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DOE SciDAC Program

* Portfolio of coordinated research efforts directed
at exploiting the emerging capabilities of
terascale and petascale computing

* These research projects respond to

— the extraordinary difficulties of realizing sustained
peak performance for scientific applications that
require terascale and petascale capabilities to
accomplish their research goals

— the need for developing collaborative software
environments where distributed resources and
expertise are combined to address complex questions
that no single institution can manage alone
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DOE SciDAC-2 Mission

e Develop comprehensive scientific computing
software infrastructure to enable petascale

science

e Develop new generation of data management
and knowledge discovery tools for large data

sets

*-'DOE SciDAC-2 Program Investments

* Enabling technologies
— Computer science
— Applied math

— Visualization and data mgmt.

* Science application areas
— Physics
— Climate
— Groundwater
— Fusion energy
— Life sciences
— Materials and chemistry

Participants
—17 labs

— 55 universities
— 3 companies
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w - Center for Scalable Application
Development Software

e The Center was created to facilitate the
scalability of applications to the petascale and
beyond while fostering the development of
new tools by the computer science
community through support of common
software infrastructures and standards.

w - Center for Scalable Application
Development Software

* Partners

— Rice University
* Kennedy (late), Mellor-Crummey, Cooper

— Argonne National Laboratory
e Beckman, Lusk, Gropp

— University of California - Berkeley
* Yelick

— University of Tennessee
* Dongarra

— University of Wisconsin - Madison
e Miller
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w - Center for Scalable Application
Development Software

Software tools that help automate the process of scaling
applications in three different dimensions

e scaling from simple high-productivity languages on a
laptop to efficient applications on high-end, single-
processor workstations

* scaling from small numbers of processors to full
processor ensembles consisting of thousands of
processors with minimal loss of efficiency

* scaling from a single abstract program representation
to tuned implementations for many different high-end
machines and heterogeneous processors with minimal
programming effort

w - Center for Scalable Application
Development Software

Scope of Activities

Community outreach and vision building

Research and development

Open source software infrastructure
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Center for Scalable Application Development Software
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e CScADS Workshops o)
@ Home The Center for Scalable Application Development Software will be conducting a series of
workshops. Details are below.

(O Participants = Summer 2007 workshops at Snowbird

Res h . .
3 Researe = Automatic Tuning for Petascale Systems - July 9-12
(D Workshops Organizers: @ Kathy Yelick and §yKeith Cooper

("3 Summer 2007 i
Publicati = Performance Tools for Petascale Computing - July 16-19
J Fubleations rganizers: art Miller an ohn Mellor-Crummey
o) @Bart Mill d @John Mellor-C
[ Presentations
= Petascale Architectures and Performance Strategies - July 23-26
Fam Organizers: @ Rusty Lusk, @Bill Gropp, and @ Pete Beckman
Name = Libraries and Algorithms for Petascale Applications - July 30-August 2
Organizers: & Jack Donaarra and @Bill Gropp
Password Created by admin
Last modified 03-08-2007 12:21
leg in

- Workshop Charge

¢ |dentify important open problems and challenges for performance
tools for petascale systems

e Brainstorm on promising approaches to open problems
¢ |dentify infrastructure needs to address key challenges
* Assess available infrastructure

¢ |dentify opportunities for synergy

— opportunities to
e consolidate and harden existing infrastructures
e reuse existing components developed by others
 refactor and extend existing components to apply them to new challenges

e Collaborate on design of sharable components
¢ |dentify targets of opportunity for further investment of resources
— strategic investment targets for the DOE Office of Science?
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Workshop Goal

e The goal is to identify challenges for library
and algorithm developers from the needs of
the SciDAC applications, and to foster
collaboration between the communities.

 Specific topics to include the effective use of
multicore processors (both algorithms and
libraries) and the use of automatic tuning in
libraries, but would not be restricted to those
topics.

Workshop Structure

e 2.5 days: invited presentations
* Monday
— Applications
* Tuesday and Wednesday morning
— Software and Libraries
* Thursday morning
— Working groups meeting
e Thursday afternoon
— Working groups prepare summary and presentation
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Meals

* The workshop will cover meals for participants.
* Breakfasts will be provided to workshop participants.

* Lunch and dinner for participants will be on your
own at the dining establishment of your choice;
participants will be reimbursed a flat "per diem" rate
to offset the cost of these meals.

* Monday and Wednesday there will be a banquets.

w - Few Changes Because of Airline
Cancellations

 Monday
— All talks moved up (except Edo’s)

— Marc Baboulin’s talk moved from Tuesday to
Monday at 3:40

e Tuesday

— Jim Amundson’s talk at 8:30

— Demmel, Li, Sorensen, Heroux talks” moved down
a slot




_Revised Agenda

Monday June 30%
§:00-8:30 Continental Breakfast Meeting Room: Cff Lodge
£:30-9:00 Welcome and Jack Dengarra, UTK and ORNL Tuesday July 315 Software and Libraries
Introduction and Bill Gropp ANL - Continental Breakfast
8:30-9:10 Steve Jardin, Algorithmic Needs for Fusion Jm Axnumdson. Computational Challengesin
Princeton Plasma Magnetohydrodynamics (MHD) FNAL State-Of-The-Art Accelerator
Physics Laboratory and Other Predominantly Beam Dynamics
Hyperbolic Systems of Equations 9:15-10:00 Jim Demmel, The Future of High Performance
9:10-9:30 Rich Lee Finite-Element Electromagnetic UC Berkeley Linear Alzebra Libraries
SLAC Simulations for Particle 10:00-10:30 | Break
Accelerators at Petascale 10:30-11:15 [ Sheny Li, Development of Sparse Direct
9:50-10:20 Break LENL Solvers and Eigensolyers in TOPS
10:20-11:00 | Serguei Ovchinnikow. Some Scalability Tssues in 11:13-12:00 [ DanSorensen, Invarant Subspace Computation
Tech-X Corporation VORPAL and PETSc Rice U in Scientific Computing
Applications 12:00-1:30 | Lunch On your own
11:00-11:40 | Johan Cazsson, Concurent Divide-and-Conguer (Coveredby per diem)
Tech-X Corporation Library with Petascale 1:30-2:15 Mike Heroux An Overview of Tolings:
Electromagnetics Applications SNL Packages for Parallel Formulation
11:40-12:20 | Ron Shepard, Some Algorithms in Quantum and Selution of Scientific and
ANL Chemistry Engineering Problems
12:20-2:00 Lunch On your own 2:13-3:00 Sanjukta Bhowmick, Machine Leaming Techniques for
(Coveredby per diem) Columbia U Linear Solver Selection
2:00-2:40 Ichitaro Yamazaki, Algorithmic Challenges in Break
UC Davis Quantum Monte-Carle (QMC) Karen Devine, SNL Dynamic Load Balancingand
Simulation of Strongly-Correlated Partitioning using the Zoltan
Materials Toollat
2:40-3:20 Kemmeth Roche, UNEDF Project: Comments on Alfredo Buttan, Parallel Tiled Algorithms for
ORNL Some Perceived Software Issues U of Tennessee Multicore Architecture
and Opportumities for 600 Dirmer On your owm
Collaboration (Coveredby per dien)
3:20-3:40 Break i General Discussion and
3:40-4:20 Marc Baboulin, Very Large Least Squares for Optional Hands-on
U of Termessee & Parameter Estimation: Algorithm Session
Cerfacs and Application
4:20-3:00 Edo Apra Software needs for Quantum
ORNL Chemistry Software
6:00 Dimner — Banquet

Wednesday August 13¢ Seftware and Libraries
g Continental Breakfast
Julien Langou, Latency-Avoiding and Fault-

U of Colorado, Denver

Tolerant Algorithms for Dense

Linear Algebra and Petascale
Architectures

P15 1000

Stan Tomovw,
U of Tennessee

Computer Science/Math
Challenges Related to Nang-
Technology Applications

10:00-10:30 | Break

10:30-11:13 | HongZhang,

ANL

PETS¢ andits On-going Research
and Development

11:15-12:00 | Lor Diachin.

LINL

Interoperable Meshing Tools for
Advanced Petascale Simulations

12:00-1:30 Lunch

On your ovwn
(Coveredby per diem)

1:30-6:00 Enjoy the Snowbird area
(Hiking maps provided)
6:00 Dinner - Banguet
Thursday Aungust 200 Summary and Priories for DOE:
Challenges for Libraries and
Algorithms
8:00-8:30 Continental Breakfast

8:30-10:00 | Bill Gropp andJack

Dongama

10:00-10:30 [ Break

10:30-12:00 | Comumumity Building

and Engaging
Applications

12:00-1:30 Lunch

On your own
(Coveredby per diem)

1:30-6:00

Wrap up session

“No Change Wednesday and Thursday
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~*_Cliff Lodge Registration (Level C)

™. "We can use this room at night

e Should we take donations and make a run to
the package store?
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w - Reception/Banquet (Level B)

leve| B
6:00 Tonight’s Dinner

CLIFF LODGE

Aerie Restaurant

Aerie Lounge & Sushi Bar

(& private club for members)

Atrium Restaurant

Boot Teck Boatfitting (winter only)
Camp Snowbird Children’s Center
Cliff Spa, Salon & Spa Shop

Cliff Sundries

Cliff Sports (winter only)

Cliff Sports Gear Rental, Tuning & Repair (winter only)
Conference Center

Keyhole Junction

Keyhale Canting

( = clb for memben)

Marco Polo's Silk Road Treasures
Superiar Snacks

SNOWBIRD CENTER

Actwvity Center

Aerial Tram

Alpine S mmer oaly)
Boked & Brewed ot the Bird
Birdfeeder

Canyon Desig

Center Sundries & Pharmacy
Cattonwoad Canyens Realty

Christy Sports & Gear Rental

Event Center (summer only)

Forklift Restaurant

General Gritt’s Grocery & Deli

Meeting Rooms

Pier 49 San Francisco Sourdough Pizza
Powder Shots/Superior Photo
Rendezvous Restaurant (winter only)

0 Zone-The Oakley Store

Superior Ski Tuning and Repair (winter only)
Ticket Sales

Legend Demo Center (winter only)

Wasatch Powderbird Guides

To Alta:
1.5 Miles
Family
Tubing Hill @
Covered
Superior Parking
Parking Lot -
-
=N B
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Chairlift
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