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Welcome

Welcome to SC14

H PC helps solve some of the
world’s most complex problems.
Innovations from our community have
far-reaching impact in every area of
science—from the discovery of new

drugs to precisely predicting the

next superstorm—even investment
banking! For more than two decades, the SC Conference has
been the place to build and share the innovations that are

making these life-changing discoveries possible.

This year, SC returns to New Orleans with new ideas and a

fresh approach to HPC. Spotlighting the most original and
fascinating scientific and technical applications from around the
world, SC14 will once again bring together the HPC community
—an unprecedented array of scientists, engineers, researchers,
educators, students, programmers, system administrators, and
developers —for an exceptional program of technical papers,
tutorials, timely research posters, panels and workshops, and

Birds-of-a-Feather sessions.

Long-time HPC community members know SC is the hub of our
community. While there are many, many excellent technical
conferences in HPC, the SC Conference series, sponsored each
year by the Association for Computing Machinery and the IEEE
Computer Society, is the largest and most diverse conference
in our community. Recent conferences have brought together
more than 10,000 attendees during conference week from all

over the world, truly making it the international conference for

high performance computing, networking, storage, and analysis.

This year we’re expecting more than 350 exhibitors spread over
151,000 square feet of exhibit space. With 78 meeting rooms
dedicated to the Technical Program, Exhibitor Forum, Tutorials,
Workshops, and HPC Interconnections, and several large rooms
for Technical Program events, there’ll be plenty of space for all
of our events, yet laid out in a way that makes it quick and easy

to find your way around.

SCis fundamentally a technical conference, and anyone

who has spent time on the show floor knows the SC Exhibits
program provides a unique opportunity to interact with

the future of HPC. Far from being just a simple industry
exhibition, our research and industry booths showcase recent
developments in our field, with a rich combination of research
labs, universities, and other organizations and vendors of all

types of software, hardware, and services for HPC.

Another defining characteristic of SC is SCinet, the conference
network that, for the week of the conference,

is one of the largest and most advanced networks in the
world. While many attendees experience SCinet directly as
wireless networking provided throughout the convention
center, SCinet also provides a once-a-year opportunity for
research and engineering groups to work with some of the
most modern networking equipment and very high-bandwidth
wide-area networking. This year, SCinet will provide nearly

1 Terabit/second of networking bandwidth! During the
conference please be sure to stop by the SCinet booth for

more information on the networking infrastructure.

For over a quarter of a century the SC Conference has served

as an inflection point for the entire HPC community.

New Orleans is a city of historical significance, of great pride

and of reinvention in the face of great challenges. | can’t think
of a better place to celebrate SC’s rich past and our community’s

ever-evolving future.

Welcome to New Orleans and SC14, where HPC Matters!

W@WW

Trish Damkroger
SC14 General Chair

SC14.supercomputing.org
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4 General Information

SC14 Mobile App*

Want an easy way to keep up with all that SC14 offers? Install the new SC14
Mobile App on your Apple or Android device and customize your
experience!

Search for Supercomputing Conference Series in your -.El' -

app store or scan this QR Code on your mobile device
to get started today. E

The SC14 app includes standard components from years past, but with new
features to improve your attendee experience. New features include:

e Searchable event schedule for easy-to-find sessions and events
¢ Attendee personalization, scheduling and notes within the app
¢ Local guide to help you get around
e SC14 updates to keep you informed and involved
e Exhibitor directory with map
¢ Ability for attendees to easily share their SC experience through
social media
@ B ¢ QR Code reader to quickly find SC14 information
¢ Integration with ACM Digital Library to easily find session speakers,

coot ! papers, and abstracts during the conference.
HBW’&& .

My Ever!

To use the app simply log in with your email address and your
SC14 Confirmation # as your password. Logging in will allow your
calendar, notes, and other in-app data to sync across multiple devices.

You can even access your data online at: http://visitors.genie-connect.com/sc14
to modify your schedule, export your schedule to your Outlook, iCal or
Google calendar, and create a complete report of your SC14 activities after
the conference.

We hope your SC14 app experience is as great as the conference itself.
If you have any questions, comments, or problems, please email us at
scl4app@info.supercomputing.org.

*This app is developed through an agreement with SC14 and GenieConnect.

SC14 e New Orleans, Louisiana SC14.supercomputing.org
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General Information

Registration and Conference Store
The registration area and conference store are located in the
Lobby H of the New Orleans Convettion Center.

Hours:

Saturday, November 15
Sunday, November 16
Monday, November 17
Tuesday, November 18
Wednesday, November 19
Thursday, November 20
Friday, November 21

Registration Pass Access

1pm -6pm
7am - 6pm
7am —9pm
7:30am — 6pm
7:30am — 6pm
7:30am — 5pm

8am-—1lam

See pages 11 and 12 for access grids.

Exhibit Hall Hours
Tuesday, November 18
Wednesday, November 19
Thursday, November 20

SC14 Information Booth

10am-6pm
10am-6pm
10am-3pm

Need up-to-the-minute information about what’s happening

at the conference. Need to know where to find your next
session? What restaurants are close by? Where to get a
document printed? These questions and more can be answered
by a quick stop at one of the SC Information booths. There are
two booth locations for your convenience: the main booth is
located in Lobby H; the second booth is located in Lobby F/G.

Information Booth hours are as follows (note that the times in
parentheses indicate hours for the secondary booth;

closed if no time is indicated):

Saturday
Sunday
Monday
Tuesday
Wednesday
Thursday
Friday

1pm-6pm

8am-6pm (8am-5pm)
8am-9pm (8am-5pm)
7:30am-6pm (7:30am-4pm)
8am-6pm (8am-4pm)
8am-6pm

8:30am-12pm

General Information

SC15 Preview Booth

Members of next year’s SC committee will be available in the
SC15 preview booth (located in Lobby I, across from the con-
ference store) to offer information and discuss next year’s SC
conference in Austin, Texas. Stop by for a copy of next year’s
Call for Participation and pick up some free gifts!

The booth will be open during the following hours:

Tuesday, Nov. 17 10am-4pm
Wednesday, Nov. 18 10am-4pm
Thursday, Nov. 29 10am-4pm

Social Events

Exhibitors’ Party
Sunday, November 16
6pm-9pm

Audubon Aquarium of the Americas (bus departs from Lobby I)

The exhibitor reception is SC14’s way of thanking exhibitors for their
participation and support of the conference. The event will feature
local band Creole String Beans, access to all the displays and exhibits
at the aquarium, and a showcase of local food and drinks through-
out the facility. Transportation will be provided from Lobby | of the
convention center starting at 5:45pm; last bus returns at 9pm.

An Exhibitor badge and party ticket are required to attend this event.

Exhibits Gala Opening Reception
Monday, November 17
7pm-9pm

SC14 will host its annual Grand Opening Gala in the Exhibit Hall.
This will be your first opportunity to see the latest high
performance computing, networking, storage, analysis, and
research products, services, and innovations. This event is

open to all Technical Program, Exhibitors, and HPC Interconnec-
tions Program (Broader Engagement, HPC for Undergraduates
and Student Cluster Competition) registrants.

Posters Reception
Tuesday, November 18
5:15pm-7pm

The Posters Reception will be held in the New Orleans Theater
Lobby. The reception is an opportunity for attendees to interact with
poster presenters and research and ACM Student Research Com-
petition (SRC) posters. The reception is open to all attendees with
Technical Program registration. Complimentary refreshments and
appetizers are available until 7pm.

SC14 ¢ New Orleans, Louisiana

SC14.supercomputing.org



General Information

Technical Program Conference Reception
Thursday, November 20

6pm-9pm

The Sugar Mill

The Technical Program Conference reception is intended to
give the Technical Program attendees a chance to network
and collaborate in a relaxed setting. Join us for a taste of

New Orleans street food, local beverages, and entertainment.
A Technical Program badge, event ticket, and government-
issued photo ID are required to attend this event. Attendees
are required to wear technical program badges throughout the
reception, and badges may be checked during the event. The
Sugar Mill is within walking distance of the convention center.
Shuttle transportation between the hotels and convention
center will run until 9pm from Lobby | during the event.

ATMs
ATMs are located outside Halls E and I.

Business Center (UPS Store)
The Business Center is located in Lobby F.

City and Dining Information

City and dining information are provided by “On the Town’
concierge located next to the main Information Booth
(Lobby H).

g

Coat & Bag Check
The coat and bag check station is located in Lobby H.
The hours are as follows:

Saturday, November 15 7am-5:30pm

Sunday, November 17 7am-6pm

7:30am -9:30pm
7:30am-7:30pm
7:30am-7:30pm
7:30pm-7:30pm
7:30pm-3:30pm

Monday, November 18
Tuesday, November 19
Wednesday, November 20
Thursday, November 21
Friday, November 22

Emergency Contact
For an onsite emergency, please dial 3040 on any house
phone.

Family Day

Family Day is Wednesday, November 20, 4pm-6pm. Adults and
children 12 and over are permitted on the floor during these
hours when accompanied by a registered conference attendee.

First-Aid Center

There are two first aid offices in the convention center. One is
on the east side, located next to Room 150A; the other is on
the west side lobby outside Hall H.

Lost Badge
There is a $40 processing fee to replace a lost badge.

Lost & Found
Lost and found is located in Room 258.

Prayer & Meditation Room
The prayer and meditation room is located in Room 254 of the
convention center.

Restrooms

Restrooms are located conveniently throughout the conven-
tion center. Locations are colored pink on the convention
center brochure, which can be picked up at the SC14 Informa-
tion Booths.

Wheelchair/Scooter Rental
Wheelchairs and medical mobility scooters are available for
rent at the Business Center.

SCinet

SCinet strives to make the best wireless network resources
available for you throughout the conference. Each year we are
making improvements to the service, working in partnership
with the city of New Orleans and the convention center IT staff.
All of SC’s networking resources—including nearly a terabit

of wired bandwidth—are provided through SCinet. This year,
SCinet will deploy IEEE 802.114a, 802.11g and 802.11n wireless
networks that will enable basic access to the Internet at no
charge to attendees. The wireless network will extend to meet-
ing rooms, exhibit halls, and all common areas of the center
occupied by SC14.

SC attendees are among the most connected conference-goers
around the world and put even the most sophisticated wireless
networks to the test. We apologize in advance if you experi-
ence any connection difficulties in certain areas due to reduced
signal strength, network congestion, or other issue. SCinet
actively monitors the health of the wireless networks and will
make every effort to provide stable and reliable services.

If you have any questions during the conference, please
contact us at scinet@info.supercomputing.org.

SC14.supercomputing.org

New Orleans, Louisiana ¢ SC14



General Information

Additional Wireless Policy Details

In order to provide the most robust wireless service possible,
SCinet has some special policies in place. SCinet must control
the entire 2.4GHz and 5.2GHz ISM bands (2.412GHz to 2.462GHz
and 5.15GHz to 5.35GHz) within the convention center. This has
important implications for exhibitors and attendees:

¢ Exhibitors and attendees may not operate their own IEEE
802.11 (a,b,g,n or other standard) wireless Ethernet access
points anywhere within the convention center, including within
their own booth.

* Wireless clients may not operate in ad-hoc or peer-to-peer
mode due to the potential for interference with other wireless
clients.

e Exhibitors and attendees may not operate 2.4GHz or 5.2GHz
cordless phones or microphones, wireless video or security
cameras, or any other equipment transmitting in the 2.4GHz or
5.2GHz spectrum.

SCinet wants everyone to have a successful, pleasant experience
at SC14. This should include the ability to sit down with your
wireless-equipped laptop or PDA to check e-mail or surf the web
from anywhere in the wireless coverage areas. Please help us
achieve this goal by not operating equipment that will interfere
with other users.

The SC14 Conference reserves the right to deny or remove access
to any system in violation of the SCinet acceptable usage policy
and to anyone who uses multicast applications or harms the
network in any way, intended or unintended, via computer virus,
excessive bandwidth consumption or similar misuse.

SC14 ¢ New Orleans, Louisiana

SC14.supercomputing.org



General Information 9

SCinet Contributors

Inet

SCinet, the world’s fastest network, would not be possible without the
generosity of our vendors and service providers.

Thank you to the SCinet Contributors of SC14!
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10 General Information

SCinet Contributors

Inet

SCinet, the world’s fastest network, would not be possible without the

generosity of our vendors and service providers.

Thank you to the SCinet Contributors of SC14!
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Registration Pass Access

Registration Pass Access - Technical Program

Each registration category provides access to a different set of conference activities, as

summarized below.
Type of Event

Tutorials

Technical
Program

Awards (Thursday)
Birds-of-a-Feather

Broader Engagement
(Sun/Mon)

Broader Engagement (Tue-
Thu)

Conference Reception
(Thursday)

Exhibit Floor

Exhibitor Forum

Exhibits Gala Opening
(Monday)

HPC Matters Plenary (NO
BADGE REQUIRED/OPEN TO
PUBLIC)

Invited Talks (Non-Plenary)
Invited Talks (Plenary)
Keynote (Tuesday)

Panels (Tue-Thur)

Panels (Friday Only)
Papers

Posters

Poster Reception (Tuesday)
Tutorial Lunch (Sun/Mon
ONLY)

Tutorial Sessions

Student Cluster Competition

Workshops

Technical Workshop
Program Only
+ Workshops
* *
* *
* *
*
*
&
*
*
* *
*
*
* *
*
*
*
*
*
*
*® *

SC14.supercomputing.org

New Orleans, Louisiana ¢ SC14
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General Information

Registration Pass Access

Registration Pass Access - Exhibits

Each registration category provides access to a different set of conference ;

summarized below.
Type of Event

Exhibitor
24-hour Access

Exhibit Hall Only
Access Tue - Thur

Awards (Thursday)
Birds-of-a-Feather

Exhibit Floor

Exhibitor Forum

Exhibits Gala Opening
(Monday)

Exhibitor's Reception

HPC Matters Plenary (NO
BADGE REQUIRED/OPEN TO
PUBLIC)

Invited Talks (Plenary)
Keynote (Tuesday)

Panels (Friday Only)

Posters

Student Cluster Competition

SC14 ¢ New Orleans, Louisiana

SC14.supercomputing.org
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14 Maps/Daily Schedule Hotel Map
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Astor Crowne Plaza InterCaontinental New Orleans
2. Courtyard Mew Orleans Downtown Ibenviibe 14. JW Marriott New Orleans
3 Courtyard by Marriott Convention Center 15. La Quinta Inn & Swites Dawntown
4. Doubletree Hotel New Orleans 16. Loews New Orleans Hotal
5 Embassy Suites Hotel New Orleans Convention Cenlar 17. New Orleans Downtown Marrmiott at the Conmvention Center
[t Hamgpton knn & Sultes New Orleans Convention Canter 18. MNaw Orleans Marriott
I Hamptan inn Downtown’ French Quarter Area 18. Residence Inn by Marriott New Orleans - Downtown
8. Hilton New Orleans Riverside 20. Sheraton New Orteans Hotel
B Hillon Garden Inn Mew Orleans Comvention Ganler 21. Springhill Suites by Mamott Canvention Center
10. Hotel Montsleona 22. Wesatin Mew Orleans Canal Placs
1. Hyatt French Quarter 23 Wyndham French Quartar
12 Hyatt Place New Orleans Convention Center 24, Cmni Rivarfront

SC14 ¢ New Orleans, Louisiana SC14.supercomputing.org
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Ernest N. Morial Convention Center
Floor Plan

1st Floor

2nd Floor

3rd Floor
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16 Saturday-Sunday/Daily Schedule

SATURDAY, NOVEMBER 15

_______Time ______|EventType _______|Session Title  Location
4pm-5pm HPCI (BE) Orientation 288-89
5pm-6:30pm HPCI (BE) Submitting Posters: Making Research Known 288-89

SUNDAY, NOVEMBER 16

_____ | Time ______[EventType _______|SessionTitle ___________________________ Jlocation
8:30am-10am HPCI (BE) Plenary I: Introduction to HPC and Its Applications 288-89
8:30am-12pm Tutorials A Computation-Driven Introduction to PP in Chapel 388
8:30am-12pm Tutorials How to Analyze Performance of Parallel Codes 101 392
8:30am-12pm Tutorials MPI-X - Hybrid Programming 393
8:30am-5pm Tutorials A “Hands-On” Introduction to OpenMP 395
8:30am-5pm Tutorials Parallel Debugging for MPI, Threads, and Beyond 398-99
8:30am-5pm Tutorials From “Hello World” to Exascale Using x86, GPUs... 396
8:30am-5pm Tutorials Hands-On Practical Hybrid Parallel App Perf Engr 383-84-85
8:30am-5pm Tutorials Large Scale Visualization with ParaView 389
8:30am-5pm Tutorials Linear Algebra Libraries for HPC... 391
8:30am-5pm Tutorials Parallel Computing 101 386-87
8:30am-5pm Tutorials Parallel Programming in Modern Fortran 397
8:30am-5pm Tutorials Programming the Xeon Phi 394
8:30am-5pm Tutorials SciDB -Manage and Analyze TBs of Array Data 390
9am-12:30pm Workshops Innovating the Network for Data Intensive Science 274
9am-12:30pm Workshops Integrating Comp Science into the Curriculum... 293
9am-5:30pm Workshops Big Data Analytics: Challenges and Opportunites 286-87
9am-5:30pm Workshops DISCS-2014 298-99
9am-5:30pm Workshops E2SC: Energy Efficient Supercomputing 291
9am-5:30pm Workshops IA"3 2014: 4th Workshop on Irregular Applications... 273
9am-5:30pm Workshops Many-Task Computing on Clouds, Grids... 295
9am-5:30pm Workshops Parallel Data Storage 271-72
9am-5:30pm Workshops Sustainable Software for Science: Practice and... 275-76-77
9am-5:30pm Workshops Performance Modeling, Benchmarking and Simulation 283-84-85
9am-5:30pm Workshops Ultrascale Visualization 294
9am-5:30pm Workshops High Performance Computational Finance 292
9am-5:30pm Workshops Workflows in Support of Large-Scale Science 297
10am-10:30am Tutorials Refreshment Break Outside 383-399
10am-10:30am Workshops Refreshment Break Qutside 283-299
10:30am-11:15am  HPCI (BE) Session IA: HPC Memory Lane & Future Roadmap (Adv) 288-89
10:30am-11:15am  HPCI (BE) Session IB: What is HPC, SC and Why Relevant? (Intro) 290

SC14 e New Orleans, Louisiana SC14.supercomputing.org



Sunday-Monday/Daily Schedule 17

SUNDAY, NOVEMBER 16

_________Time [ EventType _______|SessionTitle _________________________________ Jlocation
11:15am-12pm HPCI (BE) Session IA: Multicore Programming (Adv) 288-89
11:15am-12pm HPCI (BE) Session I1B: HPC Memory Lane & Future Roadmap (Intro) 290
12pm-1:30pm Tutorials Lunch La Nouvelle
1:30pm-3pm HPCI (BE) Session II: HPC Applications and Q&A 288-89
1:30pm-5pm Tutorials PGAS & Hybrid MPI+PGAS Programming Models... 393
1:30pm-5pm Tutorials Practical Fault Tolerance on Today’s SC Systems 388
1:30pm-5pm Tutorials Scaling I/0 Beyond 100K Cores Using ADIOS 392
1:30pm-5:30pm Workshops Education for HPC 293
1:30pm-5:30pm Workshops Network-Aware Data Management 274
3pm-3:30pm Tutorials Refreshment Break Outside 383-399
3pm-3:30pm Workshops Refreshment Break Outside 283-299
3:30pm-4:30pm HPCI (BE) Session Ill: Why you Should Love Computational Science 288-89
5:30pm-8pm HPCI (BE) Networking Event: Student/Faculty/Professional Posters 288-89-90

MONDAY NOVEMBER 17

— Tme  JEvenifype  JSessonm@le Jlocaton
8:30am-10am HPCI (BE) Plenary II: Big Data and Exascale Challenges 288-89
8:30am-12pm Tutorials In Situ Data Analysis and Vis with ParaView Catalyst 394
8:30am-12pm Tutorials InfiniBand and High-Speed Ethernet for Dummies 392
8:30am-12pm Tutorials Introducing R: From Your Laptop to HPC and Big Data 391
8:30am-12pm Tutorials Parallel Programming with Charm++ 393
8:30am-5pm Tutorials Advanced MPI Programming 389
8:30am-5pm Tutorials Advanced OpenMP: Performance and 4.0 Features 397
8:30am-5pm Tutorials Debugging and Perf Tools for MPI and OpenMP 4.0... 398-99
8:30am-5pm Tutorials Fault-Tolerance for HPC: Theory and Practice 388
8:30am-5pm Tutorials Node-Level Performance Engineering 390
8:30am-5pm Tutorials OpenACC: Productive, Portable Perf on Hybrid Systems... 396
8:30am-5pm Tutorials OpenCL: A Hands-On Introduction 395
8:30am-5pm Tutorials Parallel I/O In Practice 386-87
8:30am-5pm Tutorials Python in HPC 383-84-85
9am-5:30pm Workshops Python for High Performance & Scientific Computing 291
9am-5:30pm Workshops Energy Efficient HPC Working Group 271-72
9am-5:30pm Workshops Latest Advances in Scalable Algorithms for ScalA 283-84-85
9am-5:30pm Workshops ATIP: Japanese Research Toward Next-Gen... 295
9am-5:30pm Workshops Co-HPC: Hardware-Software Co-Design for HPC 273
9am-5:30pm Workshops ExaMPI14: Exascale MPI 2014 286-87
9am-5:30pm Workshops Extreme-Scale Programming Tools 297
9am-5:30pm Workshops HP Technical Computers in Dynamic Languages 293

SC14.supercomputing.org New Orleans, Louisiana ¢ SC14



18 Monday/Daily Schedule

MONDAY, NOVEMBER 17

| Time ______|EventType | SessionTitle | Location

9am-5:30pm Workshops LLVM Compiler Infrastructure in HPC 292
9am-5:30pm Workshops VISTech 2014 294
9am-5:30pm Workshops Accelerator Programming Using Directives 275-76-77
9am-5:30pm Workshops Domain-Specific Languages and High-Level... 298-99
10am-10:30am Tutorials Refreshment Break Outside 383-399
10am-10:30am Workshops Refreshment Break QOutside 283-299
10:30am-12pm HPCI (BE) Session IVA: Programming for Exascale (Advanced) 288-89
10:30am-12pm HPCI (BE) Session IVB: Parallel Programming (Introduction) 290
12pm-1:30pm Tutorials Lunch La Nouvelle
1:30pm-3:30pm HPCI (BE) Mentor/Protégé Session and Mixer 288-89
1:30pm-5pm Tutorials Designing/Using High-End Systems with InfiniBand... 392
1:30pm-5pm Tutorials Effective HPC Visualization Using Vislt 391
1:30pm-5pm Tutorials Enhanced Campus Bridging Using Globus and... 394
1:30pm-5pm Tutorials Introductory and Advanced OpenSHMEM Programming 393
3pm-3:30pm Tutorials Refreshment Break Qutside 383-399
3pm-3:30pm Workshops Refreshment Break Outside 283-299
3pm-5pm HPCI (Undergraduates) Experiencing HPC for Undergraduates Orientation 290
3:30pm-7pm HPCI (BE) Programming Challenge 288-89
5pm-5:30pm HPCI First Time at SC? Here’s How to Get Oriented! 274
5:30pm-6:45pm Plenary Talk SC14 HPC Matters Plenary N.O. Theater
7pm-9pm HPC IS/ET Emerging Technologies Exhibits Show Floor-233
7:15pm-8:30pm HPC IS/ET Gala HPC Impact Showcase Show Floor-233
7pm-9pm Social Event Gala Opening Reception Exhibit Halls G-J
7:30pm-9pm HPCI (SCC) Student Cluster Competition Kickoff Show Floor-410

SC14 ¢ New Orleans, Louisiana
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TUESDAY, NOVEMBER 18

| Time ______|EventType | Session Title Location

8:30am-10am Keynote Brian Greene, Professor of Physics & Mathematics, Columbia University =~ N.O. Theater

8:30am-5pm
10am-10:30am

Posters

Technical Program

Poster Display (Including ACM SRC)

Refreshment Break

N.O. Theater Lobby
Outside of 383-399

10am-6pm HPC IS/ET Emerging Technologies Exhibits Show Floor-233
10am-6pm HPCI (SCC) Student Cluster Competition Show Floor-410
10:20am-2:20pm  HPC IS/ET HPC Impact Showcase Presentations Show Floor-233
10:30am-12pm Exhibitor Forum Hardware and Architecture 292
10:30am-12pm Exhibitor Forum Moving, Managing and Storing Data 291
10:30am-12pm HPCI (Undergraduates) Introduction to HPC Research 295
10:30am-12pm Invited Speakers Invited Talks (Masoud Mohseni; David Abramson) N.O. Theater
10:30am-12pm Panels Funding Strategies for HPC Software Beyond Borders 383-84-85
10:30am-12pm Papers Heterogeneity and Scaling in Applications 393-94-95
10:30am-12pm Papers Memory and Microarchitecture 391-92
10:30am-12pm Papers Performance Measurement 388-89-90
12:15pm-1:15pm  Birds of a Feather Asynchronous Many-Task Programming Models... 396
12:15pm-1:15pm  Birds of a Feather Chapel Lightning Talks 2014 293
12:15pm-1:15pm  Birds of a Feather Code Optimization War Stories 298-99
12:15pm-1:15pm  Birds of a Feather Experimental Infrastructures for Open Cloud Research 388-89-90
12:15pm-1:15pm  Birds of a Feather HDF5: State of the Union 398-99
12:15pm-1:15pm  Birds of a Feather HPC Sys and Data Center Energy Efficiency Metrics... 294
12:15pm-1:15pm  Birds of a Feather LLVM in HPC: Uses and Desires 283-84-85
12:15pm-1:15pm  Birds of a Feather Lustre Community: At the Heart of HPC and Big Data 275-76-77
12:15pm-1:15pm  Birds of a Feather Ninth Graph500 List 286-87
12:15pm-1:15pm  Birds of a Feather Operating System and Run-Time for Exascale 391-92
12:15pm-1:15pm  Birds of a Feather Quantum Chemistry 500 295
12:15pm-1:15pm  Birds of a Feather Resilience & Power-Efficiency Challenges at Exascale.. 292
12:15pm-1:15pm  Birds of a Feather SAGE for Global Collaboration 393-94-95
12:15pm-1:15pm  Birds of a Feather SIGHPC Annual Meeting 383-84-85
12:15pm-1:15pm  Birds of a Feather The 2014 HPC Challenge Awards 273
12:15pm-1:15pm  Birds of a Feather Towards European Leadership in HPC 386-87
1:30pm-2:15pm Awards SC14 Test of Time Award-Special Lectures 386-87
1:30pm-3pm Awards ACM Gordon Bell Finalists N.O. Theater
1:30pm-3pm Exhibitor Forum Moving, Managing and Storing Data 291
1:30pm-3pm Exhibitor Forum Hardware and Architecture 292
1:30pm-3pm HPCI (BE) Interviewing & Mock Interviews 288-89
1:30pm-3pm Panels Changing Op Sys is Harder than Changing Prog Lang 383-84-85
1:30pm-3pm Papers Accelerators 388-89-90
1:30pm-3pm Papers Best Practices in File Systems 393-94-95
1:30pm-3pm Papers Earth and Space Sciences 391-92
3pm-3:30pm Technical Program Refreshment Break Outside 383-399
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TUESDAY, NOVEMBER 18

3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
4:30pm-6pm
5pm-7pm

5:15pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm
5:30pm-7pm

Exhibitor Forum
Exhibitor Forum
Invited Speakers
Panels

Papers

Papers

Papers

HPC IS/ET

HPCI (BE)
Posters

Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather
Birds of a Feather

Birds of a Feather

________[Time _____|EventType | Session Title

Moving, Managing and Storing Data
Hardware and Architecture

Invited Talks (Horst Simon; Valerie Taylor)
HPC Productivity or Performance: Choose One
Compiler Analysis and Optimization
Networks

Parallel Algorithms

Emerging Technologies Exhibits

Guided Tours of the Poster Session
Reception, Posters (Including ACM SRC)
Compiler Vec & Achieving Effective SIMD...

Design, Commissioning, Controls for Liquid Cooling...

Forming a Support Org for HPC User Serv Providers
Publishing Computational Data

Here Come OpenMP 4 Implementations & OpenMP
How TORQUE is Changing to Meet New Demands
HPC Systems Engr, Suffering, & Administration
Integrated Optimization of Perf, Power & Resilience...
Joint NSF/ENG and AFOSR Initiative on DDS
Migration to Lustre 2.5 and Beyond...

MPICH: An HP Open-Source MPI Implementation
OpenCL: Version 2.0 and Beyond

OpenPower: Future Directions with HPC

Perf Analysis and Sim of MPI Apps & Runtimes...
PRODbE - 1500 New Machines for Systems Research
Reconfigurable Supercomputing

Strategies for Academic HPC Centers

TOP500 Supercomputers

Women in HPC: Mentorship and Leadership

Tuesday /Daily Schedule

Location
291

292

N.O. Theater
383-84-85
393-94-95
388-89-90
391-92

Show Floor-233
N.O.Theater Lobby
N.O.Theater Lobby
391-92
383-84-85

297

286-87

291

293

294

298-99
283-84-85

292

386-87
275-76-77

273

398-99

396

393-94-95
388-89-90

N. O. Theater
295

SC14 ¢ New Orleans, Louisiana
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WEDNESDAY, NOVEMBER 19

________[Time _____|EventType | Session Title Location

8:30am-5pm
8:30am-10am
10am-10:30am

Posters
Awards

Technical Program

Poster Display (Including ACM SRC)
Cray/Fernbach/Kennedy Award Recipient Talks

Refreshment Break

N.O.Theater Lobby
N.O. Theater
Outside 383-399

10am-3pm HPCI Student-Postdoc Job & Opportunity Fair 288-89
10am-5pm HPCI (SCC) Student Cluster Competition Show Floor-410
10am-6pm HPC IS/IET Emerging Technologies Exhibits Show Floor-233
10:20am-2:20pm HPC IS/ET HPC Impact Showcase Presentations Show Floor-233
10:30am-12pm Exhibitor Forum Software for HPC 291
10:30am-12pm Exhibitor Forum HPC Futures and Exascale 292
10:30am-12pm HPCI (Undergraduates) HPC For Undergraduates: Grad Student Perspective 295
10:30am-12pm Invited Speakers Invited Talks (Michael Heath; Jim Sexton) N.O. Theater
10:30am-12pm Panels Analyst Crossfire & Advanced Cyberinfrastructure 383-84-85
10:30am-12pm Papers MPI 393-94-95
10:30am-12pm Papers Big Data Analysis 391-92
10:30am-12pm Papers High Performance Genomics 388-89-90
10:30am-12pm Vis & Data Analytics Showcase 386-87
12:15pm-1:15pm  Birds of a Feather App Readiness & Portability for Leadership Computing 293
12:15pm-1:15pm  Birds of a Feather Dynamic Power Mgmt for MW-Sized SC Centers 292
12:15pm-1:15pm  Birds of a Feather Getting Scientific Software Installed: Tools and... 298-99
12:15pm-1:15pm  Birds of a Feather HPGMG Proposal for New Top500 Benchmark 294
12:15pm-1:15pm  Birds of a Feather HPC Debugging Techniques 393-94-95
12:15pm-1:15pm  Birds of a Feather New SIGHPC Education Chapter Meeting 295
12:15pm-1:15pm  Birds of a Feather HPC Job Scheduling Challenges & Successes from... 291
12:15pm-1:15pm  Birds of a Feather Open MPI State of the Union 283-84-85
12:15pm-1:15pm  Birds of a Feather PGAS 273
12:15pm-1:15pm  Birds of a Feather Power API for HPC: Standardizing Power Measurements... 286-87
12:15pm-1:15pm  Birds of a Feather Programming Abstractions for Data Locality 391-92
12:15pm-1:15pm  Birds of a Feather Python for HP and Scientific Computing 275-76-77
12:15pm-1:15pm  Birds of a Feather SC Community Town Hall 396
12:15pm-1:15pm  Birds of a Feather Scalable Industrial Software: Future or Fantasy? 386-87
12:15pm-1:15pm  Birds of a Feather Open Science Data Cloud & PIRE Fellowships... 297
12:15pm-1:15pm  Birds of a Feather The OpenPOWER Foundation: Addressing HPC... 383-84-85
1:30pm-3pm Awards ACM Gordon Bell Finalists N.O. Theater
1:30pm-3pm Exhibitor Forum Storage for HPC 291
1:30pm-3pm Exhibitor Forum HPC Futures and Exascale 292
1:30pm-3pm Panels Can We Avoid Bldg an Exascale “Stunt” Machine? 383-84-85
1:30pm-3pm Papers Cloud Computing | 391-92
1:30pm-3pm Papers Graph Algorithms 388-89-90
1:30pm-3pm Papers Hardware Vulnerability and Recovery 393-94-95
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22 Wednesday/Daily Schedule

WEDNESDAY, NOVEMBER 19

________[Time _____|EventType | Session Title Location

2:30pm-6pm HPC IS/IET Emerging Technologies Presentations Show Floor-233
3pm-3:30pm Technical Program Refreshment Break QOutside 383-99
3:30pm-5pm Exhibitor Forum Software for HPC 291
3:30pm-5pm Exhibitor Forum HPC Futures and Exascale 292
3:30pm-5pm Invited Speakers Invited Talks (Larry Smarr; Cleve Moler) N.O. Theater
3:30pm-5pm Panels Future of Mem Tech for Exascale & Beyond I 383-84-85
3:30pm-5pm Papers I/0 and Dynamic Optimization 391-92
3:30pm-5pm Papers Quantum Simulations in Materials and Chemistry 388-89-90
3:30pm-5pm Papers Resilience 393-94-95
3:30pm-5pm ACM SRC Posters ACM SRC Posters Presentations 386-87
5pm-6pm HPCI (SCC) Student Cluster Competition Grand Finale Show Floor-410
5:30pm-7pm Birds of a Feather Application Experiences with Emerging PGAS APls 386-87
5:30pm-7pm Birds of a Feather Challenges in Managing Small HPC Centers 295
5:30pm-7pm Birds of a Feather Chapel Users Group Meeting 383-84-85
5:30pm-7pm Birds of a Feather Codesign for DOE’s Comp Science Community 292
5:30pm-7pm Birds of a Feather Developing HPC Workforce of the Future 393-94-95
5:30pm-7pm Birds of a Feather Evaluation Infrastructure for Future Large-Scale Chips... 391-92
5:30pm-7pm Birds of a Feather Experiences Delivering Campus Data Service w/Globus 298-99
5:30pm-7pm Birds of a Feather Integrating HPC Technologies in BigData Architectures 283-84-85
5:30pm-7pm Birds of a Feather Monitoring Large-Scale HPC Systems... 297
5:30pm-7pm Birds of a Feather National Academies Study on Future Directions for 396

NSF ACI to Support U.S. Science in 2017-2020
5:30pm-7pm Birds of a Feather OpenACC API User Experience, Vendor Reaction... 275-76-77
5:30pm-7pm Birds of a Feather OpenSHMEM: Further Develop the SHMEM Standard... 294
5:30pm-7pm Birds of a Feather Programmable Storage Systems 398-99
5:30pm-7pm Birds of a Feather Super-R: Supercomputing and R for Data-Intensive... 388-89-90
5:30pm-7pm Birds of a Feather The Eclipse Parallel Tools Platform 291
5:30pm-7pm Birds of a Feather The HPCG Benchmark... 273
5:30pm-7pm Birds of a Feather MPI 3.1 and Plans for MPI 4.0 293
5:30pm-7pm Birds of a Feather Xeon Phi Users Group 286-87

SC14 ¢ New Orleans, Louisiana
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THURSDAY, NOVEMBER 20

________[Time _____|EventType | Session Title Location

8:30am-10am
8:30am-5pm
10am-10:30am

Invited Speaker
Posters

Technical Program

Invited Plenary Talks (Philip Bourne; Lincoln Wallen)
Poster Display (Including ACM SRC)

Refreshment Break

N. O.Theater
N.O.Theater Lobby
Outside 383-399

10am-3pm HPC IS/ET Emerging Technologies Exhibits Show Floor-233
10:20am-1pm HPC IS/ET HPC Impact Showcase Presentations Show Floor-233
10:30am-12pm Doctoral Showcase Dissertation Research 386-87
10:30am-12pm Exhibitor Forum Effective Application of HPC 291
10:30am-12pm Exhibitor Forum Moving, Managing and Storing Data 292
10:30am-12pm HPCI (Undergraduates) Careers in HPC 295
10:30am-12pm Invited Speakers Invited Talks (Dona Crawford; Mateo Valero) N.O. Theater
10:30am-12pm Panels Multi-Sys Supercomputer Procurements — Good Idea? 383-84-85
10:30am-12pm Papers Machine Learning and Data Analytics 388-89-90
10:30am-12pm Papers Numerical Kernels 391-92
10:30am-12pm Papers Power and Energy Efficiency 393-94-95
12pm-12:45pm HPCI HPCI Scavenger Hunt Awards 274
12:15pm-1:15pm  Birds of a Feather Analyzing Parallel /O 286-87
12:15pm-1:15pm  Birds of a Feather Charm++: Adaptive & Asynchronous Parallel Prog 291
12:15pm-1:15pm  Birds of a Feather Comp & Data Challenges in Genomic Sequencing 273
12:15pm-1:15pm  Birds of a Feather Config Mgmt Tools for Large Scale HPC Clusters 388-89-90
12:15pm-1:15pm  Birds of a Feather Defining Interfaces for Interoperable Simulations... 295
12:15pm-1:15pm  Birds of a Feather Understanding User-Level Activity on Today’s Supercomputers w/XALT 386-87
12:15pm-1:15pm  Birds of a Feather Evolving HPC Software Ecosystem for Emerging... 292
12:15pm-1:15pm  Birds of a Feather HPC Centers for Global Health 398-99
12:15pm-1:15pm  Birds of a Feather Managing HPC Centers: Communicating the Value of... 393-94-95
12:15pm-1:15pm  Birds of a Feather OpenStack Tech & HPC Cloud Solutions 297
12:15pm-1:15pm  Birds of a Feather Propose & Define an Abstracted Interface for Gen Usage 396
12:15pm-1:15pm  Birds of a Feather Slurm User Group 283-84-85
12:15pm-1:15pm  Birds of a Feather System Testing & Resiliency in HPC 391-92
12:15pm-1:15pm  Birds of a Feather The Future of Fortran 293
12:15pm-1:15pm  Birds of a Feather The Green500 List and its Continuing Evolution 275-76-77
12:15pm-1:15pm  Birds of a Feather OCR Framework for Extreme Scale Systems 294
12:15pm-1:15pm  Birds of a Feather The Square Kilometer Array: Next Gen Sensor Networks... 383-84-85
12:30pm-1:30pm  Awards Award Presentations N.O. Theater
1:30pm-3pm Doctoral Showcase Dissertation Research 386-87
1:30pm-3pm Exhibitor Forum Effective Application of HPC 291
1:30pm-3pm Exhibitor Forum Hardware and Architecture 292
1:30pm-3pm HPCI (SCC) Get Involved in the Student Cluster Competition 295
1:30pm-3pm Panels InfoSymbioticSystems/DDDAS 383-84-85
1:30pm-3pm Papers Data Locality and Load Balancing 388-89-90
1:30pm-3pm Papers Optimized Checkpointing 393-94-95
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1:30pm-3pm
2pm-3pm

3pm-3:30pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
3:30pm-5pm
6pm-9pm

THURSDAY, NOVEMBER 20
________[Time _____|EventType _______|SessionTitle |

Papers

HPC IS/ET
Technical Program
Doctoral Showcase
Exhibitor Forum
Exhibitor Forum
HPCI (BE)

Panels

Papers

Papers

Papers

Social Event

Sparse Solvers

Emerging Technologies Presentations

Refreshment Break

Dissertation Research

Effective Applications of HPC
Hardware and Architecture
Wrap Up

Challenges wth Liquid Cooling...
Cloud Computing Il
Large-Scale Visualization

Memory System Energy Efficiency

Technical Program Conference Reception (Shuttle transportation

between the hotels and convention center will run until 9pm from Lobby 1.)

Thursday/Daily Schedule

Location
391-92

Show Floor-233
Outside 383-399
386-87

291

292

295

383-84-85
388-89-90
391-92
393-94-95

The Sugar Mill
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Friday/Daily Schedule

8:30am-10am Panels
8:30am-10am Panels
8:30am-12pm Workshops
8:30am-12pm Workshops
8:30am-12pm Workshops

8:30am-12pm Workshops

8:30am-12pm Workshops
8:30am-12pm Workshops
8:30am-12pm Workshops
10am-10:30am Technical Program

10am-10:30am Workshops
10:30am-12pm Panels
10:30am-12pm Panels

FRIDAY, NOVEMBER 21
________[Time _____|EventType _______|SessionTitle ________ _____ |

Beyond Von Neumann, Neuromophic Sys & Architecture
Return of HPC Survivor: Outwit, Outlast, Outcompute
Data Intensive Computing in the Clouds

Gateway Computing Environments

HPC User Support Tools

Software Engineering for HPC in CSE

Visual Performance Analysis

Women in HPC

Best Practices for HPC Training

Refreshment Break

Refreshment Break

ROI from Academic Supercomputing

The Roadblock Ahead: Power Usage for Storage & 1/0

25

Location
391-92

383-84-85
292
273

297

283-84-85
298-99
275-76-77

294

Outside 383-399
Outside 283-299
391-92
383-84-85

SC14.supercomputing.org

New Orleans, Louisiana ¢ SC14
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Tuesday Award Talks/Award Presentations

Award Talks/Award Presentations

Tuesday, November 18

ACM Gordon Bell Finalists

Chair: Taisuke Boku (University of Tsukuba)
1:30pm-3pm

Room: New Orleans Theater

Petascale High Order Dynamic Rupture Earthquake
Simulations on Heterogeneous Supercomputers
Alexander Heinecke (Technical University of Munich/Intel
Corporation), Alexander Breuer, Sebastian Rettenberger,
Michael Bader (Technical University of Munich), Alice-Agnes
Gabriel, Christian Pelties (Ludwig Maximilian University of
Munich), Arndt Bode (Leibniz Supercomputing Center/
Technical University of Munich), William Barth (Texas
Advanced Computing Center), Xiang-Ke Liao (National
University of Defense Technology), Karthikeyan Vaidyanathan,
Mikhail Smelyanskiy, Pradeep Dubey (Intel Corporation)

We present an end-to-end optimization of the innovative
Arbitrary high-order DERivative Discontinuous Galerkin
(ADER-DG) software SeisSol targeting Intel® Xeon Phi™
coprocessor platforms, achieving unprecedented earthquake
model complexity through coupled simulation of full frictional
sliding and seismic wave propagation. SeisSol exploits
unstructured meshes to flexibly adapt for complicated geom-
etries in realistic geological models. Seismic wave propagation
is solved simultaneously with earthquake faulting in a multi-
physical manner leading to a heterogeneous solver structure.
Our architecture-aware optimizations deliver up to 50% of
peak performance, and introduce an efficient compute-com-
munication overlapping scheme shadowing the multiphysics
computations. SeisSol delivers near-optimal weak scaling,
reaching 8.6 DP-PFLOPS on 8,192 nodes of the Tianhe-2 su-
percomputer. Our performance model projects reaching 18-20
DP-PFLOPS on the full Tianhe-2 machine. Of special relevance
to modern civil engineering needs, our pioneering simulation
of the 1992 Landers earthquake shows highly detailed rupture
evolution and ground motion at frequencies up to 10 Hz.

27

Physics-Based Urban Earthquake Simulation
Enhanced by 10.7 BInDOF x 30 K Time-Step

Unstructured FE Non-Linear Seismic Wave Simulation
Tsuyoshi Ichimura (Earthquake Research Institute and
Department of Civil Engineering, University of Tokyo),

Kohei Fujita (RIKEN Advanced Institute for Computational
Science & Japan Society for the Promotion of Science),

Seizo Tanaka (Earthquake Research Institute and Department
of Civil Engineering, University of Tokyo), Muneo Hori
(Earthquake Research Institute and Department of Civil
Engineering, University of Tokyo & RIKEN Advanced Institute
for Computational Science), Maddegedara Lalith (Earthquake
Research Institute and Department of Civil Engineering,
University of Tokyo), Yoshihisa Shizawa (Research Organization
for Information Science and Technology), Hiroshi Kobayashi
(Research Organization for Information Science and Technology)

With the aim of dramatically improving the reliability of urban
earthquake response analyses, we developed an unstructured
3-D finite-element-based MPI-OpenMP hybrid seismic wave
amplification simulation code, GAMERA. On the K computer,
GAMERA was able to achieve a size-up efficiency of 87.1%

up to the full K computer. Next, we applied GAMERA to a
physics-based urban earthquake response analysis for To-

kyo. Using 294,912 CPU cores of the K computer for 11 h, 32
min, we analyzed the 3-D non-linear ground motion of a 10.7
BInDOF problem with 30 K time steps. Finally, we analyzed

the stochastic response of 13,275 building structures in the
domain considering uncertainty in structural parameters using
3 h, 56 min of 80,000 CPU cores of the K computer. Although a
large amount of computer resources is needed presently, such
analyses can change the quality of disaster estimations and
are expected to become standard in the future.
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Tuesday Award Talks/Award Presentations

Real-Time Scalable Cortical Computing at 46
Giga-Synaptic OPS/Watt with ~100x Speedup in
Time-to-Solution and ~100,000x Reduction in

Energy-to-Solution

Andrew S. Cassidy, Rodrigo Alvarez-Icaza, Filipp Akopyan,
Jun Sawada, John V. Arthur, Paul A. Merolla, Pallab Datta,
Marc Gonzalez Tallada, Brian Taba, Alexander Andreopoulos,
Arnon Amir, Steven K. Esser, Jeff Kusnitz, Rathinakumar
Appuswamy, Chuck Haymes, Bernard Brezzo, Roger Moussalli,
Ralph Bellofatto, Christian Baks, Michael Mastro,

Kai Schleupen, Charles E. Cox, Ken Inoue, Steve Millman,
Nabil Imam, Emmett McQuinn, Yutaka T. Nakamura, Ivan Vo,
Chen Guo, Don Nguyen, Scott Lekuch, Sameh Assa,

Daniel Friedman, Bryan L. Jackson, Myron D. Flickner,
William P. Risk (IBM), Rajit Manohar (Cornell University),
Dharmendra S. Modha (I1BM)

Drawing on neuroscience, we have developed a parallel,
event-driven kernel for neurosynaptic computation that is
efficient with respect to computation, memory, and com-
munication. Building on the previously demonstrated highly-
optimized software expression of the kernel, here, we dem-
onstrate TrueNorth, a co-designed silicon expression of the
kernel. TrueNorth achieves five orders of magnitude reduction
in energy-to-solution and two orders of magnitude speedup in
time-to-solution, when running computer vision applications
and complex recurrent neural network simulations. Breaking
path with the von Neumann architecture, TrueNorth is a 4,096
core, 1 million neuron, and 256 million synapse brain-inspired
neurosynaptic processor, that consumes 65mW of power run-
ning at real-time and delivers performance of 46 Giga-Synaptic
OPS/Watt. We demonstrate seamless tiling of TrueNorth

chips into arrays, forming a foundation for cortex-like scal-
ability. TrueNorth’s unprecedented time-to-solution, energy-
to-solution, size, scalability, and performance combined with
the underlying flexibility of the kernel enable a broad range of
cognitive applications.

SC14 Test of Time Award Special Lectures
Chair: Ewing Lusk (Argonne National Laboratory)
1:30pm-2:15pm

Room: 386-87

Graphs and HPC in the ‘90s: A Distant Mirror or

Merely Distant?
Bruce Hendrickson, Rob Leland (Sandia National Laboratories)

Bio: Bruce Hendrickson is Senior Manager for Extreme Scale
Computing at Sandia National Laboratories and Affiliated Pro-
fessor of Computer Science at the University of New Mexico.
He is also a Fellow of the Society for Industrial and Applied
Mathematics. Bruce has worked on math, algorithms and
software for a wide range of parallel computing and scientific
applications. Bruce received his PhD in Computer Science from

Cornell, after obtaining degrees in Mathematics and Physics
from Brown. He is the author of around 100 scientific papers,
has served on the editorial boards of a range of journals in par-
allel and scientific computing, and has helped organize a num-
ber of international meetings. His research interests include
combinatorial scientific computing, parallel algorithms, linear
algebra, graph algorithms, scientific software, data mining and
computer architecture.

Bio: Rob Leland studied undergraduate electrical engineering
at Michigan State University. He attended Oxford University
where he studied applied mathematics and computer sci-
ence, completing a Ph.D. in Parallel Computing in 1989. He
joined the Parallel Computing Sciences Department at Sandia
National Laboratories in 1990 and pursued work principally in
parallel algorithm development, sparse iterative methods and
applied graph theory. There he co-authored Chaco, a graph
partitioning and sequencing toolkit widely used to optimize
parallel computations. In 1995 he served as a White House Fel-
low advising the Deputy Secretary of the Treasury on technol-
ogy modernization at the IRS. Upon returning to Sandia he led
the Parallel Computing Sciences Department and the Comput-
er and Software Systems Research Group. In 2005 he became
Director of the Computing and Networking Services at Sandia,
with responsibility for production computing platforms, voice
and data networks, desktop support and cyber security for the
laboratory. Since March of 2010 he has served as Director of
Computing Research, leading a vertically integrated set of ca-
pabilities spanning computer architecture, math and comput-
ing science, algorithm and tool development, computational
sciences and cognitive sciences. Rob also served during this
period as Director of Sandia’s Climate Security Program which
is focused on helping the nation understand and prepare for
the national security impacts of climate change. Most recently,
Rob has been working at the White House in the Office of
Science and Technology Policy leading development of a new
national strategy for High Performance Computing.

Abstract: The early 1990s was a time of tremendous change
and uncertainty in high performance computing. Multiple vi-
sions for future architectures and programming models were
competing for market-share, and key abstractions and algo-
rithms were still being formulated. Today, after nearly 20 years
of remarkable stability in core HPC concepts, we are entering
another era of uncertainty. This talk will explore lessons from
that long-ago era that might be relevant for the challenges of
today. More specifically, the talk will recount the role of graph
theoretic abstractions in helping to mask the complexity of
underlying hardware (as highlighted in an impactful paper
from SC’95). Looking forward, how can we protect applica-
tion scientists from the vastly greater complexity of upcoming
platforms?
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Wednesday, November 19

Cray/Fernbach/Kennedy Award Recipients Talks
Chair: Barbara Chapman (University of Houston)
8:30am-10am

Room: New Orleans Theater

A Half-century, Brief, Personalized

History of Supercomputing
Gordon Bell (Microsoft)

Bio: Gordon Bell is a Researcher Emeritus at Microsoft’s Silicon
Valley Laboratory. He has worked as a computer designer, par-
allel architecture researcher, administrator, supporter, funder,
critic, and historian. He spent 23 years at Digital Equipment
Corporation (part of HP) as Vice President of Research and
Development. He was the architect of various mini- and time-
sharing computers and led the development of DEC’s VAX. Bell
has been involved in, or responsible for, the design of products
at Digital, Encore, Ardent, and a score of other companies.

Bell has a BS and MS degree from MIT (1956-57), D. Eng.
(hon.) from WPI (1993) and D.Sci and Tech (hon.) from CMU
(2010). During 1966-72 he was Professor of Computer Science
and Electrical Engineering at Carnegie Mellon University. In
1986-1987 he was the first Assistant Director of the National
Science Foundation’s Computing Directorate, CISE including
the Supercomputing Centers program. He led the National
Research and Education (NREN) Network panel that became
the Internet and was an author of the first High Performance
Computer and Communications Initiative.

Bell has authored books and papers about computer struc-
tures, lifelogging, and startup companies. In April 1991,
Addison-Wesley published High Tech Ventures: The Guide

to Entrepreneurial Success. In 2009, Dutton published Total
Recall that describes the journey to storing one’s entire life
that was written with Jim Gemmell. He is a founder and board
member of the Computer History Museum, Mountain View,
California.

Bell is a member of various professional organizations includ-
ing the American Academy of Arts and Sciences (Fellow),
American Association for the Advancement of Science (Fel-
low), ACM (Fellow), IEEE (Fellow and Computer Pioneer), and
the National Academy of Engineering, National Academy of
Science and the Australian Academy of Technological Science
and Engineering. His awards include: IEEE’s McDowell and
Eckert-Mauchly Awards, the Von Neumann Medal, and the
1991 National Medal of Technology.

Mr. Bell lives in San Francisco and Sydney, Australia with his
wife, Sheridan Sinclaire-Bell.

Abstract: On visiting Livermore and seeing LARC a half century
ago, | marveled at a kind of large computer built at the edge of
technology and a market’s ability 