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The Data-Intensive Discovery Era Requires

High Performance Cyberinfrastructure

* Growth of Digital Data is Exponential
— “Data Tsunami”

* Driven by Advances in Digital Detectors, Computing,
Networking, & Storage Technologies

* Shared Internet Optimized for Megabyte-Size Objects

* Need Dedicated Photonic Cyberinfrastructure for
Gigabyte/Terabyte Data Objects

* Finding Patterns in the Data is the New Imperative
— Data-Driven Applications
— Data Mining
— Visual Analytics
— Data Analysis Workflows
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California Has the Most Advanced

Big Data Optical Network in the Nation

* 3,800+ miles of optical fiber

* Members in all 58 counties connect via
fiber-optic cable or leased circuits
from telecom carriers

* Nearly 10,000 sites
connect to CENIC

A * 10,000,000+ Californians
N\ use CENIC each day
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CENIC is Rapidly Moving to Connect
at 100 Gbps Across the State and Nation
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CENIC, Internet2 Connect at 100 Gigabits per Second



Global Innovation Centers are Being Connected
with 10,000 Megabits/sec Clear Channel Lightpaths
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Members of This Global Network
Meet Annually at the Qualcomm Institute

Source: Maxine Brown, UIC and Robert Patterson, NCSA



Connecting YOU on UCSD Campus with the World

By Creating a Big Data Freeway System
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NSF CC-NIE Has Awarded Prism@UCSD Optical 3wutcﬁ" ,l—
Phil Papadopoulos, SDSC, Calit2, P




PRISM Puts SDSC’s Big Data Gordon Supercomputer

and Data Oasis Storage Into Your Lab

Radical Change Enabled by

Arista 7508 10G Switch Pair
768 10GbE Capable

(480 10GbE Provisioned)

Trestles
100 TF

Cloud

Storage

Qasis Parallel File System > 6 PB Raw
« 64 055 servers each at 2x10GbE
» » B0GB/sec achieved to/from Gordon on 32 0SS
« > 100GB/sec total BW available (3 File Systems)




Comet is a ~2000TeraFLOP System Architected
for the “Long Tail of Science”

NSF Track 2 award to SDSC
$12M NSF award to acquire

$3M/yr x 4 yrs to operate

Production early 2015




PRISM is Connecting CERN’s CMS Experiment
To Our Physics Department

€MS Expérimenit at the THE, CERN
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Planning for climate change in California

substantial shifts on top of already high climate variability

SIO Campus Climate Researchers Need to Download
Results from Remote Supercomputer Simulations
to Make Reglonal Cllmate Change Forecasts
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PRISM Links Calit2’s VROOM to NCMIR to Explore

Confocal Light Microscope Images of Rat Brains

Research
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Protein Data Bank (PDB) Needs
Bandwidth to Connect Resources and Users

* Archive of experimentally
determined 3D structures of
proteins, nucleic acids, complex
assemblies

* One of the largest scientific - @
resources in life sciences '

_ Source: Phil Bourne and
Hemoglobin Andreas Prli¢, PDB




PRISM Will Link Computational Mass Spectrometry

and Genome Sequencing Cores to the Big Data Freeway

Source: proteomics.ucsd.edu

ProteoSAFe: Compute-intensive MassIVE: repository and
discovery MS at the click of a button identification platform for all
MS data in the world

~~ Computatlonal Mass Spectrometry Journal of

UCSD_conpee: o torats 520 o120 | proteome
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“Tool selection

Tool: @ InsPecT O Ms-alignment ) PepMovo

Spectrurm file: Browse. OR SELECT SERVER-SIDE FILES . .
Statistics
Description:
Members 1544
Instrument: ES|-|ON-TRAP -
Cysteine protecting group: Carbamidomethylation [+57) - Protease: Trypsin - GFULII:IS S‘- F'FEI]E.'I:tS 35'5'
Parent mass tolerance: 2 Dg between @ and 2.5 lon tolerance: 0.5 Dg between 0 and 1 Data Size (uncaompressed) 23.3TB

. Data Files 13,264,659

IGIV]

Institute for Genomic Medicine
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National Institutes of Health
National Institute of
General Medical Sciences

BASIC DISCOVERIES FOR BETTER HEALTH




Virtual Jazz-Coupling UCI with UCSD "l_w
With a Gbps Lightwave -



Collaboration Between EVL’'s CAVE2
and Calit2’s VROOM Over 10Gb Wavelength
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