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Ken Kennedy Institute Community

IT research & education enabler
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ComputerScience
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Rice: Computing as a Universal Enabler

Data analytics, data Numerical methods, Programming
mining, and machine solvers, modeling, models, languages,
learning é and simulation & compilers, and tool

Cyber-Infrastructure
Tool makers to enable and
accelerate research
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Research Computing: Rice’s profile in HPC

N T Hgdobal] computational science community
views Rice [University] as atier-lIHPCs 1 t e O

2014 IDGStudy Best Practices in Securing
Funding for Universitpased HPC Centerg
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Energy Capital of the World (data from 2014)

Houston

A 3,600+ oil & gas companiasound Houston

A50% of Houst oiménsrgysettprl oy
A 10% in oil &gas

A 1in 5 jobs created since 2010 in oil & gas

A 29% of total U.S. oil & gas employment

Texas

A 36% of the oil produced id.S comes from Texas

A 23% of crude oil produced in the U.S. comes from
GOM offshore production

A 389,000 Texans are directly employed by oija%

A 1.8 million additional jobs are supported by
economic gains from oil & gas industry spending

A Economic Impact on Texas: $308B
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Performance Tools: HPCToolkit
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Shift Blame from
Symptoms to Causes

. Odegard

Associate Costs with
Data

John MellorCrummey CS
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Scalable Solvers & Numerical Libraries

AUnstructured grids Matthew Knepley CAAM

ANodeaware optimization

Alntel Parallel Computing Center
V Accelerating and expandil®RETSc
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Geo-Mathematical Imaging

. . Maarten de HoopCAAM
ADirect nonlinearmethods P

Alterative methods (FW) -
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A$ e Ct ral m et h O d S near-surface fll multi-parameter / eigensolver

direct | iterative

AT AN, algebraic approach
NtD map preconditioners
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Coupled Flow & Reservoir Simulation

BeatriceRiviere CAAM

Modeling and Simulation of Processes in Porous Media at Field, Darcy

and Pore Scales
23 Tk




Private-Public Partnership



Annual Rice Oil & Gas HPC Conference

A privatepublic

partnership tosupport _
cyberinfrastructure Oill & Gas
operation and | Industry

development challenges,
developa sustainable and
diverse high performance
computing, computational
science &ngineering, and
data-scienceworkforce
directed at industry needs

.-,.—

 Academia

~IT Industry & Nat Lab
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Conference Attendee History on AND @As

O ||
2008 2009 2010 2011 AONRS 2014 PAONRS
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Attendance by Industry Segment o AND @AS)

Other
9% Academia
16% N

Oil & Gas IT Industry

37% (Hardware)
26%

National
Laboratories.
1%

IT Industry
(Software)
11%
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Graduate Student Support to Create Awareness

% .

$180,000 © ~§750,000 since 2002

$160,000 oo

$140,000 * CRANY
. $120,000
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$20,000 2 l l I
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2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Where/how are fellowships allocated?

Aln computational departments
A Computationabnd Applied Mathematics
A Computer Science
A EarthScience
A Electrical and Computer Engineering
A Statistics
A Applied Physics

AUsed to support students already in thgs®grams at Rice

AUsed to recruit students to computational programs at Rice
A upport MSc & PhD students

Alndustry partnership also led to the development of the professional
masters degree in Computational Science and Engineering

A 30 credit hours of course work, can be part time
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Boot Camps: Industry Summer Training

High-Performance Computing Data-Science

Boot camps offered by Ken Kennedy Institute at Rice with leading faculty and
researchers as instructors.
Intensive lecture/lab training to quickly acquire basic skills

for beginners or intermediate users (can be mid career boost vehicle).

Alntro to threadbasedparallelism A
Alntro to MP!
APerformance analysis toolg--

AGPU Accelerated computi ?f / f .
Alntro to parallel 1/0 gl

BYRICE|¥py e odegard

ntro to R &Python

ntro to AWS Hadoop and Spark
ntro Unsupervised.earning

ntro Supervised Learning
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SAVE THE DATE:

March 15-16, 2017
10t Anniversary

2017 Rice Oil & Gas HPC Conference

http://rice2017.o0ghpc.org
Abstracts due by November 23, 2016.
Subscribe to mailing list to stay informed!
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