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/drocarbon reserves are depleting and effective
INagement of existing reserves s necessary.

rtially untapped domestic reserves, and abundant
y'S.

Servolr engineering 1s highly multidisciplinary an
Janization can provide all.

Justry Is profit based and knowledge Is the goal f¢
Jher educational systems.

onomy and environment are priorities for the
vernment.



1owing what tomorrow looks like helps all.
ta security Isthe “key” for cooperation.

velopment of water, wind and geothermal depenc
drocarbon resources and technol ogies.

dustry-academia-gover nment partnershipsisc
ution fitsall.

udentstranslate knowledge into expertise

ansferring training to schools saves industry t
d helps opening new opportunities.
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| high performance computing operates in the con
sources provisioned for several related projects Ir
h we are involved.

oca Resources - Grid and Loca Users

- HPCC clusters, department/researcher-owned resources and
TTU campus grid

tate-wide and Regional Resources
- TIGRE, SURAQgrid, specialized regional clusters, etc.

lational/International-Scale Cyberinfrastructure
- Open Science Grid, TeraGrid, and LHC Computing Grid

actively encourage our local scientists to make use of all



The TIGRE Project:
an Example of a State—Wide Grid

W' A HIPCAT Project

adapalli, TTU

Texas Internet Grid for
TIGRE Research and Education
pment Team

TIGRE project funded by legislation that also enabled



Created a grid infrastructure that enables integration of
computing systems, storage systems, databases, visualization
labs and displays, even instruments and sensors across Texas

Facilitate new academic - government - private industry
research partnerships by dramatically enhancing both
computational capabilities and research infrastructure.

Address research areas of interest to the State of Texasin
which substantial increase of computing power, data access,
and collaboration are necessary.

Demonstrate new, preferred, enhanced or increased computir
and storage handling capabilities offered by;la statewide grid

infrastructure. | Project Completed
and Production-Read



' Based originally on the Virtual Data Toolkit (VDT), working in clost
cooperation with VDT team members, Globus and the Open Science
Grid (OSG). Greatly extended and enhanced VDT component servi

' Usesastreamlined VDT set including GSI-OpenSSH, omitting muct
monitoring and accounting in favor of lightwe ght status reporting.

. TIGRE implementation based on Web Services (GRAM4) only; pre-
available only upon request (no requests). Translation: a modern gri

! Client and server software stacks separately available.

i Goal was “one page” installation instructions that can be implemente
quickly by newcomers. (Achieved!)

. Authentication via X.509 (new TACC CA isnow accredited by IGTF
authorization local, mostly viagrid-mapfiles. (TTU hosts PEGrid C,

. Installed on systems at all five primary TIGRE institutions; also runn
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Grid-enabled ensemble Kalman Filters approach for reservoit
characterization.

Demonstrated the history matching application using
Schlumberger’s ECLIPSE® across the TIGRE sites.

Job scheduling and management was accomplished using
GridWay metascheduler, and WS-GRAMA4 based TIGRE
stack.

Part of the work was used for PhD dissertation.

The grid deployment results were published in the 15" ACM
Mardi Gras. Workshop on Grid-enabling Applications, Bator
Rouge, LA.

/i Vadapalli et al, “Grid-enabling ensemble Kalman filters data assimilation methodology fc



erate PEGrid with full data security while providing
trolled access to researchers

Data controls, strong authentication where needed
-Xecution controls for submission and retrieval of jobs

-ull access for software manager

Vide large-scale scalable infrastructure

-ull conformance to appropriate grid standards
NS-Trust, WS-Security, Secure Conversation

X.509 infrastructure for large-scale submission of jobs
Neb services with signed applications

nterface with .NET and web services portals
EnginFrame etc.)

ate environment that is optimized for both commercial
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creating the environment for full application access, we
ntrols in place for:

10 has access to the applications

10 can control and move job execution

4

ecific controls on who can use and access data

evethis on aroutine basis with existing grid controls by using:
personal credentials for all grid access

ind user controls with individual account mapping
uthentication and authorization for all job submission and data movel

on, we can impose any or al of the following:

‘ust Secure Conversation, Transport Layer Security, Secure Messa

ate account mapping for all PEGrid users



S needed:
mpl ete end-to-end security

Ist intime” delivery aswell as pre-staged data

ecific controls on who can use and access data

ecurity from the outset!
egrate X.509 credentials into portal access system
me host and user controls as used in job submission

parate account mapping for all PEGrid users

2ed very high performance data movement
stems used in collaborating grids already handle petabytes
Ist work across all centers and systems

Ati-stream GridFTP with SRM (Storage Resource M anager)
~tha hill




Web Portal .-
= 2T E)engirame

FTP ¥

X.509 AuthN/AuthZ

-

Select Grid
Resources

Select Model
Space

ead Config
Collect I/P

conditions

e Checkout license
e Load environme
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'er head and worker node based grid software:

marily obtained by standard X.509-secured grid methods - so
Ich we helped develop, produce and refine.

1S.

ntrols mapping to accounts by X.509 certificates.

1S
oport TIGRE, THEGrid, SURA (experimental) and PEGrid.

tier and squid:

cured grid cache for high-performance database access.

ge (SRM and GridFTP):
| laboratively developed with Berkeley Storage M anager grou



nter for Multiscale Reservoir Modeling and
aracterization TO:

create research and educational opportunities through
dustry-academia partnerships

Create new partnerships with small scale oil/gas
erators

>gional and small scale oil/gas operators

_annot afford to keep up with advances in HPC
And, may not be able to afford consultancy costs
Nilling to share datasets for academic purposes
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ROUF $2.3 Million optimization {Flﬂtfﬂl’l’l’l $34,560 sqftware_ dr

Collaborative projec
F:) O software grant, and internships | Computing metaschedulers

ICE C T [‘ P T [‘ C Schiumberger

software grant $42.5 Million software gra
ships training cost avoidance, in
and collaborations

- Center for Multiscale Reservoir
stries Modeling and Characterization

$939,541 Academic/Rese
Collaborators

CENTER FOR PETRO

THE UNIVERSITY OF
TEXASTAT=AUSTIN GEOSYSTEMS ENGINE

"Mobil
the world’s toughest energy challenges”
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| stands ready to bring high-performance methods into |
proven applicability in the following areas.

Grid integration with a proven software stack
Built-in high transfer rate data access

Integrated X.509 security that supports proprietary star
data security

Web-services based job submission
Novel industry-academia-government partnerships thrc

Comprehensive research and training, creating a skille
engineering workforce.
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TTU HPCC

ier HPCC clusters ([ Other HPCC clusters

Campus Grid

Our resources
supported in't
context of the
High Performr
Computing C

PEGrid servic
are integrateo
clusters used
this and other
related resear
and educatior
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PhEDEx - CMS Data Transfers Based

Info Activity Data Reguests Components Reports
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stands ready to bring high-performance methods into play wi!
N applicability in the following areas.

Grid integration with a proven software stack
Built-in high transfer rate data access
Integrated X.509 security

Web-services based job submission

tand ready to work with you on the following topics.
EnginFrame and web portal integration

NET and WS-secured access via Petrel SDK
Other topics as needed by the community



