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015 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

A $6.3M 10/2015-10/2020
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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
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Add Up to 8 Nvidia GPUs Per 2U
FIONA

To Add Machine Learning Capability
B Storage FIONAs Are Rack
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John Graham, Joe Keefe, and Tom DeFanti
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California’s Research & Education Campuses
are Regionally Organized
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PRP Hosting Campuses:
Originally Built Out On Research University Campuses

uc Riversidé i
i - v |

8




CENIC AIR Hosting Campuses:
CSUs & CCCs - The Next Generatlon
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SDCCD Is the 1st California Community College to Host
CENIC AIR Computational Resources

Peter Maharaj, Rose
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In the SDCCD Machine Room

First Nautilus FIONA Installed

In a CCC Machine Room
August 30, 2024
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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/



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

CENIC ADD/DROP
CENIC CAMPUS SITES
CENIC NON-CAMPUS
SITES
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Joining the
CENIC-Connected
CI Commons
gives the user access to:

CPU cores/site
GPUs/site

Surrounded by additional resources in
the:
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® National Research Platform

® Open Science Grid

® San Diego Supercomputer Center
® Commercial Clouds

CENIC
7/3/2024



SoCal Campuses Host 90% of the GPUs & CPUs
and 75% of the Storage for CENIC-AIR

§' CENIC ADD/DROP
CENIC CAMPUS SITES
CENIC NON-CAMPUS SITES

N (Riverside _q=

S % = “El Centro

774 GPUs; 10,767 CPU Cores;
3561 TB Storage
and Growing!
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CENICAR

The Users of the CENIC-AIR Can Burst
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”

Mp NATIONAL RESEARCH

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

. . . . L <N
. Graph Representation Learning for Material Prediction and " &
Recommendation in CAD Automation .
Faculty Lead: Dr. Bingbing Li (CSUN) el
Collaborator: Dr. Daniele Grandi @ Autodesk and Dr. Thomas Lu @JPL
: _ DNNs: UV-Net Graph Neural Networks (GNN), PyTorch &
CSUN Prof. . Knowledge Graph Construction Through the Potential of Large Language O
Bingbing Li Models within Manufacturing PyTorch
_ Faculty Lead: Dr. Bingbing Li (CSUN)
CSUN | 2% Collaborator: Dr. Jerry Fuh & Senthil Kumar @ National University of Singapore
) _ DNNSs: LLMs (ChatGPT & LLaMa), Tensorflow L LM
. Multi-Domain AI for Future Manufacturing A .
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 Technology
Lausanne
DNNs: Large-Kernel CNN, Tensorflow 00 Metq

‘N\?A NPAE%AI'LE%ELIX\BIC\})I Source: Bingbing Li CENICAIR @RP Nautilus
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g SDSU Is the Lead Campus for the New CENIC-Connected
~ Technology Infrastructure for Data Exploration (TIDE) NSF Grant

— —
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* 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 {ﬁ} 616 CPU Cores 73 GPUs GIEHL} 14.502 TB RAM

‘F ‘EDNPAE%L-}%%%% CENICAIR  source: Jerry Sheehan, TIDE Pl (&~
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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
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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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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

o Sign in with ClLogon

Jupyter hub
e’

https://csusb-jupyter.nrp-nautilus.io/hub/login

Slide Adapted from

Over 450 Total Users Prof. Youngsu Kim
- - - I Department of Mathematics
Tripled in the Last Six Months! Faculty & Staff

NRP oy By /a2 CSUSB  We perine e 7utite NRP Nautilus



D’'s Information Technology Services Has Adapted NRP FIONAS8s

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

NR

SDSC Racked FIONAs:

* 132 32-bit GPUs

* 1024 CPU-cores

* 10/100G Networking

* Not Federated With NRP

NATIONAL RESEARCH
PLATFORM

®

Software
Used By
StUdt
u O PyTorch
o Caffe
(P2 @ _’O‘//f
Jupyter o
\-/ _’Oﬁ"‘i'\' 5
AN:EgNDA aNlime I':::I%A
CUDA
wdocker

kubernetes

Source: Adam Tilghman, UCSD ITS

CENICAIR
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Student-Focused Platform For:
— Undergraduate & Graduate Coursework
— For-Credit Independent Study
— Thesis/Dissertation Research
— Capstones & Projects

Research-Driven Architecture
Managed by UCSD IT Services

Used in Over 60 Courses by More
Than 6000 Students

i seavics |
UC San Diego

@\N’JRP Nautilus




. Farley
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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
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SD, SDSU, SDSC & NRP Are Working Together With SDCCD & SDCOE

to Create a Common San Diego Instructional JupyterHub

t <A NVIDIA.
Ju py S &docker‘

kubernetes
Tensor PyTorch
\Y% D
E S
R ;
N L
E . ® : P
SDSU ~Jupyterhub UC San Diego
P—
o
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alifornia Campuses Dominated the Use of the 107 NRP Namespaces

With Active jupyterhubs Embedded in the Last 9 Months

GPU Hours CPU Core-Hours

Non-US Non-CA Non-US
Non-CA

California California

NRPPUATEG R CENICAIR EANRP Nautilus
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SoCal Campuses Dominate NorCal Usage

in these NRP Namespace jupyterhubs

# Users

48

207

= SoCal = NorCal

NR NATIONAL RESEARCH
NI PLATFORM

23,212

GPU-Hours

= SoCal = NorCal

Last 9 Months:
12/1/2023 to

8/31/2024

CENICAIR
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77,278

CPU Core-Hour

157,729

S

1,0

= SoCal = NorCal

<

71,984

RP Nautilus



SoCal Used 3x the jupyterhub GPU-Hours as NorCal-

Leading Campuses Were CSUs

CSUN___ csur_ UCI_SDCCD . Last 9 Months: UcM _ UCB
csucl_ Y 12/1/2023 to :
UCR__ -a® W 8/31/2024
|
CSUSB
ucsD
CSUH
ucsc
23212 NorCal
)

SocCal SDSU 77,278 ‘
GPU-Hrs GPU-Hrs
INRP [4TIONAL RESEARCH CENICAIR ~ANRP Nautilus
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Use the NRP Web Site to Get Started and

Find Expert

Support

C 25 nationalresearchplatform.org

NRP

)

Nautilus Documentation

N%p NATIONAL RESEARCH
NI PLATFORM

l

NEWS « GRANTS ~ TECHNOLOGY «

Get Quick Access

v

Getting Started with Nautilus

CENICAIR
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COMMUNITY «

JOIN / CONTACT Q

Contact Us
Join the NRP mailing list
Matrix Chat

Has
Over 1000

Members
o

Matrix Chat

EANRP Nautilus



Join in Using the
CENIC-AIR

NRP BLATE SR M CENICAIR @ NRP Nautilus
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