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National Research Platform,
a community owned cyberinfrastructure for
Research, Education, and public-private partnerships
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NRP...

... enabling colleges to own Al infrastructure ...

e Your REN provides network planning, engineering, operations.

e We run your hardware from IPMI up
® OS maintenance, security monitoring, ...

e Researchers, Educators, and students see a global scale Kubernetes cluster
® While the cluster is shared, we restrict use of individual hardware to owners when necessary
® Documentation and training for the community

e Lot’s of software to reuse

® E.g., we operate JupyterHub for the community & show people how to deploy & customize their own
® 151 community-run JupyterHubs now on NRP

e Maintain lots of topical Chat channels for the community to learn from each other and interact with each other
® Chat channels monitored by professionals, community is encouraged to interact & help each other
® Starting to explore Al chatbots trained on the chats

e LLM as a service

® We run most popular LLMs as services for all More on LLM on Thursday
e .. and provide popular APIs to upload any Al model from Hugging Face onto our resources. in talk by Mohammad

e Al workflows via NDP
® Reusable workflows that incorporate curated data & Al into classroom exercises <= More on NDP on Thursday
in talk by llkay
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Institutional Resource Commitments to NRP

70 colleges

e 34 Non-R1 Institutions host hardware in NRP
e  Community Colleges:

— Brookdale Community College, NJ -
— Los Angeles Community College District, CA NRP hardware is owned

— San Diego Community College District, CA by the NRP community
e 36 R1 Institutions

14 Research and Education Networks
3 National Laboratories

« 1 Museum Any institution can own hardware in NRP
88 Institutions in total We do all the operations & support,
129 Geographic locations and can even find you a data center

to place your hardware in.
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NRP User Community

« NRP had 5,833 users in the last 12 months
e 5,275 Jupyter users across 151 JupyterHubs 90% of NRP users use JupyterHubs
e 2,851 Kubernetes users
e 73% of users from 54 R1
e 25% of users from 97 non-R1 US colleges
o 2% of users from national labs/RENs/Museum

There are more non-R1 than R1 colleges among the NRP user community

« Since February 2026, we measure LLM as a service use on NRP:

« NRP served LLM services to 751 users across 276 projects this year
8.4% of users use LLM 16.7% of all project use LLM
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Let’s put NRP In perspective ...

« NSF ACCESS program has 12,000 users per year

. NERSC serves 11,000 researchers per year

. NAIRR has 710 research projects supported since 1/2024
- NRP had 5,833 users across more than 8,000 projects

NRP user community is about
2 the size of the NSF ACCESS community

NSF ACCESS is the primary NSF allocation mechanism for all of its funded production systems.
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Digital Assets in the Classroom
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The beginning of a revolution in education

. Compute, Data & Al redefine what’s possible to teach in a classroom

« Programming at the fingertips of every student
« Simulations, data analytics, and visualizations on any topic

— Students transition from consuming to experiencing education

- Al makes personalized tutoring before, during, and after the classroom
session possible.
— More students understand more as a result of personalized attention,

even in classes with hundreds or thousands of students
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Edutainment ... the norm in College today

The Educator needs to be an entertainer to retain the attention of the class.

Students are consumers of power point presentations,
or worse, endless math scribbled on blackboards.

Majority of humans learn better
when they do rather than watch.

Jupyter notebooks allow interactive engagement with the curriculum,
in realtime in the classroom.

Key: With Jupyter, Students do instead of watching the instructor perform.
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Jupyter on NRP

- 90% of the NRP user community uses Jupyter

. We operate 151 JupyterHubs

« A couple we run for the community
« The other 149 Hubs are run by individual institutions for their communities

e We provide a template ...
e ...and some instructions for deploying and operating
=> See tUtOfial yesterday afternOOn Setting Up Custom JupyterHubs for Classroom and

2:00 - 3:00 PM Research
Mohammad Firas Sada, UCSD/SDSC

Daniel Diaz, UCSD/SDSC

We want to support your institutional brand on your JupyterHub
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The Emergence of Al Tutors

. In Fall 2025, UC San Diego rolled out multiple Al tutors across a
wide range of courses.

. They all have in common:
« Attention to individual students even in large classes
« Interactivity to change from student as a consumer to students as an
actively engaged participant
« Tutoring is available 24/7

. We expect that most large lecture classes will offer personalized
Al tutors before, during, and after the classroom in the future.

See next talk on ASPIRE Math for an example Al Tutor that is measured to have a dramatic impact on education outcomes.

SDSCikacn UCSan Diego
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Key Messages for the future of Higher Ed

. Humans learn better by doing than watching
« Jupyter brings the doing back to large classes
. Digital Assets in the classroom redefine what’s possible
« Al makes complex programming possible for novice programmers
« Large scale data processing as classroom exercises is now possible
. More students learn more with personalized tutoring

« Al makes personalized tutoring before, during, and after the classroom
possible even for large lecture classes.

Colleges that fail to adopt these methods will go bankrupt

S DS Shacopures cnrer UCSan Diego



UC San Diego is proving that these
methods can be deployed at scale

1/3 of all graduate and 7. of all undergraduate students have taken
at least one class with digital assets in the classroom in AY25

UC San Diego educated ~8,000 Graduate Students and ~35,000 undergraduates in AY25
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UC San Diego Digital Assets in the Classroom

24% of all UCSD undergraduates
used compute & data
infrastructure in AY25

as part of their classroom education

Total in AY25

UG Students 8538
Grad/Prof 2554
Students

Some students take multiple courses/AY

34,955 undergraduates
enrolled in Fall 2024

#Students by School/Division, Quarter

8000

Total course enroliment in AY25 =18963

7333

6280
6008
5787,

5633 5622¢g5
5321 B

5166 5124 5102

6000

4000

In AY25: 132 courses, 81 instructors, across 8 schools

SAN DIEGD
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1523 Students in Machine Learning for Music (SP25)

CSE 153 and 253 (and 153R / 253R) are undergraduate and graduate courses devoted to the application of
machine learning to understand and generate music. After taking this course, students will be able to understand
and manipulate data (and data structures) for music representation; students will be able to build predictive models
and pipelines for music information retrieval, and students will be able to algorithmically synthesize music,
culminating in a project demonstrating their creative work.

No previous background in machine learning or music is required, but all participants should be comfortable with
programming (all example code will be in Python), and with basic optimization and linear algebra.

module week (approx) slides workbook

course introduction

1 1-2 data structures for music and data ingestion workbook 1
2 3-4 predictive pipelines for music & MIR workbook 2
3 5-6 symbolic music generation workbook 3
4 7-8 continuous-domain music generation workbook 4
5 9 other topics in Music ML

10 musical performances!
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California as an example for the
importance of community colleges
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CA Master Plan for Social Mobility

o California Community College (CCC) system dominates college student population in CA
e 2.2 Million students across 116 community colleges => 2-year colleges
e 0.48 Million students across 23 CSUs => 4-year colleges
e 0.44 Million students across 10 UCs => PhD granting research universities

. 3M students enrolled in public colleges in CA=> 15% of all US college students

« CCC transfer students to CSU & UC drive social mobility in CA

e 30% of UC incoming class are transfer students from CCC
e 50% of CSU incoming class are transfer students from CCC

« California has strong path from K-12 to CCC to UC/CSU

e Public high schools in CA often offer advanced courses with their local CCC

As CSUs and UCs deploy digital assets in the classroom
CCCs must have the same capabilities to prepare transfer students
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NDP is curating curriculum for use on NRP

. NATIONAL
wﬁﬁ;\\ DATA PLATFORM <

Catalog

& Education Hub v

Report Issue/Feedback

SDS

My Dashboard

€ U0 BAcK

Modules

DATA 8 - Week 1

UC Berkeley

DATA 8: Week 1

To launch your workspace:

Open JupyterHub and keep
all default settings.

DATA 8 - Week 4
DATA 8: Week 4

To launch your workspace:

Ornan TunutarHikh anAd kaarn

SAN DIEGD

NDPDATAS8 : Data 8
Institution UC Berkeley
Academic Term Spring 2026

DATA 8 - Week 2
UC Berkeley

DATA 8: Week 2
To launch your workspace:

Open JupyterHub and keep
all default settings.

DATA 8 - Week 5
DATA 8: Week 2

To launch your workspace:

Onan TumvtarHih And baan
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DATA 8 - Week 3
DATA 8: Week 3

To launch your workspace:

Open JupyterHub and keep
all default settings.

DATA 8 - Week 6
DATA 8: Week &

To launch your workspace:

Ornan TunutarHiib Aand kaan

Data8 is the intro to Data Science curriculum
created at Berkeley, and adopted at UC Merced & UC San Diego.

This curriculum is offered to all community colleges in CA
by Eric, Sean et al. => See Thursday talk by Sean

Successes and Challenges in Bringing data8 to the Community Colleges

11:40 AM = 12:00 PM
Sean Michael Morris, UC Berkeley

Goal:
Make transition from CCC to

UC Berkeley/Merced/San Diego
data science major more seamless.

Data Science is just the first major to establish proof of concept.
In theory, we can do this for a wide range of course in many majors.

UC San Diego




See Dung Vu talk on Wednesday

CSU San Bernardino’s CCC Engagement

Hands-On and User-Friendly
JupyterHub Environment
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. K kindle & cSUTIDE/CSUTI.. [ (1)Grok/X (™ Nautilus (™ Resources —NRP @ Models - Hugging... » [ All Bookmarks - Python
- I O NRP Stack PyTorch2
— Jupyterhub © y

O CSUSB R Studio Server

Welcome to the Inland Empire Academic JupyterHub gy SUERTacrfir

Deep Learning & Data Science
Valley College and Crafton Hills College both use sbced.edu and student.sbeed.edu accounts for login

access ~, CSUSB Data Science

! Python, and other scientific computing libraries for data science and machine learning

- CSUSB Stack SageMath
~ SageMath, LaTeX, and Al Tools

Collaborating Community Colleges

Julia and core packages for numerical computing.

' - QUAY Scipy

':‘ San BernardinO Va"ey Community CO"ege [1 4,500 StdS] - Python, SciPy, and other scientific computing libraries for data science and machine learning
% Crafton Hills Community College [6,900 stds] Architecture
https://sbced-jupyter.nrp-nautilus.io amd6a

ortant: To avoid unnecessary resource usage, please stop your server when it's no longer needed or before

Y Facu Ity members have been experiencing the Jupyterh ub. launching a different stack. Navigate to: File » Hub Control Panel - Stop Server

® Someareinterestedin using Jupyterhub for classes. st T,

UC San Diego

>,
0.0

Chaffey Community College [22,500 stds]
https://chaffey-jupyter.nrp-nautilus.io/

e An Al degree has been approved - Working on building Curriculums




Let’s play with some numbers ...

. Roughly 20M students attend college in the USA

. Y of UC San Diego undergraduates have used data & compute in their
classroom in AY25

= There are ~5 Million college students in the USA that need data,
compute & Al resources for their classroom education annually.
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More numbers games ...

. 20M students attend college in the USA
. 35k undergraduates + 8k graduate students at UC San Diego enrolled in

132 courses that requires an infrastructure of roughly 100 GPUs

« 20M /(35k + 8k) =465
e ... let'sjust blindly scale by that to get an estimate for CA

= 60,000 courses in USA need digital assets in the classroom
= 45,000 GPUs needed for those classes nationwide

Probably an overestimate because not all courses need GPUs.
Compute needs are generally larger for advanced courses than intro courses.
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Possible path for a college new to NRP

- Some faculty start exploring NRP
e https://nrp.ai/training/
e https://nrp.ai/documentation/

« Zoom based office hour every other week on Tuesdays 10am PST
e Next office hour on May 12t (i.e. next Tuesday)

. When there is sufficient interest among the faculty, college buys
hardware for NRP to operate.
« You work with your REN on network connectivity necessary
« You rack up hardware in your data center
« NRP team operates hardware from IPMI up
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Digital Assets in the Classroom

Tuesday Wednesday Thursday

NRP and Kubernetes for Education and Research

. R Mahidhar Tatineni, UCSD/SDSC ASPIRE Math Tut
9:00 - 10:30 AM . . ath or Successes and Challenges in Bringing data8 to the Community Colleges
Mohammad Firas Sada, UCSD/SDSC 11:40-12:15 PM Sesh Murthy, UCSD 11:40 AM - 12:00 PM
paniel Diaz. UCSD/SDSC Portia Restuccia, Vocareum Sean Michael Morris, UC Berkeley
aniel Diaz,
10:30-11:00 AM Break NRP and the CSUs: Case Studies and Lessons Learned Supporting Teaching and Learning
Kyle Krick, SDSU
: : 1:30 - 1:50 PM
National Data Platform Education Hub on NRP Dung Vu, €5U San Bernarding
11:00 - 12:00 PM Mohammad Firas Sada, UCSD/SDSC Dhusdee Chandswang, CSU Fullerton
’ ) Pedro Ramonetti, UCSD/SDSC 1150 - 2:10 PM Use of Digital Assets in Undergraduate Education at UCSD
Sam Lau, UCSD
Katie O'Laughlin, UCSD/SDSC
Panel on Education on NRP
Setting Up Custom JupyterHubs for Classroom and "":": Maloug, 505U
Valeria Barra, SDSU
2:00 - 3:00 PM Research 2:10 - 3:00 PM Martin Kim, CSU San Bernardino
Mohammad Firas Sada, UCSD/SDSC . holser, Cal Poly Humbold
Rakesh Mahto, CSU Fullerton
Daniel Diaz, UCSD/SDSC Kyle Krick, SDSU
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Al for Agriculture
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Research & Engagement with Industry

. Community Colleges and CSUs have a strong local focus
« Serve local industries

. We aspire to create research capacity & engagement between

colleges and their local industries via the college’s ownership of Al
Infrastructure

. Example:

« Agriculture Technology => Instrumenting Iron Horse Vineyards in Sonoma
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Louis Fox: Minds in the Vines: Goals

1. Create a digital twin of the vineyard;
2. Use mixes of the latest technologies that are open source/non-proprietary;

3. Contribute data to a shared and increasingly large database open to agriculturists,
researchers and students — highly curated data — where the value of Al agents will continue to

increase as the data store increases;
4. Involve community college and university faculty and students;
5 Demonstrate the value of 10G robust broadband to ISPs and the tech industry;

6. See if these open source efforts will eventually create new entrepreneurial enterprises with
add on services, tool integration, etc. and,

7. Inspire other testbeds in precision agricultural and perhaps among other enterprises.
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>

Instrumenting Iron Horse Vineyards |

Research-grade Weather, Water Pipe Pressure, Quake Sensors P:

4

Tom taking 360 video on e-bike

David, Emily & John Chose Sites for
Moisture, Temperature and Conductiv
Sensor w/LoRaWAN Transceiver & Sof#
Charger & CO2 Sensors
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« Capture — Nautilus — NDP

* Not just video — reusable data

« Supports SSU faculty and students + other campuses’ research
* Enables scalable collaboration

| ﬂ
: //' ° |
T N~ 1010101 P

Sensors, UAV & 360° Nautilus National Data Platform

Slide from DeFanti et al.



Bigger Picture

. The NSF agreed that NRP can provide services to industry small and
large as long as ...

« The total consumed GPU time is less than 10% of the NSF hardware in PNRP
e 10% x (288+64) x 24 x 30 hours/month = 25,344 GPU-hours/month

« The industry customers pay for the services if the total exceeds the above,
and we use that funding to sustain NRP for the community at large.

We therefore encourage the NRP community to think creatively
about possible joint ventures with industry on NRP.

See example from Fresno on F3 Innovate this afternoon
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Al for Agriculture

Tuesday Wednesday Thursday

Tutorial on Drone Usage and loT

1:00 - 2:00 PM 330 3:50 PM Alin Agriculture Keynote
John Graham, UCSD/SDSC fvan pinubilo 3 nnovate 9:00- 945 AM Baskar Ganapathysubramanian, lowa State
Al Institute
350 -4110PM Hari Subramoni, Ohio State University Iron Horse Vineyards Test Bed
o Agricultural Mobile Robots for A d Field Data Collection and Analysis 9:45-10:10AM John Graham, UCSD/SOSC
2:00 - 3:00 PM Tutorial Using ICICLE Digital Agriculture Pipeline  *10-430PM Konstantin Karydls, UC Riverside Tom Defanti, UCSD/SDSC
Hari Subramoni, Ohio State University Panel Discussion CALFIRE Smoke and Fire Modeling for Prescribed Fire in Napa
4:30-5:00 PM Ryan Dinubilo, F3 Innovate 10:10-10:30 AM Leticia Lee, UCSD/SDSC
Hari Subramoni, Ohio State University ”kayA.’tinl’ns, UCsSD/SDSC
Kenstantin Karydis, UC Riverside
3:30.- 5:00 PM AgTech for the Curriculum Discussion 11:00 AM — 11:40 AM ::::—::::Tﬂ:r:tyofmmm .
Frank Wuerthwein, UCSD/5DSC
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Thank You to our Sponsors
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Thank You to our Silver & Bronze Sponsors

VOCG reum AMDZV R dda aws

ol o,
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-
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Thank you to the team

. SDSC Events Team: Susan, Cindy, Chante
o P rog ram CO mm Ittee . General Chair - Frank Wuerthwein
. All the speakers ... |
Kendra Ard Tom DeFanti Michael Farley Melissa Floca

e ... dhn d a | | i h e atten d @S  csu,office of the Chancellor 6NRP Program Chair San Diego State University SDSC, UC San Diego

Qualcomm Institute, UC San

Diego
James Alexander Hurt Jen Leasure James Letts Larry Smarr
University of Missouri The Quilt 7NRP Program Chair UC San Diego
SDSC, UC San Diego
Mahidhar Tatineni Susan Rathbun Cindy Wong Chante Powell
Tutorials Chair Local/Logistical Committee Local/Logistical Committee Local/Logistical Committee
SDSC, UC San Diego SDSC, UC San Diego SDSC, UC San Diego SDSC, UC San Diego
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Attendance at 7NRP

. 140 people registered representing ...

« 41 colleges
e 18 non-R1 colleges
« 5 Research and Education Networks
« 4 National laboratories & research institutions

e Industry
e 10 Sponsors
e 4 Not Sponsors

2 Federal Agencies
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Take Home Messages

. There is a revolution in higher education coming your way
« You either jump on board or will go bankrupt

- NRP allows any college to own their own Al, Compute & Data resources.

. Ownership has its privileges:
« Educational tools necessary for survival create research capacity to thrive ...
e ...and opportunities for engagement with local industry
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