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SciDAC

Advanced Simulation and Computing ( ASCI)

Accelerated Strategic Computing Initiative ( ASC)

Defense Advanced Research Projects Agency ( )

Department of Homeland Security ( )

Department of Defense ( )

Department of Energy ( )

Environmental Protection Agency ( )

High Performance Computing Modernization Program ( )

High Productivity Computing Systems ( )

Innovative and Novel Computational Impact on Theory and Experiment ( )
National Aeronautics and Space Administration ( )

National Institutes of Health ( )

National Institute of Standards and Technology (DOC )

National Coordination Office for Networking and Information Technology Research and Development (
National Leadership Computing Facility

National Nuclear Security Administration ( )
National Oceanic and Atmospheric Administration ( )
National Security Agency ( )
National Science Foundation ( )
Office of Secretary of Defense ( )
President”s Council of Advisors on Science and Technology (
(PITAC) )

Scientific Discovery through Advanced Computing ( )







2005 2006 2007 2008 2009 2010 2011 2012
ASCI
Purple
$1800M P BlueGene/
ASC (2005- 100TF ) p BluleC?SSf/Q
2010) BlueGene/L 1PF :
370TF
Cray Cray X2 Cray X2 Oy
Red Storm 100TE 250TE Baker
$150- | (xT3)20TF 1PF
200M
NLCF (2004- BlueGene/
2008 ueGene
) BlueGene/L E(?T/IIE P
5TF 100TF
/ 1PF
$160M -
(2002- (
2005) )
Cray
$52M
INSA (2006 \I?Jﬁjcgw 1PF
) 100TF )
NSF
Cvb $200M 5 2 2010
|3§ el (2007- 2007 1PF
nfrastructure 2010) 10




ASC (Advanced Simulation and Computing)
( NNSA:National Nuclear Security Administration, http://www.lInl.gov/asci/ )

ASCI Accelerated Strategic Computing Initiative 1996
CTBT SSMP
ASCI 3.2TF ASCI SGlI- 3.1TF
ASCI 3.9TF ASCI 12.3TF ASCI
111TF BlueGene/L 367TF
( )
FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FYy 2011 FY 2012
$ 265M $ 283M $321M $311M $ 306M $ 306M
ASCI Purple
* 100TF
¢ ) BlueGene/L BlueGene/P BlueGene/Q
370TF 1PF 10PF?
IBM 6 8 IBM Deep Computing Innovation Forum IBM Research VP Tilak
Agerwala Blue Gene 2010 1PFLOPS Blue Gene/P 2010 2012 10PALOPS
Blue Gene/Q http://www.nikkeibp.co.jp/news/manu06g3/505812/) Blue Gene/Q
3PFLOPS

LLNL Mark Seager
(http://www.gcn.com/online/voll nol/40250-1.html)

PFLOPS




SciDAC (Scientific Discovery through Advanced Computing) Il

( Office of Science, http://www.scidac.org/ )
2001 SciDAC( :6,000 =<5 )
SciDAC I
NSF
2010
6,700 ><3-5

(2006 )




NLCF (National Leadership Computing Facility)

( Office of Science, http://www.ccs.ornl.gov/nlcf/index.html )
2004 5
(ORNL) 5 ( ) TOP500
Capability
2004 2,500 5 1 5,000 2
FY2004 FY2005 FY2006 FY2007 FY2008 FY2009
( $150-200M) $25M $25M
Cray X1E Cray Red Storm (XT 3) Cray X2 Cray X2 Cray Baker
20TF 20TF 100TF 250TF 1PF
BlueGene/L BG/L BlueGene/P
5TF 50TF 100TF
* FY 2006
6 15 DOE USD200M (2 ) XT3(
) 2007 250TF 2008 Baker( ) 1PK( )

http:/investors.cray.com/phoenix.zhtml?c=98390&p=irol-newsArtid e&ID=87 3357 &highlight=




High Productivity Computing Systems

, The Defense Advanced Research Projects Agency ( ), http://www.highproductivity.org/)
2010
TOP500 Linpack Productivity
Challenge

(time-to-solution):

. (idea-to-first-solution):
" ( :
] ( )Z HW

CY2002 CY2003 CY2004 CY2005 | CY2006 | CY2007 | CY2008 | CY2009 | CY2010
Phase-1 , Cray,

Sun, HP,SGiI
1 $3M
Phase-2 Cray “Cascade”: $49.9M

“ " $53.3M

3 Sun “Hero™: $49.7M
Phase-3 PF PF

4.5




NSA

NSA:National Security Agency, http http://www.nsa.gov/home__html.cfm

ligence

NSA

FY2006 HEC R&D

89.2M $52M

CIA HUMINT Human
NSA SIGINT Signal intelligence

"Black Widow’ & “ELDORADO”

CY2003 CY2004 CY2005 CY2006 CY2007
Cray “Red Storm X1E":$17.5M
Cray
"Black Widow” & “ELDORADO”:
$52M 2006 2007
100TF

"Black Widow” 1PF




OSD

MP High Performance Computing Modernization Program
(OSD Office of Secretary of Defense , http://www.hpcmo. hpc.mil/)

1992
587 4617 133 10

FY2006 $210M (OSD and Service research organization )
25 20  $40-50M

2006




NSF

Cyber Infrastructure Vision for the 21st Century

NSF National Science Foundation, Office of Cyber Infrastructure,
http://www.nsf.gov/dir/index.jsp?org=0ClI

2010
FY2006 FY2007 FY2008 FY2009 FY2010
$30M $200M & -$100M & -$100M
6 2 2007 10
« ) 9 S ~2010
NSF 6 19 )

) 9 8 2 2 ®3)

@) 2 (2006-2011 4 ) FY2007 05

http://www.nsf.gov/pubs/2006/nsf0657 3/nsf06573.html




NASA

NAS Project Columbia

(NASA Advanced Supercomputing (NAS) Division,
http://marsoweb.arc.nasa.gov/About/Projects/Columbia/columbia_build.html)

2004 National Leadership Computing System (NLCS) 1TB 512
COLUMBIA 4 2048 (tanium2 1.6GHz><9MB L3
SGI NUMA )
SGI ALTIX - COLUMBIA SUPERCOMPUTER:
20 SGI® Altix™ 3700 superclusters 10,240
ltanium® 2 1.5GHz 6 MB cache.
1 TB global shared memory/512 supercluster 20TB
(O Linux® based operating system
PBS Pro™

® Fortran/C/C++
SGI® ProPack™ 3.2 software

SGI® NUMAlink™ interconnect InfiniBand network 10 gigabit Ethernet 1 gigabit Ethernet
440 TB of online Fibre Channel RAID 10 PB

2004 120 $50M 650 92TF




NIH

(Department of Health and Human Services NIH: National Institutes of Health,
http://nihroadmap.nih.gov/bioinformatics/index.asp)

o0k ownNRE

7 NCBC National Center for Biomedical Computing

National Center for Simulation of Biological Structures(SimBioS)
The National Alliance for Medical Imaging Computing(NAMIC)
I2b2 Informatics for Integrating Biology & the Bedside

Center for Computational Biology (CCB)

. National Center for Integrative Biomedical Informatics (NCIBI)
. National Center for Multi-Scale Study of Cellular NetworksMAG Net:

National Center for Metascale Analysis of Genomic and Cellular Networks

. The National Center for Biomedical Ontology (cBIO)







XT3 XD1 MTA

Cascade Adaptive Supercomputing
2010
Power purple
BlueGene
Phase 2008 Rock

Power PowerPC Cell Power
1A-64 1A-32(EMT64 )

Xscale(ARM )

1A-32(ENT64 )




TO0TE 50TE
Cray p—— X2

PF

X2E —Adaptlve .
100TF 250TF 1PF Supercomputing
Cray |—— 3R odStorm mm— Hood o Baker (Cascade)
160TF
—— | cPlanet |
360TF PF BlueGene/Q 10PF? 2012
BlueGene |BIueGene/L BlueGene/P q
Speed | CSX600 |
1PF (Baker)
[ NI CE |
1IPF  4FF
[ ool |
Cell « | Cell
Power Power5 Power6/6+ Power7
IA-64 [ Itanium2 | | [ Montecito ] || Montvale Tukwila/Poulson [ Single Core H
Mpu| *86 MP [ xeontdc) |[ Tulsa | [ Tigerton | Dunnington [ Dual Core
DP
Woodcrest Clovertown 7 mutticore |
X86 Opteron(DC) Pacifica chi |Presido chip
6ATE
NEC [ sx-8
| T36TF] 100TF 3PF
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| PF 2PE
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2007/2H
available

BlackWidow Eldorado 2007 Adams Hood

2006 Spring CASC Meeting March 13,2006




Cascade

n High-Productivity Computing System( ) Cray
Stanford  Caltech/JPL NotreDame Cascade 2003 2006
Phase2 49.9M$ 2006 Phase3
= Cascade
= Co-array Fortran Unified Parallel C (shmem)
= Chapel

= Heterogeneous,Tailorable




Adaptive Supercomputing

2006 3 20 “Adaptive Supercomputing”

HW
OS Linux
2010
|
1st phase “Rainier” Cray
2007
2nd phase
final phase
“Adaptive Supercomputing”
|
Opteron BlackWidow

""Rainier Project™
(MTA) XT3 “Eldrado”




Blue Gene Power Linux Cluster

2010

's High Performance Computing Strategy Don Grice October 26,2004




Power

“Blue Planet”Proposal Science-Driven
ViIVA (Virtual Vector Architecture) System-on-a-
chip Power5 BlueGene
1
8 1
Science-Driven (ViVA )

National Facility for Advanced Computational Science: A Sustainable Path to Scientific Discovery
(A Proposal to the Office of Science from Lawrence Berkeley National Laboratory)” H. Simon et al. April 2,2004




BlueGene COTS(Commodity Off-The-Shelf)
SoC(System-on-a-Chip)

BlueGene 3
@
2)
®3)

BlueGene
20kw
PowerPC 700MHz
PowerPC 2 10
Application Driven Supercomputing An Application Driven Supercomputing An

Perspective William R. Pulleyblank Perspective William R. Pulleyblank




Cyclops-64

Co64

Programming Experience on Cyclops-64 Multi-core Chip Architecture Ziang Hu, Geoff Gerfin, Brice Dobry, And Guang R. Gao CAPSL,

University of Delaware

1.1PF 13.5  Byte

Scratch-Pad Memory(SP),0On-chip Memory(SRAM),0ff-chip Memory
3D




“ 's High Performance Computing Strategy” Don Grice

's High Performance Computing Strategy Don Grice

Continuous Program Optimization

VHype
Mambo
Near Memory Processor
e
Embeddet
X10 --- a New Programming Model for Productive Scalable Parallel
Programming PMUA Workshop June 21, 2005 Vivek Sarkar, T.J.

PERCS

Watson Research Center




SPARC x86

Product Overview Roland Rambau March 2006




Hero
= Hero

= Hero

Phase | Phase Il
Phase 11(2003 2006 )

Ultrascale Computing

Hero

$49.7M/3




n Luxtera
n (Chip Multi-Threading)
. 1 UltraSPARC IV 2 /
2 UltraSPARC T1(Niagara) 8 x4 CoolThread 32
/ 64 / UltraSPARC T2 2007
. 2008 Rock

Fortress Fortran

= 1/10 Fortran
= Fortress
T ral':smut F?EI’.‘EI\I‘E
yyy AA4 §
§ TYY 244
Receive Transmit
Luxtera CMOS UltraSPARC T1

Sun in High Performance Computing BW Beowulf

Product Overview Roland Rambau March 2006 User Group Meeting January 11,2006 A.J. Mahajan






