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Academic Research Data-Intensive Cyberinfrastructure:
A 10Gbps “End-to-End” Light
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Large Data Challenge: Average Throughput to End User

on Shared Internet is ~50-100 Mbps
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OptIPuter Solution:

Give Dedicated Optical Channels to Data-Intensive Users

WAVELENGTH DIVISION MULTIPLEXING (WDM)
10 Gbps per User ~ 100x
e EXPLOITS Shared Internet Throughput

— ENORMOUS BANDWIDTH OF SILICA FIBER
— HIGH-GAIN WIDEEAND OPTICAL AMPLIFIERS

Source: Steve Wallach, Chiaro Networks
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The OptlPuter Project: Creating High Resolution Portals

Over Dedicated Optical Channels to Global Science Data
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The Latest OptiPuter Innovation:
Quickly Deployable Nearly Seamless OptlPortables
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45 minute setup, 15 minute tear-down with two people (possible with one)




High Definition Video Connected OptlPortals:
Virtual Working Spaces for Data Intensive Research
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End-to-End 10Gbps Lambda Workflow: OptiPortal

to Remote Supercomputers & Visualization Servers
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Open Cloud OptiPuter Testbed--Manage and Compute
Large Datasets Over 10Gbps Lambdas
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Terasort on Open Cloud Testbed

Sustains >5 Gbps--Only 5% Distance Penalty!

Sorting 10 Billion Records (1.2 TB)
at 4 Sites (120 Nodes)

Select property to monitor: [ 01) network throughput (Mbps) 1) Refresh time: o sec. Thresholds: Low: [ . Mid: [100 .High: IS0 - Acoly)

OpenCloud UIC cluster OpenCl ud SL clu t

OpenCloud Testbed aggregatl bandwidth: 18577.65Mbps.
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“Blueprint for the Digital University”--Report of the

UCSD Research Cyberinfrastructure Design Team

* Focus on Data-Intensive Cyberinfrastructure

April 2009
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Calit2 Sunlight Campus Optical Exchange --
Built on NSF Quartzite MRI Grant
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UCSD Campus Investment in Fiber Enables

Consolidation of Energy Efficient Computing & Storage
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Moving to Shared Campus Data

Storage & Analysis:

SDSC Triton Resource & Calit2 GreenLight

http://tritonresource.sdsc.edu

Source: Philip Papadopoulos, SDSC, UCSD
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NSF Funds a Data-Intensive Track 2 Supercomputer:

SDSC’s Gordon-Coming Summer 2011

* Data-Intensive Supercomputer Based on
SSD Flash Memory and Virtual Shared Memory SW

— Emphasizes MEM and IOPS over FLOP
— Supernode has Virtual Shared Memory:
— 2 TB RAM Aggregate
— 8 TB SSD Aggregate

— Total Machine = 32 Supernodes
— 4 PB Disk Parallel File System >100

+ System Designed to Accelerate Access
to Massive Data Bases being Generated in
Many Fields of Science, Engineering, Medicine,
and Social Science
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SDSC Source: Mike Norman, Allan Snavely SDSC "l_)



Rapid Evolution of 10GbE Port Prices

Makes Campus-Scale 10Gbps Cl Affordable

* Port Pricing is Falling
* Density is Rising — Dramatically
* Cost of 10GbE Approaching Cluster HPC Interconnects

$80K/port
Chiaro
(60 Max)

$ 5K
Force 10
(40 max)

~$1000
(300+ Max)

.l/ $ 400
Arista
- 48 ports
2005 2007 2009 2010 >

r (04
SDSC Source: Philip Papadopoulos, SDSC/Calit2




10G Switched Data Analysis Resource:
SDSC’s Data Oasis

Radical Change Enabled by
Arista 7508 10G Switch:
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OOl Cl is Built on Dedicated

Optical Infrastructure Using Clouds

Source: John Orcutt,
Matthew Arrott, SIO/Calit2
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California and Washington Universities Are Testing

a 10Gbps Connected Commercial Data Cloud

 Amazon Experiment for Big Data

— Only Available Through CENIC & Pacific NW
GigaPOP

— Private 10Gbps Peering Paths

— Includes Amazon EC2 Computing & S3 Storage
Services

- Early Experiments Underway

— Robert Grossman, Open Cloud Consortium
— Phil Papadopoulos, Calit2/SDSC Rocks
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