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BRIABIBIBESY, UTOL LT LHTHEI ),
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THEb,

(2) BWEELFIEHER (Y 70y FTAT YY) 1, BHENFOLOOFHERKEL L
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EHEG Lo TRBTAZIELEILND,

(3) EEEOBVY 7 by TRA FIEIEREDOLMY 7 by = THREE AL,
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1980 SE4C#p, w4 7 a7t v i RISC ORFIZL 2450MFRNLICES70y
yOfL LA TT A RBOFIBIC L ) EELE R LA 90 ERICE- T, &%
OEGA Sy a—1) v 7, WRGESOFBERT, ¥ v v v aoriEie, mENET2 .
BEHEkOFr oy 73T TETEEL, FRICOh T4 7070y FOEEIEE T E
FHMAL L7 ML R, FNEERET L OOFEAOERE T LEE L2,
BEEET A 707 0Y y FOEREICRE ) SOERIT. EEARAOREIL L o TR
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tﬁil%6$mkof,9y7w7mfy%tLT@%E&%&:v?ﬁW%KEf%'
. HEGHNORENE L AN ATRO TR, PEEOERT AR IFIATE R
VEEEMAE U, SORBERBERT 27007 TO—FH 2 DRFI N,
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HrErpE B 2 RISC T 0t v 2 ERIERT %,

FrFv TN FTOE Y, wFTRE Ty S 1 Fy TR FTRE L
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D-Cache | D-Cache

Interface

Processor |Processor

#1 #2 '
{a _
£ £
% [_Cache | I-Cache %
& [D-Cache | D-Cache | o
= H
2 =
O |Processor |Processor g
#3 #4 S
=
E
S
o

[-Cache | I-Cache

M1 BAHLRY »ZNFy TeVF Tty O

(2) DRAMRIR; FEEO—#TH 5 Dynanic RAM 2 F—F v 7 LIZEET 5.
BEOEZFTITE, F v 7RO AT)ADT I L ADBEMenory Wall) i X 5 HHEEDE
Tt 280X LTOER LT, ’
bhbA, IOWMERHVS, T4bb, D7 FyTThF 7Oty IRMM %
BRTA7TTU—FbEFNTH L, SEOO— vy 7, FEEEMOFERI LT,
SD2OOT FU—FRFRFNOE{TI JFHFERNEHRET 5,
I, SIA ou— Fvy 711 %8%i10, KEROEROTHLE-LILDHHER ]
DLk D,

# 1 BEAOEK
g 1998 | 2001 | 2004 | 2007
Process 0.25 | 0.18 | 0.13 | 0.10
DRAM (m? /hit) 1 0.4 0.2 | 0.08
SRAM (um?/bit) 6 24 | 1.2 | 0.48
Logic (pm? /gate) 14 8 4 1.8
Max die area(mm?) | 300 | 360 | 430 | 520
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DT Alpha | 1+20MB/ 240 | 14+838MB/ 2+64MB | 4+173MDB -
LT R5000 | 340/1+12MB 14+37MB/ 440 14+50MB -
LT Alpha 140 1+23MB 440 44-101MB

F1AEI, FRFROFRT, EOL) RBERATTERIIRS P E S L FHIL TAL
(£ 2 FRITH. 2HROTOL 2 AL, KBIEROMAKE ST vk L
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A5, PEYEEALT 57010, £7O0 v HRICHEEOF v v L a R E S LIRE
L7:e $7hbE, Single Port EFX vy 2kt BAO 7Oy #fE, 7ok
HHGOE— VPR L 0, BIELFABAERT LI LIRS (ChEbio &
v d L),
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Ty SODADHEEERT EM@HEA o E Ty 7TEEVHIRRBE VLD S EVOT
ienwhr kBRI THD, ERT A4+ EXRELLIEE. 4 TRy DL 7L
%777»%7D£v%ﬁamnmm%ﬁﬂ%%ﬁ?o%mﬁ‘—mﬁﬁyxﬁmnfw
BEARLELPEOAERL, Ty T L TEREI DRAM A% ko728, %<
BBEIRT VNG ABEBBEIIR DB EERL TV,

COERBAKEELWRIZ L OE# Alpha £ LRIZEKRT v THHEICHRT 5D T,
1 277 k7o i3 d 5 FEMLETH LD Prl TOUTOLITHmAL ST
LARTED,

(Do E S Y I NF oy TNF 7Oy I EZ ALEHFATI R LR, 2
ER5E72%5 9,
1 [l H2, BAEAD GIEVRE(1998 F)Tho, ZORHIE, DRM REHRATZAZLS
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FoFTNFFOEyFII LT, #F70F7 5L TE— 2 BiEE LIF2h, wAFI 3
FETLFTTE, BENICREEGDEVWEZEIONDZOT, EBWLR VAT LIZEE
DRSS E WV, LA L, JOBBIIERY AT A LT, Y INVTY 3 TOSE LR &
ML TBLENH S,

2 mEE, YTy SRy HDRAM BRI L CH MRS L) I2% D 2004
EPETHD, bbHAApha # FHZEROBHE Oy HIISHIHBT L LRE)
. FNTEH 2004 B8z LE EROMEMGHTL 2 ELLNL, RAOIHIIZ, ¥
Zﬁ»?af@%ﬁ%ﬁﬁ%%%h&ﬁﬁbfﬁﬁﬁ‘:ﬂﬂ&??fw%vaw%i
Ok v ¥ +DRM 25 A 7 U070k v HOTBIC R 5 L RS,

(2) HIZTL—2FH0E, DRAMER, LTRATHS )

DRAM R 7ot v 4k, OEEmMBEINS (2 b, QEHHERENFEL, P2 0T
semn | BEE. SERCERNCERTS 5, T BT, Shpd bEROKE VS
FhFy THREETLTHA D 5, DRAMMIRERD 7L — 2 T 20k, T FBaHESEH T,
FRHTEEIT R 5 OiE 150me BEOY 4 X CHEATRC 2 5 2001 FHHETHS I £
N, EAEAD HIZERNLED > TV THS I,

(3) DRAM IE#ERNEUMRIZH > 7L F v TN F Fat v Fidbis v

FUED L 517 DRAM IRARIE. AT ARI % & L IR0 S 2 H £ 1z TV AR Y
FF oy TeNF Ty FIEEF S TE v, SIBEDI LIV IVTF v TeNFT
Ok v ¥ FCHFUL SN TR ViIE—Y 5 7 & @3t T AHEAEETH I LAEE TS
Bo NEC OIFET 2 MISCUT[2]. EREAFOSEMORET 57734 3 EHOT 71
—F[3)iz, L LI E LTEALARLRITUTIR LRV, 2007 FLEE, &Ko
tﬁﬁ%ﬁﬁtbuw&%&%w%wfvw%fmt7%kﬁﬁbﬂékLta‘%@@
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274 FHF v 7, FPGA A/ Custom Computing Machine, BEHRFy TEERF
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F4E Bfin—-FKvy 7TH o -MERROANME

BEIR

[1] SIA Roadmap, 1997, SIA
[2] B, . &F. . /~ES: "0n Chip Multiprocessor fEMHAHIEE]T —% 77
# + MUSCAT” JSPPOT #504& pp. 229-236, 1997,

[3] W. Ogata, A. Yoshida, M. Okamoto, K. Kimura, H. Kasahara,

Parallel Processing without Explicit Synchronization on a Multiprocessor System”,
Germany}, Dec.

"Near Fine Grain

Proc. of Sixth Workshop on Compilers for Parallel Computers (Aachen,

1996.
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FA45E BWO- KTy 75 & RRREOH AL

@ c.. SIAICEZEGL UVIRMOF v TH-DEED1/256 v L 1/128
® /L. 3EHLY2E

ZOER, A1 10 £BTI 100 525 1000 FOA—FO T I ATH, [
SIS R XN DL E VI EERIESAN D, ThRbLEMIIHGTEFETT SO, FiflFE
R LR -ie OB (Hovid [ 7oty ) o—RBoOBEFTFHIEA

o
#£1 [fFw) _EBEOO—F2v 7
year | MPU t el dff a|
92-94 | PA-7100/7200 0.9 0 2/1 0.4
R4000,/4400 1.3 6] 1/1 0.0
21064 L 16 1/1 0.5
PowerPC 601 2.8 32 1/1 0.7
SuperSPARC 3.1 36 2/1 0.8
Pentium 3.3 16 2/1 2.0
9597 | PA-8000/8200 3.3 0] 2/2 3.2
CltraSPARC-I/IT | 5.0 321 2/1 2.9
PowerP( 604e 50 64 2/1 1.3
R10000 ? 64| 272 ?
Pentium Pro 5.5 16 2/1 4.2
PowerP( 750 6.4 61| 2/1 2.7
Pentium II 7.5 321 2/1 5.4
21164 9.6 118 2/1 3.2
98 21264 15.2 128 | 4/2 8.1
PA-8500 1207 1536 | 2/27 12.67
98-00 | ? 20 123-256 | 4/2 | 65-12.9 |
01-03 | ? 60 512-1024 &/4 | 7.7-33.3
04-07 | ? 200 | 20434096 | 16/8 | 0.0-95.7 |
08-10 | ? 520 | 8192-16384 | 32/16 | 0.0-106.9
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Hote FOENID, HEICHT AR E28HD, EOFRWERTHLILEELD
e, SITHEHEDIBLIDET AT S,

33 T—F7 7 F v AT B/ IR

= i, Breakthrough and Challenges ahead in Computer Architecture &¥p§ &/%
FIUT, EFL—Fid UCB @ David Culler Thotz, O/IRITORFHIE, 7—F 7
7 F vl BT A, EOWRERIREZETHY, TL—Z7 AN —RBATHL S, T
LC7—FF27 MIESHBL, F-707 53 v 7LOBIL Y ) THE L0330
Tty 7SR A MILTFOAATH o7 ARV ANOEREZTLEOLLRDE I Tk
5o

(1) J. H. Gray (Microsoft)

I Ed 25 ERE, | EICSYFBRF SHICR L, ThEeFHT47:200
FEMANEII RS, FHEELTE, 77311 FOREBEA VY T2 —AEFOVAT AL
YTy THREETH D,




(2) Greg Papadopoulos (¥ <A 20V AFALX)

WoEEID L E, BRPRHEOEL 13, EFIMOMmE L Z0OBNEEIHTOL I %
LD AEG L, T OFRO 2 ooMBEICEHIND, T FRIIDWTIER
B SMP (AP AN - NF TRy ) FTERTIHENREIEI 2L R,
PIIESTH, TFLADIY FllE, F—F D30 Fig, FHCAE IS 2 BEIC &
STRFIRD B, DM EHE AT ICHRBERVHTIEI RV, 2826, O—-F A%
AEYEVE—FAEY DT 7 L ADEFIFLUATRVEFENIDIIZL20HLT
5,

(3) Burton Smith (Tera Computer)

iz, TVFAL Y F7—FT727F %280 Tera 2 Ea— ¥ DBREETH L,
AHOT—%77F ¥+ LT, A AE)IE Uniform % Non-Uniform 7+ICf4 & LH
THh,. FHEBH TN RISy 1 T34 P Z TRk Lk, £LT,
Latency b ARMEA L LT, U—AATRVWAMMZ®RE, T45—VOEHl, £h
Rz PVESRTHEL VI EIZE RS PEDORESW L ERERH L, TRER
Wt B-00, TL—2 AN—8 LT, A%t L7: Tera v Ex—5 DL %, M
EOYVFAL Y F& PIM{Processor in Memory) % #4F7z, 7721, $eEFdO—A %
AT LPBEL bW ERH L, Lo T, Thhbn7—F 77 F vid, w5
ALy FHFHEIZL T, F+ v Y2 OMER, SEFHle, REBNETCHAYORET %
BT 57 =377 F v e IRV E O L7
(4) J. Hennessy

Wofeigit, FHESNAEEL LT, v Z7u 7oy FEFO#RIZLD 5-10 #£T
single chip multiprocessor X TCE 2L VI b DTH 5B, ZHhhid, 7oty FED
MEAAEIE T v TCR SN A7 AN 95, L5 124 1) 12DV Tt SDRAM
% Rambus % BT, NV FIEIZBEAT 59 latency W AE BB, #2T, #0OBRTER
kX LT processor in memory VBT A, AT ETFTNIIDOWTIL, Papadopoulos & id
T, SMP T ARREIZ VAL, DM (1Y) E— PEZBWATE — A VidE & DM 2 HERE L 72
Programming challenge (=W Tid, 7Ot v HOMKIZHE - T LD LDIZLE
R EMNES LTHMKRT AL, FOHEE2TELRINELTIIEFLEEV IR
B RfEREIC b o 72,

Z0HEOSED O OEMARHERTIE, snart card IR IROELNDT T —
aviZREDL b OPREINLE PR EDFEREE ko, T — a3 VIZHL
T, F— 7 N— 22BN (B, Snith). 7L 23 224 — 3 ¥ ((.Papadopoulos).
I — & FE0EE (], Gray) F 0 & FE O (], Hennesy) 128F L TIEFIMLEEATE R
THEELEEVWEWALLERAES o, T2, A FYRSHRIF AT L EDOENIC
BI$ 23 LT, J.Hennesy & G.Papadopoulos THERAGH17z wniform 7 —F%7 7
F % & non-wniform 27 —F 77 Fry OHREICAL TL Ry P r@ERIRRINI,
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3.2 PACT (8§ 52840

PACI (Partnership for Advanced Computational Tnfrastructure) & & % B @
NFS(National Science Foundation) DA — 82 v ¥V a— ¥t ¥ phuab - TREATS
KFHEEOTOY 27 FThb, NSF Tit, BETZ 4 2ORA—nRava—Fxr¥
~ (Cornell, Pittsburgh, Illinois, SanDiego)% J A ;3 L. Illinois (NCSA) & SanDiego
(NPACT) D2 Dliffioiz, ZO2yF—4,HuLE LTRFEESETERL, 2 F—-LD
BWAEHORy b7 THEIRL., SIREELRALID L7230 THL, FHTRR
LART, 65 KLk L Thib, Zo 5303, FOEREEET D TH S,

EFL—#ix, NFS @ Bob Borchers L WHIAT, mNF VA MELTLEED 2 DDES
= FOMIZHY) 7 AN TRKEOT 7 DAL v E N NI LENREFR
1 AF2BIML T NALTHE, AETHURBILAAZNININTIIWZITREL, 2D
TUTITAIZE 2T, RAGRTPRRITELZI )b Ld. BHOT-FPRFOT LT
JALHMASOEE I ENRTE, INLOFETHERY EVJ')’“?’(ZTTZ) ZELTES
FIRRDLE, COTOTT ADRIAMREN T, BEOTFRTEZOZL N

eI H o7

ST, TAZ by FOFERECLoTHC v Y3 h R ADTI, awo;

) L EMAB 7N, BOWFTEELELTAMEIVW(LT S B ERGEFL T, 72,
T Ty AL DWTEZ nolecular dynamics 22T F AT D2 EXES
SFe A, BEBIE. WAWALLALTS F GBIV TV AETELEL TV,

3.3 ASCI Strategic Alliances ®/34 )L

ASCI (Accelerated Strategic Computing Initiative) 707 7 413, FEAMICIIHES
DOIRFBERZ S B E LT, KEO 3 EpO®FEfEE LTAS =L, 2O
HT, KFEUHEL BT L 707 T A4S . Z#id ASAP(Academic Strategic
Alliances Program) £ 8T 5b, ARV, JOTT T T L Li]%@“;“& LNTHY .,
DoE CREITRA¥—4) @ Alex Largelere BEF L —F 50k iz, 3, 2Oy
FATHEBEROMELX LTw b TCELR Ll ialb—arzfToTnid L
VIOFERAD D o S50, AP TS TLTERIEPNI-TUTTLE 5 AD/SEK
DA MRA L, RBIZ, 2OTTTTAOLANYL TIET L, HZiZLAL I O3
Ex L TOBEEVITNT Dol TR, 3 EHT, 1 FDF— R THEA 500
5 700 ARNVEVWISDTHE, HIFEARICOVWTE, (DI Ea—FHf ALY
ERTE. QFEREDIH LV 2 DOFBTEEL, LV T 2D SMO%ETS &
DT+ ANSot, EEEETIE, 7LVIT)XAELBAAT— ¥ BERLE Y27
fbe Y7 bo a7 y—nhERSHD, BETE, ZAVT-BFEZT TR  PHEREtE
BAPECEHEN S & b ATV B, AU 5 18U, http: /s, 115l. gov/asci/ 2
%5,

— 143 —




4. B

COEBSEOREEHEHLE LT, BREREECR--TwAZ L BIToNE, B
2, EEBTEFRBRIGTONS, CERBRE, &b LERHFOA-— 1T ¥a—
Y DORELFDAKDE TH oD, A—/82y¥ 2— ¥ EEQMURAIZL ), S50
[idFMERC B B, THUSH LT, MERROL I, SHiEtEo7 7V r—ar g
P LT LAMKEMICS S

4.1 BT

AEETIEET, 71 hhot, FRESETHE, A—arVPa—yBEEONY
YA, KREELEEEA UL v 728D 12, VT by TRV =L EHLT,
HERAT 6, ZOMbEE. BISEE, i, JATFAL YT L—2arhEd 14 Tho
Too EREMIC, EEEE, Ay P72, VIV T R QBRI T,

B2 TeraI»Ea—%0 MAT AT LOER

1—1*’:1‘/[{:#—5755@0)&?57“‘(“0)?515@li-‘ Burton Smith @ Tera Computer Company
B, TNFALy F7—=FF7F v MIMIZET L, Tera®d | ST - LHTT 5 &
FIET, FOEBPERINTH: (M22R) , YU PARElol 7Oty ba
Fvs, 7°D~}:743‘$)7”:V) 1Gflops T, WA 256 T vH (/2771 1 EARIZITRA32)
TR THILOI L THE, Tera DRI}, ZOAF—FEYTFAORSILD
&&%ﬁbfwtolﬁﬁu H) T x = TK%&/T4IH&W$WL%A§ﬂTW
bo 08 I, 16 7t v HETHIRESNEFE 3 THD, BB, (WS O FIE
yHLREIFTHELEDIETHL, 773 ¥a—&OERIT http://www. tera. con/
12 E72UCSD T Tera OFEM 2 Tid, http://www. ucsd. edu/ (2H B,
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A=AV 21— FOEHTHS Gl Cray &, KERT—ATEREHEAZZT-T
Wiz SGL/Cray . BERAH O Cray AHEEOER EICH 2 600Miz ¢ Alpha T -7
T3E-1200 Dfiz, CC-NUMA 2367 { SEFIRHEHED Origin 2000 @ 64 HIRE &HIFD
RATEES LT IBMIE. 8 /— FO Deep Blue TF = ADM#EIT» TRET W
77e 7. &1%D Power PC (ASCII Btue Pacific (LLNL) #&® T) OHLLEHRO—2T
& LHHEMOED L BRI T W,

HEDZA =AY 2a— DNy ¥Chb, B4, NEC. BZRENZVOT—2%
WX CBIML TV, BEOKEICBITSA—ara— s OAMMELZ S S b
FHBERPHI S TWERE TR ED o7, BEX2LGE, IV =—FAFETIAZD
T—ARHER T,

SIN~A B AT AXTiE, VWh® Y —/3% ¥ ¥ Té b Enterprise iz T,
HPC 10000 GEBFF Starfire XFHINTWE) &) SMEER NS Y Fo ¥ V& 0AA
TV, TOEEEL. ESACET VDD WP (YA MY AL - AT T aE
2} OFT—FF7F T, 12002y MIid 250MIz @ UltraSPARKCIT 28K 64 710
o F THEREEEC. Ak 356flops. T4 A2 D 2B FTEBMIELDIETH DL,
y—ry b LTI Ay b7 — 2 OFEMRES - L LTRIRAATHRE L) TH 727,
O F EZ TR ELTHEELT, BAL6 L=y FT1024 7k v HFDA—/
I EHRT AEHELHAELOILETHDL, =Ny ELTIE, ERICTH
@ PA-RISC % FVv>7- Exemplar % DEC Alpha 70+ v @ 614Miz & H\v 72— /D BRi
YHHot. DBC O T—ATiH, NOEPHRBEOBHZEZ L HRh 27 THAE 2T,
FOF—=F b LI A= arE )TV L ATEPTEWV) FTEEZIT-T, ABZ
gVt (®3) .

&3 SN A 7123 AF LATHTFEDEF
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VI by TRy — VOBETE, OpenMP @7 — AAEB ZfET A, OpenMP i David
Kuck #%3%37 7~ Kuck & Associates #t& Cray Research ftA3B 0 il% » THDH T 5 4L
HAEY YA TOEFEFERETOTOFrSLEZR—F TNIIT L2700V RDT, &
KB directive IZHEDWTERIHLR LR T 5 E 7N TH D, 7—ATik, OpendP D3
YRS FORNRLERNCLBFECRA P L= a yETH E3HIT, BIMEECEINEOR
FHTFHIN TV OpendP 0 Web # 4 Fid. htip://www. openmp. org/t2 B

Fof, BHEFLWEZATIR, #HREKD/NV 270 27 %282 Compaq 253730
ZESAYERBLTW I HITONL, R332 — DY 4L IV THAR
BALT AHi L v S Ehbahiv,

4.2 Research Exhibits

Research exhibits it. FESEIZ M4 b ThooAs, SR ATHEENLTEY, $/427
— ADEESRHNMAH EARTH, FEEL DIEFHREL T, 5. RE ORI
NASA DFFZEATIZFNFRIEW T — A2 B2 THRIBEERTAL L LI, AT 7ovx
YR ETRERO T —AEHZTTO YV 2y MIOWTEREE 217 TWzHR A S
iz, BHRMICEONFEATHALE, KEDLOMEN 39 L EHEIT, FOMOED
LIZAAN4E, -0 nH 3, FRICTITILRL 1 hE R Twis, REOHWR
AACHADE, REEMOBEIR 13 #TC, FLETMEHRPA— a2 ¥a-2bLr 5
BEMoOMRIZ 1I3HTH o205, ZOMIZASCL 7odc 2 D L 5 ICKEDE 7T
Fie RFEOTOY 27 MR ORERY 13 FdH -/ KEOBIFHL, 0k ) kih%
TV PORBEDOLEPLEBZICHAHL TS &) T LR T A, B, KRENHC
BAA—NRaya—% - 77N —3 3 BRI BI ARG HADEPEFERTE
720 BADGIE, BEEFEMX & Ninf). RCP(PC 7 5 A %) Z R E MR L BHEAFD 4
MR LTz, FEREOD 6 5 EAEULHE - TS A5 HEEILEWT T — Az H
Z1-EASHE, RWCP, #iFiif Kid, 7~ ADORESREBROAF L ENFI NHEL Tt
@%#%%o%ium E$®2—A:/al—&%ﬁ®7D/:¢bﬁiTTU& Ve

%ﬁ?éﬁﬁ@fnxlﬁbD%M%%thw ‘

5. Technical Paper

Technical paper @+t v i 3 /Lbié: /UE%JJI]L?S:#O YA AN R rﬁiﬁ’}&iﬁﬂ‘-ti’ﬁgﬁ
WS, SR, EREER Y 334 %ﬁ%%@ BRI < technical paper session ASELD
oD L TH D, FIRSNIF 1@57%(?%?1%)'“ FOEBSHELY
bR DBELVDOE 2o T, £OHT, BAD LI, b%@*k BAAN 2 o> Ninf
MEOmL. FRKOEEIMOr—F~<4= /7%-55’9’"5 W FIZEAROAROH
AAEYTY Y ETOGIZMT 5 im3ﬁ#fﬁént(#ﬁuwﬁﬁo%ﬁéﬂt
BLOLBNLESFOMNE LT, 7707 —3 3 v RS A REER D, HEid7
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N R A, B, PUaT7S4¥—YavhbhE, T—%7 0 FxRVAFLE
NIZEZBE T34 T FREEO 1 SE LW IRELTH -7,

6. Gordon Bell Prize & Sidney Fernback Award

LR EA SN TV A ARESR 7077 ACREDFTRE L L7z F - M54 5
12 Gordon Bell Award 1, #@¥ 3. Performance %9 ¢ Price/Performance S 2 -2
DF— KI5 6NBD, SEIZE L1 20F— LW OEHMIZT P —-L TS
b . Permormance ERFI%ZSET % L & 12, Price/Performance HMTHRWAERTHL
TWDT, IhbRMA R TRET V), BN LZELE 2L DILETH
Lo FEF—LEHUTO2F—LTHo7
(1)Price/Performance EFf9 F=—KFE LT AT 7 EAMREHDF— A
98 1B DEC Alpha A7 — i a ¥ 2AVT, AP TORE L/REBIIOWTHRY
L7075 A% PWMTIHERLALOT, 10.8Gflops/s/SM WV HfEZ R TV %
(2) &M
0 A7 7€ AfFIEAT & CALTECH fbod F — A
Performance §fi&, ASCI Red > 3400 / — F (6800 7Tt v¥#) ZHAWw TEIHDEH
PR A6 72 b T, MEHOENIE Y 430 Gflops 33 & 17636 Gflops % M. F 7
Price/Performance ZHPITi3. 16 5D Pentium Pro ® 7 7 A% CTRIBOME L RN D
DTH5o

T, KBRESETEHMBEIIEL O A2 T7THeAFEE LZAIZS 2505, Sidney
Fernback Award ld. @5 FAZ®D Charbel Farhat 2% E L7,

7. SRR

SC FMERINL ZOREIE, DEERA—NaryEa— 300D TH A, &
EDTY AT DU REERML T, N7 2= A2 Ea—T 42Tk
Ry T2 DARE ot FraAMEy 3 v b, BEBEC/RALVLHY,
BRbdl, BAMETHLEOHRLZITEH, Thd, SKEOENZBRLIES
LbOThH b, HreOBEHS, FECHE LYY 27277 LOBNERL BEE
L. $7:5Ch BB LvdEBFA N0, FRIFICBY 54— 7 LT Ol
Y LT T A R DHIR R %07, ZOSEIE, M MR ZHWTIInEGS, &
FHCIREOO0bnThHy, KEIZBIT LN 287 4 —= ¥ AR O T TORM
W5 LT, $HRORVEEEILLEEL LS,

)i

Ak T LD IIho T HEKFOMIBREE D 5V AW LHEGR L Tnziin
2o ZZIRHTAKETH A,
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HEREH 3 HECCHFIET Y =2 MR

> 2 TiE, 19984 AR Blue BooklZ FE » 7 A LTHEBENTWANR OV 27
b e F—vk, 19974 ERR Inplementation Plan® ZIR L, B4THE. FTHEEBHEITM
LI dE R E BT 5,

1. NSF (&KRhEb )

(1) Supercomputer Centers

ToOFEHEE AL D, PACI (Partnerships for Advanced Computational
Infrastructure) EFEIENE 7O F AT, NF DA —a a2 —FE ¥ 2L
FREA T T\ B, REDEFERTIE, 2~3 FURICEATIEE & 5 2 27 Al
M7 T 70y TAET L0, RESOREVREORERAND LHiT~2 7 Lotz r
FYATLEFT D2 rHiOT A b EORFAFEITHN TS,

NA Ty PRSI EEEGR L2 viRE R, #F. JECRmL, 1754
Hramlt, BET2V 7 b 2 TOREET I
BEII L 0RO 294 FANER SNz,

(1) NPACI (National Partnership for Advanced Computational Infrastructure)
California #% San Diego #& (UCSD) ZH.[MZ, Caiifornia K¢ Berkeley
¥Z. Caltech, Michigan K%, Texas AFOMFEIRFFEH A4 Mg —A°
EAhhTEY, VE- Py IT7=7, HEYIab—arilif, 5M
f17— ¥ "= AR EORBET — BT e EE L T AR ERY - TRCRARY
bhAF=yEHD A a—T 4 Y FIHERETLETT S,

(2 NCSA (National Computational Science Alliance)

I1linois &% Urbana-Champaign (UIUC) DMLz Boston A& & DOE @ Argonne
E ST B AL B A R L T B, SRR T, TR — /3 —a >
¥ oa—3F 4 ¥ 7% Silicon Graphics, Inc. LiE®H TS,

(2) Computing systems

ZOFEIEBIZEY T SBlue Bookd ¥y Z AW, RS0 kb oS, T ITRE
fFEBLIIVE2—F A VT VAT LON—F T 2T IOV TORERT - L %o
TEh, ¥ 70y 7AREOMIET — <, Ao T0AWUREFSVwEEZ btd,
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(3) Applications
IOFEFEAE., GEI e —T 4 Y FOVLERET T - LT L EERRERE T
WhHEEZ LN, KOTOOF—hHAEEIN TV,

(a) BhfEL > %) v 7 Hik

RV v &) v SR, 3RTEA N T ETRUET 20 {002 ATV,

Bl LTid, 3RTCAD 7o EmEiK &Y isocontouring 23 %, T/, Wi
b U ISR BV EEN 3 AT T — ¥ FHPH 4, siEEREEE. —BRICH
ENTE=TT 7149 ZHINTHLH, 3 REGOF 2 TNEAT ) =V iTHgET A, &
P, B, LA S Y AT 4 0 7EELTERENRLE, ¥ DB EED
BELZbDERBLZIRALHEOBTESLYROTEILIIE ST, KEZELVOEE
WET Do NSFATIEL TWREEL » ) » ZF#f5eid, Purdue A% E L TwA,

(b) AR EFHEAT 7

NSF %8¢ 205 A . F /7 73 AR CTOTED b PUBENRICEF ORI
BN MOIFREH AT 2 LVYETH Py ia b - a v hkesELL. &
OFEIL, PR B AETF-7+ / CMEEREZ v Vo R E L
HEBESL TV, TOHFER, TELT7 7 AV IVIIBIIZBFBEELEATLEL
DS COIEREBETHROTMEIH LTS,
FIVNETF Py VEFEHEKEOYIaL— 3 CR.EF- 74/ YHEEHICL Y,
WEFEORFLE Fv FEOREEREBTLZEHFTE,

(c) Macromolecular Structure

UCSD Computational Center @ Macromolecular Structure (COMS) DHfFEE X, 47T
RKEOTODYIal— a3 VORBREHITLDICAS YV T MO T4 VFEEV o - Ve Rk
L7ze COMS 12, I 7R MERBREO &) 2B REEOF — O RoT5
T OSBRI T2V 7 P72 TERBEL TS, (M3, NSFiZX o TS h
72 UCSD. Scripps Research Institute, 5L 0¥ San Diego A—/3—a > Va -4+ %
DR 7O 7 P TCHL,




2. DOE (x4 L ¥4)

(1) ACTS (Advanced Computational Testing and Simulation)

DE D73y 7K=L 70 Y5 4 DOE2000 OEBELMIE, 79 ¥ FF vl
v & ASCI {Accelerated Strategic Computing Initiative ) TdBd5, £OHT CIC
755 D LR b O ACTS Toolkit Tabdo ZiLid, DOE DEBICHELL TS5 4
THY, WLV o —F 4 v VHRERAZMET 2V 7 b 27—, TATY
b, BEODHEVATLAEFEBLIIE LTRA,

#1721, Scientific Template Library 7’92 ¥ x 7 +Tli, %@ DOE BF%ERr & KD
FREVZNLTE Y., MEICHARTE, £EHEMDSH S data-structure-neutral manner
CTEINLV T T T Y= Fy FEERL TS, DOE & LT, EZTALF %
FrEMSE ¥ — L Argonne, Lawrence Berkeley, Los Alamos. Oak Ridge @ 4 EAZaf
HFCH LVBED Y Ea—F (¥ /T =57 2 F v 2 EATEL LI ISHBL TV A,

—7. KEOFEHHEOZSM, k., BELFTLILONRERDTT v L
VIial—YaviARHYTA700 ACl U T AVHELEL. FOMED A
Academic Strategic Atliance Centers {2, Science Based Stockpile Stewardship (SBSS)
OxtE & THEMERFH, BLUGTEREFHHEBEOME T T 2 5FEMRe & &
WTwb, EOBELT L I513, KRELR, €7 Y7, YIab—var, §HD
BBV T AL THD, Oty i3 ASCT Bf%caT & EH L, ASCT #f56#
& OHFRGE - REERET L,

{2) National Energy Research Scientific Computing Center

2T, BhEAEVEBHNSGrand ChallengelZ & T ha FEw 2 ABHMNT 5,
(a) BT

BE 7% 0 fLLToEWTF LB OfEIR. ERO 2 0% 3 2OREHHEEH
KXo TRME END AT OA Y L FEIRE (isospin) (258 HEFE LA  hD 720,
BFOmEEEET H0IEEENHVLNL, HT-b L UEHEBICH-o G 7 —
OryPERELRY, TONLERT DAL IEREERIIFELL 2V, M- BFE8ELT -
FETA T A YTFLIELED, MW AN TRHETE 20%, SAEHIELEAD
MESERNTFED L) RbOBEL 7 A M2 0EF S A, NE P ETHHAEER,
ONCEATLHBEBFORAEVE FTETAHRET O T 5,
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bEEN I~ Z7EF 7OV b (NTTP)

DOE K18 T A NITP FHELR T —~id, 7 A0S ATt~
RLEEEIE, Y3 —Y7® DIII-D, BE® JT-60 Lviol: M A< TRAERRENLT
I A< ELHIRBEGE CHR T E /- gyrofluid OBFETH L, TRLEDHEFAFr—1L7
y 7ERE. L OB L e OB LR ST RD LA h D, w{ 2D
NITP fF3idgln B MIZ Lz b 8o T2 BB A ThoEE,ICES R
MTTHY ., OB, LSO o5 E, HEOTLORENRES
DA TEBETRONTWS, AT REBEORIGEHEY I 2L -3y TRLNS
THRNOLEMRIZEGEL., R CAOERLUE L YHICE L, ZOFERNTFED
T— i, BEEEOMETREILT 20PN ELR I~ s I ATEROERMR Y 3
2 b= arEfTI L ThHE,

(¢} MBRRETHLAN .

RERATIE, W OPORLLMEEE AR ERORR f@l?&TLETTmW
N2, BERatd, R AT A—F T2 70y 540 FORELFE L, OE~—
ADEBbEETRACSZ Eick b, BEMICH I EhD, ANST-CADIC) @ 7- @ Bk
#2537 —it, Argonne EIHIZERTOHFHE L a0 ¥ a— yFEOMF%EIZL - TH
SR, F/N— V7 O NASA Langley iSEt 2 ¥ D0 A WA R BPIRREHRE L (CSOMDO)
O — FOOORE - BB ERICHEA S hiz, CSOD0 HeMEHANETHW A
R FOBBMNEED L) Bt REMEEIIES LT b, ADIC PPEBE L
CSCMDO 13, Bk S /- MEEFRE 2 BEINICIER T 5. CSOMDO 1 BEoBEIZHE)
fbahiz IRTEAFBBTERENLFLTBY, EAVAF AOES» ML L-FHB X
CHETORAERASTE 5, AN b & 4 U 2 8202 b % SO X
70y OREFEORTE MR, XETLOIHVLNL, (SIMO @ BB

LRONHBERE BT A — 5 10T B ARG TIREEEE TS 2,

(d) MDH o> B St

DOE 2734 AHF90E 1, 0 A CERIBKEEETE (enzyme malate dehydrogenase (MDH) )
DRIERY I 2 b—2 3 v & RN € 17> T do BIFRAIABZEERIZ L D | Bf
B, RHTFRUFHMEMAIZL ), W ATHREF F OB THEZERT B ROG/
AFEFE L. TALETI T 7 4 VOB LEAE~ MY 7 200 5 AGEIRII80
WMDH RS S E N ARV — T OBRARICERILE ¢ 5, Z OBRIEMIZFHD
REUL T MH OB HERREIC B 2FRRCICEL S E5, LAV FHEMATILE
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BGEEDRFE O MU R U BTk 0EE L ARFE i oI LEt~D T2 v
FHCEEGTLIO7— 5137 3/ BH°WH OB CER2EHERLLTBY,
WA RNERERFRERLBTFETHLILEREL T D,

(e) 4 FBYIF
SEEELGOERE~ 2y aFEF) 7 EY I 2 Lb— g YREEEODLTH
Be LWIHIDIE, TNHOFEDE { OFEREN L REEIL, 60 MEL LTZEftanid
LETHDH, ZOMEMBORVODELE2E, BEXGFRIIBIAETIYSE Il —
TayTHERE O BEEFCAHBE O 7V Xaey 7 b2 T2 ERLTYS
Argonne [EVEFZERFO IBM SP OSSR 2R T2 2L THLH, ML, 14~
ROLERE & AT 5E#EE AN TWD, 100 14 v BI VMV AT LAORE
BB, IBMSP FOSflEET LT AATHWTELNE, ZOMED T, 3
IR ERVAFAMVIBENT N AA 4 VAT LORERBERROITAZETh b,
FIro A A ROMEBIBHIE NS, IEHIL. &2FRER7 VTV AL LT —F-
Va—vRA-KFrrxnwEb LA r0s 7 A7 EEBE~NTHAL, 75 BFO/hs
52y DEEHEEE . JOEIR. FRBIHET Y vV TORRY FAYDY 1
L—arv®klini, 9F 75 A7 ial—a O fFINEE~ IR EN TV A,

(3) HPC Resource Providers

ZOEEISEE AT — <X, Blue BooklZi3 B ST \»a%, Grand Challenge
¥ F—=< & TAHEEIC, Intel Paragon. IBM SP2. Cray T3E%: EOEcfewmatiag) v —
A%, RHEN LD a—T 4y VBB RATAREFHS-TED, 20200
. Bk EhTwi,

3. NASA (RRZesfi/E)

(1) Grand Challenge Support
(a) FIEMZERE ST 27 F (CAS)

NASA DEIEMERETL Y 22 M, MEFHEFRTLEL ShOME, Tk,
A 2 VR A RBE L 2 0 A N CHET HLEREE T AERE I Yo - T (1 Y VR
A VDI EICENLTvib, MZEFERETEEICIE, SEERE, SRS Esmw,
EEERATZEHASH D MIRRER, TEAFTRE VAT LN FIIMAE LT 5,
CAS DIFZEZ L, BREPHRATRMEZ RO T2 I MEEPA TR VT -V b2 P ¥
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OFRERENEV I 2L —TaviidhbboTwh, MSA 1, §—FR77 0 nrI 0
BT YLy ¥ —0RkE - HEREOSEE, BHEEY I -vavitdoT I8
R 14 5 BIEHRLEZ E %2R L, JhiCX-> T, HET FLOBRETHRL.
NASA DA A% — V¥ VEEH TV AT 4 (IPS) 7OV = 7 F ORI OEE, N
DFNEAAY -V LIV ADEEGEEY 7 VAT AHNTY I 2 b— LI ET
H 5o [PS OFMHEF VBB 2 7 43 3 21— 5 (WSS LA Sh, BlEst
AMELTHELRBETHS D, [PS-NSS 77UV 27 hOT—id, KEMRFTAY -V
I Y vOBRFCEE LY Ay, FREEE, 2 A PERRT AV - VERET S L
%o

(b) #EKE FHORF(ESS) 7OV 27 b

HER L FEHORYAIEL, 2 00MEE AN—- L Twh,
B0l GENSENSHEIVEL2ROEME L) I (AR TLODRr—F T
ety Ial—i g yOBERTET), |
BTN, BETFAVERENI v Y e YL TFRINLERT ¥ QN - AT - HE
EAITIBIHTAT) XLAERRBT S

ESS Tid. HEBOFEBEN L I ab—3 3 v E{oTwb, T2, KEROBIF. X
B, FHOLRL EOEFVER YT 5AKBEFFEEZE> Tnd,

(2) Testbeds. System Softwere

NASA @ HECC ffZef%et > # Cidy WHIZAT AV 7+ 72TV —IVOREL, FL
LTOF7 T r—a v B@5%kiToTvid, NMSA OEED Y ¥ a—71 ¥ Vi
BEIEa—F 4 ¥ VR OFIAA~OBE A IET 2 20K Sz, TITHS
NASA BRSCHT LB A v P T =7 (NREN) R, AP L=V Y AT LOUAY AT L F BT
O MY A 7RUEEMTALT 7Y r—2a vOBBPETEL LI IChoTwA, NASA
i2 1998 LSHERFIT 100-250 Gflops OHERERFF2, A7 — 7 7NV 7% Teraflops 7 A b
v FEEAT 5,

4. DARPA (ERHHES%IIFCaTHIR)
(1) System Environments
High Performance C++

DARPA (Defense Advanced Research Projects Agency) 2% # L T \» % High
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Performance C++ project i3, C++ 70 ¥ I3 U FEFEPHEV., BRI 705F 3 v FDOE
EEFLEAERELLIDIELTWES, ZOTFNIE, F—F Tl F 7= VIR 2
BFIOMH &K~ b L. B=F TNRHEHT7 7)) r—a YOEERLITREE L. =28
A SOFECEIR— P TEREOY —7 v MRRET B, ZORKERIIEEY 2T
R AHTAEEF) S AT 290 ThLGH - XFAF)wLF Oy v YD LI %
BHOTIy M7+ —LATHHENZLZEZ LN T, DARPA Ofabvid, FHEEM,
THH, BENT ) r—arDi—LLAREESTHY), #LTENLE., FERLON—
K277 b 75— ATELV TN I TEFGATFHHRAODA——avEa—-5D
BREVLELELTWE,

(2) Scalable Systems and Software
(a) AF—F TNV AFARFVY 7+ 727

DARPA DAHZ =S5 TNV AT ARV 7 o7 70558, BL& Ar—9 7N
THBL Iy Ea -y OEMERET 2, 7O7576E, 7-F77F v V7 o
TayR—F FRENET A2 LIZEAL Y TS, £#hH13, DOD AALEE L Tw 2 Hri
ROAr S TAREEI Y Ca—TF 4 ¥ 5T AT AOTEHBREOY A 7 R & BRIE
FPEELTWE, T=VE, N—F727, 08, 77UV Tr—v a3 YO MEWE
PR EREN VBT ) r— 2 3 YAELEBHR VAT LAOFRELTREE T AT
BLETHAE, 7770y 7Y FAYAT LOROOKERNTRIL, TOMHEKTIE, DARPA
PHEETHARELLETND,

(b) M-Machine

M-Machine (3. MifvEETE{fE2 > ¥a— % TH Y, DARPA @ "Mechanisms for
Teraflops” 72 ¥ x 7 b & T, MIT(Massachusetts Institute of Technology) @
Concurrent Very Large Scale Integration {(VLSI) Architecture 7 )\— 7/A%gaEt - e85
Lize 207 Y22 Fdiabvid, nulti-ALU (Arithmetic Logic Unit) processing nodes
ORI LY. L OHFEHIIRBEEELENT 2 IETHL, WRE VIR T A
oo AEYEFEL, —oDERAKICEL LTWDEIFGFHZEN | Fv 7 EOELD
HEHTHETL, AH T2 @3H LRFPLETH L, MMachine 1, H
(horizontal)-Threads X IFENZEFIGEFOHRICL > TETOEFIRDFF =251 F
4 TEIERMIC T F T 55 FETT D L D IZEREF ST 5, [MBkiZ.V (vertical)-threads
ZELT, ALy FLAVEBRRERAL, T2 79407, AT, E0EhEE

B¥ %4, MMachine 3. /—F&7: 0 1,200 MIPS & L < it 800 Mflops #EHRTH)




tRE¥ 3 HECC IO xIHRE

2 EESN T ERT 4.

(¢) National Compiler Infrastructure project

IOTOAYV s bOHETEIAR, 225 IHFTORPNI-ERGLEEE
L E¥OENBEEREL T, 2y, FREDODOMETT v 74— L%
BT ThL, D7 12T 22 MIlE, Stanford K% Intermediate Format
(SUIF) 7a ¥ = # + & Virginia KFD Zephyr 703z 7 b2EENE, WIF 70
Z FTid, DARPA & NSF A33:Egks7 L. Harvard K%, Rice K&, California K% Santa
Barbara B OFFFEE & FHFEFFEAITHN TV 5, .

ZITR, BUOLLEHOEEN LD/ - M -0BEMETELTED . TOENIE,
EF 2T T, W - MR XEESHTHY, Bhosidzl. V7 o T ORI
FHEBTEDLVATLOMBETH S,

Zephyr 713 % hid, DARPA & NSF IZ & D ¥$E 2N 7- Princeton K& Virginia X
ZOEERIZEETH S, Zephyr 70 Y =7 b OMBREER, WHECLVFESHEORLS
L T\Wh, Zephyr PRIRBIIMSRH LML DERT L V) —fHOBELZ LT
WVdo Zephyr FRIFRHOSHEN D L IIRMIFF 2T RO T /37 P RRRENHILD
k&N B, Zephyr £ >~ 77 EFERAL TWiLE, BRSAEPLGEEhL I EICE o
T, BLELZPEFEORNC, BAOFHSFHEOIR, HL WG AL L RSHEOMRE
HCEL,

Ad) EHoIFEY 7 My T ORI

DARPA 74T ARANTEY 7 Fya 7OHEFHETFO Y = 7 T, EFBERATE EE
DODHF7O T I LTHL, FOEMIE, ABRERETIFETZ v 7+ — 4 LPRZRW
FEIRMIISL Y 7 b 2 TRy F(ISV)  EERR L TRV YofRE) A7 2R L, K
EEEHGNDORT —F 7TUNEF Y 7 b 2 7TEANNEEZPITLZETH L,

DTS T AOBEENTIVIE, EEEEL 2o TWAEIYRATLY I P72 TEA %
A 79 (FOZI<PhRNCT ) r—2arv2EHTLOHEY 7 b7 T 7~
V) FRWT, BEEomBATEY 7 by 2 7oE—ERoOEF{tETI 2 L TH 5,

(&) HFIZAT LTI 2T V—

IOTUAFIAIEMTEE ISV X, Ay—3 7 V#FIayCa—F1 I Nn—F7
LT RERFD VAT LI T I 2T AR TT, SHIBEA V¥ — 72— ATHD
MPI L DEBHAICT 2 L ATED, K7 7 r—vavRAR7TO V27 MIBERERE
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IZREEANLD, TEDY W7 TUr—2 a v B—9 IV TEEERLGHTS
WA RMEEAR-TIET, IMOIERT T v P T 4 — 203K — FAEAKICFEES A,

(3) Embeddable Systems

COEB I, 1998 EEPLHERENTLOTHN., Py 2 ZAOSEAERTII W
A, BIEELTEIZEIREOTREEER L, 1998 EEIZiEM L7 Defence Technology
Integration and Infrastructure HOIEHHA Middle Ware (2G5 3NbEEZLNRLIE
PHLIOEBIITEL -, :

Quorun BHFHREFET DY 27 bO—ETHEH, FO— W RBESHRIE2—-T
£ Y VBRETID AL E LT AFKIFTOT -V ADE ) T FL—FPFRTE,
B CELZ L AL TAZEICERNELUTTWE IREOHKE T —F7 7 F vid,
LY FL—=F) )= RFAE—TF 9 b 74— LDEHIZRAAH LT, FO—230 08
WS END, FAOIE, MLETOa Y Ea—F 1 v ZFR{GHEFIEO L 9 LEED +
—ELTABbEN G, 22T, ALarEa—solbh Ltk BXU. AL
Y¥a2—ZEOMEEY L) BRIZTAEMCEIPLTLER TS,

5. NSA (ERZEREER)

Supercomput ing Research 71 47 L

NSA @ A——arVa—F4 Y IHE7O77 4, INLAEOHERYEL
WET A, ML T TV —2a VIZESEBTTWS, NSA OFFSEEENL, Bl vz
S IOREETO N A TR ED E L, BFNICESZLTAREH7OY o
P EHWIHEBIZITRATWD, BT0o70Y 22 MIRO 3OO TRV 7 P23
BLTwE,

- EEEORITT A N 24T MARQUISE (oA AMEMfEI Vo —5)

‘DARPA L O F1C, F /B UVATAZOy VD3RIV Ea—FT—FTF 7 Fy

FHECEARBEIEET L3R A7 FMMIEFFHEE T O 27 |

BT 2T 4 v TOR SR IERT BV (oD ORENITI RO E
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6. NIH (EIT#EFRT)

(1) 2N F X714 HIVEFR

National Center for Research Resources (NNRR)D I v ¥ra »id, 24 AF 1 H L
e RBA LT ) V—AREET LI LI T, FBLTWANHOLDIIER
O s LTI ETh S,

NCRR 3. #EFMEMSBFHOBHTHEL., FLIBBET LRS- ZITTiER L,
FRIHIET 5o ZORAOHIL, £, WROBEOTED b LY FOTERVEH
TREHAICHIF TS TH D,

(2) Biomolecular computing

SFEPEERTOBEI Yo —-T 4 Y /HfRE, RAERES. BLU, oa+
T3 AR L B ZOREN, BENELCTHTLILETH L. NSF &0
B0 b EICNHE, BES-AOEMRETOOOEQEZERDOERET VDL S %
PN FHARNER RO LW EHE OO TR 2 L7z,

(3) DPTHEMFFEEME ¥3Ia2Lb—%

BEIVYa—T4 y FEFAVZGFEYZFRBIIE#EN T o, L LTS 2E
Brhb, TOFEIE, TEFALIY AT T —F(AchE) 2 W) AL BT TOE
CHAET AR REWE, T I VAR AREDO L I L—va v ThHL, A
RBUCBIEL, EWMED L AT LOREE > TWAEI E b, AchE 1T, £ { O—HM%
EHMREEDY 4y e oTwh, NIH & NSF A Z#3 2R, ¥ 2~
(tetrahydro-9-aminoacridine)® & 9 %7 F N2V ¥ LA T Z7 —HHIHIBEAT V2N
A v —BEOREIMLICANTHL L2 RE LT,

7. EPA (BRiB{R#ET)

Bz B4 2L

EPA #EEW3R{Lt > ¥ & Wisconsin FHEFHFAT ¥t > & (SSEC) D12 & 1 EPA OF
BEFAC My TI—2 AT~ a rERACT 3 KETRILEIPS R Ohi, D
Behid, SSEC EEEEI-BLEHATE (GOES) 70 & IR EIE % & A KA L WEOH I %
WAET 2 VishD YAF A L— k& B, ZOMHEE, BE7AIHEL > ¥ (NCAR) £ VA
FLRREETNILo TFHRENA JREETF—IOEOAEZEL LTRA S GOES 5
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BERTERL-ZEOF— ¥ LRBEh D, BEhAEIE(RA. BRAKBACRZ 5. ED
BRI, BVESG, BrVWHRT TERSNS, VistD id. 72 AT —va v AEY
AL LT Y EERET A LI L YRR ORRETEEL T 5,
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ftE%EE 4 SIAU—F<v7

SIA(Semiconductor Industiry Association) @ — Fv v 7, KEOPEKIES
(ST A To T d, (MOS Z Tl d L7351 ABMOREFETH LM, ZhIT,
1992 fERR, 1994 4EpR, 1097 SERP R INT VS, Zou— Fv v 73, BIKE
DEMART LG TR, F O LR EREREEIC R TB Y. BETH, 20
HREZERLE D) v BE b5, RERTE, ThETAKsSN/Z3 20 SIA
U= F?y 7ZonT, L HROETHLL., 1997 F£0—- Fvy FEHER
U— Fvy 7ORETIT ),

1. DRAM
1.1 DRAM Je/Iv ik

Fy S ULA R EHT BRI, 9T FRIA 5 DRAW HALF - PITCH & MPU_GATE
COMESNTTyE Y7 SND LI ok, INETO, O— Fvy TORME
& DRAM HALF—PITCH 2 AT 70y FF2 @1 D&Y %0, BI2—FT 2,
OTFHEH — Ny 7Tk, LEREOFHL L %o T b A%, HIEI, 1999 £,
SEAT0. 180 7T AL B 256Mbit DRAM DT A FE L TV 5,
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1.2 DRAM & _
270y P LABRELRTH, DRAMMERED | £ L L oTWnE, E
B> 256Mbit DRAM O HifiTId, 1999 E#ID D= BRI & 7 2 e AR & v,
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2. MPU
2.1 WU BE (77— P R)
L, 1997 FROALFER TV LOTEDHEER L 27T,

_ F1MPU 7' — F ¥4 X (nm)
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LA L7465, SPIE(The International for Optical Engineering)® £ 23 [0][F
B VR TY Y AT Texas K& Dupont BERLLM) VT 7 1 OFRHBAPTHNR
TEEIC A SELOT, ElOO—F3y 7 ETHEV, BROABF LTI
i

@ 0.08 . m O F ¥ £ 193nm (ArF) DENLE AV TH - 72,

@ Texas 2 Austin ) graduate student team AL 37 A F & %,
DuPont Photomasks Inc. #37 # F¥AZ ZHREL 72,

@ Sematech @ fund # 5T 726/ ThH 5,
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