Research & Education Campuses
are Regionally Organized

CENICAIR Participants

Humboldt. e CSUs

UCs
e CCCs

Private Universities

S L \ CENIC AIR network paths

Sacramento. e
L0

Sonoma
@,

Stanislaus
(]

Fresno

Monterey Ba)’t. s
),

San Luis.'
Obispo

CENICARTIFICI INTELLIGENCE RESOURCE

M) NATIONAL RESEARCH San Diegb e . NT ol
ku PLATFORM @RP Nautilus



CENIC AIR Hosting Campuses:
CSUs & CCCs The Next Generatlon

Sacrament
o State U

Humbol)c/It

Monterey

Bay Fullerton



Jupyter Notebooks

Jjupyter weicometoP

B ¢« xa 0B ++ »1

= Jupyter

Welcome to the
Thes Notebook Server wit

WARNING
s seny

Your server is hosted thal

Run some Python

To run the code below:

1. Click on the cal 1o S8
2 Press SRIFT+ENTER

ARl tutorial for using the

matplotlib inline
import pandas as pd
import numpy as op
import matplotlib

NATIONAL RESEARCH
PLATFORM

NR

Jupy ter Lorenz Differential Equations wasss

B ¢4 x @& B % >pBC = # Cell Toolbar: | Nore

Exploring the Lorenz System

in this Notebook we expiore the Lo of differential equations

rential equations. It axnoits & range of
eters (0, f, ) are varied, including what are

known as chaotic

Jupyter Notebook: The Classic Notebook Interface

The Jupyter Notebook is the original web application for creating and sharing
computational documents. It offers a simple, streamlined, document-centric
experience.

Try it in your browser Install the Notebook

CENICAIR

CENIC ARTIFICIAL INTELLIGENCE RESOURCES

EANRP Nautilus



jupyterhub is the

Multi-User Version of the Jupyter Notebook

Jjupyterhub
N’

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

NAI NPAE%AI'LIQ%E%IC\})I CENICAIR @\N/RP Nautilus
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Nautilus Namespace Jupyterlab Has an Active jupyterhub:

Jupyterlab’s Top 5 GPU-Hour Users Over Last 4 Months

GPU Hours per User

gpu —

User Institution © 500 1,000 1,500

Cal Poly Humboldt
UC Santa Cruz

UC Santa Barbara

UC San Diego
UC Santa Cruz

Users Are Identified Only by Email Addresses

NR NPAE%&}'LE%E%% CENICAIR ~a NRP Nautilus
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DeFanti Emailed the Largest GPU User of Namespace Jupyterlab,

Asking “Who Are You and What is Your Research Project?”

We Received This Reply:
— “Wow! Who’d have thought a botanist
would be using the most GPU resources &”

- Alana Chin
- Assistant Professor of Plant Physiology

- Cal Poly Humboldt %

| am running some big Fully Convolutional Network (FCN) models to segment
some of the highest resolution CT scans ever made on cores of wood collected
from redwood trunks across their full height, up to 100 m above ground.

We are segmenting out tissue types for 3D measurements and brightness
histograms to understand wood density and hydraulic parameters.”



D’'s Information Technology Services Has Adapted NRP FIONAS8s

"To Support Students in Data Science (DS) & Machine Learning (ML) Courses

SDSC Racked

FIONAsS:

* 132 32-bit GPUs (10%
NRP)

* 1024 CPU-cores

N p NAHOMEL PGEmiN etworking

INAE PNAT F&RMited With NRP

®

Software » Student-Focused Platform For:
Used B — Undergraduate & Graduate Coursework
S€ y — For-Credit Independent Study
StUd' — Thesis/Dissertation Research
l. O PyTorch — Capstones & Projects
Tensor Caffe

« Research-Driven Architecture

s o
jupyter O‘_%/\{o =

3 * Managed by UCSD IT Services
O

<2
ANACONDA g NumPy I"'IV%A.
CUDA
@ Jdocker
kubernetes —
i senvces
Source: Adam Tilghman, UCSD ITS .
Data Science/ML Platform - 2/2024 Update UC San Dlegg
CE,NICAlR @\NQRP Nautilus



'» UC San Diego’s DS/ML Platform

Has Supported Up To Nearly 60 Courses Over the Last Six Years

B Extended Studies

B Arts & Hum

B Marine Sci

B Professional Sch

B Physical Sci

B Biological Sci
HDSI

B Soc Sci

B JSOE

T S, R, VR, VR, VR SO S Y
ARV I RGN
AR PR EL

A DD DO OO OO AN
AN NN AN NN NN DA PN
IR IR IR YEXIR P

Includes mid-Winter 2024 data ITSERVICES

Source: Adam Tilghman, UCSD ITS UC San Dlegg

Data Science/ML Platform - 2/2024 Update

NRP R AT A SR M CENICAIR @NBP Nautilus

CENIC ARTIFICIAL INTELLIGENCE RESOURCES



UC San Diego’s DS/ML Platform

6000 B Extended Studies
B Marine Sci
B Arts & Hum
B Professional Sch
B Physical Sci
1288
4000 14 & '& B Biological Sci
HDSI
1069 B SocSci
— 389
1684 5GE
2000 %
11608
348 ]
4 20
— 2 154 2314
172 l 1869 1779
1588 - 1356
1136 947 L 10071087 971 964 L ¢ 1044
393
0
A > > Q) ) ) &) Q Q Q $3 N N Vv "\ g2 e ¢.) 53 ™
SIS F I EE I EF IR ITSERVICES ‘
Source: Adam Tilghman, UCSD ITS UC San DlegO

Data Science/ML Platform - 2/2024 Update

NRP arona. gsesscy CENICAIR EANRP Nautilus

CENIC ARTIFICIAL INTELLIGENCE RESOURCES



Education and Workforce Development Using CENIC AIR:

San Diego State University

NRP uIoNaL RESERRLH CENICAIR @RP Nautilus
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. Farley
NRPBUATF SR M CENICAIR ~ANRP Na

VERNE Expands UCSD’s Instructional Model by Federating with NRP:

Visionary, Education, Research, Network, Ecosystem

- \ BNV @ Marap
@ANVIDIA. . Jupyter * v

&docker kubietiiates ,_ PyTorch Tensor Studio

* Dell PowerEdge Cluster for Instructional Use:
* 15 Nodes with:
SDSU RSCeC525%8! * 32 A100 GPUs (can bemanaged as 232 independent GPU
mformation [ S5 EAN * 768 CPU cores
Division ™ = acac el 240 TB Persistent Storage
; * 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
e Spring Quarter 2024
* 14 Courses
* 300 Students

Slide courtesy of Jerry Sheehan and Mike

\]1\
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SDSU AI survey

SDSU launched an AI
student survey in fall 2023

Understand students’
perception and use of Al

Inform institutional response
and policymaking on Al

R \D NATIONAL RESEARCH
INTMT PLATFORM

7,800+ student responses
(21% response rate)

Largest known survey on Al in
higher education

More responses than
nationwide in Sweden (~5,900)
and Australia (~1,100)

CENICAIR

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Representative of the SDSU*
student body

Survey results largely mirror
university-wide statistics

Results represent all fields,
not just computer science and
engineering




SDSU AI survey findings

Usage Career development Resources

59% “AI will play a significant 52%
Report that they use Al in role in my future career” Expressed interest in

some capacity receiving formal university
College Agree (%) training on Al
Arts & Letters 48%
45% Business 72% 28%
()
Use ChatGPT Education 44%
—— Report that they are
Engineering [ currently offered adequate
41% Health & Human Services | 43% Al training opportunities
Use Grammarly Professional Studies & 52%
Fine Arts
Sciences 62%
Overall 57%

NRP e CENICAIR
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SDSU AI survey findings

. . SDSU Al Student Survey Chatbot ®
S D S U AI s u rvey fl n d I n g s a re To analyze quantitative questions: ll Launch dashboard

available online through Suvr::ythQStion i ti bout how Al will be i ted into cl t SDSU th t 2-3 ters? v
interactive dashboard and
chatbot tools

Filters <

Welcome! I'm a friendly chatbot trained to assist in analyzing SDSU's Al student survey data. | can analyze any survey question from the dropdown above, and
you can optionally filter by student demographics and/or background. When you're ready, ask me a question!

SDSU Al Student Survey Dashboard @ SDSU o
To analyze qualitative questions: ®a Launch chatbot University
o .
a I s u rv e s s u e u —
y. ® I regularly use Al-powered tools or applications in my studies ¥
Survey results for all students
Copy Excel csv PDF
Response 4 Number of responses Percent of responses
1. Strongly disagree 1,805 26.46% 30
2. Disagree 1,517 22.24%
« 20
3. Somewhat disagree 914 13.40% H
10
4. Somewhat agree 1,517 22.24%
[
5. Agree 715 10.48% 1 2 3 4 5 L
Response
6. Strongly agree 354 5.19%
Total 6,822 100.00%

NRP e CENICAIR

CENIC ARTIFICIAL INTELLIGENCE RESOURCES




SDSU AI survey replications

North
Atlantic
Ocean

Q [ UC San Dlego

v

e \
San Diego }9 9 San Diego State ]
Community
College District
San Diego &

Coronado

R p NATIONAL RESEARCH
VI PLATFORM

CENICAIR
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* SDSU’s Al survey is being replicated across
the world
* 17 known replication efforts
* 5 known countries

* The nexus of this effort is regional
e In San Diego, CSU (SDSU), UC (UCSD), and
CCC (SDCCD) are working together to
replicate the survey in fall 2024
* Additional efforts in California at CSU
Chico, CSU Fullerton, Fresno State, San
Francisco State, and UC San Francisco




San Diego Community College District

Collaborated with UCSD and SDSU

NRP uIoNaL RESERRLH CENICAIR @RP Nautilus

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



2an' UCSD, SDSU, SDSC & NRP Work Together With SDCCD & SDCOE

to Create a Common San Diego Instructional JupyterHub?

t <ANVIDIA.
o py = &docker‘

Tensor PyTorch kUbemems

V D

E a

N L

E ° ® P
A )

SDSU ~Jupyterhub UC SanDiego

,\/

NRPP 1IoNAL RESEARCH CENICAIR @\NJ RP Nautilus
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Potential JupyterHub

That Could be Created for the SDCCD

_
Jjupyter
v

) Welcome to San Diego Community College District JupyterHub

This JupyterHub is dedicated to Al research

Only authorized users have access to this hub

The login process (the orange button) uses Single Sign-on (SSO) Authentication

Sign in with ClLogon

Concept and Image from Dung Vu, CSUSB
NRP Jerona: Reseasc CENICAIR @ANRP Nautilus
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Toward a San Diego Region

UCICSUICCC Shared Use of CENIC-AIR

San Diego County Community College District (SDCCD)
Had 4,839 Students Transfer in 2019-20,
Almost Half (46%) to a Local Public University:
(SDSU: 33%, UCSD: 11%, CSUSM: 3%).

mCSUSM mUCSD m=SDSU Local Public Universities
Name Key

1,332 %578 CSUSM: California
1192 L i State University, San
Marcos

1,177
515
112 96 . 152 273 154

2015-16 2016-17 2017-18 2018-19 2019-20

UCSD: University of
California, San Diego

SDSU: San Diego State
University

www.sdccd.edu/docs/Research/Student%200utcomes/Transfer/Transfer%20Report_2019-

Final_v2.pdf
CENICAIR EANRP Nautilus

2
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Step One:

SDCCD Establishes InCommon Identity Management
San Diego Community College District — saoieso caiorns

® Federation | @ Certificates | @ Eduroam

Service: IdP

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

https://sso.sdccd.edu/idp

3
o

NRIP Lot eseigc CENICAIR June 29, 2024 EANRP Nautilus

EEEEEEEEEEEEEEEEEEEEEEEEEEEEE OURCES



SDCCD Can Host
CENIC AIR Computational Resources

NRP e CENICAIR

CENIC ARTIFICIAL INTELLIGENCE RESOURCES




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/IML/DS Curricula with SDSU and UCSD

NRP e CENICAIR
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