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1.1 SCoTUr

SCO07 O high performance computing, networking, storage, and analysisO 00000000
dod2000000000.0000000000000000DO0O0O0DOODOODODOO0O,
oo0oooooo,0o0000,0000,00000,0000,000000000,0000
ooodbOoboOoogo. ooobeooo0ob0Ob0O, 0000000000000, 0D00000
ooo.

2 Keynote, “Programming Bits and Atoms,” Neil Gershenfeld

http://sc07.supercomp.org/schedule/event_detail.phptevid=11124

Massachusetts Institute of Technology (MIT) O Neil Gershenfeld 0 000000000, O
00O computing technology I O OO0 OO0, 000 00O00OO0O0ODOOOOOOOOOODOO
(000)00000D0,00000000000, computerJ0000000O00O0O0OOO. O
000000000 (hits)DOODOOOODODOOOOD (atoms) 0000000 O0OODOOODO.
I e A A A
ODO0000 “digital dogma” O 500, 000000000000000O.

1. computers come in cases — computers come in rolls, buckets.

2. compilers optimize programs — optimization programs compilers.
3. bits can be 0 or 1 — bits can be between 0 or 1.

4. internetworking — interdevice internetworking

5. programs can describe things — programs can be things.


http://sc07.supercomp.org/?pg=home.html
http://sc07.supercomp.org/schedule/event_detail.php?evid=11124

000,1)0,00000000000000C00O0,00000000000DOO0O0OOODO
0000000 00DbOo. 00,0000000£0 Bill Butera et al. O “paintable computer”| [
oooooo0. 2mnmO000 (DODOOODOOOOOOODO)0DODOOOO,0D0D0D000O0DO
00000000000000000000. 000000000, Gershenfeld O ”computers
come in rolls, buckets” DO O0OOO. OO0O0O computer 1 00D O 0OD0OO00OOODOOOOOO
oo0o,0000000.

D0000000000. Gershenfeld 0 “FAB” O “When Things Start To Think” 00 0O O
oo0oooooo,000oooooooooon.

00,0000000000000000000D000000d0. [“Microfluidic Bubble Logic,”
Manu Prakash and Neil Gershenfeld, Science 315, 832-835 (2007).

00, program (=thing?) 000000000000 DO0O0OO.

3 Plenary Talks

gboboooboooooooooo4b0Db0OD.

3.1 “The American Competitiveness Initiative: Role of High End Compu-
tation,” Raymond Orbach

http://sc07.supercomp.org/schedule/event_detail.php7evid=11120

goooo0oo0o0ooOOoobooOoboOobooOo,00boobo0oboo0bOOoOo0oDoUDo
ooooobooogo,o0ooobobooooooobooooooobooooooobobooOg,obouo
oo.

0oooooboooooboOoOodd. http://www.science.doe.gov/News_Information/
speeches/speeches/07/SC07/SCO7 . htm

3.2 “Cosmology’s Present and Future Computational Challenges,” George

Smoot

http://sc07.supercomp.org/schedule/event_detail.php?evid=11121
O0O000000. 0000 George Smoot 000000, 000000DOOOOOOODOO
00000, John Mather OO O 20060000 00000000000. 0000ODO,000
goboooooboooobobooooob,ogobb oo ooobbuooooooo
ogooooooooooog,obgooooogooon.

3.3 “HPC in Academia and Industry - Synergy at Work,” Michael Resch

http://sc07.supercomp.org/schedule/event_detail.php?evid=11122
Ooodooooooooooooooboooonooooooooooo, gooooon
oooooooobooooooooooooog.
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3.4 “Toward Millisecond-scale Molecular Dynamics Simulations of Proteins,”
David E. Shaw

http://sc07.supercomp.org/schedule/event_detail.php?evid=11123

OO000o00ooOoOoooOoooogoooooo.

0000 D. E. Shaw O computer scientist 0 00, D. E. Shaw & Co. 0000000 O0DODO
O0000000000O00. 2001 000 D.E. Shaw Research, LLC (DESRES) O chief scientist
oobooooboooboboooobo,bbooobobooboooobboobooooboooboon.

DESRESOO0OOO,O00000O00CO0DOO,000000D0,0000000DOOOOD
ooboooOOo0ooOoOooOoOooOobDo0oOoUobD. ODoooO,0D00000boO0bDboOoboobo
000o0000oo0o0oo0oUoO0 (Mb)OoOOUOOOOUDOOOD.0OOOO,00000
oooooo,o0o0o0o0. bobo,00bo00boOo,0boboo0oDbob0o0. noboooa,
DESRESOOOOODOOOOOOOD.

oooooo,0booboooboobooboboooooobooobboobobooooooDbooDO
ooo,00o0o00ooo0obo0oooo0ooo,0boooooooooo0oOo,oooooo
ooooooooo.

oo,bo00obooo,b00obooboooboooMbOODOODOOOODDO. DOOODO
o000, 25000~500000 00000000000, 000000000000000 1ms (=
0.001 0)0000000000O0O0O0O0. 1ms00,000000000000,0000000
oobooobooobooobooobooobobooobobo. obbo0oo0ooooo s000 0100000
ooboooooooooOooooobooooOoDOo. booogo,000bo0obooooboo
ooooOo0oDbOoooooooog.

0000000,0000000000000, “Desmond” 00000000 [1-4]. 0OOO
oMDODOOOOO,000D0COO0O0O0DOOOODOOOODOO,DOO00,0000DCOO
OO0D0O0O00O00. OO0 Neutral Territory Method DO O ODOO0O0OOOOCO. OOOO,01
O000000000000.000000000000000O00000 (ns)0000O0O00OO
O00000000000. Desmond on Cluster 0 0 00, Blue/Gene 0 MDGRAPE-30 000
OO00O0oO0O0ooOo. oo, “Desmond” OO00D0O00OOOOOOODOOOOOOODOOODO.

0000000, “Anton” J0000O0OC0OOOOO0.ODO0O0O0O00OCCOODOO, 200800
O00000000Oo.010020000000000000000, Desmond on Anton O O
00000000 00. 00000000000, “almost never need to access off-chip memory”
O000ooo.oooo (5.

00 Desmond 0000000000000 OOOO 6. 0000O0O0OOOODOO.

good

1. D. E. Shaw, “A Fast, Scalable Method for the Parallel Evaluation of Distance-Limited
Pairwise Particle Interactions”, J. Comp. Chem. 26, 1318 (2005).

2. K. J. Bowers, R. O. Dror, and D. E. Shaw, “The midpoint method for parallelization of
particle simulations”, J. Chem. Phys. 124, 184109 (2006).

3. K. J. Bowers et al., “Scalable Algorithms for Molecular Dynamics Simulations on Com-
modity Clusters”, Proc. SC2006 (2006).


http://sc07.supercomp.org/schedule/event_detail.php?evid=11123

4. K. J. Bowers, R. O. Dror, and D. E. Shaw, “Zonal methods for the parallel execution of
range-limited N-body simulations”, J. Comp. Phys. 221, 303 (2007).

5. D. E. Shaw et al., “Anton, a Special-Purpose Machine for Molecular Dynamics Simula-
tion”, Proc. ISCA2007 (2007).

6. I. T. Arkin et al., “Mechanism of Na+/H+ Antiporting”, Science 317, 799 (2007).

0 1: SCor0000 David E. ShawO O OO0O0OO0. 0000000000 O0ODOO (ns)00O
J000000ooooooDooogn. Desmond on Cluster 00000 OO, Desmond on Anton
odoooooooooN

4 Awards
4.1 The 2007 HPC Challenge Awards

http://sc07.supercomp.org/schedule/event_detail.php?evid=11293

0000 http://www.hpcchallenge.org O 0O0. 0000000000000 OOOODO
0000b0o0o0o0oboOOobOOo.0b20000000,Class10,40000000000000O
0000000000,00 performance 000000000 ODO. Class20000000000

oob “cooob”boooooo.
Class 20000 20000000000.



http://sc07.supercomp.org/schedule/event_detail.php?evid=11293
http://www.hpcchallenge.org

Award Recipient Affiliation Language

Most Productive Research Imple- Vijay Saraswat IBM X10
mentation

Most Productive Commercial Im-  Sudarshan Raghunathan Interactive Supercomputing Python/Star-P
plementation

X10 (http://domino.research.ibm.com/comm/research_projects.nsf/pages/x10.1index.
html) 0 IBMOOOOOOOOOOOOOOOOOO. 00O,0000000000000O
0000000, o0bject 000 java0 000000000 DOOO,0000 (D0O0ODOOOOODO
0000000700000 0000000000, Partitioned Global Address Space (PGAS)
000o00ooOo0.00o000oOo0ooO00ooOoOOooo00ooDOo0ooooobOoDOoooo
oooooooOoOonD,0000bO0dbod High Performance Computingd 0000000
0O000oooobooOo. boobogonO. http://www.hpecchallenge. org/presentations/
sc2007/hpcc-awards2-2007-x10. ppt

Star-P (http://www.interactivesupercomputing.com) J 00 000000000000
o000DO0o000ODO0OOO0oOObooOoOog. oOo Python, MATLAB, ROOODO PCO
0000000000000 0000000O0O0O0O0OO0OO0. ODODOOO0O00. http://vwuw.
hpcchallenge.org/presentations/sc2007/hpcc-awards2-2007-star-p.pdf

gooooO0oo0oO0ooOoobooOoboboOooooooO0ooDooobDoOoboboOoooooD, Do
SC070 0000 Unified Parallel C (UPC), Co-Array FORTRAN, Titanium, Chapel O 0O 0O O
ooboo0. oooooooobooobOooo0oOoooooOoooOo,0o00obooboboOoobooo
oooooooooooobooooobooo?

4.2 Gordon Bell Prize

High Performance Computing 0 00 000000000000 O0OOOODOOOOOO. O
00, Peak Performance O O Price/Performance 000000 3 000000000, OO
O, Peak Performance 000000000000, 00000000000, (DCODOO http:
//sc07 . supercomputing.org/?pg=gordonbell .html.)

OOo0oo0O0D40000,001000000. 000000000 DOO0OpdfODOODO
oo.

4.2.1 Winner, “Extending Stability Beyond CPU-Millennium: Micron-Scale Atom-
istic Simulation of Kelvin-Helmholtz Instability,” James N. Glosli et al.

http://sc07.supercomp.org/schedule/event_detail.php?evid=11133

oooooooogooog.

0000000000 Kelvin-Helmholtz (KH) 000 OO Molecular Dynamics (MD) Simu-
lationO0 0. KHOOOOO,O0OOOOOOODOOOOOODOOOOOOOOODODOOOOOOD
oooooob.booobboooooobobooboooobooobooboobbooooo.

200000000 BlueGene/L (BG/L) 0000, 103.9TFlops 000 0O0O0O0O. OODOOO
000 596.4TFlops DO O0OO0OOODOO 174%000. 00,BG/LOO0O0OO0O,00000
ooooooooooo.
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oo0o000,0000b00bO000O0,00000b0bO0o000oo0obooo0O,0o00ooo
O, hardware error 00000000000 O0OO0DOODOO. ODODOOOO CpPUDOODOO, S5
gooooooooooobOobDo0oobO0. UboobooDooboobooooobobooboo, o
odooboooo0.0ooooOobobOoboboooooooo,bo0oo00. 000,000
00d0bO00OOobOobOOooobOoooo,0opoooooon.

gooobooob,KHOODOooOOoOooOoooOooooboooobooooboo.oooooo
00000 KHOOOODODODODOOODOOO,00bO00bOdoooOooooobo. onooooon
0ooooooooooo.

0000 CPU-Millenmniuvm OO, OO CPUOODO 1000000000. BG/L OO 212992
processor core 0 000, 1 CPU-Millennium O, 000000000 1000 x 365 0 /212992 ~
1.7000oooo.

4.2.2 Finalist, “A 281 Tflops Calculation for X-ray Protein Structure Analysis
with the Special-Purpose Computer MDGRAPE-3,” Yousuke Ohno et al.

http://sc07.supercomp.org/schedule/event_detail.php?evid=11131

XOoooooooooo,oboobuobo3gooooooog.

00000000000 0000 MDGRAPE-3DODOOOOO, 281.6TFlops0 00000
O0.00000000 302.8TFlops 000 D0OO0O0OOOOO 93.0%000.

Non-equispaced Discrete Fourier Transformation 0 00 0 MDGRAPE-30 00000000
ooooo.

0d0d00o00ooo0DoOoOo,000d0d0Do0bDoooooooo,0oooooooog
0,00000000000D00O0?00000DOO0OOO0ODOOOODO,OD0DO00DOO0DOO0DOOO.

4.2.3 Finalist, “First-Principles Calculations of Large-Scale Semiconductor Sys-
tems on the Earth Simulator,” Takahisa Ohno et al.

http://sc07.supercomp.org/schedule/event_detail .php7evid=11132

O000O0O0O0O0O000000OooooOo,oooo0o0cMOoSO00OOOO 10nmOODODO
oooooooooo.oooogoobo ooooooobooooooooo,0boooooooo
000000000000. (00 Intel 00 45om 00000 CPUODOOOOOOOO.) OO
ooo,0boooboooobooobooboobOo,ob0obbobooboobbooDUobbO
oooog.

o000 l06480 000000 6nmO0O0O0O. (DO0DO0OOO?) 00000000 (ES)O 512
ooboooobDog,162TFlepsD 0 000OOODO. DOOOOOOD 32.77TFlopsd 0000
00000 49.4%000.

oo0o0o0O0O0O0O,00000000000000000000000000OOOO0OOOOo
0000000, PHASE (http://www.rss21.iis.u-tokyo.ac.jp/theme/multi/material/
material_softwareinfo.html) 0 ESOOOO00O0OOOOOOO.

0000000000000 0O00000. (D0oDooDooooogY)


http://sc07.supercomp.org/schedule/event_detail.php?evid=11131
http://sc07.supercomp.org/schedule/event_detail.php?evid=11132
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4.2.4 Finalist, “WRF Nature Run,” John Michalakes et al.

http://sc07.supercomp.org/schedule/event_detail.php?evid=11134

000000000000000000,000000000 IBM BlueGene/L O Cray XT4
oooooooon.

WRF (http://www.wrf-model.org/index.php) 0000000000 O0O0O00OCOOOOO
oo, oo ooooooooooooo. ooboo,od
00ooO0o0oo,000000 (=b000o00o0oo0),0b0oo00,000.

00000000000 00D000,005km,6sec000000D00O0O0DO. O00DOODO0O
o00,00000000000000. 9000000000000 0O0O0OOOO, (0000
000000ooooo?)

BG/LO 15360CPULOOOOOODO, 00000 335 TFlops00000. 00 CPUOODODO
U0O0dooO 43.0TFlops 0, DOOOOODO 7.8%. OO, XT40 0O 12288CPULODOO, O
000 876 TFlopsODOOOODO. OO0 CPUOOODDOOOODODODO 63.7 TFlopsO, 00O
0000 13.7%. 000000000000, 00000000 IBM BlueGene/LOO OO0,
64 TFlopsO D OODOOOOOODOOODOOODOO. OOODOODOODODO,0O00D0DOO0. 00O
oooooooo.

0oooooo,00o0oo 2000000 3000000000000 DOO00,00000
3000000 -5/3000000000000O0000LOO0OO000OO. D0O,00000
Ooooooob 20000, ddooooooobooo 3obooooouoooooon
0.00000000000D0,-3000 =5/3000000000000O0O00O0OO0O0ODODO
ogoooog,oo0oooooooooon.

4.3 The Seymour Cray Award

http://sc07.supercomp.org/schedule/event_detail.php7evid=11150

Seymour Cray 0 0 High Performance Computing System, 000000000, 000000
O000000000000000. 000, Kenneth Batcher (Kent State University) D 0000 .
goood, “for the fundamental theoretical and practical contributions to massively parallel
computation, including parallel sorting algorithms, interconnection networks, and pioneering
designs of the STARAN and MPP computers.”

O0,STARANO MPPOOOODOO,200 SIMDOOUOOOOOODOOO. OO, odd-even
mergesort 0 bitonic mergesort 00 000 2000000000000 0000O00OO0OOOO
O0.00000 http://www.cs.kent.edu/ batcher/SC07_Batcher.pdf 00000000,

4.4 The Sidney Fernbach Award

http://sc07.supercomp.org/schedule/event_detail.php?evid=11150

Sidney Fernbach O O High Performance Computer 0 0 0 00000000000 O0OO
0000000000000, 000 David Keyes (Columbia University) D 00 O00. OO
0, “Outstanding contributions to the development of scalable numerical algorithms for the
solution of nonlinear partial differential equations (PDEs) and for his exceptional leadership in

high-performance computation.”
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O00000000000o000000000000. http://www.columbia.edu/"kd2112/
fernbach.htmll http://www.columbia.edu/"kd2112/Fernbach_2007.pdf. KeyesU, OO O
00000O0o0o0o0bOoooobooognD, 00 Newton-Krylov-SchwarzOOOOOOOODO
oo.

00000, 000000b0o0do0odooooooDono,00o0oooooDoooooog
gooooooo0o. booobooobOoOoobOoooboob. oob,D0ob0b0oOooboOoo
0, 00000000000, 00bOO00000DO0O. ODoooboooOooooooO0. http:
//www.math.odu.edu/"keyes/papers.htnl DO O O0O0OOO0ODODO. D. E. Keyes, 1995,
“Aerodynamic Applications of Newton-Krylov-Schwarz Solvers, in Proceedings of the 14th
International Conference on Numerical Methods in Fluid Dynamics, Springer, New York, pp.
1-20. 00 000O0OOOOOOOO.

5 Papers

ooboooboobooooooo.obbooboboooo pdfdbobooo.

5.1 Computational Biology, “A Preliminary Investigation of a Neocortex
Model Implementation on the Cray XD1,” Kenneth L. Rice, Christo-
pher N. Vutsinas, Tarek M. Taha

http://sc07.supercomp.org/schedule/event_detail.php?evid=11062

00000000 (neocortex) 000, 0000000000000 0O0O0O. OO, George and
Hawkins model 000, 000000000000 OOOOOODOO. O0OODOOO hierarchical
Baysian network model D 0000000000, 00 BayseOOOOOO, 000000000
goo0oboo0ooboooOobooboOob. oDobooboobooboooboOono, Cray XD1
000bO00OO0bOooOOobO,000000b00O0oO0OonoDooOonooooooog.

0000000 bOO0bOO0DOO0bOOoDOO0DO0oDOooooOo,b000bO0bO0obOO0obOOooDoOoonog
gooo0oooobob. boobobOoboooboboobOoboOo,0b0o0o0obobOobDOoon
00oo0o0oO00. ob0doO,000000bO00o0oD00000dbOOooDoDoobOOoDOOonDOon
00o0oooooodoO. Oo0obO, 0000000000000 o0obOOoDOooDgon
goobooa.

5.2 Computational Biology, “Anatomy of a Cortical Simulator,” Rajagopal
Ananthanarayanan, Dharmendra Modha

http://sc07.supercomp.org/schedule/event_detail.php?evid=11063

C2000000000D00O0,0000000000000000DO000 IBMO BlueGene/L
oo0,000(oO00007)00000O0OD0000000OOOODOOOO0OOOODOD.

cooooooobooobooobogoooo,0oo0boooooooboooogpooboboo. oo, o
0000000000000000000000000,000,0000 (neuron) J0ODO0ODO
0,000000000 (axon)ODODOO,0000000000000OCODOOOOOODODOO
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00 (synapse) 0000, 00000000000000. 000000 IzhikevichOOOOOO
0000000. 000000000000 0000d, Hodgkin-Huxley model 00000 OO
00O, Integrate-and-Fire model D 0000000000000 0O0O (Izhikevich EM (2003)
Simple Model of Spiking Neurons. IEEE Transactions on Neural Networks, 14:1569-1572). O
000000 Spike-Timing Dependent Plasticity (STDP) 00000000000 0O.

00000000000 0o0o0, “allow overlapping communication” (MPIO O OO OO0
000)00o0o0o0ooooooooo.

0000000D0OO00ooDos000000.000Ilongwaytogo0O0OOOOO,0000
000000bO00obOOoboobooboon. OO, Stephen Hawking O [ “.. if very complicated
chemical molecules can operate in humans to make them intelligent then equally complicated
electronic circuits can also make computers act in an intelligent way.” DO O OO0OO0O00ODO
0o00O,0000000000. 00 HPCODOOODOODOODOOODO. OODOOODODOO
000D0DO0DO0D0O0D0O000,vectorOO0OODOODOODOO scaler00000000O0O
doobooooooo.

OO0,IBMOO0OOOOOODOO BlueBramODOOOODODOGOOOOODOODOOODDOO.

5.3 Computational Biology, “Large-scale Maximum Likelihood-based Phy-
logenetic Analysis on the IBM BlueGene/L,” Michael Ott et al.

http://sc07.supercomp.org/schedule/event_detail.phptevid=11064

Best Paper (BP) Finalist 00000 BPOOOUOOOOOODOOOOOOOO.
ooooooooooooooooooooboooobboobooboobooboLobLOoDOo.
00000, (000000000)000000000000000000000, 00000
ooodooO0bO,00000O00DO00O0O0bOOo0OdOoOO,0bo0oo00oboOoooDOooDO
oobooooooOob. ooboooooooobooooboboOoboo NPOOODO,0D00O0
oobooooooOooogoooobobooo,00oo0bobo0bobo0obooDboOo. obooo
00O, Randomized Axelerated Maximum Likelihood (RAXxML) 0000, 000000000
0000000000, 0000000000000 IBM BlueGene/LOOOODO,00000
000000 (0 5664700000000 21200 DNA)OD0OO0OOOOOOOOOOO.
000ood0ooOo0ooo0oooo0oOoO,000boO0bOo000ooO00DOoO. o0oooon,
oooooooooooooo,bbodooooobbooobooooDo.

5.4 System Architecture, “The Cray BlackWidow: A Highly Scalable Vec-
tor Multiprocessor,” Dennis Abts

http://sc07.supercomp.org/schedule/event_detail .php?evid=11053

00000 Best Paper Award OO OO 0.

Cray00 XT5h 0O DO0O0O0OOO0ODOOO0ODOOO0OOO0ODOOOO.O000O,0000
do0obOooooOoooooboo0obOooooooOoOo,00o0oboooooo. 300
000000000 bladeOODOODOOODOO, AMD Opeteron0000000O “XT5 blade” O
O O scaler processing blade, “X2” 0 O O vector processing blade, “XR1” 0 O O reconfigurable
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http://scholar.google.com/scholar?hl=en&lr=&q=au%3A+izhikevich+%22Simple+Model+of+Spiking+Neurons%22&btnG=Search
http://clinton4.nara.gov/Initiatives/Millennium/shawking.html
http://clinton4.nara.gov/Initiatives/Millennium/shawking.html
http://clinton4.nara.gov/Initiatives/Millennium/shawking.html
http://sc07.supercomp.org/schedule/event_detail.php?evid=11064
http://sc07.supercomp.org/schedule/event_detail.php?evid=11053

processing blade, 00 0. 000 “XR1” O Field Programmable Gate Array (FPGA) 0 OO
ooooooooo,00o0ooooooooooooooon.

O00O0Db0ooooboonboon “BlackWidow” O O O vector processing blade “X2” 00 0 O
ooooooooo.

0000000000000 000,00000000d, highly scalableD0 00000000
0.0000000b00Db0b0b0obOobO0bOobODOoboDoDoDOoog. NECOODO SX900
0000 vector processor 1000000, 00000000000 (CrayOOOOO)0D0OO
0000, Crayd00000O highly scalable 0000000000 O0DOOOO.O00000OOO
O, 0000 MPIOODOOOODOOODOO0O,OO000 global address space language 00 0 [0,
Co-Array Fortran 0 Unified Parallel CO D OOOOOOOO.

5.5 Performance Optimization, “Application Development on Hybrid Sys-
tems,” Roger D. Chamberlain et al.

http://sc07.supercomp.org/schedule/event_detail .php7evid=11105

gooboboobouoooobobooobooboooboo HpCODOODOOODUOODODODDOO. O
00,0000000,0000000000000000000D00000000000O00O0
O.000,000000000000000000D0000O000000DOOCO00O00O0.

6 Masterworks

0000 High Performance Computing (HPC) O OO OOOOODOOOODDOOOOOOODO
gobO.0buooboboobbooboboobbooboo. boobboobooboobboan
000,000000 (D000000)00000000000000D0D00D0D0OooOoOO.
00oo0oo0ooooooo0ooo0oO00.0b00,0000000000000,00
gboobdoo,obobobooboboobooo,oboobobooobooooboobon
goo.

7 Birds of a Feather (BOF)

7.1 TOP500 Supercomputers

http://sc07.supercomp.org/schedule/event_detail.php?evid=11303

0300 TopP5000 00000000, UDOOO0O0O0O0ODODO Linpack benchmark O 0O O
oo.

O000oooo, IBM O the Department of Energy’s (DOE) 000 OO OO BlueGene/L
SystemJ00. O0O0O000O0O0O0OOOO,O000 280.6 TFlop/s0 0000000000
0000000 4782 TFlop/sO00O0O. OODO highlight 00 000000000O0O. http:
//www.top500.o0org/lists/2007/11/highlights

0000000000000 0000OD0000O0000DO0O0O0O0DO. Greenb000 O
00000000.00000000/0000000000LODOOO0OO0O0UOOObOODODO.
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0000000000 00O0O00O. U000O000O000000D0O0O0000 (many-core
processor) D0 00000000000 0OD. 000 IntelD 8000000000000 00OO.
oood0,0000ooooooo0oooooooo0ooooooooOoooooooD
oooooooo.

00000000000 00020080 600000,00000 IBMOOO0OO Roadrun-
ner(http://www.lanl.gov/roadrunner/) 0 0000000000000, 00000. 000,
Cel BE.OODOOOO,AMD OpteronD 0000000000000 OOOCDOOO. Cell B.E.
00o0oogooo,IBM,000,000000000000000,0000000 PlayStation
oooooooooo. cllObooboboooooobpoooboooDo.

7.2 “Bayesian Network Awareness,” Bill Rutherford and Loki Jorgenson

http://sc07.supercomp.org/schedule/event_detail.php?evid=11310

“Bayesian Network” 00 0000 OO “Network Awareness” 0000000000,

O0000DOo0,00000000000000000000000. 000000000
ooooooooo,00000o00oon, 000000000 ooo. ooo,0000000
00,000000000,00000000000000,00000000000D00000.
0000000000 000000000000000. 0000000 “Network Awareness”
000DO0O0. 000000,0000000000000,000 “Bayesian Network” 0 0O
oo0ooooooooo.

0000000000000, 000000000000, o000, 000000000
00o0ooooo0oooooooooO, 0000000000000 oooooooooog
oooo.

8 Panels

uboboobooboobooboboobooooobooboooboobon.

8.1 “Fifty Years Of Fortran,” David Padua, Henry M. Tufo, John Levesque,
Richard Hanson

http://sc07.supercomp.org/schedule/event_detail.php?evid=11126

FortranOODO 500000000000 0O0OO0. 00O0O0OOo0O0oooOooD,ooogn,
oooooooooo.

UooD Fortran OO OO0 OOoO,00000D00OD0ODO0ODO0OOO0ODOODODO
goooogoobo. oobooboogobobboo. oobobobobboobooobboooog,
Fortran00O0O0O0O0O0OOOOOOOOOOOOO. OOOOOO,C/C++000000DO,O
oobooooboboobobobooobob, Fortrand0oooooooobooono. OO,
Fortran OO OO0O0O,00000000000000O000,000000000AO.

gboboboobobob.oooooso0bobobobobobobobo.
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8.2 “Progress in Quantum Computing,” Wim Van Dam, Mark Heiligman,
Geordie Rose, Will Oliver, Eli Yablonovich

http://sc07.supercomp.org/schedule/event_detail.php?evid=11130

oo, o000 0ooooooo,0o0oooobobooboooooooono
g, dgoddotdoouooudg,odgodoodoo. oboobooboooooooao
ogooooo.

0o00ooooooo,bhtdoooodog. bitd oO 1000000000000 000
0d000oOd0ooO. o0,b000b000bood, qubitd 0000000, qubitd, 00 10 20
Oooooooooooooooooooo. oo qubitOb00ooO,000d o0 1oooooo
d0dboooooooooooooooooooooooooooOo. Dooooooooon
gddodouooooooo, oo oboooouooo,oooooa
00000000000 000. (15=3x500000000000000000, IBM 2001.)

00o00doo0oooooOoooonD. oo, 000000, 000 qubitdOOO0OO0OOCO0OO0
godo,0gbooouooo. oo, oo uooooooouooo. oua
O0o0o0o0oooooooooooooo, 00000000 oooooooooog.
Ton traps, Optical Lattices, Single photonics, Spin centers in solids, Superconducting circuits,
etc. HOUO0OOOOUOOODOOUOOOOOUOODO, 00, 0u0booouoouoouon.

00,00000000b000o0o00ouooboooouo0, oo ooooooooo
doo0doododbooodoooDoooooooooooooooooooooooooon
dododoooog. 1994 00,0000000000000,0000000000000000
Shor 000D O0OODODOOODOOOD,00D0O00ODOOO0DOODOOODOO. OOO, 20020
dodbdodbOO0oO0bOoo0bOoodbOooobobooooa.

Oo000,00000000,D-WaveOO 28-qubit0 000000000 ODOOOODOO0O
O000000oo0.0o0,000000000000000000 [1). 0000 D-WaveOO
Geordie Rose 00000000000 OOODO [2]. OO0 D-WaveOOOOODOOOOOOOO,
odooooooooo. oo D-Wave OOOO0O, 000000000 O0OOOOOOODOO0O,
gddooooooooooooooooooooooooooooooo. ogoobooooa
0000 [1-3)]0,000000000000000000000O0DO0OO0UOO0O0O0. RoseO
oo, oo ooooooboooooooog. oo, goood
100-qubit 0000 00O0O0O0O0O0O0O0O0O0O, 000000000000, 0000O0oOo, oo
gbobooodooooooooooooaa.

gooo

1. “Quantum leap of faith,” Nature 446, 245 (2007), http://www.nature.com/nature/
journal/v446/n7133/full/446245a.html

2. Geordie Rose, “Image matching with a 28-qubit superconducting quantum computer,”
http://dwave.files.wordpress.com/2007/11/20071110_scO7_panel.ppt

3. M.H.S. Amin, “Adiabatic Quantum Computation with Noisy Qubits,” http://dwave.
files.wordpress.com/2007/11/20071119_mit_d-wave_1.ppt
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9 Uogu

SCotO0OO0O0HPCOOOOOOOOOOOOOOOOOO.O0O00000000000O0
goboobogboobboobuooboob.boobooboobboobooboan
goboobo.booboobooobg.
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