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2015 Vision: The Pacific Research Platform Will Connect Science DMZs

Creating a Reglonal End-to-End Science-Driven Community Cyberinfrastructure

Pacific Research Platform
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2015-2022: UCSD Designs PRP Data Transfer Nodes (DTNS) --

Flash 1/O Network Appliances (FIONAS)

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

Software Specifications
Installation Instructions

Hardware Specifications

2021 - 2020 - 2019 - 2018 - 2017 - 2016 - 2015

https://pacificresearchplatform.org/fiona/

Add Up to 8 Nvidia GPUs Per 2U FIONA
To Add Machine Learning Capability
Up to 240TB Storage

P |
b‘" S ( 2\
pAgmc écg.cfmc“ NV FIONAs Designed by UCSD’s Phil Papadopoulos, John Graham, SDSC I
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PRP’s Nautilus is a Multi-Institution Hypercluster
Connected by Optical Networks

160 GPU & Storage FIONAs on 27 Partner Campuses
Networked Together at 10-100Gbps

Installed CPUs Installed GPUs Rotating Storage

INTERNET

i R d As of Sept 21, 2022



2018/2019: PRP Game Changer!

Using Google’s Kubernetes to Orchestrate Containers Across the PRP

User
Applications
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PRP’s Nautilus Hypercluster Adopted Open-Source Kubernetes and Rook
to Orchestrate Software Containers and Manage Distributed Storage

kubernetes

5] ROOK

Open source file, block and object storage for
your cloud-native environment.

“Kubernetes with Rook/Ceph Allows Us to Manage Petabytes of
Distributed Storage and GPUs for Data Science,
P\ \p While We Measure and Monitor Network Use.”
o --John Graham, UC San Diego
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Nautilus Has Established a Distributed

Set of Ceph Storage Pools

autilus @ ceph

Eastern
Central pool
_ pool
et Western
] pool
Pacific N
. pool
PRP forms optimal-scale Ceph pools with o
best performance and lowest latency
Allows users to select the placement for
B Al . :
& ol ,:) compute jobs relative to the storage pools.
/ /]
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The PRP Web Site Provides Widely-Used Open-Source Services
For How to Join, Application Research, Development, and Collaboration

"]R\ PACIFIC RESEARCH

P LAT FO R M NEWS ~ GRANTS « TECHNOLOGY ~ COMMUNITY » JOIN / CONTACT
www.pacificresearchplatform.org

A BIG DATA FREEWAY

FOR RESEARCH

[matrix] Chat for Nautilus Users
Get Access JupyterLab for Nautilus
Docker and containers

Y 4
BZL .. p B as | @ |,< U b ern e’[ es U  ucsd-prp.gitlab.io GitLab Continuous Integration & Delivery
Hl
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Five Major Components of

Nautilus Security

E Sn et Nautilus Uses ClLogon for Federated Identity
Already Adopted by Most Campuses
ENERGY SCIENCES NETWORK x Q
Science DMZ Security - Firewalls vs. Router ACLs CU C’LOQOH

https://fasterdata.es.net/science-dmz/science-dmz-security/

— " PRP -

System namespace

vwaiaewser  Policy-driven network security

space

Vv Create
environment
to

collaborate
Vv Define
policies
P@P _ Network Performance and Security Analytics for
o e » LlastiFlow Open Data Platforms
PLATFORM




2017-2020: NSF CHASE-CI Grant Adds a Machine Learning Layer

Built on Top of the Pacific Research Platform

Stanford

UCSC AN
Foro (01 S RN ‘ .ﬂ.«._%" M

Caltech UCI UCR [@
UCSD SDSU

NSF Grant for High Speed “Cloud” of 256 GPUs
For 30 ML Faculty & Their Students at 10 Campuses
for Training Al Algorithms on Big Data

S: :,:i}.p
Bl
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CI-New: Cognitive Hardware and Software Ecosystem

Community Infrastructure (CHASE-CT)
For the Period September 1, 2017 — August 31, 2020
SUBMITTED — January 18, 2017

Pl Larry Smarr, Calit2, UCSD
Co-Pls:

+ Tajana Rosing, CSE, UCSD

* Ken Kreutz-Delgado, ECE, UCSD
+ llkay Altintas, SDSC, UCSD

* Tom DeFanti, QI, UCSD

NSF Has Funded Two Extensions:
CHASE-CI ABR-Smarr Pl &
CHASE-CI ENS-DeFanti PI

$2.8M

JACOBS SCHOOL OF ENGINEERING

SDSC UCSanDiego QT




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

17 . - s
Towards REGIONAL RESEARCH AND EDUCATION NETWORKS IN THE UNITED STATES
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The Open Science Grid (OSG)

Has Been Integrated With the PRP

Source: Frank Wirthwein,

OSG Exec Director; PRP co-Pl: UCSD/SDSC OSG Federates ~100 Clusters Worldwide
o 0 ! : o d L“.‘.aab Woctraal
. > AN
All OSG User | ! e |
n e ——a %
Communities . i ——m= 8 p
Use HTCondor for ‘ ' o s‘:l FNAL || U.Chicago |
. o) () - ‘
Resource Orchestration & ® 0
B w @ @ e ;
| o OF
@ ; S

. - e & i
4HTCoNdYr  [catteen |= R eesy
& High brouphput Co yuting ot ton .
| sbsc “ .

X Mexico
. g ' ot Cuba
hx | P i i Frae Cty Dominican
y ‘g' Distributed L e’ A
N OSG Petabyte ot
Storage Caches Pl
F\:J ' :rv‘l‘\:) Costa H'C.P‘Amn ‘ V‘ - 3
1 i In aggregate ~ 200,000 Intel x86 cores ': Venszees
= - e
P ATFORM used by ~400 projects c-@Colombia



The Open

Science Grid Delivers to Over 50 Fields of Science

2.4 Billion Core-Hours Per Year of Distributed High Throughput Computing
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NCSA Delivered
~35,000 Core-Hours
Per Year in 1990
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More Than 1 Million GPU-Hours
on PRP Used via OSG Integration
Within the Last 2 Years
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https://gracc.opensciencegrid.org/dashboard/db/gracc-home



The New Pacific Research Platform Video
Highlights 3 Different Applications Out of 700 Nautilus Namespace Projects

lceCube VR Systems WIFIRE

T)R\ PACIFIC RESEARCH
/
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NSF Large-Scale Observatories Are Using PRP and OSG
as a Cohesive, Federated, National-Scale Research Data Infrastructure

_,
I CELUE

GPU Simulations Needed to Improve Ice Model.
=> Results in Significant Improvement
iIn Pointing Resolution for Multi-Messenger Astrophysics

GPUSs are ideal for the workload ' I
Many independent photons + mnenn‘ model ks simple =7 b d p
(scatter, absorb, change ice layer or hit s DOM) O 3 CeCU e Use U to
Simulate each photon with an ndepe«éen thread

: Only interrupt parallelism when a photon hits a DOM and -4 "."'.: 300 Of PRP’S 500

signal needs to be stored (very rare!)

GPUs are O(~100) faster than CPUs for this workioad - G P US In 202 1!

: NSF’s IceCube & LIGO Both See Nautilus
PLATEORM as Just Another OSG Resource




2017: PRP 20Gbps Connection of UCSD SunCAVE and UCM WAVE Over CENIC

2018-2019: Added Their 90 GPUs to PRP for Machine Learning Computations

Calit2
, ji ‘:«r
\
UC Merced WAVE (20 Screens, 20 GPUSs) UCSD SunCAVE (70 Screens, 70 GPUs)
& ' g:) See These VR Facilities in Action in the PRP Video
/ ; | /|

PLATFORM Leveraging UCM Campus Funds and NSF CNS-1456638 & CNS-1730158 at UCSD



NSF-Funded WIFIRE Uses PRP/CENIC to Couple Wireless Edge Sensors

With Supercomputers, Enabling Fire Modeling Workflows

Source: llkay Altintas, SDSC /7 %

W

Meteorological Sensors PRP

CENIC=| |

Weather Forecasts

WIFIRE Firemap|

s b

PACIFIC RESEARCH

PLATFORM




The PRP Has Emphasized

Expanding Diversity and Inclusion

 When the PRP Grant Was Funded in 2015, It Started With:
— 6 States mmp Now 40 States
— 19 Campuses mmpNow 95 Campuses
— 9 Minority Serving Institutions == Now 20 MSIs
— 2 NSF EPCoR States mmp Now 19 EPSCoOR States, 2 Territories, and Wash DC

i U0
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The Pacific Research Platform Is Only Possible

Because of the Prior Existence of CENIC!

CENIC

ABOUT NETWORK COMMUNITY NEWS EVENTS PUBLICATIONS BLOG

PRP: Fulfilling the Promise of Collapsing Space and Time
DEC 02, 2021

b}; ) 'p Pacific Research Platform: Fulfilling the
d U Promise of Collapsing Space and Time

PACIFIC RESEARCH

PLATFORM

k‘ 1l https://cenic.org/blog/prp-fulfilling-the-promise-of-collapsing-space-and-time

PLATFORM



