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The Unrelenting Exponential Decrease in Cost of Generating Data
Has Led to the Need for a Big Data Cyberinfrastructure
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UC San Diego’s Calit2 & SDSC Have Pioneered Big-Data Cyberinfrastructure for 17 Years
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2013-2015: Creating a “Big Data” Backplane on Campus:

NSF Funded Prism@UCSD and CHERuB
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2015-2020: The Pacific Research Platform Connects Campus “Big Data Freeways”

to Create a Regional End-to-End Science-Driven “Big Data Superhighway” System
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2017-2020: CHASE-CI Adds

Machine-Learning to the Data-Science Community Cyberinfrastructure

CI-New: Cognitive Hardware and Software Ecosystem
Community Infrastructure (CHASE-CT)
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PRP Engineers Designed and Built Several Generations

of Optical-Fiber Big-Data Flash I/O Network Appliances (FIONAS)

UCSD-Designed FIONASs Solved the Disk-to-Disk Data Transfer Problem
at Near Full Speed on Best-Effort 10G, 40G and 100G Networks
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Up to 200 TeraByte Rotating Storage To Add Machine Learning Capability
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UCSD Adding >350 Game GPUs to Data Sciences Cyberinfrastructure -

Devoted to Data Analytics and Machine Learning

Toward an “Al University” UC San Dlego
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2018-2019: National-Scale Pilot -
Using CENIC & Internet2 to Connect Quilt Regional R&E Networks
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2018-2019: PRP Game Changer!

Using Kubernetes to Orchestrate Containers Across the PRP
How Kubernetes Conquered 2017 E
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California-Connected by CENIC

PRP Kubernetes “Nautilus” Hypercluster
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United States PRPITNRP Nautilus Hypercluster @‘wu
Now Connects 3 More Regionals and 3 Internet2 Sites

Recionar RESEARCH AND EDpucatioNn NETWORKS IN THE UNITED STATES
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Global PRP Nautilus Hypercluster Is Rapidly Adding International Partners
Beyond Our Original Partner in Amsterdam
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PRP is Science-Driven:
Connecting Multi-Campus Application Teams and Devices
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Collaboration on Atmospheric Water in the West

Between UC San Diego and UC Irvine
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PRP Sped Up Scott Sellar’s Workflow
by Over 500 Times!

Pacific Research Platform (10-100 Gb/s)
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OSG IceCube Usage on PRP (Purple Segment) 3/9/19:

Using 126 GPUs + 142 CPUs + 49 GB RAM

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

Nautilus cluster namespaces
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UCSD’s ITS Adapted PRP FIONAS8s
To Support Data Science Courses

Instructional Data Science

Machine Learning Platform: e 104 GPUs

Instead of Spendin © 806TX1080T!
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The Student GPUs

Have Supported a Broad Set of Courses Across Campus
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The ITS GPUs

Have Supported Thousands of Students

Source: UCSD ITS
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Student GPU Demand Is Variable

Allowing for Other Student Uses

WI18 Instructional GPU Utilization
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PRP Actively Develops Diversity

Grants
— 3 Female co-Pls

— 1 Hispanic co-PI §
Campuses

-8 Mlnorlty-Servmg Institutions in PRPICHASE ClI .
Workshops '

— NRPIl Workshop Steering Committee 80% Female

— Multiple MSI, EPSCoR Focused Workshops
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