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s RBFR—/N\—aVE1—3EEFE(RDREBS)

= 20054EE #91,100{EH M 5. 20084 E #91,500
NITRDS A HECPFEHER (BAI:1005FIL)

Xz
=
V[ANY

H (:*ff\j(o (1R L=$115F T &)

B2 HEC I&A HEC R&D | HEC &&t &% HEC I&A HEC R&D | HEC &%t
O5FEHHE 198.9 101.8 300.7 OSEEME 53.7 1.7 55.4
NSE 064 S 220.3 62.7 283.0 NASA 064 FEHEE 60.3 N/A 60.3
OTEEFE 272.4 64.1 336.5 OTEEFH 63.9 N/A 63.9
OBEEFH 303.1 67.1 370.2 OSEETH 69.2 N/A 69.2
2007 EEHHTOSDD FEIZDoDH TR T HAHA OS4E iR 3.4 0.6 4.0
OSD/DoD AENT=B., OSFE-06FEMEITESENTULVELY, 064 i E 23 1.2 35
s 0O7TEEFEHE 260.4 6.2 266.6 NIST
CEETE 321 0 361 OTEEFE 2.4 1.3 3.7
ST 1335 56.6 2004 CBFETH 24 13 3.7
065_#;*& % 198'5 N/'A 198'5 054 EHEE 31.4 34.5 65.9
NIH = ' ' 06 EME 10.0 15.9 25.9
0O7TEEFE 194.7 N/A 194.7 DOE/NNSA
CEETE 317 T8 335 0OTEEFE 9.5 23.4 32.9
OSFEME N/'A 64.3 64'3 OBFREFE 5.8 17.8 27.6
o ; e — 94'1 94'1 OS4EFEHE 12.9 1.8 14.7
DARPA = ' ' 064 E 11.4 1.9 13.3
OTEEFHE N/A 89.6 89.6 NOAA
CEETH A s 5.0 OTEEFE 16.4 1.9 18.3
osfﬁ;*ﬂiﬁ 98.2 107.3 205.5 OSHETH 16.4 19 18.3
— : ' ' 05 EfE 2.3 N/A 2.3
O6EEME 104.4 109.1 213.5
DOE/SC 0O7TEEFE 135.3 160.4 295.7 EPA 6 EBE 3.3 N/A 3.3
08¢;=]9§ 250'5 67'0 317'5 O7TEETHE 3.3 N/A 3.3
osﬁ;m:ﬁ N/.A 53.9 53.9 OSFETH 33 A 33
——= ' ' OSEEME 534.6 432.5 967.1
06 FEEHE N/A 89.2 89.2
NSA ) OEEME 610.5 374.1 984.6
0O7TEEFE N/A 36.4 36.4 &5
CEETE A 0.3 03 0OTEEFE 958.3 383.3 1341.6
' ' OBEEFH 1020.5 288.1 1308.6
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ASC Advanced Simulation and Computing (DoE® A< x4k, IHASCI)

ASCI Accelerated Strategic Computing Initiative (DoE®D 7AYok, IRFEDASC)
DARPA Defense Advanced Research Projects Agency (DoD®#A#)

DHS Department of Homeland Security CKE T Z £ RESH)

DoD Department of Defense CKEEFFAE)

DoE Department of Energy (KEIZRJILFX—H)

EPA Environmental Protection Agency (JRIE{RET)

HPCMP High Performance Computing Modernization Program (DoD®) 7 AT T Hk)
HPCS High Productivity Computing Systems (DoD®) 7AYo k)

INCITE Innovative and Novel Computational Impact on Theory and Experiment (DoE®D 7AYo k)
NASA National Aeronautics and Space Administration JiZEFHF)

NIH National Institutes of Health (El3L &4 ZEFAT)

NIST National Institute of Standards and Technology (DOC®M #B#&)

NCO/NITRD National Coordination Office for Networking and Information Technology Research and Development (EZR A fF)
NLCF National Leadership Computing Facility

NNSA National Nuclear Security Administration (B RZEZERER)

NOAA National Oceanic and Atmospheric Administration (7 A HEILBFERETT )

NSA National Security Agency (AR ZE£®RIER)

NSF National Science Foundation (£ X Fl=%81H])

0OSD Office of Secretary of Defense (DoD M #A %)

PCAST President’ s Council of Advisors on Science and Technology (K#tfERI I MEREZEE S, IEDORKFX. KFKEEFHR
BTEEEIER ES(PITAC) DOHEEZIRIR)

SciDAC Scientific Discovery through Advanced Computing (DoED 7O T HR)
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BFFEEIOOT

JEDRRFEESD

za
TR 2005 2006 2007 2008 2009 2010 2011 2012
ASCI
- Purple
DoE ?;J(?OlgOOM 100TE ?II;JEGene/P BlueGene/Q
=4iE 2
ASCEHE 2010) BlueGene/L HelPE
370TF
Cray
Red Storm Cray X2 Cray X2 Cray Baker
#9$150- (XT3) 20TF 100TF 250TF 1PF
DoE 200M
NLCFEE (2004- 720
2008) BlueGene/L BG/L BlueGene/P
5TE 50TF 100TF
%:71— %Ejl— ==F
DoD/DARPA #1$160M z =z EZh2PF
HPCSHE (2002~ | wmmaz | wieanm e
2005) (Cray, IBM, | B8 (2> e h
Sun) B—I2#5) )
Cray (R¥RBEE
$52M Black [X1PFi#8
DoD/NSA (2006 %) Widow % DEH,
100TF~ FFEARTE)
NSF SHAR A _
= ‘Z == ~—
Infrastructure 2010) —RIRE SEE 10A FR) +
HE (9H)




ITARILF—4E (DoE) DYkiR ~ASC~

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

BII B [ZASCI(Accelerated Strategic Computing Initiative) ETIEl, 1996 F D AIFERILEERZE IEEFI(CTBT) E4
2T TCDoEN SR EL-IEERKERFELEETOFSL(SSMP) IO —BELT. EERKEEDOLTEHE-E
- REDERZENIC. RERTIIEKFEREHmDIAVEA—ZIZLBET) T EZaL— a0 ERRIC
SO THREBRD/T+—IVRESHT 2O DHRERETS,

CNETIZIASCI YR (AT IV EL, 3.2TF) . TASCI T)IL—-X 9T 1 (SGI-OL A1 8, 3.1TF) . [ASCI
TIL—- 18204099 1 (IBM#E &L 39TF) . TASCI R A~ (IBM#t &L 12.3TF) . TASCI /78— )L | (IBM%L &L,
111TF) . [BlueGene/L] (IBM%t & 367TF) ZNDEHE,

[FECRTLEE).5tiE]

FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 | FY 2010 FY 2011 FY 2012
FE $ 265M $ 283M $ 321M $ 311M $ 306M $ 306M
ASCI Purple
sHE™ 100TF
(D RT LlFEL
FhIBM) BlueGene/L BlueGene/P BlueGene/Q
370TF 1PF 10PF?

IBMI(%200646 A 12 mE#BA TR L =Rt D TS5 4 RX—k-+3+—lIBM Deep Computing Innovation Forum 1%L . IBM Research VP®DTilak
AgerwalaK hBlue Gene I DBFEO—FTvTE A K, 2010F £ TICE—V M EEIPFLOPSMDIBlue Gene/P 1%, 2010~20124|Z(X[E10PFLOPS®
[Blue Gene/QIMEAHEEBET &L1=, (hitp://www.nikkeibp.co.jp/news/manu06g3/505812/)El4t (&= FE TBlue Gene/QM BiEE—VEE%
3PFLOPSFEE EL TUL V=, 2L ANBIEKE TEFEREN TV, Ff-, LEEEIF—TLLNLOMark SeagerK &, 20084 (Z1PFLOPSZE 7 /LT
UXFERT TLNBEFETEIL TS ERARTLVS, (http://www.gen.com/online/voll_no1/40250-1.html)

BH. ZIENEIRELT, DOE NNSAMDBob Meisnerk (., SC|05M I Federal HEC Update |y avIZH LT, NNSAOHPCTOS S AKX (EFHEZEST)EBRE
ZE[H%& (problems of national importance) [CH T 5 KIFEAVE1—2- A TS FRIDT=H D ELF (science of prediction) NEEREBLTLVSEE ST F
= NNSATAZ /M 9 5 =4 TAR—FIIL TIEORFRMICH T 5F R RUVQRE S 22— 30 DF=-H DIREE (Verification & Validation) & &

WI2RITDONT RSN TNAIENRAELLTLVS,




IRILEX—4E (DoE) DK ~SciDAC~

HE

SciDAC (Scientific Discovery through Advanced Computing) I
(DOE Office of Science, http://www.scidac.org/ )

(5. BHthE]

Scientific Discovery through Advanced Computing (SciDAC, http://www.scidac.gov/)Z7A45 5 A%, TH)JLF—4E Office of
SciencelZ&o>T2001E(CRABENI=T AT S LT, TSR 7—)L-aVEa—2EHEMIZFIAL, BETTUr—2a0 YTk
DITERFE. FTDER. NN LFIATTERELLESLIICLTUINKIEEZBHIEZELLI-LDTHS EHOELGLINFOEMREEN.
N—FROI7RUSFILIDIT7 A TIIHIG LR EMDEMET IILT) X LY I )7 T HI L2 BMNELIZaTRL—
2aVERIRELTULVS, SCiDACTAY S LDIDDYH—F - A R—RUMILUTDEY,

B TS5RT—)LR—/N\—aVEa1—3NaAVEa—T425 - r—INE)T4ZHmARIZERT5-HDORERBFEIIaL—
Lav-a—kREEHHT,

B TSR —)L-avEa—3%F RN OMEMNICFIRATE-HICHESh - LRDFFEIIaL—a - a—FREFI AR RE
ETBEODOHEHAE1—TAV T VAT L INI T ERET S,

B (BHO)BZEMN, KEBELZOVEL1—4-03aL— a3 0 08 2REB -8RI KIEXRT 4tV hDER - & - 2 HED
RMIZHRBTITADKIICIT =D BRI EY TN T AV ITSEEET S,

SciDAC IITIE. Do HARFET TV r—2avEARTOD I (SAPs, 17H) ITHNA . Institutes (444) . Centers for
Enabling Technologies (9#) A BIENT=, BIE L. FRIZE LV TSCDACTOT S LDEBHBEISIZEDH D=, RENTEL
HoTWBtEUA—F T - THOLURERIETHEEBMEL TS, BE L, SAPsEEH#L ., SciDAC Scientific Computing
Software Infrastructure® 51 Computing Systems Software Environment& UL\ o= B D #ZE - BRFICERYHA TLNVS,

[(¥5]

SCIDACIZIZU T D LS TOAT S LMNEFENTEY . 2001 FENS5FEMICEY$36,000 5 R LEEDIZRE N ITTHN TS, 20065
KUE2T7T—XTHABISCIDAC 1117A5 S LHMEAIAE L. 2010F(Z[EREZB AT LOFIAEIRMNAIEEIZEEEFBILTLNVS
(http://www.scidac.gov/missionSD2.html) , 200659 A 7H . #iF hHRES T E D EIBHPCA—H - A2 T7L U RITHENT,
[SCIDAC 1D I 7o T4 T 5L TERTOU L DR - FIALZENSIEEINT240 D H A B30 TAT S LHEIEN
(SCIDAC I EEIIS1TOS S L BRERKIFIZOHIE) . FTOACIMHLTCIE~SERBICEYI7o T4V T E1T5FE. 5
FRORTOYT S LOFEITEEF6,0008RIVEB, T7o T4 IN\—hF—ELTIR)LF—E DNational Nuclear Security
Administration (NNSA)IZA0Z . 2006 ZEBAIA D SciDAC 1IHV5 (LK E R E (NSF) . fiZZFEH B (NASA) LS ML TS,

H 81200698 7H{F T I RILFT—HETL AY)—R :http://energy.gov/news/4135.htm
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IRILX—4 (DoE) DikiR ~NLCF ~

NLCF (National Leadership Computing Facility) &tiE

(DoE Office of Science, http://www.ccs.ornl.gov/nlcf/index.html )

= DoEAEHIRMEHRR—/\—a Ea1—L2FEFTET, 20045F5A . EEMELLTETOA—V) vt
R AT(ORNL)DSAEFHEEFRIR(—EBIET T IILT O XA RFRIZERE), BIZTOPS00DTERZF BIE9 D Tldi
<. Capabilityft Et 22— L TRBENDEELTODIIMII+—HALEHARELARNILDEEEE
HERETDEIZKY . HELFIZE THTL—IRIIL—RUEHGEMLER T EHZAIHT 5,

[¥& &tiE]
20044F , E17x—XELT2,5005 )L DFARBIRKAVRTE . § & 5FEMB TIES,000HGFILAG2{ERILDF
ENRAFENTIND,
FY2004 FY2005 FY2006 FY2007 FY2008 FY2009
T8 $25M $25M $26M(E) $36M(E) *E 5
(§1$150-200M) / y E E
=)y Cray X1E Cray Red Storm (XT3) Cray X2 Cray X2 Cray Baker
[ZERE 20TF 20TF 100TF 250TF 1PF
FILTUX IBM BlueGene/L BGI/L IBM BlueGene/P
IZERE 5TF 50TF 100TF

GE: FY2006 LR DERZEETE 2. FHROHBIZEYETFOIT N H D, £1-FY2006/2007 FE LR A RD-HOH EIE)

L 4413200656 A . DOE A —) v R EM200MER L) DERERZNZE ML I-ERKR, T—V)vOHITRELTOSRITOILA
XT3(RASENE 7Y TSI L—KL. 20074 (2250TF%. 51220084 ZBaker(A—KR R)IZTIPF(E— M4 RE)FZERT HELTLVS,
http://investors.cray.com/phoenix.zhtml|?c=98390&p=irol-newsArticle&ID=873357&highlight=

THBR S 2 SL—BERIZ, BAD T E2—5- YA T DS E TR /-G (CEFMA = DIFEENG L e AR L FEDFERIZH T SHFERTLSEL TS, HEDEFE I DHE

TUYBEH NI E2—5 - YA T X DFEFCIZ, KE T (R VT2 55 T)FEL DR 75 HE ST IR F [B]E T B /=002 + HHTS VAN FL TG AULE S, |
— Hi#4:Spencer Abraham DOERE [F. NLCFRA—MIFRL TXK % HiHiES (Council on Competitiveness) # RI5IZ{THHf-AE—F (200458 12H)
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E 524 (DoD) DK ~DARPA~

HPCS (High Productivity Computing Systems)
(DoD, The Defense Advanced Research Projects Agency: DARPA, http://www.highproductivity.org/)

2010FZ#BEIC. BRLERBERVEEXROE-OICHEFE I 5B EF S, ERARICEBN -SEEHOHHERIVE2—T2T
DATLFHLWT—XTIOF ) ZlHE, HiI7—FTI7FvIZEALT, XN SDTOPS500F 17T (Linpack NV FI—212%H &
DCREMEEIEE) I L T, LY ERIEProductivity 5l D A X AR EIZLH T2, WEDDFEAELT. HPC
ChallengeRUFI—IU%FHE,

[B#E]
= TERE (time—to-solution): RERELEELT ) 7r—a> DHREF10~40fE =K1k
s OS5 LEG M (idea—to—first—solution): 77— a3V BAFE DR EFREIZHEIR
o BHETE GEAM): RREEHZET IV —3aVVIN DT E AT LN B
« BEM (EEMN): AEEHSDTEAVI HWEE, TOTSLIS—IIRTEEZONDTXTOEETI=vD&EA
» ZROBDEEOHZEEDIC. EERMNOHPCSTOT S LANDERES LUHREMC

H B8 : http://www.darpa.mil/ipto/programs/hpcs/objectives.htm

[(F5.&tiE]

CY2002

CY2003

CY2004

CY2005

CY2006

CY2007

CY2008

CY2009

CY2010

Phase-1
BEmRE
(1%)

IBM, Cray,
Sun, HP,SGI
&$3M

Phase-2

DA
(3%)

Cray “Cascade”: $49.9M
IBM “PERCS”: $53.3M
Sun “Hero”: $49.7M

Phase-3

(4.5%)

7°'0M1 7 B

EM2PFDT O A TEME (APFBETOHLIRZE]
BEE T BHERED)
Cray ($250M) . IBM($244M)
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E fH#2%4 (DoD) MR ~NSA~
(DoD NSA:National Security Agency, http: http://www.nsa.gov/home_html.cfm)

» ERZERER (NSA) XEFF#E(DoD)DEHHERED 1D, CIANE HIZHUMINT (Human 1
NTELligence: R/ NAZ{Fo>1-3F#EFE)) 2 AT HD(Zx L. NSAIESIGINT (Signal
intelligence : BFikes - {F o= iR H/TE) 714,

[+& . 5tE]
s FY2006 HEC R&D AAIZ $89.2M (55 $52MHY"Black Widow” & “ELDORADO”MDEAFEIZF
=)

s (FIRARR:7—XTI9Fv/ VAT L . BRERAYF /A3 —aRroc TATSIVTREE.
=EFavEa—4)

CY2003 CY2004 CY2005 CY2006 CY2007

Cray “Red Storm X1E”:$17.5M

Cray
"Black Widow” & “ELDORADO”:
$52M (200653 D &, 200753 (XK 5E)
#100TF~
"Black Widow” D& B1EIZ1PFBNOEIR (FEIXE)
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ERr#:%& (DoD) DR ~OSD~

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

DoDEE FDHARFTDHPCRENDEFHZITIET A—/\—aAVEa—T41>
7. BE.HEETILONHTREN—F—vTZRIEL. SinbhR iR
FEDMREEITI, 1992F R F—, 2006 FHRETE877AP Ik, 46171—
(1335 1), 10D 7%,

(5 &tiE)
FY2006 $210M (OSD and DoD Service research organization® ¥ & #%)

BEWBIEEDVATLEFNERINTEY. $920% ($40-50M) DFHH
MmN TLVS,
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*(EFIZBF (NSF) D3RR ~OCl~

Cyber Infrastructure Vision for the 21st Century

(NSF : National Science Foundation, Office of Cyber Infrastructure,
http://www.nsf.gov/dir/indexjsp?org=0CI)

s 20108 FETIZ, O3 aLb—avDFERIZEKAN—F VLA RIREDREEZB M ET HEREXS—)LO
VEA—ADHEREEED . AVE1—3, TARBLURYNT—IOBE M EFERLE. #E- TEWEDT=5H
NDIREZE[ET D,

s ZLOELGLAHEENTICRLWVEENERE T 57 —FTIFVYDURTLERR,

s JERBICIE, EROMEHEE - REZELFZR VLT —ITRAZEDRFICAN TS HER,

(5. EtE ]
FY2006 FY2007 FY2008 FY2009 FY2010
TE $30M $200M (/\—KR&EHHEZE & -$100M. VI R&ZF D t1-$100M)
AFTa—)L | #HBEEGA) RIIREQCA) Bfi% (2007410 A BALR)
(GRZE) | —RIREOH) —ETE —20104FIZRERT— )LEBET

NSFIX200646 A ICFRZERBASZRME, RAUMEL TR )RFAVDEREZELZ. REAXT—ILOHEEZE-MRDRELZE L. /\—F- VILDORAHED
BUMN RIRT—ILON—FIzTHREZTDLDONEMTIEEL, (2) —RIZE 9A8HMY. XIEXIEE 2A28#Y]. Q)SMERKIL. REVDIEEF
AR DA, EFIBEDSMBLAIEETH SN, TIRHEFBLIIBYEEL., Q) FTEREED LR 28K /L (2006-2011F (2T TOHOAERTOO I,
FY2007 [£0.5(EF L,

http://iwww.nsf.gov/pubs/2006/nsf06573/nsf06573.html
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KEMZETF

l -

= (NASA) DK

NAS Project Columbia

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

[(#&]

20044, National Leadership Computing System (NLCS)D—IR&L T, 1ITBDOAEYEHEF T BH512ED
JOvy Y THEBEINT-=COLUMBIA/—R4E£%DHE, 204870+ vy (Itanium2: 1.6GHz X 9MB L3
Fvuda, SGINUMARER) MO ARRELFATRIEZHEELS -,

SGIALTIX - COLUMBIA SUPERCOMPUTER:
VAT L :20/—F @ SGI® Altix™ 3700 superclustersT& &t 10,240CPU
JotyYy :INTEL Itanium® 2. 1.5GHz. 6 MB cache.
AE!)

:1 TB global shared memory/512CPU supercluster, &t 20 TB
VATLYVIE OS :Linux® based operating system

37 %1 .PBS Pro™

a2 /815 INTEL® Fortran/C/C++

Z Dtk :SGI® ProPack™ 3.2 software
2YRT—4H

SGI® NUMAIInk™ interconnect InfiniBand network. 10 gigabit Ethernet. 1 gigabit Ethernet
SEREEMESEE 1440 TB of online Fibre Channel RAID 10 PB7 —hA JiRiFEE

[(F5.&tiE]

2004 M 1208 . $50MTEIR, 650 AD1—H—h\{EHAJRE, 52TF
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The Cray Roadmap
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Multiple Processor Types with
Integrated User Environment

\ Cray XT3
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HE : 2006 Spring CASC Meeting March 13, 2006

21



Y
¥

;& ~Cascade 7 A Tk~

Cray®)HPCE

s DARPA®MHigh-Productivity Computing System(HPCS)Z O x93t &L TCrayl
Stanford X, Caltech/JPL. NotreDame K &$ A CCascade 7O TV IR E , 2003~ 20064
MDPhase2|ZH LV TLIIMSZIZEEINTLVS, 2006F E LYUPhase3TE AR MNAFI—FF FE,
(2ftIcRBbND)

= CascadeD7J70O—F

« HHO—FEAFEOBESE
= Co-array Fortran 8 &1 Unified Parallel C THHAEYD—E HH|E(shmem)ZEHR—k
= ChapelFFEDHFE

s TINYT  Fa—Z25Y—I)LDYR—F
- BEIMEEED T

= Heterogeneous,TailorableZE ¥V TEWZ TYIZH LT, BHERETELVHOT K
= ALYRLAJLIAEF
= T—RLAN)LIEF
« FRAIH), BRI AR 7R ICBVLTELE W RE S REA EIR
- ZE[EIR. BEREIMO—AY T4

« BRI
s TH—ILRRL—F U MEHWE  BE(CX L TREG X IS A A HEZROS

22



°

Cray) HPCE & ~ Adaptive Supercomputing~
200643 A 20H [=“Adaptive Supercomputing” ZIERICTF FO X
s ))—ABE

HEDIBIZ, ABT— ANIRL RILFRALYTAVTELVP HW 7 OESL—4%5EE
12DTSVRT+—LIZHE,
T RTHIL—RRATELGBEFEINDS,
-OS[ZLinuxIZ#E—.
T IV r—2avEREDT IV ITA—LIZBRZIZHHEDHIENTES,
*AMDEMD EHZ2010FFTER., HPCSTAY 5L TAMDERH S
n I:I—I~°7“J7°
1st phase “Rainier” EFE[ENDTAT I, CrayDETHD TSV TA—LDHFI AT
BRI B IRIEZIRME (200715 F E)
2nd phase SEEICAVTIL—,ENE=RILFT7—XTI9F v AT L
final phase T YR I+—LRBDFAFIvo%)Y—AF7O5— 3
“Adaptive Supercomputing” @ &1t
n BE

EENSTO>TE ATAAVE2A—TAU T ~ORYHHAELT.,
DARADT—IZ)AV T4X 15T IVEHWT V5L —%2 (FPGA) Z{t N9 5XD1
Q@ORGRIVERNT—DATAL R T LEL T, Opteront—/\&EBlackWidowZ B D Ry T —

) CHE$R 9 5 Rainier Project”
@V ILFRALYRMTA)ERAT— (XTI) F @1k 9 % “Eldrado”
ZRLTWAIEND, PIMED YYD CascadeDEFTISIEEN . IRENGRERICEREINTE
ERRZ 5,

23



IBMOHPCHEf§~A—K< v~

DoE. DARPAZHIZLDERITO Y FEFRAL, O—L VR YNETFEMIMER. 7ILdUXEIL
EFR. TXFHRAKGEELEELAEMN S, Blue Gene, Power XL, Linux ClusterZENEHDZRINE D L
SIHEM. \—FOxTF7/VITI DT T7—XTI9F¥. 77V 5r—2 32 WS EBLEWVEINTORAREEZED T
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2010: High Productivity Computing Systems Research
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PERCS (Productive, Easy-to-use, Reliable Computer System)

Programming environments

— Focus on simplifying programming tasks
and reducing development cycle

. Scalable OS and middleware
Programming Env. — Support for on-demand computing

Balanced attack across all system layers °

A Compilers
Middleware — Tolerating memory latency
Development of new systems analysis tools
System Architecture 5 i e
— An execution-driven evaluation
. infrastructure
Basic Technology

Systems architecture
Main theme: A system that adapts to

— Application dependent morphing
architectures under software control,
thi application, not the otk way aroured

addressing the memory wall
Circuts/pewesi=chnology

— High performance, lower power circuits,
system level power analysis, advanced
packaging

= Continuous program optimization
= System performance evaluation
methodology and infrastructure

PERCS Technology Bets

'l BM’s High Performance Computing Strategy)] Don Grice
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HE : TX10 —— a New Programming Model for Productive Scalable Parallel
Programming] PMUA Workshop June 21, 2005 Vivek Sarkar, 1 BM T.J.
Watson Research GCenter
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Sun HPC Cluster Tools/Development Tools
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Sun N1™ Grid Engine Software

Sun N1™ System Manager Software
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HE : THP C Product Overview] Roland Rambau March 2006
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1.
- SciDAC Website http://www. scidac. org/
» Energy Department Requests Proposals for Advanced Scientific Computing Research, December 27, 2005

SEE (1)

D o EB§{%

http://www. energy. gov/news/2823. htm

- National Leadership Computing Facility A Partnership in Computational Sciences http://www. ccs. ornl. gov/nlcf/index. html
= National Leadership Computing Facility Oak Ridge National Laboratory

http://www. inl. gov/scienceandtechnology/cams/d/national_leadership_computing_doug _kothe. pdf

- ASC at Livermore http://www. | Inl. gov/asci/
- The ASC| Red TFLOPS Supercomputer http://www. | Inl. gov/asci/sc96fliers/snl/ASClred. html
- Los Alamos National Laboratory®ASC WebSite http://www. lanl. gov/projects/asci/

* High-Performance Computing for National Security

http://www. lanl. gov/news/pdf/HighPerf_Computing. pdf

- Sandia supercomputer to get dual-core Opterons, ZDNet News: July 29,2004 http://news. zdnet. com/2100-9584 22-5289251. htm|

I BM to build fastest supercomputers, ZDNet News: November 18, 2002 http://news. zdnet. com/2100-9584 22-966312. html|
D o DEH{%
-DoD HPCMP HP http://www. hpcmo. hpc. mi |/
= HPCMP Program Overview Febrary 2006 http://www. hpcmo. hpc. mi | /Htdocs/DOCUMENTS/2006FEB13_HPCMPO_Program_Overview. pdf
« HPCMP Annual Report 2002 http://www. hpcmo. hpc. mi | /Htdocs/ANNUALREPORT/2002_HPCmp_annual _report. pdf
N S FREi{&
- Office of CyberInfrastructure' s Website http://www. nsf. gov/dir/index. jsp?org=0Cl
N A S A%
- NASA Advanced Supercomputing Division http://www. nas. nasa. gov/
« Information from the National Coordination Office for Networking and Information Technology Research and Development:SC|05
HEC BOF - Federal High-End Computing Update November 17,2005 http://www. nitrd. gov/pubs/20041020 _icr. pdf
- NASA Web site NAS COMPUTING RESOURCES http://www. nas. nasa. gov/Resources/resources. html
N I HES%
- Information from the National Institutes of Health (NIH) http://www. nih. gov/news/pr/sep2005/roadmapbackgrounders. pdf
* Biomedical Information Science and Technology Initiative webpage. http://www. bisti.nih. gov/
- 7 DMNational Centers for Biomedical Computing(NCBC) D™ = FH 4 k
http://simbios. stanford. edu/ http://www. na-mic. org/ http://www. i2b2. org/ http://www. loni.ucla. edu/CCB/
http://www. ncibi.org/ http://magnet. c2b2. columbia. edu/ http://bioontology. org/
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6. CrayPi{®&

X1E&! S EH http://www. cray. com/downloads/X1E_datasheet. pdf
- XT3& SIEH http://www. cray. com/downloads/Cray_XT3_Datasheet. pdf
- XD1 & S 1E R http://www. cray. com/downloads/Cray_XD1_Datasheet. pdf
- MTA-28 S B 3R http://www. cray. com/products/programs/mta_2/

- Cray-Initiatives (RedStorm, Cascade, ORNL) http://www. cray. com/products/programs/index. html
« Eldoradol&#R

Craytd L€V T—2 3 VEH http://www-csag. ucsd. edu/teaching/cse294,/20050711-eldorado. ppt
CF’ 05 2005.5.4-6 Italy http://www. cse. nd. edu/courses/csed0721/www/papers/p28-feo. pdf
- Cascadel&#R
Cray Cascade Phase || Press Release http://www. cray. com/products/programs/cascade/ D ARPA_HP CS. pdf
S0S7 Zemach http://www. cs. sandia. gov/S0S7/presentations/zemach. ppt
» Adaptive Supercomputing
GCray News Release March 20, 2006 http://investors. cray. com/phoenix. zhtml?¢=98390&p=irol-newsArticle&|D=8334948&highlight=
HP Cwire http://www. HPCwire. com/HPC/601369. html

* Needham & Company 8th Anual Growth Conference January 12, 2006
http://library. corporate—ir.net/library/98/983/98390/items/179268/NeedhamConference2006. pdf

- IDC 2006. 3 http://cray. com/downloads/|DC-AdaptiveSC. pdf

- HP C ASIA2001DCray-Japad 7L+ >~ http://www. gu. edu. au/conference/H P Casia2001/papers/Kazunori_Mikami_Cray. ppt

« Grid Forum Korea 2002 http://www. gridforumkorea. org/eng/workshop,/2002/2002_summer /CRAY. ppt

- Cray Roadmap (2004-2010) http://www. csm. ornl. gov/workshops/S0S8/Levesque—S0S8. ppt

 Cray—-IR September 2004 http://media. corporate-ir. net/media_files/irol/98/98390/presentations/sgcowen904. pdf

» ECMWF Workshop October 26, 2004
http://www. ecmwf. int/newsevents/meetings/workshops/2004/high_performance_computing-11th/pdf/Per_Nyberg. pdf

- SC2004 http://media. corporate—ir. net/media_files/irol/98/98390/presentations/SC04 Final. pdf
- Fal ICreek05 http://www. ccs. ornl. gov/workshops/Fal | Creek05/presentations/j_levesque_prod. pdf
« CASC Spring Meeting 2006 http://www. ncsc. org/casc/meetings/mar06/cray. pdf

- National Center for Conputational Science (NCCS) WebStite http://info.nccs. gov/
- Energy lab to run petascale computer, March 29,2006 http://www. gcn. com/online/vol1_no1/40250-1. html
- £ 3[EICray HPCh> 77 LU REEEF (200646 H14H)
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- PERCS: I BM Effort in HP CS, Mootaz Elnozahy, November 2004 http://www. ncsc. org/casc/meetings/Vision-Public. pdf
« Opening Remarks, Robert Graybill, November 2005 http://highproductivity. org/Nov2005. htm
« Application Driven Supercomputing An I BM Perspective,W. R. Pulleyblank, March 2004
http://www. spscicomp. org/ScicomP9/Presentations/Pul leyblank_CINECA. pdf
- Overview of the Blue Gene/L system architecture, A. Gara et al, I BM J. Res. & Dev. Vol. 49 No. 2/3 March/May 2005.
http://www. research. 1 BM. com/journal/rd/492/gara. pdf
« I BM’'s High Performance Computing Strategy, Don Grice, October 2004
http://www. ecmwf. int/newsevents/meetings/workshops/2004/high_performance_computing-11th/pdf/Don_Grice. pdf
* Deep Computing with 1 BM systems, Barry Bolding, SciComp 2005.
http://www. spscicomp. org/ScicomP11/Presentations/ I BM/bolding-H P C. pdf
+ Creating Science-Driven Gomputer Architecture:The “Blue Planet” Proposal” NERSC (National Energy Research Scientific Computing Center),
May 2004 http://www. nersc. gov/news/reports/blueplanet. php,
« National Facility for Advanced Computational Science: A Sustainable Path to Scientific Discovery (A Proposal to the D o E Office of
Science from Lawrence Berkeley National Laboratory)” H. Simon et al. Arpil 2004.
http://repositories.cdlib. org/cgi/viewcontent. cgi?article=1004&context=1bnl
* BlueGene Program Research Challenges”, George Chiu http://www. research. ibm. com/bluegene/presentations/BGWS_11_Chal lenges. ppt
* National Leadership Gomputing Facility-Bringing Capability Computing to Science”, J. Wells, April 2005
http://www. csm. ornl. gov/workshops/RAMSFal |104/presentations/nichols_files/frame. htm
- System & Technology HARTOERR", HEMHAK, 20055F7H
- Power in the Marketplace and Platform Initiative, Tom Reeves, 20054E7F
« Open Power Platform for New Business Opportunities, R. Bryant, 2005478
* Application Driven Supercomputing An I BM Perspective, William R. Pulleyblank, March 2004
http://www. spscicomp. org/ScicomP9/Presentations/Pul leyblank_CINECA. pdf
* The Future of High Performance Computing, David Klepacki, March 2003
http://www. spscicomp. org/ScicomP7/Presentations/Klepacki-SciComp7-HPC-K|epacki. pdf
* National Facility for Advanced Computational Science: A Sustainable Path to Scientific Discovery”, Berkeley Lab, April 2004
* Application of full-system simulation in exploratory system design and development, I BM Journal of Research and Development
Feburary 2006 http://www. research. 1 BM. com/journal/rd/502/peterson. html
» Power. org and Open Hardware: Building a Community of Innovation, Nigel Beck, July 2005
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8. SunBi{%
 HP C Product Overview, Roland Rambau http://www. rz. rwth-aachen. de/computing/events/2006/sunH P C_2006/02_Rambau. pdf
* HP CS Program@Sun Jim Mitchel I, http://highproductivity. org/Nov05/3-SC05_HPCS_BOF_Sun. pdf

9. ClearSpeedBi{%

« ClearSpeed Technology Website: http://www. clearspeed. com/
- AMD considers Clearspeed math co—processor, ars technica March 15,2006 http://arstechnica. com/news. ars/post/20060315-6392. htm|

10. INTELBE®
* Platform 2015: I NT E L® Processor and Platform Evolution for the Next Decade
http://www. INTEL. com/technology/architecture/platform2015/
* Inside the I NTEL® Core™ Microarchitecture Microarchitecture March 8,2006 I NT E L Developer Forumi&;E& %l
ftp://download. intel.co. jp/jp/idf/spr2006/keynotes/08_core. pdf
ftp://download. intel. com/technology/architecture/new_architecture_06. pdf
R HREELETAN, A VTILOFHITOEY Woodcrest] &i5
http://itpro. nikkeibp. co. jp/article/NEWS/20060626/241771/?ST=pr int
11. AMDRS{&
« Nov. 2005 Analyst Meeting(AMD HP) http://www. AMD. com/us—en/Corporate/InvestorRelations/0,,51 _306_13588, 00. html
- AMD 3-YEAR TECHNOLOGY OUTLOOK Now~2008 (AMD HP) http://www. A M Dcompare. com/techout|ook/
- AMD¢& I BM, R&inF v TREH M= £REAK (AMDZFLXRY1)—X,2003%F1H98)
http://www. AMD. com/ jp—ja/Corporate/VirtualPressRoom/0, ,51 104 543 10218765563, 00. htm|
- AMD, | BMEDFEXREMOERBAFKEE S 5IZHEIE (AMDILRY )—X,2005511828)
http://www. AMD. com/ jp—ja/Corporate/VirtualPressRoom/0, ,51 104 543 137437102692, 00. html|
* Industry Experts Present Solutions for Accelerated Computing at ESC West (Celoxica Press Release, March 20, 2006)
http://www. celoxica. com/corporate/pressreleases/show_release. asp?Document 1D=436

12. ZDOfh
- NITRD BlueBook http://www. nitrd. gov/pubs/bluebooks/index. html
- BlueBook HAZERR (2000-2004) http://www. icot. or. jp/
- FY 2007 Supplement to the President’s Budget http://www. nitrd. gov/pubs/2007supp | ement/
- TOP500 Supercomputer Sites http://www. top500. org/

- SC|05 HEC BOF - Federal High-End Computing Update November 17,2005 http://www. nitrd. gov/subcommittee/hec/2005 sc_hec_bof. pdf
« Report of the High-End Computing Revitalization Task Force (HECRTF)  http://www.nitrd. gov/pubs/2004 hecrtf/20040702_hecrtf. pdf

« THE NITRD PROGRAM: FY 2004 INTERAGENCY COORDINATION REPORT http://www. nitrd. gov/pubs/20041020_icr. pdf
-BELTED Y —FIL 20065128 - 20061 BEHE NewT o/ 00— (1) REKR—N—a 2 Ea—42FRICAIT (RAXS—)LaAVE2a—Ta Y]
~NDOHY A http://ip. fujitsu. com/about/journal/286/newtechnology/
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