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CENIC Has Evolved Over 25 Years
Driven by NSF Grants, New Campus Tech, and Member Collaborations



“Let’s Try to Go After Some of These High Performance Computing Grants 
That NSF is Going to Award 

and That is How CENIC Got Its Beginning”
-Tom West, CENIC CEO (1999 to 2004)

www.youtube.com/watch?v=AH5chxLb-VQ



2000-2012: HPWREN: NSF-Funded High-Bandwidth Wireless Network Cameras 
and Meteorological Sensors on Top of San Diego Mountains for Environmental Observations 

Source: Hans Werner Braun, 
High Performance Wireless Research 
and Education Network (HPWREN) PI



2016-2022: PRP Upgrades HPWREN Data Servers, 
Connects Them With CENIC/PRP Optical Fiber Backbone

• CENIC/PRP Connects
UCSD and SDSU
– Data Redundancy 
– Disaster Recovery 
– High Availability 

• CENIC Extension to UCI & UCR
– Data Replication Sites

UCR

UCI

UCSD

SDSU

Source: Frank Vernon, 
Greg Hidley, UCSDUCI Antenna Dedicated 

June 27, 2017 
Vint Cerf, Louis Fox, Ramesh Rao 

Frank Vernon, Larry Smarr



NSF-Funded WIFIRE Uses CENIC to Couple Wireless Edge Sensors 
With Supercomputers, Enabling Fire Modeling Workflows

Landscape data

WIFIRE Firemap

Fire Perimeter

Source: Ilkay Altintas, SDSC

Real-Time 
Meteorological Sensors

Weather Forecasts
Work Flow

PRP



WIFIRE’s Firemap Was Heavily Used by Public For California Wildfires
October 2017 through December 2017

800K+ unique visitors and 8M+ hits

http://firemap.sdsc.edu 

Napa/Sonoma Fires
October 2017

San Diego Lilac Fire
December 2017

Ilkay Altintas, SDSC 
WIFIRE PI

http://firemap.sdsc.edu/


2002-2009: The NSF OptIPuter ITR Grant- 
Can We Make Wide-Area Bandwidth Equal to Cluster Backplane Speeds?

A 10Gbps “End-to-End” Global-Scale Research Lightpath CloudNSF ITR Grant
$13.5M

PI Smarr, 
Co-PIs DeFanti,
Papadopoulos, 

Ellisman



2010-2020: 
NSF Adopts the DOE Campus Networking Model For Data-Intensive Research

Science 
DMZ

Data Transfer 
Nodes 

(DTN/FIONA)

Network 
Architecture 
(zero friction)

Performance 
Monitoring 

(perfSONAR)

Science DMZ Coined in 2010 by ESnet

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

Slide Adapted From Inder Monga, ESnet

DOE 

NSF

NSF Campus Cyberinfrastructure Program 
2012-2020

Has Made Over 340 Awards: 
Across 50 States and Territories

Slide Adapted From Kevin Thompson, NSF



2013-2015: Creating a “Big Data” Optical Backplane on Campus:
NSF Funded Prism@UCSD and CHERuB

CHERuB
• Prism@UCSD, $500,000, 
Phil Papadopoulos, SDSC, PI; 

Smarr co-PI

• CHERuB, $500,000, 
Mike Norman,  SDSC PI



2015 Vision: The Pacific Research Platform Will Build on CENIC to
Connect Science DMZs Creating a Regional Community Cyberinfrastructure

NSF CC*DNI Grant
$6.3M 10/2015-10/2020

Extended – Ended Year 7 in Oct 2022

Source: John Hess, &
Hunter Hadaway, CENIC



2017-2020: NSF CHASE-CI Grant Adds a Machine Learning Layer 
Built on Top of the Pacific Research Platform

NSF Grant for High 
Speed “Cloud” of 

256 GPUs
For 30 ML Faculty & 

Their Students at 
10 Campuses
for Training AI 

Algorithms on Big 
Data

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

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

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
For 30 ML Faculty 

& Their Students at 
10 Campuses

for Training AI 
Algorithms 
on Big Data



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

CENIC/PW Link

NSF CENIC Link

“Towards
The NRP”

3-Year Grant 
Funded By
NSF $2.5M

October 2018

PI Smarr
Co-PIs Altintas
Papadopoulos
Wuerthwein

Rosing
DeFanti



https://nationalresearchplatform.org/

2023 - The National Research Platform Emerges
From the Pacific Research Platform

Professor Frank Würthwein



Minority Serving Institutions Non-MSI InstitutionsEPSCoR Institutions           # of GPUs / Regional Opt. 
Network Non-MSI Institutions

U Missouri
44 / GPN

CWRU
2 / OARnet

NYSERNET
19 / NYSERnet

MGHPCC
144 / NEREN

Sun Corridor
1 / Sun Corridor

Kansas State U

4 / GPN

U Nebraska-L
205 / GPN

U S. Dakota + SD State
4 / GPN

U Delaware
12 / NYSERnet

Clemson U
19 / SCLR

FAMU + Florida Int’l
7 / FLR

EPSCoR InstitutionsMinority Serving Institutions

CSUSB + SDSU
143 / CENIC

UCSD
514 / CENIC

UCI + UCR + UCM + 
UCSC + UCSB
111 / CENIC

U Guam
 1 / CENIC/Pac. Wave

U Hawaii
 2 / CENIC/Pac. Wave

U New Mexico
  1 / Albuquerque/GigaPoP

UIC
10 / MREN

CSUSB + SDSU
143 / CENIC

UCSD
514 / CENIC

UCI + UCR + UCM + 
UCSC + UCSB
111 / CENIC

     # of GPUs / Regional Opt. 
Network

U. Of Tulsa
4 / GPN

The National Research Platform
Is Anchored in in the CENIC AI Resource (CENIC AIR)



The Majority of NRP’s GPUs Reside in CENIC AIR)

Soledad

Chico
Palo Cedro

Sacramento

San
Francisco

Emeryville

Palo
Alto

Sunnyvale FresnoMerced

 Bakersfield

San Luis
Obispo

Palm
Desert El Centro

San
Diego

Corning

Los
Angeles

Colusa

Riverside

Santa
Barbara

Santa
Cruz

Humboldt

Fullerton

Monterey

CENIC
7/3/2024

    UC Riverside

227 24 431TB
C
P
U

G
P
U

    CSU San Bernardino

196 16 0TB
C
P
U

G
P
U

    UC San Diego

7568 521 2386TB
C
P
U

G
P
U

    San Diego State U

 1880 127 154TB
C
P
U

G
P
U

    UC Santa Barbara

124 12 129TB
C
P
U

G
P
U

    UC Merced

84 15 0TB
C
P
U

G
P
U

    UC Los Angeles

72 0 0TB
C
P
U

G
P
U

    Caltech

72 0 350TB
C
P
U

G
P
U

    UC Irvine

132 14 0TB
C
P
U

G
P
U

    LAX (CENIC)

48 0 240TB
C
P
U

G
P
U

    Sunnyvale (CENIC)

48 0 240TB
C
P
U

G
P
U

    Stanford U

32 0 318TB
C
P
U

G
P
U

    Sunnyvale (Internet2)

72 1 0TB
C
P
U

G
P
U

    UC Santa Cruz

433 28 594TB
C
P
U

G
P
U

    GPUs/site

    Storage TB/site

    CPU cores/site

CENIC ADD/DROP

CENIC CAMPUS SITES

CENIC NON-CAMPUS 

SITES

Joining CENIC AIR
gives the user access to:

Surrounded by additional resources in 
the:

• National Research Platform
• Open Science Grid
• San Diego Supercomputer Center
• Commercial Clouds

    Cal Poly Humboldt

88 8 0TB
C
P
U

G
P
U

    CSU Fullerton

572 72 0TB
C
P
U

G
P
U

    CSU Chico

28 8 0TB
C
P
U

G
P
U

    Sacramento State

28 8 0TB
C
P
U

G
P
U

    CSU Monterey Bay 
(soon)28 8 594TB

C
P
U

G
P
U

816 GPUs; 11,417 CPU Cores; 4561 TB Storage and 

Growing!

Nautilus is the Name of our Distributed Cluster



SDSU Is the Lead Campus for the Jan 2024 CENIC-Connected
Technology Infrastructure for Data Exploration (TIDE) NSF Grant

• 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 

Source: Jerry Sheehan, TIDE PI



Jupyter Notebooks
Have Become The Popular Method of Sharing Computational Documents



jupyterhub is the 
Multi-User Version of the Jupyter Notebook



Largest SDSU TIDE jupyterhub 
CSU GPU Users

July 1, 2024 to June 30, 2025

Cal Poly Humboldt

CSU Dominguez Hills

CSU Northridge

San Diego State U

Cal Poly Humboldt
CSU Northridge

CSU Northridge
CSU Northridge
CSU Northridge

Sacramento State U

Cal Poly Humboldt
Calstate.edu

Cal Poly Humboldt

CSU Northridge
Calstate.edu

Cal Poly Humboldt

Cal Poly Humboldt

Cal Poly Humboldt
Cal Poly Humboldt

Calstate.edu

Cal Poly Humboldt
Cal Poly Humboldt

Calstate.edu

Cal Poly Humboldt
Cal Poly Humboldt

Each Bar is 
a User 
at the 

CSU Campus 
Named

11,000 GP-Hours
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