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This paper will detail
the work of the
Polar Grid project




Polar Grid

The Polar Grid project is the designing and building of
the hardware and software for Polar Grid, which

supports data analysis and simulations for Polar
Science.




Polar Grid

Polar Grid is a National Science Foundation (NSF)
Major Research Instrument (MRI) funded partnership
of Indiana University and Elizabeth City State
University.




Key Areas

The Polar Gird implementation and development focuses on
the following key areas:
e Field data collection system to be taken with the Polar
Science researchers as they collect data.

* A base camp 64-core cluster, allowing near real-time analysis
of radar data by the polar field teams.

* An educational videoconferencing Grid to support
educational activities.




Key Areas

continued...

* A large 17 Teraflops cluster to be integrated with the NSF-
funded TeraCrid, to serve the polar research community in
final processing of data and supporting simulations. This is
split between IU and ECSU to support research and education
training respectively.

* The implementation of new improvements to the speed and
capabilities of ice sheet models, and implementation of web
portals to make the data, data products, and resources easily
accessible to the polar research community.

e |s seen to add value to the business
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E. V. Wilkins
Academic Computing Center

e Centrally located
e Purposed as a computer center
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General Server Specs

Duplicate “Base Camp” Server from Polar Grid

* 1- Management Node
(RedHat Enterprise based)

* 16 - Quad-Core Worker Blades
(64 Total Nodes)

* 4 - SATA based storage array units
(32 TB total storage)

* 4 - UPS battery backup units

* 1- KVM switch and console

Image from “Base Camp”’
Cluster and Storage Array
at University of Indiana



Electrical Power Specs

» Cluster(s) Requirements
= — Total power 200amps
= —208V (3 phase)
= — ~50kW

e UPS
= — 80kVA
= — 480V (3 phase)
= — Modular for Growth



Clusters

PG llulissat (64cluster/48TB disk)
A) ~11KW
B) 20 amps
C) (2) L6-30 (locking 30

Lower 48 Cluster —

A) ~6TF : iDataplex F) ~37,000 BTU's

B) 600 Cores G) (5) IEC309 (60 amp)
C) ~35KW H) 208V (3 phase)

E) 180 amps (connector) 1) ~3000Ibs

D) 208V (3 Phase) J) 120,000 BTU's

E) ~500lbs



Cooling

e A) 320, 000 BTU/HR
» B)1Ton =12,000 BTU/hr
e C) 26 Ton CRAC requirement (really a 30 ton CRAC)
» D) * Consider the future expansion possibilities
e E) 208V 3-Phase




Security

Campus Police

Alarms to police

Remove top glass

1-2 Security Cameras

Doors

How do we bring in large equipment into Room?




TeraGrid Connection

Generalized Network Connection

» 64-node Grid Cluster with web-
based portal using Globus Toolkit

 Public IP accessible through 1

ECSU firewall U

e User submits jobs through the

web portal
Tera




TeraGrid Networking

Network Connection
e Inside the firewall on its own vlan subnet and with

an ssh port on it
e |[ncrease pipe to 10G
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Design

 Bigger Door to bring equipment (Tall Double Door)
* Do we have enough space?

e Concern with windows

* Door access to outside

» Seal room for efficiency and heat
e Seal ceiling at the top




ECSU’s Polar Grid Lab
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Polar Grid Lab

* Mac OS X Public IP accessible through ECSU firewall
e Ubuntu Linux
* Windows XP

Additional Software

e Desktop Publishing

e Ubuntu Linux

* Word Processing

* Web Design

e Programming

e Mathematical Applications
e Geographic Information Systems (GIS)




Weather Stations

Automatic Weather Staton(AWS)
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ECSU Research Students

Antarctica




Polar Grid July 2008 Field Season

liulissat, Greenland




Center for Remote Sensing
of Ice Sheets

CReSIS

CReSIS

Center for Remote Sensing of Ice Sheets




CReSIS

e National Science Foundation Science and
Technology Center established in 2005

o MlSSlon =
= Develop new technologies and computer models to measure
and predict the response of sea level change to the mass
balance of ice sheets in Greenland and Antarctica

= Provide students and faculty with opportunities to pursue
research in a variety of disciplines

* Collaborate with scientists and engineers in the US and
abroad

* Make meaningful contributions to the ongoing, urgent work
of addressing the impact of climate change



What is CReSIS?

CReSIS

Center for Remote Sensing of Ice Sheets




CReSIS

CReSIS is comprised of six partner universities, with the
headquarters located at the lead institution, the University of
Kansas.

Elizabeth City State University

Haskell Indian Nations University

The Ohio State University

The Pennsylvania State University

University of Maine

In addition to this core group, CReSIS collaborates with several
international institutions and industry partners.
ECSU’s CERSER lab contributes to the:

e Satellite Measurements Research Team

e Data Products & Modeling Research Team



Major Components and Concept
Of operatiOns
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Major Components and Concept
of Operations

I ey e R T
. 5 T [ —
r—r——— e - S |

e =

Fall 4_




Components and Concept
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Major Components and Concept
of Operations




Typical Glacial Change Data
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Typical Glacial Change Data

Lambert Glacier
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Reference Links

Polar Grid main website:
http://www.polargrid.org/polargrid/index.php/Main_Page

National Science Foundation: http://www.nsf.gov/

Center of Excellence in Remote Sensing Education and
Research: http://cerser.ecsu.edu/

Cl Team @ ECSU: http://cerser.ecsu.edu/citeam/
TeraGrid: http://www.teragrid.org/

Open Science Grid
http://www.opensciencegrid.org/



Links to Partners

EDUCAUSE http://www.educause.edu/
Internet2 http://www.internet2.edu/

Renaissance Computing Institute (RENCI)
http://www.renci.org/

North Carolina Research & Education Network (NCREN) http://www.ncren.net/

Southeastern Universities Research Association (SURA)
http://www.sura.org/

Minority Serving Institutions Cyberinfrastructure Empowerment Coalition (MSI-CIEC)
http://www.msi-ciec.org/

Community Grids Lab, Indiana University
http://communitygrids.iu.edu/index.php

Shodor Education Foundation
http://www.shodor.org/

University of North Carolina, Chapel Hill
http://www.unc.edu/
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