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<J¥ 2-4> Projected System Performance Development
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B3 MEZo wHAFE 2E 3 2B

FR HAZES F#HAFHL &I IVIZEHH o=z MpAst AYst
EXE ot UCH G 0= 22 F#HAFH ML HAH F#HBFH
ANEOl 22 251D 2ot AlJl= HEH SRS Jiotl JA2H, AHAFE
B clOIZ A0I22 BE AL =Y AWM =Wl AAO| ItsEt
FHBEEHESO0| S&E6ID A= AFHOICH OlotiiMeE O FAHEC LHEsS 41
20 HAIE JHtzs ESEAIDE 8le 8 www.Top500.orglll MAIE X2 S

gt &l Ch.

O 0=
4 0122 ¥R 1993EEE 2004UENIXIS E#EF=HNE UxJIECz2 2 M
HHA2 45.8%~53.4%E XKXot] UL, AsIELEZE HME 50%~60%E
AAotD QUCH OlR2 0I=01 MAHAMM FHBFEHIIRS 50%014= xHXIct
b

0 USE € = UL

<X 2-1> Status of supercomputer capability of USA

1993|1994 (1995 (1996|1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 Al

1J
HI

2
+

238 | 243 | 261 | 267 | 265 | 290 | 272 | 233 | 254 229 247 267 3,066

0x
or

731 |1,228|2,440|3,357 8,677 |17,561|30,201|51,462|64,614| 149,046 | 298,722 | 686,733 |1,314,772

% |47.2|48.4|52.2|53.4| 53 58 | 53.6 | 46.8 | 46 45.8 49.4 | 53.4 | 50.58

O g=
2= AR #AHIFEHIRAE UHZ 6%~ 20%UHE XtXot) U=, &8s
S JIE2Z = [ HMZ 10%WH20ICHKE 2-2& &>,
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i i e |
<H 2-2> Status of supercomputer capability of Japan
7211993 |1994|1995| 1996|1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 A
4| 107 | 82 | 73 | 80 | 91 | 69 | 57 | 63 | 57 47 33 30 789
ds| 353 708 [1,233(2,705]3,445]| 3,700 | 6,473 [11,220(18,384| 57,902 | 63,295 | 95,004 |264,422
% |21.4|16.4|14.6| 16 |18.2|13.8|11.4 (126 |11.4| 9.4 | 6.6 6 12.66
O =4
g2 g A 5240 2 FHIFHIRKE 2ot USH, <=

[

= Hi2t 20l Topb00~xIHEFE SO0A
H&E = I 0l C.

CHME 25%~35%& %

<E 2-3> Status of supercomputer capability of EU

T2 (1993 (1994|1995 | 1996 (1997 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | i

S| 134 | 143 | 139 | 132 | 122 | 120 | 156 | 176 | 162 | 176 | 142 | 128 | 1,730

85| 196 458 | 801 |[1,713[4,185] 7,021 |12,966|22,706|30,167| 71,794 (102,416|219,942 | 474,365
% |26.8(28.6(27.8|26.4(24.4| 24 |31.235.20(32.40|35.20 | 28.40 | 25.60 | 15.91
8= FHBAFELRAS S2F012 EH*EPJ ASIIECE 0822 LIEHHH
<8 2-5>% <08 2-6>10 20 R4 U=JIEe2 2 [ 2= R
2000 Ol H4ols =MHE 20I0, 2 0l=2 200249 0l Sotots =
NE 220t dsJIF22 2H 221 |8 Jelll 01=01 1993 0l= X
2 XNEH2Z Sotots FAHE 2010 QAL BHAIEH D=2

ZUXoO| =)=

Aot 2 2g = U
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<& 2-5> Trend for Top500 Supercomputer(Number)
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<& 2-6> Trend for Top500 Supercomputer(Performance)

3.2 TOP500 &#&8 =&

dSHCZ #wHIFHE IS, SSUst € 3 20H0A S&otd HU
gt 2MZ012 2+6t= Z0IA dss 28lote &R AF2INE =0
Ch. SHEMA SFIHZ0 OIZ2JI0tX EH st 20HAE UM E 2tEE,
Aol pshjselmetel AO0ICH KHIIME #HBRES EER20i2 22
A= SELZ JEGHH, 199380 A 20042 MHXI2l Topb00 #wIHABREHE S&
eZ dH=0

(1) #HAFES SEZ20t

F#HBRES 2EE

=, Ot= CHGHAXICH Top5004+HBFHS 220t AN
50X ER[EC. = AJEO0Hindustry), H7E0kHresearch), &r=&0Hacademic),

il HRRE0] 1=H0ICE Topb000 =ctA=
= F FOLACH. TOP500 #+HEFH
t LEX

| ¥2 wHIFHE =4
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AWM MAZJACH 243 =

Performance

rr

%" Application Area / Systems

300

250

200+

150

Systems

100

so

- n.n.,-_t.;ps(n]_o;'g.-'

B Database
|| Geophysics

[ others

Finance

1993E £ H 2004EMX (128 I1F)2 otA

Others

Image Proc_/Render
Chemistry
Electronics
Engineering

Com puter
Aerospace

Database
Automotive
Geophysics
Telecomm

Others
Electronics
Computer

Telecomm

<& 2-7> Application Area of Supercomputer(Top500)

Ct.
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<HE 2-4> Supercomputer for utilizing of industry in Korea

Rank Site Computer / Processors Rmax
Country/Year Manufacturer Rpeak
268 Telecom SKT Integrity Superdome, 1210
Korea, South/2004 1.5 GHz, HPlex / 288 1728
HP
310 Zungwon SuperDome 875 1138.7
Korea, South/2004 MHz/HyperPlex / 576 2016
HP
365 POSDATA SuperDome 875 1024.3
Korea, South/2004 MHz/HyperPlex / 512 1792
HP
389 Youngwoo SuperDome 875 1013
Korea, South/2004 MHz/HyperPlex / 512 1792
HP
390 Zungwon SuperDome 875 1013
Korea, South/2004 MHz/HyperPlex / 512 1792
HP
472 Samsung SDS SuperDome 875 897
Korea, South/2004 MHz/HyperPlex / 448 1568
HP

O 1= 0ke &E=0I

S UIlE=22 HAE0Y 2#EF01E 24HE [
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(22%)Jt 8%D ULH HHEZ = M MHM500042 af9le] #HBFH It
200 < 27%= HAE0F0 2S5 UALCH

ds)I=2z 2 [ie U=2t=s OE =012 UEtWLD UCH Topb00#+HE =
B & 44.43%Jt AR 200 2STD JA2M, MAZ0H29.75%)ECH HE &
E= LIEHHLD AUCH S5l 2001HS AAH2Z 20048 K ZEHOI SIHFA
£ UEHD UL H8z ds5= g2l HIAZE0 =25
1,004,400GflopsIt EEEIRULCE. Y22E 0lHE FHE NEHE 22 A
AN, d32 AAHBIIS 243E e A2R202 SNt i 82
gt 22 XXot AJ|l ME0IC.

fcltetel d< TOPS000 2= UEE S22 AA=Z0H 28:e =
HEAFEH= s 20

<X 2-5> Supercomputer for utilizing of research in Korea

Rank Site Computer / Processors Rimax
Country/Year Manufacturer Rpoeak
64 Korea Institute of Nankai Star 3067
Science and Technology | xSeries Xeon 2.4 GHz, 4915.2
Korea, South/2004 Myrinet / 1024
IBM
86 Korea Meteorological Cray X1 / 188 2188.15
Administration Cray Inc. 2406.4
Korea, South/2004
155 KISTI Supercomputing |[xSeries Xeon 2.8 GHz - 1762
Center Myrinet / 512 2867
Korea, South/2004 IBM
156 KISTI Supercomputing pSeries 690 Turbo 1.7 1760
Center GHz / 544 3699.2
Korea, South/2003 IBM
O =202 &&x0|
ZEH U=IIE22 2 [M(1993-2004) MIAHI5009 o0l S= FAHAFEH =
MM 22.95%0F st==F0kacademic)llAl E&E 10 UACH AzHZ &Fst Of
= gotH 25 1,308010 OIECt 0|12 MYP20F L HAR2O0F CIsez
2325 USS LSS 2E2F0IE EH 1990UIMK 17-18%==Z0 H=
1 ACH, F 2 HEU2 MdUECZ E#g2F01 U
HSIIELZE = Il U=Jl&ds &2t Aolst 25 B0H=F1 UL =
1999 OIFRE =% SIFHE 20/ UCH HIE ZEEU== HAISH
2E25= ZEHY 452 19994 0l ZYA SIIFEAME 20110 UL st=
=0l A 20t AP Z20I2%=E 22l &8t 20 088 #HBREHZ
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FHE 080t g7ols M2 822t =0 88 &0

ol

F= 200 2

J

Li2tel Z<L TOP5000 ENE K22 SACZ(20040|F)
IL 2

<HE 2-6> Supercomputer for utilizing of acadamic in Korea

Rank Site Computer / Processors Rmax
Country/Year Manufacturer Rpeak
227 Seoul National Pegasus P4 Xeon 1283
University Cluster 2.2/2.4/2.8 2557
Korea, South/2004 GHz - Giganet / 520
Self-made

O Classified20t2 &&=0|

ZEH ds=f12 HHL00% ol S= HF#HBFEH S0HA 20CH(4%) 0 A
46(9%)CH2l ZFE Dl ClassifiedZ0tIA &% 10 UCt Classified20te 2
oF ZHHAZOIZ AN, 1 SEF0/E 2P 19931 199449 0l= 200HIt YU
O M, 1998 0l= 46010t EE2=AD, 2005 58 M 1501(3%)IF EEL 1D
UCH.
HSIIECE 1 EEF0/E H4H=E M 19939 RH 2004ENHK KXol &
FZ=HME 2012 UCH CUE YA H NAMEESAUI HEEHA BHFEHBOH
(computer security) S0l 28 =2Jt SUHIMIHA FHAFHASRE sHU
felLietel 22 HIZ220i0 285 #HERH

0 JACh= ofi&0l Jtsotlt
= Qs Ne=2 LM UL

O Vendor20to &=2=0|

MIAI5009 SOl E= #HAFH SOHAM 13U(3%)0IA 50
Jb Vendorz OF01|-| 2D UCH 1994E 0= 5001(10%
H(3%-8%)=Z0A &1 U =)
52 UEWHLD QUCH 1993 0l= X=MA O
|—.— 2= "015 UKL ds)|Eze=z2 2 EHX 1 & =
Ct. 2001E0l= 3,741 RmaxJt, 200442 Z< 35,392 Rmaxd &t &5
UL,

- =
J
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O 32=20H0HAMS #IHBRE 2E=0I
-

NIAHI500%1 2HOHl FEO
FE20H0A 22510 AL EsIIE0A 28 U=JI&d dH=<g 2EF0I
E 20F10 UACH 1998FFH 2Ast SIHFHME 20112 ULH 22T R
222 32 F#HIFHL 80| NHH SIHFNE 22 A2 e
foltete 39 FRR20UAM 2EDHe sHIFE= I KISTIOA 2
%= 2101 Ol0l oHE &Lt

KNSHA #wHBFES 2EF01E &MHZ20F, HA20F =20k Classified
20k Vendor20F ¥ ZRF=29 5 202 U0 283 =0, 012 S&ot
M <H 2-7>, <H 2-8>1t+ ZLC.

_ i SRl
22 1993 | 1994 [1995(1996 (1997 (1998 1999 | 2000|2001 | 2002|2003 | 2004 SHA| E’lﬁg_%/:{
AMAEZ0F | 135 105 129 | 154 | 161 | 207 | 246 | 245 | 236 | 224 | 212 | 275 2329 39.20
oA E20ofF | 157 179 | 161 | 165 | 189 | 137 | 128 | 119 | 118 | 117 | 121 110 1701 27.11
st=E20F | 145 146 | 145 | 130 | 114 90 70 86 92 102 | 108 80 1308 22.95
H| 2 2o 20 20 35 31 23 46 33 27 38 32 29 15 349 5.65
A 39 50 30 20 13 16 18 15 13 16 27 19 276 4.53
e 4 0 0 0 0 4 5 8 3 9 3 1 37 0.55
A 500 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 6000
[&X: Http://www.top500.0rg]
300
250 /
—o— dlgtEof
200 = 9170}
8}’\_5_0
150 = i
\/ B2z o
100 —— e
——NE
50
0 ° ° ° ° o
th4= 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

<2 2-8> Installation Trend(#)(1993-2004)
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<E 2-8> Status of utilization per are based on Top500 Il (by performance)
=g
=0F | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 2002 2003 2004 A t('l%)—
%
S
5o} 592 11,26312,045|3,352| 8,225 |12,434 (23,362 | 40,674 | 48,611 [154,945| 222,392 | 486,505 | 1,004,400 |44.43
arel
o} 171 297 | 663 [1,275| 4,026 | 6,153 | 11,634 |24,358| 26,629 | 59,321 | 141,943 | 396,051 672,521 [29.75
Sh4
;i 219 484 (1,034 (2,349 2,603 | 4,987 | 7,322 |16,434| 22,812 | 57,554 | 121,998 | 190,095 427,891 [18.92
T
='|ok 115 139 | 380 | 397 | 1,142 | 3,375 | 4,421 | 5,130 | 6,718 | 11,649 | 19,098 18,182 70,746 3.12
A A 97 214 | 404 | 342 695 | 2,041 [ 1,782 | 3,443 | 3,741 7,556 | 21,815 35,392 77,522 3.1
e 0 0 0 0 0 97 220 | 1,140 295 2,110 | 2,366 1,256 7,484 0.33
Total| 1,194 | 2,397 | 4,526 | 7,715 16,691 | 29,087 | 48,741 | 91,183 | 108,808 | 293,135 529,612 | 1,127,481 | 2,260,564
[EX: http://www.top500.0rg]
600000
500000
—— AT E0f
400000 = MY Eo}
i sta ot
300000 | ok
200000 [ —— A
——HF
100000 _‘ﬁ;‘:’/‘/’/
L - I M’X’/-x
0 2 L 2 & » & ¥ ¥ —e
A5 (Rmax)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
<& 2-9> Application sector(performance)
(2) g8ddy =0l
NS0 ke 22208z 1 8302 4HEU=M, OlolliNe 88394
FHBAFHIE HEH 2YD A2H, O F0le HOESKE HIINA &
s A= 2S200HAM2 20| Toph00AHBEHE SA22 MU=,
50000 & Bt 3= 1 82390 2HECZ IYD0 UX 2D M2
Ol d=totH 24t Ooles SAHIE JACH SHAISH 2FA 0 1 "HIF0|E
Itetole ol 2 R20F g8 2102 oa=, 2 AHZEER 2299
2 19939 2H 2004E MK AME SollAd A4HEH <H 2-9>%F 2C}.
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<X 2-9> Supercomputer utilization area (1993-2004)

CHA D= SEPIES =87
5 (1993-2004) s gsoE@ma) | AR
n % n % H<:0.7)
EEE 351 13.9 80,943 8.8
NS 251 9.9 6,335 0.7
DB 189 7.5 11,578 1.3
WWW 39 1.5 45,633 5.0
SN 89 3.5 3,458 0.4
#l X 04 49 1.9 6,749 0.7
=gt 23 0.9 59,943 6.5 o
i O] 5 0.2 5.102 0.6 32.59%
o 4 0.2 68,765 7.5
[Slg==s] 49 1.9 3,424 0.4
CIXgoitiof 1 0.0 5,687 0.6
[SIp=z [ 13 0.5 10 0.0
A2TEYN 32 1.3 18,780 2.0
2 Al 1,095 43.31 316,409 32.59
Info Proc. Service 44 1.7 24,718 2.7
info Service 19 0.8 1,893 0.2
CT Image Proc/Ren 6 0.2 11,495 1.3 6.89%
CIREgE = 19 0.8 28,703 3.1
2 Al 88 3.48 66,809 6.89
orst/o| &t 17 0.7 10,216 1.1
3}st 65 2.6 2,296 0.3
0l LA X 112 4.4 3,415 0.4
M= 33 1.3 29,863 3.3 o
BT/NT = 25 1.0 7,644 0.8 21.97%
XN2=els 316 12.5 3,048 0.3
M55/ A s 16 0.6 156,828 171
2 Al 584 23.19 218,310 21.97
NEEPAS 249 9.8 2,224 0.2
=35 39 1.5 29,654 3.2 o
ST SERF 167 6.6 38,636 4.2 7.26%
2 Al 455 23.99 70,514 7.26
SM/OIEH 255 10.1 349 0.0
JIZ 0= 5 0.2 146,770 16.0 o
ET 3 8 0.3 11,442 1.2 16.33%
2 263 10.6 158,561 16.33
J| Et 38 1.5 52,841 5.8 4.51%
= 2,528 100.0 917,914 100.0
<EX> www.top500.orglil SE= U= E JITZ2 HASIAZS

1993-2004E Nt X E
=2 459 S0 X0t JACH
M

UMK H==JI=2 0.3 12l o

golA JISEZXE ARUCE IS
IE] =
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x

o YelZ, MY, OB, Www, &AEsE, Hixior, 32, A0, A4

SHl, CIXEDICIH, otERANH, 2ZEAAHZ0IR THl= & 32.59%F LIt 8
| QUR/UCH. CTE0HInfo Proc. Service, info Service, Image Procession &
CIXIE AE=0= & 6.89%IF EEHD UA/U2M, BT/NT2O0H(LEH/2sH, 3
s, OlHXI, M=, 98, X7=els, oﬂi/eoﬂ}O‘)Oﬂ 21.97%Jt, STZO0t
O ETZOHEM/IIZEHTR, JIZ0

xl

. S %‘21 O, JIEt 4.51%E XtXIGHALCEH
018 HEHE(1993-2004)2 AHEH <H 2-10>, <H 2-11>1 2

<E 2-10> Supercomputer utilization area (per amount)

S (012%) 1993]1994] 1995|1996 1997] 199819991 2000] 2001 | 2002|2003 2004 | &1
ERE T 10| 2 |10] 18|47 | 53] 444959 37| 3l | 351
e 2 | 4| 4 |14 19|30 |42 |41 |36 |29 ] 17] 13 | 251
0B 01 0] 6 |21 |20 14 2a]20 |17 |27 | 19] 21 | 189
Www olo]ololo]olali5|13]5]2 39
Hx 28 2] 763 12218 a|7]3]2 89
. WX 012 0l 3] 963 ]|3|a]a]alsa]|7] s ]a
ey 6 1] 21113 2]2]z21]2]1 23
(43.31)
EET 0ololololoJololololo]o] s | s
e 0ololololololo]lolo o]l 1] 3] 2
oAl 0olo]ololo]ololo]lolo]i1]as] a0
Oxegcol 0] ololo]lolo]lo]olo]ol ol 1] 1
St siof 8| 5] o0lolo]ololololo]o 13
D=L 3| 4] 3|1 ]2]ol1]olol1]4]18]a
Info Proc. olol| 1552|3211 ]|9]s]|i12]a
cT infoservice | 0 | 0] 0o ] o |16 2] 4]5] 1] 0] 19
(8.48) MageProc/Ren] 0 | 0] 0 ] o] o] olo]ololola] 3]s
Oxeze= | 0] o0olo]o]ololo]olo]ol1] 18] 19
EEYEE T 1ol 12 33 ]2 201 1] 117
et 7113|1268 |87z 65
BTNT IR 1816|1716 8 | 87|56 5] 4] 2|11
5.15) I 0olo]ololo]|s5 |46 a4|8]4]2]ss
o3 " 211 13]2171]3]5]6]1 25
N7=ast | 27 | 24 | a7 |33 | 30 | 21 [ 11| 14 | 13 | 23 | 32 | 51 | 316
Moe/maEme | 1] 111 ]o0o]ololo]lolo]4]|3] 6| 16
o e 20 |22 | 29 | 27 |14 | 12 | 23 | 20 | 21 | 28 | 9 | 15 | 249
25,99 =z ol o 11328 18]a]7]1 39
szox 25 | 23| 16 | 15|10 | 151914 ] 11| 6] 8] 5 | 167
- | =WDIZE |27 |24 | 18 |20 | 14| 14 [ 18 |22 | 23 | a1 |26 | 18 | 265
0.6 ST ololololo]Jololololz2]1]2]s
3 Tl Tl 1] 1ol 1] 1710 8
! 2] 5363 |2]1]2]0]12]1]ss
B 181 | 153 | 171 | 188 | 166 | 217 | 256 | 236 | 232 | 256 | 204 | 268 | 2528
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<X 2-11> Supercomputer utilization area (per performance)
B3 (%) 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | A
EEERIE 0 | 22 | 103 | 284 | 1209 | 2642 | 4010 | 4877 | 14567 | 19984 | 33245 | 80943
WWwW | 0 0 0 0 0 44 | 144 | 1613 | 1872 | 1765 | 897 0 6335
#ixlopd | 0 8 | 121 | 104 | 136 | 142 | 529 | 888 | 977 | 2545 | 4917 | 1211 | 11578
DB 0 0 | 33 | 142 | 277 | 403 | 1213 | 1624 | 1596 | 7657 | 11346 | 21342 | 45633
EES 0 2 7 5 19 | 120 | 209 | 609 | 945 | 989 | 553 0 3458
Magst| 10 | 17 | 22 | 15 [ 264 | 627 | 412 | 410 | 681 | 657 | 1011 | 2623 | 6749
I K 7 | 10 | 19 [ 110 [ 249 | 813 | 2339 | 5158 | 4649 | 7344 | 12789 | 26456 | 59943
(31.59) [ o7 0 0 0 0 0 0 0 0 0 0 0 5102 | 5102
giEx | 0 0 0 0 0 0 0 0 0 0 | 29968 | 38797 | es7es
Ed
chg ol olololo] oo o] oo]o 0 | 3424 | 24
2ztodof [ 0 0 0 0 0 0 0 0 0 0 0 5687 | 5687
st=gol | 5 5 0 0 0 0 0 0 0 0 0 0 10
s=egof| 3 | 30 | 46 | 28 | 47 | 98 51 0 0 234 | 3898 | 14345 | 18780
Info.
proder | O 0 0 0 0 17 | 329 | 151 | 333 | 2010 | 5113 | 16765 | 24718
o1 |Info.Ser.| © 0 0 0 0 50 43 80 80 | 1123 | 517 0 1893
Imag.
6.89) | progor | © 0 3 | 26 | 37 | 27 74 0 o |o 4789 | 6539 | 11495
C|x|H
Zieiz | O 0 0 0 0 0 0 0 0 0 806 | 27897 | 28703
=51
S 0| o oo oo 0 | 131 | o | 1325 | 2134 | 6626 | 10216
EEEEIIR 0 4 9 32 | 81 85 | 119 0 536 | 536 | 894 | 2296
BT/NT | =t 5 15 | 30 5 27 211 451 | 1138 | 999 | 534 0 0 3415
(21.97) | OUAxl [ 103 | 125 | 243 | 322 | 334 | 1516 | 3072 | 8776 | 10268 | 1458 | 1989 | 1657 | 29863
ES 0 0 0 0 0 123 | 124 | 487 | 352 | 2102 | 1898 | 2558 | 7644
o5t [ 13 | 15 | 13 [ 111 [ 179 | 208 | 567 | 803 | 940 | 199 0 0 3048
xp22let| 33 | 61 | 180 | 254 | 400 | 565 | 492 | 1419 | 2242 | 12723 | 50474 | 87976 | 156828
ST e 0 0 3 | 12 [ 23 | 152 | 618 | 381 | 838 | 197 0 0 2024
(7.26) amez | 157 | 218 | 240 | 344 | 380 | 750 | 1368 | 2905 | 3270 | 2235 | 12178 | 5609 | 29654
' X=Xt | 23 | 56 | 129 | 237 | 242 | 322 | 1011 | 1529 | 2091 | 7568 | 5639 | 19789 | 38636
314 5 5 5 5 61 61 69 69 69 0 0 0 349
ET s
U1 79 | 146 | 210 | 430 | 1415 | 2640 | 4868 | 7992 | 9347 | 33676 | 36989 | 48978 | 146770
(16.33) |71 FHT
7|1204& | O 0 0 0 0 0 0 0 0 3214 | 1849 | 6379 | 11442
7| Ef 95 | 191 | 301 | 719 [ 2017 | 4649 | 9545 | 15636 [ 18639 | 213 | 418 | 418 | 52841
3t A 2,531 2,898 |5,429] 4,977 | 8,429 [ 13,406 | 32,254 | 57,928 | 90,182 104871 | 210692 | 384317 [ 917,914
O JIeHg9 oM &=
M=ct 0|22 IY9WANE FAHBAEHIN 22510 AL 8sI)IE2=2= AH
A A4, Chess 22 5 UYst S90A #HBAEI &0 AL HE
& 205 HAE £== Qo ol =%, ez, HMWHHM(Grand
Challenge)E #8ol= 00 H#HBEEDII &0 UCH
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24 = wHHAFE EFEY

2 FHBFE(TOP50)2 ERSES &6t MAGH)l= Xl &Xgh CH
AA 20038 122HKIS XE= MG, 2HS, ASA(2004)01 2A5H KEA
ol 2JH&E 1 ACH 24 Top5000 HMAlIE UHES EUHE =W #HBFEH ER
HES ZHED, 200391282 A== =MILA(2004)E JI== HMAIGH
1, 2004 O0I=2 M= = top5000i MAIE LHES S22 MAISHCH

2.4.1 TOP5000 A 2| H|Z=
Top50001| MAIE LHES JI=2 19938 S H 2004.1270tK12l <2/uete
FAHERYES FO0/E RUSHHE <H 2-12>% 20 H0AMN 2E=btet
top50001|/\-l 0.6% -3.2%E Zolig2MH, 2001E 0= 0= #+HEBEFEHSHO

SHHU UASS 2 = ULL

<HE 2-12> Level status in Top500

= [ 1993|1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 Al

S 5 3 6 3 9 6 5 4 6 8 14 [ 80

g5 15 15 33 28 | 179 | 211 | 352 | 487 | 700 | 237610686 | 16356 | 31438
% 08 | 06 | 1.2 | 06 | 1.8 [ 1.2 1 0.8 | 3.2 | 1.6 2.20 1.3

20048 MMES JIE2L2 MA =2=2 #+HZ
ot <H 2-13>4t &0 Top500#+HE =
2.2%01 XILX =0

<HE 2-13> Supercomputer power of the main nations

29 JIE (ECTO(;EE]?)_ Efarf) Rmax [GF/s] Rpeak [GF/s] Processors
USA 267 53.4 % 686733 1121109 267653
UK 42 8.4 82928 170858 32162
Germany 35 7 % 50880 79910 17722
Japan 30 6 % 95004 132820 21734
China 17 3.4 % 31937 54347 8632
France 15 3 % 21316 35415 8632
Italy 15 3 % 19197 34161 7972
Korea 11 2.2 % 16356 27133 5636
Canada 7 1.4 % 15830 31190 5760
Netherlands 5 1 % 6369 8934 1712
Mexico 5 1 % 8498 15509 2726
Australia 5 1 6390 9621 1520

[EX: http://www.top500.0rg]
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ZUEQl J|ES OtLIXIgH 0/=22t dHluwol = M 0l=22 <clLietol dioh 21+
= 6t F=0l XILHX =0l Hiol +#HAFEHLIIR(Rmax) &)= 42681 &L
=Ce AO0ICH [MetA 21AHI1 XNAZ=2 ol #IHBHFE AL 0 et S0t
=

242 = wHHAFEH EFdE
ESPAREE 3:,%’3 2= (2004)0 HAIE WHE2 <HE 2-14o0 20, 0Is2
LINPACK HIXIDFE QI Rmax2l g0l [etAd =<l
g &2 Rpeakol gt RE=FE FAULL

<H 2-14> Supercomputer lists deployed in domestic

=

e
ox
el
52
10
=
D
3
Q
x
|0
g
=)

Nkorea EEN 223 comg | 22| B | A
>4 Hol o SoT A peak
(Nwora) 2 2R4c MA= rioprs | V72
1 IBM SH=2UsI|EAR2 A (KIST) oins 1.024 2,847 230,000
(22) [xSeries Xeon 2.4 GHz + Myrinet 2003 = ’ 4,915.2
2 1BM SIS ™dEAHARA (KISTI) oims 544 1,760 (400,000
(42) pSeries 690 Power4 1.7 GHz 2003 ='e 3,699.2
3 IBM HOSTEC GLOBAL MAE 600 1,156.1
X335 Xeon 2.4 GHz + GigE 2003 SAEAH 2,880
4 R E SHAH M2 e 1,011
(128) | P4 2.2/2.4/2.8 GHz + GigE 2002 HES | A0 gy |257912
5 Hewlett-Packard KT Aol 160 697 1,554,00
SuperDome Itanium Il 1.3GHz 2003.10 -== 832 14,570
6 IBM SRS Fge R 056 638.8 |160,000
(234) | xSeries Xeon 2.8 GHz + GigE 2003 s Xt 1,433.6 | 65,000
7 Hewlett—Packard o algeE=1 128 557.4 |1.390,00
SuperDome Itanium Il 1.3GHz 2003.12 (=d) 665.6 | 13,000
Hewlett-Packard EAOO0IE Aol 56 530.5
(%_o% SuperDome 875 MHz/HyperPlex 2003 =ee 896
-318) Hewlett-Packard &4 SDS Aol 056 530.5
SuperDome 875 MHz/HyperPlex 2003 = 896
0 IBM st=sal worz | 150 | 5187
p690 Power4 1.5GHz 2003 == 912
11 Hewlett—Packard g0xe Aol 004 479.5
(360) | SuperDome 875 MHz/HyperPlex 2003 == 784
12 1BM SKC&C Aol s 9% 429.9 (261,500
p690 Power4 1.7GHz 2003 == 652.8 8,660
13 XHAIMIZ Cluster Itanium1.3 EAMOIH AAE DW, %6 418.6 (136,000
+ Myrinet, Infiniband 2003.8 Rendering 499.2 18,000
Hewlett—Packard [GIPAE=3==l Aol 192 41841
14-20 SuperDome 875 MHz/HyperPlex 2003 =< 672
(411 Hewlett-Packard stol2d Aol 192 418.1
-489) | SuperDome 875 MHz/HyperPlex 2003 -== 672
Hewlett-Packard SK 22¢ Aol 192 418.1
SuperDome 875 MHz/HyperPlex 2003 = 672

_24_



B TREYANR  Earea lastilule o Science and Techralegy Inlermatien '?(“él? KisTi

Rrmax

Nkorea ESS=IPN; 2sX =2 R Nimax
H HouE o A peak
(Nwora) 2 2R4c MA= rioprs | V72
Hewlett—Packard =g 192 418.1 (136,000
SuperDome 875 MHz/HyperPlex 2003 672 18,000
Hewlett—Packard a43tE 192 418.1
1(‘;210 SuperDome 875 MHz/HyperPlex 2003 672
-489) Hewlett—Packard SEMNIE 192 4181
SuperDome 875 MHz/HyperPlex 2003 672
Hewlett—Packard & 192 418.1
SuperDome 875 MHz/HyperPlex 2003 672
o IBM YURION 200 402.4
HS20 P4 2.4 GHz + GigE 2003 960 .
” XHHIRIZ Cluster RENED! 056 354.7 |106,900
Intel P4 2.0GHz + GigE 2003.12 512 | 41,900
3 Hewlett—Packard SESTH 160 351.1
SuperDome 875 MHz/HyperPlex 2003 560
o4 Hewlett—Packard &d SDS 128 286
SuperDome 875 MHz/HyperPlex 2002 448
05 KA Z Cluster SR k=lam] 128 274
Intel P4 2.4GHz + GigE 2003 614.4
%6 1BM KTF 88 263.2 173,550
p690 Power4 1.3GHz 2003 457.6 | 13,000
Dell Cluster -
S22
27 Dell PowerEdge 2650 ﬁEEO‘O;‘Z ( 96 4212(1)2 13011 '260000
Intel P4 2.4GHz + GigE ’ ’ ’
o8 HP Cluster SHFARR (NIER) % 227.4 101,600
HP DL360 P4 2.4GHz + GigE 2003.12 460.8 | 31,200
1BM =8 70 215.3 [157,000
29-30 p690 Power4 1.3GHz 2003 374.4 | 11,670
1BM LG& Xt 79 215.3 |157,000
p690 Power4 1.3GHz 2003 374.4 | 11,670
31 NEC A o8 212
SX-5/28M2 4.0ns 2000 224
2SI E
i XHH= Cluster Lﬂ”ﬂ(i:;; g | 2083
Intel P4 1.7GHz + Myrinet 2001.12 435.2
33 Hewlett—Packard afd SbS 18 221.6 115,000
SuperDome 875 MHz/HyperPlex 2002 435.2 18,000
Hewlett—Packard ZeME 128 196.7
SD/PA8600 550MHz 2000. 10 282.6
Hewlett—Packard NewSky 128 196.7
SD/PA8600 550MHz 2001 281.6
Hewlett-Packard EAMOIH 196.7
34-38 SD/PA8600 550MHz 2001 128 281.6
Hewlett—Packard LG-EDS 128 196.7
SD/PA8600 550MHz 2001 281.6
Hewlett-Packard el 128 196.7
SD/PA8600 550MHz 2001 281.6
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Nkorea M= 8l AL BRX csoo | 22 FF:””E‘XK Nonar
54 797'5 SoS T _/'\_ peal
(Nworia) AEH =) == HIA [GFlop/s] Nyje
39 IBM et nSMHEH Mois 56 190
p690 Power4d 1.5GHz 2003 336
HP/Compaq KOSCOM Mois 108 188.4
GS320 1GHz 2001 256
B HP/Compadq et stol= 188.4
40-42 GS320 1GHz 2001 == 128 256
HP/Compadq BC Card Aole 128 188.4
GS320 1GHz 2001 e 256
43 IBM Cluster ZAGOIH A= 300 184.4 (120,000
IBM Netfinity PIIl 1GHz +yrinet 2001 Rendering 320 15,000
IBM Y S8 M 40 179.1 (168,800
4445 p690 Powerd 1.7GHz 2003 = 272 5,590
1BM &HSDS solg 40 179.1 (168,800
p690 Powerd 1.7GHz 2003 272 5,590
46 KA KIZ Cluster st=utst)| =@ (KIST) A= 80 171.3
Intel P4 2.4GHz + GigE 2003 e 384
% I = Ha=
47 KA K= Cluster SIREFEWSAHA (KRISS) e 64 168.4
Intel P4 3.0/2.8 GHz + Myrinet 2003.10 e 377.6
Dx=el
48 SUN Fire 22146 SHEMPISARE it =1 64 164.2
SF V60x P4 3.06GHz + GigE 2003.12 MHZS 391.68
49 KA HIZ Cluster 2 SZ AR (NIER) A= % 161.4
AMD Athlon 1.6GHz + Myrinet 2002.12 ADUE 307.2
1BM M2 sao 156
%0 SP Power3 375 MHz 2000 n=s 1441 o1

2.4.3 Top5000ll SAE FHAHFEH HE
2004118 J|IE=E22 Toph00Hl SME R2luet #HBREH S <H 2-15>
Qb &0 HOAM 2= B2t 201 200549 58 &M =Ud &xI= Ot
Pt AEHE St=2UEI|=A(KIST)0l 2004E= 01 =& 8H IBM xSeries J| gt
ZAAHZ, 1,024002 Z2HNME (51212 2-way =2 ?4) JiXID
D#, OI2AQ2l zI0 852 4,915.2 GFlop/sOl1], LINPACK BIXIDIANAME o
2 3,067 GFlop/s0ICH3)

ML

3) Z2 ZRHetL EXets BREI I A= ZZHNIAS FEHERE otLiet Hi2el2
20l mMetd &s9 X0Io EMECH 0 EDMUME, & BFEI 22 =Z(clock
speed)E JtAl 22 ZZANANE AIZSIACIE 012212 Xtolof JIelst A52 XH0IE Al
ot AL
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<E 2-15> Status of suprecomputers ranked on Top500 (T500, 2004. 11)

Rank Site Computer / Processors Rmax
Country/Year Manufacturer Rpeak
64 Korea Institute of Science and Nankai Star 3067
Technology xSeries Xeon 2.4 GHz, Myrinet / 1024 4915.2
Korea, South/2004 IBM
86 | Korea Meteorological Administration Cray X1/ 188 2188.15
Korea, South/2004 Cray Inc. 2406.4
1565 KISTI Supercomputing Center xSeries Xeon 2.8 GHz — Myrinet / 512 1762
Korea, South/2004 IBM 2867
156 KISTI Supercomputing Center pSeries 690 Turbo 1.7 GHz / 544 1760
Korea, South/2003 IBM 3699.2
227 Seoul National University Pegasus P4 Xeon Cluster 2.2/2.4/2.8 1283
Korea, South/2004 GHz - Giganet / 520 2557
Self-made
268 Telecom SKT Integrity Superdome, 1.5 GHz, HPlex / 288 | 1210
Korea, South/2004 HP 1728
310 Zungwon SuperDome 875 MHz/HyperPlex / 576 | 1138.7
Korea, South/2004 HP 2016
365 POSDATA SuperDome 875 MHz/HyperPlex/ 512 | 1024.3
Korea, South/2004 HP 1792
389 Youngwoo SuperDome 875 MHz/HyperPlex/ 512 1013
Korea, South/2004 HP 1792
390 Zungwon SuperDome 875 MHz/HyperPlex/ 512 1013
Korea, South/2004 HP 1792
472 Samsung SDS SuperDome 875 MHz/HyperPlex/ 448 897
Korea, South/2004 HP 1568
5 29 3 M
= H0M =28 HES2 EUZ 2t&otH %ot HASCH &8 F#HEFH
= X882 THFEZA oiZ0l EItsotHUL HHA2 M2 iZE=H2ZA
2200, 20t3d™E M2 JIHStCH AAHL =2 RIS FAHEEFE 28
=2 =)t HANetoZ FXGHD UL B #HBFH2 &Me HHUM AP
o HalW™ek(innovation strategy)ll S&s £#8g £ AIJ| WEO0ICH. 00| 0O
=2 HAHEFEE0 2IIZBHMEUHA XXdt= HIES=2 2AlGtD MEI|F2}F &
SOZZNEE OISUHA 2ZEaH KXot AL 0=2 19918 N&8s FHA
EHY(HPC Act of 1991)S, 1998E 0= XMICHRIEHUH 2 (Next Generation
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Internet Research Act of 1998)2 HMAGL, ==L IZ2HEPQ
HPCC(High Performance Computing & Commumcat|on)

Information and Communication) S Cist T2 Qs 4ot UCH 0=
O AL Toph00 UWEII=S=Z2 277UH(5.4%), HsSIIESCZE 103,9518
Rmax(GF)(61.6%)(2005.6¥ JI&E)E Aot Us =E0ICh

MNAH =2 =IJt52 808l ZEt Ol ALt

£ =0k= i CHotlt DB, 8A=s, ME, =€, ot=20, OI0IXIXel
| A

/\

=
Service), 8 2 MHIA(Information service), 2AZEI0, €y =2, WWW, M2

stst, O XI, efst, A”ifg* gE52F, Ak, =5, HE, XNFS2E, g,
2E & JI=8Ei= | gs=Ch

OlXM8 #HIARES %%%OF 2 S2E0 HIF0 etz #HBFEL
S 2S8Jtsd0l et 28 JHE 200l LM, Sol #HB=E LA
22 2 ASHANEYst S= ?lol IHREGN L OlHAAS2 O B2

3. #HZAFE 357 LA
31 #HZFE 357 ETEN 2
311 wHAERE 357 A & 2Y
#HZAFH 32Jl= U4 HOZ NECAIAEO, HEFAAESZ IBMAI
AE0 EYERUCH 0I5 AIAEIS2

EH 1030l I ZIACH AMAESS £ AIJIE 2HHol FelotH TS 20

[

<X 3-1> Installation & service schedule of supercomputer Il

Eic' CIC(Computer

Information  Provider

20018 6ERH TSIl AIEGHH 2003

=XINBI T

#IHAFRE 327 DdSAAE 1A= : NEC SX-5(80Gflops)
20018 83 AFEXHAIBIA JfAl

H
e

2001863

in
e

AHEE S 2t A| AEl {7 :
o002u3y | 7T AFE 350| HEHAIAE 1K IBM p690(655.6Gflops)

20028 53 AFEXHAHIA JHAl

200331 F#HAFE 38I| DESAAE 2X&E T2 NEC SX-6(160Gflops)
- 20038 53 AFEXHAHIA JHAl
AHAHZ s SEA| AL O COl
20037 F#HBAFRH 35I| HSHAIAE 232 IBM p690+ (3,655Gflops)

20038 108 AFEXHAHIA JHA
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FHAFH 3312 TII2H01 HE 2900 Z2Hd OIFHR/I 20 H=tst
SHENE oids 2 AIAREZ Suta4d D129 dF0 AN =SS JIg
22t UL 2 AFANANM= 35712 SHEAS st HE AMAE2= NEC
SX=5, NEC SX-6, IBM p690, IBM p690+ OIZH 4= Jt&EotL A &L =
WEAI2H2 AMAES &2 AIJIE 1DHBIH NEC SX-5&= 2002-20044, I1BM
p6902 2003-2004E, NEC SX-61t IBM p690+= 20049 E JEL2 St
FAE AHotDA SO SALEHUA ALCHU T2t AIAES] 2HMEQL AFZ D
P2 AFOIIIF Mg A0l Z2ME JIsH0l A= O, 0l d=0= 20014
S2H 20043S0HK 4EE JIELE 242 oI A SHCY.
U382 #HFRFH 3320|12 D8sAIAEL HESEAAES AALHZOIC
<H 3-2> System specification of NEC SX-5 & SX-6
& 11X AIAE 2x AIAE
HZAH 2D NEC SX-5/8B NEC SX-6
-+ = BHEE HFHAFE(PVP)
S 84 3x (EIRERMA B | (MEIEEEMA 16)
olE =4J &= 80GFlops 160GFlops
= JYg 2 128GB 128GB
2X 0|9 2 2.59T78B 2.59T78B
c 9 20014 20034
<H 3-3> System specification of IBM p690 & p690+
= 1 AIAE 2XF Al
MEAH 2D H IBM p690 4CH IBM P690+ 17CH

SMP ZeiAH

POWER4 1.4GHz(1280H) | POWER4 1.7GHz(544H)

Ol
02
prire|H
S
N
>

= ds 665.6GFlops 3,699.2GFlops
= I EE 688GB 3,712GB

X019 8¢ 3578 6378
L 20024 2003¢
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AAHEC SWHEMU SHIIIN 2AH DS FIHA
Off CHoll & JtXI =HHO0IAM &

2 20048 F#IHBRE 0IEJ122 12 , F 2,990+
A2 19998 S JIE2ez 0l8J1& € ARSI X ZActUI #IHBFE 3
SO & & 2002@ Dt 200340l 2™ SItct= A0 UACH =3l, 20043
e Bl 600 J120] ZA0IR2LE, 0l FHFNANE FAHBE

F
2 Z2% SItot &3 Oidl & 137% SJtotl UL

<H 3-4> Status of institutes using supercomputer and increasing accounts

= | 1993|1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004

A ol
DI 63 67 78 81 84 | 174 | 202 | 148 | 124 | 115 | 128 | 122

05 050 | 488 | 552 | 611 | 835 |1,278]1,060| 877 | 784 |1,056|1,260| 2990
2002 C2E 2004E SN Z2 3W2 JIESS AHEH, 20025 -2003E 0f
UM 2 T 357 AHAZHQ IBM pb90 2L NEC SX-5/6 AlAEIO| of
gt 2O X =JIot 20048 S 0ll= JISE0| 99.9%E &tsglotd U,
<X 3-5> Status of operation (A2 @ %)
= IBM p690 NEC SX-5/6 HP SMP e
20024 99.90 99.50 99.70 99.70
2003 99.98 99.79 99.91 99.89
20041 99.98 99.91 99.99 99.96

z2 34¥2t Login #2 S0 ol &HE
p690/NEC SX-5/6] 2X+=Z0l =& 2003E 1 HIHZH
SOtet 2004801 2™ 22 5%, 48% A U

#IHZFEH 33JI[IBM
FH 33712 ASE0|
Ct

. S0l 20049 % IBM

AMEE SItE Qlot 8YE i
2t2 36%, 202% SItotA ), BHH 20048 %= HP SMP AlAES Z00+=
dsKMot & 380 AFZ2E SIt2 2ot &3 idl 35% & AotALCH
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<X 3-6> Frequency of login for 3 years (2 @ 3)
EHe IBM p690 NEC SX-5/6 HP SMP Hl
20024 21,705 40,346 62,527 124,578
20034 63,556 26,736 40,913 131,205
20044 86,671 80,868 26,743 194,282

SHH, AIAE & CPU HME AlZ2tel B2, 20049 A CPU HBAlZt2 &4
CHHl 93% 2 % SototA 2, Sal IBM p690 L NEC SX-5/6= 20044 5&
OlF2 228t AAEE Sotx 22 M Uil 131%2 41% SItot L of K| ek
20043 HP SMF’9| CPUMZEBAIZI2 &= Mot 337
Old0l e MEE Motz MY OHl 44% 224
challenges 1A, 4018, LHE K& s 201 2
Z2 382t 40% Ol&a=S XKoot ULH

_,_

ron

| #IHAC=Z9 AtEXt
g, Lot dMetibAl, Grand
Aoz MBS CPU AlZ2t0]

[y

<E 3-7> Status of the amount used CPU time for 3 year (&< : Al2H)

S IBM p690 | NEC SX-5 HP SMP = 2| l?clyg) &
=& | 725,968 | 59.6
2002¢ | 292,007 49,419 459,053 1,217,870
Sab | 491,902 | 40.4
=& |1,114,710] 54.2
20034 | 1,572,213 83,417 399,840 2,055,470
S | 940,760 | 45.8
=&k 12,277,355 57.4
20044 | 3,626,328 117,940 224,446 3,968,714
f4 |1,691,359| 42.6
312 #EHFE 357 2N 2@
SnHEAZ BN Zooe oTH SHO FYFEES =BAcs Aol B 4
A1, 012 H2 2012 0lohoHY SIS A L2 AFH LIHSUNNE T8
2 & QU0 2 oo BN AHEEYMHS AHZEE 3509 &3
2AC 0 SAES Ol- BE2 H0 F-U T2 O EAZRe 2 3
A ZetE H0ICH Sol UsIIESTY SGHRIEEN HY BIWY 2 A
S 5t AHAFES NN 51 SO AFHQ SV BH H 2 20|
ol =0l
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3-8> The analysis method of cost reduction effects
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3-9> Peak CPU time of each organization at NEC system
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<X 3-10> Peak CPU time of each organization at IBM system

HS |2y Peak CPU Time
1 NsustA 66,752.6
2 StuE)|= 8 EARR 13,210.0
3 EZstE IS 10,702.5
4 J|&HE 8,896.9
5 f2ZUew 7,959.0
6 M2 6,112.5
7 SRS W) 5,400.3
8 StEANSARL 2,896.4
9 SAUEn 2,049.9
10 St=us )| =& 1,994.5
11 S SARAL 1,573.0
12 HAMNICHS W 1,520.8
13 StaEE st A& 1,221.0
14 M=0 st 971.3
15 SAE D 794.2
16 St AHARAL 788.5
17 NESE E=igm] 765.9
18 Ol 3tOd XHCH &1 720.9
19 A2 718.6
20 NENER e 698.3
21 SIS AAAL 685.4
22 i E=igm) 612.5
23 =SAESAAAL 611.6
24 e =igm) 580.8
25 e P 383.2
26 =18 =igm) 342.5
27 HKS 22/0t 285.8
28 St=2MA)|=H R 274.6
29 A2 247.3
30 PAE=INE=PNESENR-IPN; 245.6
31 o= CHEr W 209.7
32 St=2E )= 2R 208.2
33 0lEJ1&(=F) 206.0
34 EH-A 0l A Q101 (=) 156.7
35 MHI=ZX 134.2
36 S| AN 122.8
37 MCIH&EH2 22l0¢t 120.1
38 QI GHCH & W 114.8
g A 141,288.9
€ H1: 100AI12F Ol&h AIZXAF JIE22 AtEE.
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<HE 3-11> Status of commercial software packages

20k ATEAAHH H& IBM NEC
ABAQUS 6.3 O
) MSC/PATRAN 2003 O
&7 LS-DYNA3D 970 O
SYSNOISE 5.6
CFD-ACE 2003
oy CFX 5.6 O
STAR-CD 3.15 O
FLUENT 6.1 O
3t/ A GAUSSIAN 98(A.11) O O
IMSL 5.0 O O
JRy NAG 19 O O
BLAS, LAPACK N/A O O
ScalAPACK N/A O O
JEAISEH NCAR Graphics 4.2 O O
Ol AZEQNHES2 2t 2loldA SHi2 AU AFEE D UM, 2t 0
£ AZEQN = 2loldA HIge o 692 0ICH
SHH, 200192 H 2004E0HA #HBFH 3SZIIE 0l88H Jl2t+= 1240,
11500, 12801, 12200 DJI=Z0ICt OIS JI& S0l & AZEQIHE HEHS=Z Y
SIACHD JIEE F2 2MGt= & U880 #HEEH 33012 AZENH =5
gggitet g = UCH

<H 3-12> Cost reduction effects of software packages

9& 20014 20024 20034 2004 A
orgll2= 12404 11504 1284 12204 -
L2OEQN 2ZHIE| 7449 690 & 7684 & 73293 | 2,9344 &

F#HEFE 32712 AZEFN SsS2ESUE L=t Z, 2001 E=2H
=1 bS

20045 & MKl 48 SQF oF 2,934 32| HIE0| 2&E RS2 LIEHRCH

12
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3-13> Cost reduction effects of man power
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<H 3-17> Grand challenge support program

- ()L:' A
%4 | 20| oy, Pes Y
2eal/ S N2 8 ULEEES HMY U=sd) UHESHAHE 08
H2 | SNE EEEE B US89 MIFRXE HE o
& | S a ZaS Ab initio study of dynamics of an excess electron in
15 My =T SR’ water
/| apm= ES]E SE(LIA)THAAS] EARATIZIAEHS &2 L HE
2| == sclstu CHer A+
Sel/| gy 2w NShsHA XHAICH N-X =XI22a&s S8 FAHURZ MY
d2 | =" EEE o3
TE/ gz N2 ZIHHEHX SF=AIE 28t Kirchhoff Z& dMAE
O | ST | NPEBAALZS | AXISH | 28 A3
S ogs| 050, |es zauzoke gl dsx as
2X _ _ _ _
} 38t/ iy ZEH OlEelel 25+ WHUA 2ISH AESel JE0 Hote
Mg | e 3ttt ®E-3SX 0|22 AIEdt= =012 2Xs=s AR
&/ story AT DNS & LES Simulation of Fluid Flow and Heat
FAl =< Il H =&kt Transfer Past a Cylinder with ircular Fins
& | S g MEUsn Ab initio quantum chemical calculationg S8t 0t0l -
3%t MY | === 3tsre Aol M LH M2l 2H0l st /el 7Y
N
& ol M KAIST Molecular Dynamics Simulations of Direct
FAl < Il H St Nano-patterning by AFM Lithography
o Mo 1. BEtd RM2 macro/micro—macro simulation
4 Xt C.)qu orAS gﬁigmr 2. HEtY |REo HEXel XEHEUM 2T R
T S3S 2L cﬂﬁ"
EREEE SO2 |mes s sy AN o R o
M | gAY | nsSnste 2els i (M E0 722 2212F AEd0ld
5ih | « 261 A =t HRHAASFSUA HHOLEH M outer layerel HUH
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Ol&4 22 Al SEMAHC WEEQ AR SM==2 M M3XINK ZAHE SCI
= ==0| 13&#0I|LC.
<H# 3-18> Research Products of Grand Challenge Support Program
Al Xt 2%t 3Xt
=0f (2002.1-2002.12) | (2002.8-2002.12) | (2003.1-2003.6) | (2003.6-2003.10)
A= = A== =a A = = DAl ==
2 /0N 1 1 1
CHol/&r
22/82 2 3 3 1 1
2/ 1 1 1 1
35/ MY 1 1 1 7
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3-19> The fourth Supercomputing Strategic Support Program
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3-21> Research Products of Supercomputing Strategic Support
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ot= HRUMNSO0I HSolAM Sotg A0 201 ol2fs 82 He 3% 2
S Mot gittn EetEIC

412 =Wl #HERE EK/F0 & =0 #HIAREH 2

10
g
Ol

1996 =26 2V 0ICH ZAIEl= TOPS0S HIE#SZ XLt 1082 2 HFIHA
EHO Hds HH3 2 AXIUz=0l CHoH A HE DX SHCH ol s2 = ME-2Y
S-253(2004)2 2ALLIES BIg22 Felst 210IC0H
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(a) TOP5002 #IHAEEE Hs B3l =0| (b) TOP502 A#HZBEH Hs H3g 0|

<& 4-1> Trends of capacity growth of supercomputer

8 AMHEEES s HEE iz ZS&S A0 <O IV=-1>0ICH "<2
gl V-1(a)>= MH TOP500A 19, 1009, 500918 A#HEEES As iOISﬁP

Z Rpeak g2t2 FO0IE 202 A0/, <O IV-1(b)>= = TOP500lM 1<,
?l, 5072 #FHBFES dsi & Rpeak gt2l F01E =22 20IC. TOP5OJJ
TOP500 2F0UAM F#HAFHS 501 & Sototl U=

Ch. Sol 199688 =0il= <Lttt ZX& £ TOP502 Rpeak2l &0l
TOP500°| Rpeakdt HIwotod 1.8%01 = dtotRXIeH, 1 0= HE SItotHd

=2 A
gXC qe A2 2 = AU

S oo I
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H-UHS-ASAH, 2004)

st = F#HBAE £X U= =0l= Ot =2 20

=W #HBFEE 20008 =0 3 EXE =2AH2=Z 2003 =0les F#HBF
Bl ZXet wHMIt Ot ZZ0otH OIFHA2 [T 20028 =2 #HBFH &
ROt ACH OIXI2H 2003H =0il= 34010t £XI= 0 8XH2 68%E AtXlotd RUCH

20049 & 48 JIE22 &9 400 AIAES LINPACK 501 1 TFlop/sE &0

M2M, 1 TFlop/s Ol&2 0l =52 JtAl= AIAEO0l CA =0l 0121 ULCH
HEHM =W #HERES 858l O O It5sE 222 2 (EINE-
.2

2ES-25A, 2004).

()

J

0%

<HE 4-2> Status of supercomputers by year

TOP500 =1 TOPS0
£l

HES 82 2 (%) RS B2 2 (%)
1997 2 0.4 0 0.0
1998 3 0.6 0 0.0
1999 12 2.4 0 0.0
2000 23 4.6 3 6.0
2001 26 5.2 9 18.0
2002 101 20.2 4 8.0
2003 333 66.6 34 68.0
=Y 500 100.0 50 100.0

2004¢ 118 JI=2=Z2 TOPS00 wHBRHE =
HEAFEHS =Jt8 27 SgsS 4HEY O3SH &

2 435,106 GflopsO0l1] 1003CHS #*IHE =H
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27l =22

ULH.

KN 84,254Gflops2l /é“Oil ZODH.I St=/A28
= 2= 4%91= S30I0L

= S

10,060GflopsOl) 5CHS| &t=/H
Ct. =?= M 8<I0ICH

<HE 4-3> Academic/research supercomputers

pIES)

UL, 20048 0lE HAH 4912 SctMeE =2
fcltiete] st2/Hd78 FHBRE S 52
g #HIAFEHE ERGtLD

N
o

$0
rr

0280l <clLtet

A#HAEEE 28
(7918

A5 252 &
044 J|Eo=Z
Ao LIEtG

at TOP500 (2004 1128

=} Rmax CH=
Australia 3,161.8 3
Canada 13,804.0 6
Finland 1,170.0 1
France 9,078.1 5
Germany 18,751.8 9
Italy 5,699.0 3
Japan 84,254 .1 20
OECD =Dt Korea, South 10,060.2 5
Mexico 1,210.0 1
Netherlands 2,724.2 2
Spain 20,530.0 1
Sweden 2,461.0 2
United Kingdom 32,485.8 10
United States 435,106.1 103
2 H 640,496.1 171
Belarus 2,032.0 1
China 21,182.8 8
Hong Kong 2,673.6 1
India 4,744.0 5
JIEE = Russia 1,401.0 1
Singapore 1,015.5 1
Taiwan 3,055.0 2
A 36,103.9 19
Rl 676,600.0 190

¥ A= www.top500.0rg
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(1) 18 28 : AUSMUS SYBLE & AL 53
IUBHUS SYBLZ ot A(1)2 =HE SRS (ST 20

9% dl2l==0A =2A0I6HH 2ot/ 1, =2/A

A
- 9
Ao & d¥HE 20Iot= R2= 0.6832=F LIEFSCEH

Model Summary

Adjusted R |Std. Error of the
Model R R Square Square Estimate
1 0.826 0.683 0.663 0.95100149]
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 31.175 1 31.175| 34.470] 0.000
Residual 14.470 16 0.904
Total 45.645 17

Coefficients(a)

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -6.786 2.691 -2.522] 0.023
logGDP 1.141 0.194 0.826 5.871] 0.000

<& 4-2> Analysis results of Model 1
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ARNLHIE SEEHSZ2 o= 222 FEHE 3AA2 s &L

logRMAXi = -2.893 + 1.208 x logRDi
S HFAMLHI(RD)Y =A== 99% A2=F0MH F20IGHH &0IS
W/, &84S 20lct= R2= 0.8112 LIEHRLCEH
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Model Summary

Adjusted R |Std. Error of the
Model R R Square Square Estimate
1 0.901 0.811 0.800 0.73356808
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 37.035 1 37.035 68.823] 0.000
Residual 8.610 16 0.538
Total 45.645 17
Coefficients(a)
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -2.893 1.439 -2.011| 0.062
logRD 1.208 0.146 0.901 8.296| 0.000
<& 4-3> Analysis results of Model 2
(3) 3B DY : HAP=24(SCIE SEHLZE 8 AL =F
SCl =245 SEgHS2 ot A(Q)Y FHE JHAR2 Csh 20

logRMAXi = —=4.742 + 1.357 % l|ogArticlei
Sgls =22 FEIAsE 99% MEA=F0HM K2ADIGHH ZO0ISHAF L,
Aol F dHAZS 20lot= R2= 0.798322 LEHRIC.
Model Summary
Adjusted R |Std. Error of the
Model R R Square Square Estimate
1 0.890 0.793 0.780 0.76857495
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 36.194 1 36.194 61.272] 0.000
Residual 9.451 16 0.591
Total 45.645 17
Coefficients(a)
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -4.742 1.759 -2.695] 0.016
logArticle 1.357 0.173 0.890 7.828| 0.000

<& 4-4> Analysis results of Model 3
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(4) 48 D8 : GOPHHIGITIHLHIS IPE SYHAZ 8 3|78+ £
GOPOIH|H ROt CIRE S22 5le Al4)2 FHE sAAS U3
Z L.
logRMAXi = -2.361 + 72.363 x GDPOHHIHARIHEHl + 0.912 x |ogPOPI
Sgis 23729 FHIA+E 99% MIA+=F0WHMN F20IoHH 2OotSHA =5
OE =gl DPEHHIO_:‘?H 1Sl =A== 95% &l == OIDISDH gt
OISR =2Aale & dH94= 20lot= R2= 0.5312 LIEFRECE.
Model Summary
Adjusted R |Std. Error of the
Model R R Square Square Estimate
1 0.729 0.531 0.469 1.19458325|
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 24.240 2 12.120 8.493| 0.003]
Residual 21.405 15 1.427
Total 45.645 17
Coefficients(a)
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -2.361 2.767 -0.853| 0.407|
GDPCHHI & O I 72.363 32.692 0.426 2.213| 0.043
logPOP 0.912 0.224 0.783 4.068| 0.001
<& 4-5> Analysis results of Model 4
(5) 581 D& : IYSMA L 02 SPBLE B FABLE X=H
IUHSMAD QPE SYHAR St A(5) =FHE sAAS 8D 2L
logRMAXi = —12.145 + 2.48 X logGDPi — 1.22 X |ogPOPi
S0 SUSMAL 2179 FHIAls= 99% A== M 25 =2l0lct
H EOISHR/ L, 3HAS HYAZ 20|dl= R2= 0.84= LIEFSCY.
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Model Summary

Adjusted R |Std. Error of the
Model R R Square Square Estimate
0.917 0.840 0.819 0.69709654
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
Regression 38.356 2 19.178 39.466] 0.000
Residual 7.289 15 0.486
Total 45.645 17
Coefficients(a)
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
(Constant) -12.145 2.415 -5.029] 0.000
logPOP -1.220 0.317 -1.048 -3.844] 0.002
logGDP 2.480 0.376 1.796 6.591] 0.000
<& 4-6> Analysis results of Model 5
(6) 691 @8 : Al SPBAZ B 3RS £F
ANZHEE)S SEBZ ole A(6)2 FHE gHAS Chs 20

logGoRmaxt = —-1152.076 + 0.582 X Yeart

Model Summary(b)

Adjusted R|Std. Error of the] Durbin-
Model R R Square Square Estimate Watson
1 0.999 0.998 0.997 0.10883| 1.883]
ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 48.360 1 48.360] 4,083.003| 0.000f
Residual 0.118] 10, 0.012
Total 48.479 11
Coefficients(a)
Unstandardized Standardized 95% Confidence
Coefficients Coefficients Interval for B
Lower Upper
Model B Std. Error Beta t Sig. Bound Bound
1 (Constant) -1,152.076 18.188 -63.342| 0.000| -1,192.602] -1,111.550)
el 0.582 0.009 0.999 63.898] 0.000 0.561 0.602]

< 4-7> Analysis results of Model 6
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SEEH A2ZS FEAH=E 99% AE+E=0A S2A0IGH 20tESHR/ D, &
==}
-/

9982 UEIRCH AIHIE X207 20 UEE = A

=) Olot= R2= 0
= AJlat2o 2HE AESH)| fdll Durbin—-Watson 2 & (D/Wgt=1.883)S £=3l
St AW XJ|AZO 2= 2 3K %S AHO=2 LIEFGCE.

XNSWA 248 WA ) 28 & =0== 2o AtEot)| Hge 282 2
AQIDL?
el el 2€S otLE dEot) o &gt
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Sol = A70A
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el
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<H 4-4> Selection of model by R2

S 3| H Al R2

A1 | logRMAXi = -6.786 + 1.141 x |logGDPi 68.3%
A2 | logRMAXi = -2.893 + 1.208 x logRDi 81.1%
A3 | logRMAXi = -4.742 + 1.357 x logArticlei 79.3%
A4 | logRMAXi = -2.361 + 72.363 x (RD/GDP)i + 0.912 x logPOPi 53.1%
A5 | logRMAXi = —12.145 + 2.48 x |logGDPi - 1.22 x |ogPOPi 84.0%
AlG logGoRmaxt = -1152.076 + 0.582 x Yeart 99.8%

= 2 ZEOICH 0 282 R2= 99.8%=2AM e =010 = ULH =
AFMAME 220 It =2 2l(6)2 0183t KISTI #HBFEMES #HA
FH 430] =28 OWl=ot0Xkt &t
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41.4 f#HEFRE 430 £2 s 21

(1) KISTI #IH&E0| TOP500 &= E #FHBEFHUA XHXdt= HIS

Selob AZ5t0X ot= Al(6)2 TAAH TOP500 &t=H2E AFHZTFH s
H=XE &=o =0 0l ISXE 0l2ot0 2l H22 SHQ KISTI #IHEBHF
QUHS #HBFEH 52 WZ6t)| flodiMds KISTI #HBFEHEHS +1H
B &0l TOP500 =42 #IHBREH d5 SWA 0 = HISS &
Kot Z=UE ZAME ERIE JACH 0lelg BXts JI282Z A KISTI #+IH
ZREUHS #HEREH 4501 & MA & =UWHOUHA XFXIst= BIS0l HEotA
Cte Jtd8= &HMZ ot UCH

K& 1004 Se+el TOP500 CIOIHE =48t ZH(0HE 11&8 JI&E), KISTI Xt
gt Uee A= 5HAEZ LIERCH 0 50 9&2ol =& =48 24,
KISTIi= TOP500 &£¢+78 #HARH & 45 & BZH2Z o 2.4%(EI)
BISS XXotd Us A2 LIERD A= 0.3%012 FH= 7.0%0ILC.

<H 4-5> Status of Academic/research supercomputers at TOP500 & KISTI

(&+<1: GFlops)

0F | (o/20i0k) | (maong) | ST | TRINME | ket b2
1993 979.2 68.5 68.5 7.0% 100.0%
1997 12439.7 325.2 315.6 2.5% 97.0%
2002 212498.8 2296.3 599.8 0.3% 26.1%
2003 344389.4 3520.0 3520.0 1.0% 100.0%
2004 676600.0 11147.2 7676.0 1.1% 68.9%
o 2.4% 78.4%
EIPS 0.3% 26.1%
Edlw 7.0% 100.0%
(2) KISTI 487| AHZEEE 0= 21t
HAEROZ A(B)2 012510 304X AILIZIQ(ER, 20, 24) = 1S0F A4
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B & d5 S0A XXGHH 2E bl

<X 4-6> Demand forecasting results of supercomputer IV
(E+<1: GFlops)

. |ToP 500 stmeing KISTI #IH2EH 45 220= 21

- gs0s 20 B2 (2.4%) £ TH(7%) £ A(0.3%)
2006 1,951,095 46,826 136,577 5,853
2007 3,490,085 83,762 244,306 10,470

2008 6,243,006 149,832 437,010 18,729

2009 11,167,383 268,017 781,717 33,502

2010 19,976,027 479,425 1,398,322 59,928

W=Z D, 2008EE0ls BRAOZ 2 150Tflops BTt ERL0{0F IS0k
AHAZE MAEI A MH AHZEH & A5 01N JXGH0 S BREO
HES SXE £ AT = XNZNKO MHIA 2 U Ag0 (st 22s2
2 SXGHDX B0 2 AS 0] HEo As2 SXT0F 5= 2olch 1
2L OS0 KISTI AHZEEC As BQ4Z0| “54 =J70 22 W 5/ost
AZ ACN HE DI UUSS oS [f REQIAAZES A 7%E D26
Of MRS TQI} QUCH MHEtA 2008EEO] RA AQ2k2 o 437Tflops & HO
2 =5 oAIC

OlA D 202 =2l0ll 25 2010ES0ls 2 1.4Pflops BE2 AS0l 2250
OF & 2102 OIZCIOIRCH 22 0/23 WESE ZASHH LAGD Us DB
£ AFES A0S [ 2512 VAHIIEORES IHsH0l =CH S5 100 8% S
20|t 67O HHAETH £Q2 208t [ O|ECH [ RS 2Q) LAs H02
mHohEl O}

= [ RS 2EA S MAFC £F02 To5I| GHAIE 2010 E
e OI2C0 O 52 2Z0 452 ZS60F 6HXCH ol& 2/ S2 D2E o
HAS O|HE 2Z0 AS2 298 TR} UL
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<8 4-8> Graph of demand forecasting results of supercomputer IV
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S0 25 H2H3

O M22 0I8XE fst AdIA

- SDSCE & Edtde= MZ2 0ISXUSHH 2AFENS

O UCHTXSE /I8t dAEZ=z0™

- UCHZRX=0A stE&E At NS HEO JsSctESE AHEOHA
(Introductory accounts)diz=1 UCH

O=1=!

- UsersOfl CHSt AMBIA K& 2ol A2 /A4S JNxlotH, SSote &
8, =22 S0l Uol KNAotAH 222 M35t UL

(MEEE

0x

SDSCE 4000l E= stk AZEOIHER, XE staffE JtXLD UM,
=2 NSFERFH U=3s NIL=0

(CH 2Jlet® &4
O He2tOdel=(TeraGrid, data-intensive site)

m SDSC= NSFJF X&6ts TeraGridE Soll A= & <
QUL TeraGride I AZE o MAHEZZ

£ &X-g8ote a2 =52 Z2FMOICH.

Jd

e

>

o

Im

1o

° 12
ol

o

ol
m |A-64 Cluster(Hardware)
- 256 IBM cluster nodes
- 3.1 teraflops
— 1 Terabyte total memory

Number of Compute Nodes

256 (2 processors per node)

CPU [tanium Il (1.5 GHz, 3.1 Tflops in peak)
Memory 4 GB physical and 1 GB virtual memory per node
Communication: Myrinet
Network Storage: Fiber optic SAN
Management: Gigabit and Fast ethernet
Disk Space 23 TB of GPFS disk, 1.7 TB of NFS and 72 GB of

scratch space per node

Operating System

Linux 2.4-SMP (SuSE 8.0)
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DataStar

2004.4 entered production

250 GB memory/28 terabytes GPFS disk
1.1 teraflops

p655/p690 partition

Number of Compute Nodes 3 (32 processors per node)
IBM POWER4+ (1.7 GHz, 6.8 Gflops in peak per
CPU
CPU)
Memory 128 GB memory per node

Communication: IBM Federation
Network Storage: Fiber optic SAN
Management: Gigabit and Fast ethernet

28 TB of GPFS disk and 64 Gbytes of scratch space

Disk Space per node

Operating System IBM AIX 5L 5.2

= 4-teraflops—a half-petabyte-40Gbps

- SDSC= 4 teraflops elSASHAHE AMESIH, 1/2 BEHIOIE CIA3XN
ZEE 1l 400108 UWESRZA 453 AUdEEt

- IBM Gene eServer(Intimidata) & X(H 7RI =

— 24hour services

E‘_

al

_’TE)

- Storage, 6 Petabytes archival storage system(HPSS)

O XN MEOISHAO(SRC, Storage Resources Broker)

- 0ot OlEEe NSE #HBFHO =28t CIHHIOIAZ HEAID|=
DHMB OIS0 (client-server middleware)Ol Ct.

O D8 sHEAIAE(High Performance Storage System, HPSS)

- 6 PBAEME

- e B2 8 18 FIMEIs

O A2IZE0(Software)

AME S0l ATEJNHE SReh Ao EIotH TS0 20

— Suse linux sles8 rc4 - Intel c++ 8.0

- Intel fortran 8.0 - Intel MKL 6.0

- Globus 2.4.3 - Condor-G 6.5.3

- MPICH-1.2.5.10-pre3 — Open-PBS 2.3.16

- Torque 1.1.0 — Catalina
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- Open SSH/SSL 3.7.1 — XCAT 1.2.0beta7
- Python w/ XML
O 22A2ZE 0 (Application software)

ANE S SELXZEYNHE <H 6-1>0 2L

<H 6-1> Status of application S/W

All SDSC Applications SDSC IBM DataStar Power4d

Bioinformatics

Biomolecular Structure O

Circuit Simulation

Compiler

Data Analysis and Modeling

0|00

Debugging Tools

Differential Equations

Document Editors

Eng. Mechanics/Dynamics

Eng. Structural Analysis

File, 1/0 Utilities

Finite Element Methods

O|0|0|0

Fluid Dynamics

Grid Computing

Linear Algebra

Message Passing

Miscellaneous

O|0|0|0

Molecular Mechanics/Dynamics

Neural Systems

Nonlinear Solvers

O

Numerical Libraries

Out-of-core Solver

Parallel Language Systems

O

Performance Analyzers

Problem-Solving Environments

Quantum Chemistry

Random Number Generators

Scientific Visualization

Scripting Languages

Shells

O|0|0|0|0|O

Storage System

Thermodynamics/Radiation

Tool Infrastructure

O
Visualization O

<EX> www.sdsc.edu/user_service/applications/(2 44 & X}:2005.5.3)
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(2h) AN sS4

O AHOIH el Z 2t A E =X (Cyberinfrastructure)

SDSC= NSFAHBERFEHMHEZOHEOCZRH 1A78U=EE A0 XA
=0, 1997.108 SDSC= NPACI(National Partnership  for Advanced
Computational Infra— structure)(2f 400i04 UHSIMEHAE)S dTHHZ ML A
S5 otA E/ACH =20= 0= MAH 3000404 =HH, R, AIHAS
10,000 2] ustit== MHIAGHD UL,

sy 0l sk Isgkhs=2 38 A RF2
‘cyberinfra— strucuture’?l &2

=2 o
A0 ERE H7=E fsHEREHS 80| M0 S#HOZ

<X 6-2> Comparison between Korea and USA of population, GDP, amount

of supercomputer and SCI| papers

P DI (A) s=m) | B0
01 25(2004) poi7FOly | 4msHiOIYy 17.7
GDP(104$) 10,987.9 605.2 5.5
M2 =
GOPHEE
S 267 11 4.1
FIHZ FEH*=
A s(Rmax) 686,733 16,356 2.3
dH == 12 142
SClz Rl xxx Hols% 29 34%
HAAR100E 259 329
19914 (84RHE) 161,431 5,670 3.5
OF LW 2 ] w4
2002 (SHOHE) 292,170 14,433 4.9

*x Wwww.top500.org(23 A4
*xxx StEXSTHE 2004.7. St=2St=X ST LHEHE. p.17
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ioll
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0= ACP(Advanced Computing Program)&= 22
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=
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S OHEOIRACH JHEE Jl=2 CAl ASEX0H S0 A7 JjEe dads
DEStAPDIEN HYyHEE & = UATE =5 FUC. 2UHUAME =2 S0
#HBFEHEHSS HHE FHBIFREE2AME 20028 2H Fdot0d 2ot
USHM, =t dele M S ADDI0 8 =HUELEZN 2380 FHBRH
AHE 202 =HI0t D0t UCH Mets ahsh-gd-2t0] &S 21Le g2 &
off =XSCHH, HHE ALY WO A&D[2D HIHE LEs] & = /AS ez &
=l OIIA SR8 A2 DAEHMZINS0| #HBREHH 2 F#HBFEA
Ao HE 2st elAl M0l

FAHBAREMAEHZ AN AMARRS0l ZI0F StCH H/W, S/W, Networking &
| | %A 2=E01 A0I0F StCF.

4n
=

O Grosch& 0l 2ot F=E HHIQ BZHE=2 72D
ZRES ds2 82

O

O NCSA= 2001H2H st A4S 28 MANA IS 21 WHE, 24t
8 JIgt AI2=S =0 28 TeraGrid Z2HE0
u]

z

| il

UCH =I10l= NCSAE HIRotW MO #HBFEHE, 0t2 =l
T4, CACRIL HOotRULH TeraGrid Z2HEE= 1 J|&ZS5S D48s UE
A2 HABSIH MAHNA JtE 3D WHeE ZRE s SHZ otd U
Ct. OIZ <ol 2003E 0l ZAUEALR AIJtDDE 40 Gbpsel ZAH0IEZ
= 2 o

HZGHLCH. Qwest CommuicationsAtet &M
St E OIE3H0 CIHYE HBStE AE20H & OO o =0 =2
Ol 3.06 GHz Q2 Xeon IZZAIAE 2MHA IJt& 1,450042 Dell
PowerEdge 1750 AtHE & E Tungsten AIAEIOl SLSIUCH O AIAE
2 1 450| 15.3 H2tEE2A(Tflops)0l) & A Linpack 4=0| 9.82 H
ct2EA(Tflops)E 2004 128 S AAHONA 10HMZ WE ZFEOILC
NCSA= 2005¥@ =Xl & 30 HI2IE&A(Tflops)2 FEE IS BRE
Ec=2 QUL

gt 0l HERZ &=

S
[m]
_—

J
:

A
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O 19908 HEQO XS ot Adgle I=22 EPCC(Edinburgh Parallel
Computing Centre)= ZAl0ls =2 H&wet MAA, HARASHIHN 04
S 9y HIEE AAHS SHEOR ARSEE XR5t= 210IUCH 1991

I. o]

=

Holl 8 JIJDIEESAS 20 s JIXLD Yese Thinking Machine Akl
CM-2002, 1994E0l= 1 YAl REUHA= JtE HtE 256 ==2| T3DL
&M Cray Y-MPE, 19964 0l= Cray T3EE T oIAULCt. TE= =JI0 20
Hel Z2HMZ 27 JIDIEEA(Gflops)2 2 ds2 € += U= ZBRHH
2 TUCUXICH LISH 344002 ZZ2HIAZ 2O 8501 309 JIJIEEA
MR 2HEEAJCH EPCC= ST 1280012 IBM POWER4 T2 MIAME A
o A20, 6.6 HetEEA(Tflops)2 =0 452 JtXl= IBM pSeries 690
ANAEOL HPCXxE 2 R56t10 UCHOI AIAEE 2004 118 S H TOP5000]
N 3091E XXlotD UCH)

il

St HBREUHEHZ AL, S 2X2 A5 WaX20l 0IF0 MOt
stCh. G20 NCSA= 20038 11&0ls 28082 AW LEES2=Z 2ot=
13082 UsrEM=S0l Lot YALMH, @2t etz 85t - JA=0, 20054
slol= olatne o120l 22 AMEHOICH EPCC= Mel|l=d, &g & RAR,
1S s NS g 2 ALY fAds & 3= 2 J2u S350 Rgd
g(EC)2 O D12, el ArgHietel g3 2 Ao ARE Sofl N2 U
Ct. 20033 MtXI2t SH= EPCCOIAME 4522 M HAHO0l Lotl) JAUCH
(4) 2700 2 X

AFNEXNES 22822 12l HMAX2=Z XAots MAES ZF00F StCh.

O =Jt Cyberinfrastructure, e-Science &4d3tJF Z
ture, e- R&D, e-Science= =U2Z 2AZ U= A
& M2 £ 1c2lE(Grid)olet oliM =D AS Soll 01ES
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SE-EEot H7MY SHE Sdlole ME22
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=Dt ol&el, XA BED|=2 852 Soll =012 d™MEAS MIAIZHOF &f
HZ=EA 2, 1998. 12), 21MHIJI XAA=2 98t ot2 R XE(infrastructure) 2 A 2
HAetE2 oot S0 HdA=2S2 0|0 2IIHFHBFEH MBS =012 HAMSAIY
o2 d80tH FXAotl A=, R 2ot i, 21HI] XNAZd== Flol +~
HZEFH AMBH e FEX0F 2T EC

2= 03 | 04 [ ‘05 ‘06 | 07 | 08 | 09 | ‘10
HE BE #IHZFEHH e—Sciencedl H

==

HI®

e o A HIZE| = o
20t J2IE 2= A SHIAEA ZEE 2= Al

<EX> KISTI, 2004AHE 20 A.

2 #HEARHS J|=S& L LHYE

6.2.1 TOP5000l D=8t #HARE Jl=s¢e

O Top500° ML

H HAN XD U= F#HAFEHSOH 28 SHNZ0 23104, S 2I5HY
CH&twel H. Meuerdt 1986ESEH O #E ZIFE(Vector Computer) =XAtE
NAE MZESIME B2 LHGHN RCh 01248t SH&Est == AIAES O
A AIAEIOl XI0|E BHEE £ ACH & MAHOM oHOs ds2 X s
ZEHSE0 e ROl XN J=Xl, 22l HEst S8 AED D A=K

01I 25t == H. Meuer2t &M, 0= HIWAI =&0istwel J. Dongarra, ¢l
1 Z2dA HEc m8H3H1AS E. Strohmaier?t H. Simon0l 322 &4 &t
‘TOP500 Supercomputer Sites’'cte EDAZ2A, & AAHON EXZ0 JUs =D
o 852 Jt&l 500002 BFEHSH 28 N=E 1993ELRH HE 2814 (61
T1E0) €HE5t0 USH, http //www.top500.0rg0ll E X601 £ & ULCH).

=
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OIS0l A= Oleigt topb000il JI=otH #IHBFE2 Jl=se¢S AH=0

O #HHEEH M ZE3| AHManufacturer)

Top500s JI&EL2 & Ml #HBFEHHMZ=AM= =2 SGI, Cray, HP, IBM,
SUNSOICH. gl 1| 1993E ZAINIEH SHE Crayd Ao & MAH FHBFEHS
40% ST E MaMOLE, 200492 JlECez2 W IBMY HPUHAM &AM HFHEBF

A

B2l 70%01&= Aokt QUL

50

45
40 L Cray Inc. IBM

35 L / Hewlett—Packard \

30 |
25
20
15 F
10 ¢

\‘vAv
5 -

+ b *
0 ‘ ® - : i g M

(% 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Sun

<% 6-2> Manufacturer Trend(1993-2004)

8) TOP500 2D A= LINPACK BiIXI0t3ct= A5 EItol 25t %*%H%_Cll
O, 0l =5 6IHEOCH 246t ZRES 2H) M8 FANE LO0IED AU
Ho ds= =Hot= X0 ZZ2OHE2 A&, S, di® XMal, & A—ItH s 3B
ArZdtE SHO [ CHYOHH, AFEXZ AFSots J12e SH0 Met 20t=A 1
getd == UCH TOP500 2IAES s £F JIE22 ALE&l= LINPACK #IXI0H2
2= ZZAMAMe &S0 BrEE D AIAE ZHEHE A0IQ OI0IE &5 s=EH0IU =3 &
o 4501 ot BtEZX 201 201, LINPACK BIXIOIEE 0I8ots JI&ES TOPSOO

i
0 4o
1]
0
on

oy

[0 2 Ui 36 32

E

0Z 0x 0
A 0% or @

>

M
e

AHABE &5 =9 2AEI ABNO 452 IS PHGN 2D AT HIBS ¥
D UCL #HAFE, 22 AHBEEHSS A4S W2 H2lD| 918 D85 SAHR
7l Q0IE, BBl HP2IE JIKD AUAH, JIZE ABEHNME H2E 2 gt= HUg 3
Jlo| 2, = Grand Challenge 2HIE aHvd%E + ULk Jelst 2BESS A 458 ¥

LIEHHES oDI fIoA SHS 32 1 BREUAM AR = A= 202 I =WIP)ION
(Nmax) &I SESHAC SHE FEHCH 2HIS 310 Nmax2 T2l 8458 Rmax&

LIEILHDY, Of gt=2 %*#ED} A = Az IHE 2 2H, N = Nmax% Gauss A2HES
OlZ3tH SHE FotES M 22 = U=, 1 BFRES =W 8sO0ICH 2t = N1/2 EH
ol HE +&tttH ZSIEH A5 Rmax2 50%E 2= = ULt S3 0*76%8 |[28oz 7
SAeE AL JH*JP 2N3/3 + O(N2)0|0{0F StC = Strassen YE 22 1% A
2 N2ES MEoIH RAECZ £ E =0l= YAS UIMOIJACHE MG -2ES-2AEH,
2004)..
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O UWERK A= (Interconnect Family)

HERK3AJI=2 Cray Interconncet, Crossbar, SP Switch, Myrinet & Gigabit
Ethernet)& =2 AIE0l1] ASS 2 = JACHIAY 6-3&X). &0l 20004 0]
Z2HE =2 Myrinetdt Gigabit EthernetE 2 AFE35tL UCH

40 | SP Switch
35 Crossbar /\ \ /< 9(
30 | \ .,\

Glgablt Ethernet

Cray Interconnect

0 7S
(%9 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

<& 6-3> Interconnect Family(1993-2004)

O Z=ZMIA Jl=(Processor Family)
HIHEEH Z2Z2AHAS AHR Cray, Sparc, Power, HP, Intel& AtZal=dl,
20024 Ol=0l= =2 Intel& AIE256t10 UL},

70

60
50 b Intel
Cray Power
40

Sparc

30
20
10

0
(% 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

<& 6-4> Processor Family(1993-2004)
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™ (Producer Regions)

1200000
1000000 r
800000 North Arerica
600000 ,
Eastem &sia
400000 F
Global
200000 f
VAN o 4 .\_" \—' A -

0
Rmex Surr

(GP 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

mo o

<% 6-5> Producer Region trend(1993-2004)

#HFIHBEH AMAEZ2 OPPIEXHE SACE BH <H 6-4>2 &20, 2E8Y
SAOoZ BH <H 6-5>2 20| HP Cluster2t IBM SPEAIZ AISotl] US
2 = QUCH
<E 6-4> System Family(2004.11J|=)
o, [RmMax Sum Rpeak Procs
Bull SMP Cluster 1 0.2 1131 1331 256
Cray X1 7 1.4 16298 17869 1396
Dell Cluster 13 2.6 32620 60306 10112
Fujitsu Cluster 1 0.2 8728 12534 2048
Hitachi SR11000 2 0.4 6228 11533 106
Hitachi SR8xxx 4 0.8 5152 6314 1548
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HP AlphaServer 9 1.8 29085 | 40121 18020
HP Cluster 63 126 | 97899 | 172136 | 28912
HP Superdome 100 20 108241 | 165336 | 38284
IBM BlueGene/L 3 0.6 91055 | 119603 | 45056
IBM Cluster 160 32 | 309745 | 611838 | 109300
IBM SP 52 10.4 | 146909 | 273158 | 65354
intel Paragon 1 0.2 2379 3207 9632
Legend > 0.4 5490 7373 1536
NEC Vector 10 > 47177 | 52669 6488
NOW — PowerPC > 0.4 13199 | 20288 0456
NOW - Alpha i 0.2 997 1782 1800
NOW — AMD 13 26 30855 | 46987 | 11676
NOW — Intel Itanium | 5 i 33947 | 42764 7712
NOW — Intel Pentium | 23 46 47997 | 79305 | 15189
PRIMEPONER ° 0.4 9958 21165 3776
SGI Altix 18 36 73669 | 87142 | 14880
SGI Origin > 0.4 2461 4301 7168
Sun Fire > 0.4 2118 3370 1572
Sun Fire ~ Intel ° 0.4 1812 3696 660
T3E/T3D 2 0.4 0332 4279 3692
Al 500 | 100 % | 1127481 | 1872406 | 408629
O AAED2E(System Model)
ANAEDES oz AHEH Tops00&EFHEHZ 25.2%°1 1250HJF xSeries

<H 6-5> Sytem Model(2004.11J|&)

=25t UM, 5.4%1 270HIF HP DL360 Cluster —

Rmax Rpeak
o Procs
Count |Share %| Sum Sum sum
(GF) (GF)
ASCI - Red 1 0.2 2379 3207 9632
BlueGene/L 3 0.6 91055 119603 45056
Cray X1 7 1.4 16298 17869 1396
DeepComp 1800 — Myrinet 1 0.2 1297 2048 512
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DeepComp 6800 — Quadrics 1 0.2 4198 5325 1024
Dell-Cray 1 0.2 4152 6338 1024
eServer Cluster Opteron — GigE 11 2.2 10802 25424 6276
eServer Cluster Opteron - Infiniband 1 0.2 1930 4118 936
eServer Cluster Opteron — Myrinet 4 0.8 16007 22810 5384
eServer Intel Tiger4, — Myrinet 1 0.2 1636 2662 512
Fire 15K Cluster 2 0.4 2118 3370 1572
Fire V60 Cluster, Gig Ethernet 2 0.4 1812 3696 660
Fujitsu Cluster 1 0.2 8728 12534 2048
HP BL-20P Cluster 12 2.4 18673 35533 5806
HP DL140 Cluster 6 1.2 6188 10163 1588
HP DL145 Cluster 2 0.4 3152 4506 1024
HP DL360 Cluster - Infiniband 1 0.2 1401 2130 348
HP DL360 Cluster — Myrinet 27 5 38831 72516 11680
HP DL380 Cluster 6 1.2 8404 14683 2622
HP DL580 Cluster 1 0.2 1206 2080 400
Integrity rx2600 Itanium?2 Cluster 3 0.6 11775 15500 2624
Integrity rx4§40 [tanium2 Cluster, > 0.4 3477 6989 1344
GigEthernet
Integrity rx5§70 [tanium2 Cluster, : 0.2 556 5325 1024
GigEthernet
Integrity Superdome 50 10 55738 73320 12220
Integrity zx6000 It_anium2 Cluster - > 0.4 0936 5712 452
Myrinet
Itanium2 Tiger4 Cluster — Quadrics 1 0.2 19940 22938 4096
JS20 ClLuster, Myrinet 3 0.6 22940 35088 4152
NovaScale5160 1 0.2 1131 1331 256
NOW Cluster — Alpha — myrinet 1 0.2 997 1782 1800
NOW Cluster — AMD - Gig Ethernet 5 1 7501 14918 3784
NOW Cluster — AMD - Infiniband 3 0.6 4008 5324 1376
NOW Cluster — AMD - Myrinet 5 1 19346 26744 6516
NOW Cluster —_Intel ltanium - 3 06 6792 9567 1840
Myrinet
NOW Cluster — Intel Pentium — Gig > 0.4 3459 5668 1040
Ethernet
NOW Cluster - Intel Pentium - : 0.2 1283 0557 520
Giganet
NOW Cluster - Intel Pentium - > 0.4 2009 2796 512
Infiniband
NOW Cluster - _Intel Pentium - 13 56 29456 51215 9613
Myrinet
NOW Cluster - Iqtel Pentium - 3 06 9706 13927 2816
Quadrics
NOW Cluster — Isnéel Pentium — SC > 0.4 2091 3142 688
ORIGIN 2000 250 MHz - 1 0.2 1608 3072 6144
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Constellation

ORIGIN 3000 600 MHz 1 0.2 853 1229 1024
PowerEdge 1750 - GigE 3 0.6 3488 10367 1728
PowerEdge 1750 — Infiniband 1 0.2 882 1175 192
PowerEdge 1750, Myrinet 3 0.6 15437 23910 3860
PowerEdge 1850 - GigE 1 0.2 3064 5581 872
PowerEdge 2650 - GigE 1 0.2 1503 3073 640
PowerEdge 2650 — Myrinet 1 0.2 2004 2880 600
PowerEdge 2650 — Quadrics 1 0.2 878 1229 256
PowerEdge 650, Gig Ethernet 1 0.2 1212 5753 940
PRIMEPOWER HPC2500 2 0.4 9958 21165 3776
SC Alpha-Server—Cluster 9 1.8 29085 40121 18020
SGI Altix 1.3 GHz 9 1.8 11920 13894 2672

SGI Altix 1.5 GHz 8 1.6 9879 12288 2048

SGI Altix 1.5 GHz, Infiniband 1 0.2 51870 60960 10160
SP PC604e 332 MHz 1 0.2 2144 3856 5808

SP Power3 375 MHz 1 0.2 1417 2004 1336

SP Power3 375 MHz high node 6 1.2 20904 30882 20588
SP Power4+, Federation 18 3.6 76945 138918 20416

SP Power4+, GigE 6 1.2 7557 23936 3520

SP Power4, Colony 16 3.2 30682 60153 11558

SP Power4, Federation 2 0.4 2768 5325 1024

SP Power4, Gig Ethernet 1 0.2 1424 2611 384
SP Powerb, GigE 1 0.2 3068 5472 720
SR11000-H1 2 0.4 6228 11533 106

SR8000 1 0.2 873 1024 128

SR8000-F1 2 0.4 2570 3216 268
SR8000/MPP 1 0.2 1709 2074 1152
SuperDome HyperPlex 50 10 52503 92016 26064

SX5 1 0.2 1192 1280 128

SX6 8 1.6 44607 49976 6200

SX7 1 0.2 1378 1413 160

T3E1200 2 0.4 2332 4279 3692

Titan Cluster Itanium2 - Myrinet 1 0.2 7215 10259 1776
xSeries Cluster Xeon - GigE 126 2512 221690 469782 82658
xSeries Cluster Xeon - Infiniband 1 0.2 1389 2350 384
xSeries Cluster Xeon — Myrinet 11 2.2 20534 30963 5538
xSeries Cluster Xeon - Quadrics 2 0.4 12818 18641 3460
XServe Cluster 1 0.2 12250 20240 2200

XServe Cluster, GigE 1 0.2 949 2048 256
All 500 100 % 1127481 | 1872406 | 408629

O &Y A=2=0l(Continents)
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FHBEH AMSF0IE UEEZ USFHEY <J 6-6>10 &0 ECH 0O
=1 S8 2l OLAIOUIA H2l ArE5t U2, 2AI0tLI0F2E OFZ 2|30l A
= AMESt= 8IS0l Il <O,

70

Americas

60 'GQ\

50

40 Europ

w0 | \ nsia

|

20 | \

10 F Oceania &Africa

0 = e NN e S

(%9 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

<32 6-6> Continent Trend(1993-2004)

O H4s9 ¢€HE=F0|(Performance Development)

AHBEEH As52 LEF0E EH <O 6-7>0M 2= Hi2 20| 1”1%==
O HEHSA 500fE==2 FEH= 11 XOIJF I 2= & %= AL 19
70,720 Rmax =Z0210 Hloll 500®= 850.6 Rmax===0|Ct. LA FANE
1950E HEE 20108 Al Bt ES OHAEH <O 6-8>1F 20| LIEIY =
UCH 1.5E0ICH As0] 288 E =0tXN1D UsS= & = UL Ol FAHZBEHS
As0| Jtel SELEHAS & = UCH.

19 |[IBM/DOE BlueGene/L beta—System 70720
United States/2004 |BlueGene/L DD2 beta-System (0.7 GHz PowerPC|91750
440) / 32768
IBM
500%! |SBC Service Inc SuperDome 875 MHz/HyperPlex / 416 850.6
United States/2004 |HP 1456
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80000
70000
60000
50000
40000
30000
20000
10000

0
Rmex 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

<& 6-7> Performance Comparison(Top1-Top500)

1E+16

1E+14

2

Doubling time = 1.8 yr.

Peak Speed (flops)
1
=1

1540 1550 1560 1870 1830 1530 2000 2010
Year Introduced

<J¥ 6-8> Trend for Performance Development

<EX> et=IBMEHZFEAME R, 2004
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6.2.2 #HBFEHII=2 LE=0|

O ZZAMA O8I (Processor Architecture) Z& 30|
T2 M2 OF3IMHME Scalar, Vector 12l SIMDEAIS AFEatEd, = 20=

AZHHA0 F2 2EL D JAUKIE 6-9>F X,

120

100

80

60

40

20

O =
(%) 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

<8 6-9> Processor Architecture Trend(1993-2004)

O ZZ2 M A(Processor generation) 28 =0|
T2 MNAE 200280/F Pentium4 Xeonit ltanium2Jt =2 AIEE L Powers
20004 Ol ZAH6HH EHS12 JCKIOE 6-10>F=x.

(%) 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

<& 6-10> Processor Generation Trend(1993-2004)
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O 0PI ™ (Architecture) && =0|
A
TT

HZFE OBIIEME 20008 Ol JI=22 = I MPPEAES E0S1 UL
=2 SHAE A0 HF soUD JAtt. 2HAAE(Cluster) 0l
« =

(%) 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

<% 6-11> Architecture Trend(1993-2004)

O &Jl&(Chip Technology)
ZJ|=2 CMOS/off-the-shelfZAlE F2Z AIS6t] U200, ds= MR
oF A O

UCKIAE 6-12><A8 6-13>.

[
0lo

ujo

=

Eosoo Chip Technology / Systems

=quln]

[ CMOS/proprietary
ECL
I cMoOS/off-the-shelf

<& 6-12> Chip Technology/System
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m‘ Chip Technology / Performance

100%
S0%
S0%
FO%
BO%
S0%
40%
0%

B Others
[ CMOS/proprietary
I CMOS/off-the-shelf

Performance

= A}

Z12l1) TeraFlops Supercomputing Chip2l WEF2EAE AHEH <8 6-14>

ot &L

L/l ¢ ELE VS oo

L e T
L [cache banin

hrh,ﬂ.rh-nl Mo w o

ey cm--muw.n
HRC applications / \ € deskinp applications

DSP streaming applications Threaded serser applications

<% 6-14> TeraFlops Supercomputing Chip
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6.2.3 #IHEFED|I=S LHLE

F#HTFHII=2 ZdMYgs2 osctolet gXxl @0, Ogr 0=
HECRTF(The Report of the High—-end computing revitalization task force)Oil Al
MAISH LHIE2 EUE RU5tH <HE 6-6>1t ZCh Near-terme 2005-20064,
Mid-term= 2007-20084, Long-term2 2009-20109 & E Zstl}.

<X 6-6> Supercomputer technical roadmap

= Near—-Term Mid-Term Long-Term
TZNA -10~100Tflops —petaflops -10~100petaflops
oI X —cluster ~Multi-CPU -
_ -MPI(64~256) —-MPI —parallel
T2 )= .
-OpenMP(16~128)| (1024 processors)| computing model

<EX>HECRET, 2004.10. Federal Plan for High—-End Computing.
6.3 AHZEH AI2X XXM
6.3.1 AL+ X& 33 e

BT KISTI SU-28€D s AHZFEO WEHFE(NEC SX-5/6),
SMP(HP HPC160, HPC320), IBM pe902 Z1=, (hSZo 04
ISE &-5h0 2 FEI|B S 2 20t ABRSHN 2O 58

s g

=)t 2 Lotk )iz Y, JIx=s Dl =g, AN
F

LZHBEEHE 0lSot=0 AWM MEXWH JIE2HOZ ZQsH AIZ22 2dH
22 Q%00 EH S 2L

M, AHBEH MEN=s M AISTL 2B AAEXZ 22H =, HE2
& S X0l HE=ICH.

8 MEZ0= JI282=2 SRU(System Resource Unit)Al2t2 2 A

=

U, AFS IO et S T2 20 FE0ls HASA g2 Al 22X
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6-7> Suprecomputer users classification
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<H 6-8> Account classification

2 2 H A H nj
_ 2ot 3 AH SFnnnn 2ot SIRM HE
SIEM HE — — — —
stA 3|2 SSnnnn s M HA
2 B A F SBnnnn 28 HE, SHM AHE
6.3.3 AHZFEH M2 22
AHZEEHE 0lSol)| <ol HUS ot HEZAELH, WEHAEH, SMPE SAl
ol o128 £ UASH, 0 et AF= MNESE XIS
b

(1) SRUAIZF AIBRE

SRU Al2F (SRU Time)2 JIEC=2 AIR2E BI56IE, AI22= ARAEHY
SEU [k XH0IJF UCH OIZACH BUIE, SMP 2 Cluster Z2EH0 et AL 2Dt
XHOIDJF Li=dl 0l Qo6 Cr=2Dh 20

O HEHZZEE(NEC SX-5/6)

2 =2 CPU Al2F | SRU Al2t e 2 H D
o i/ ot 2+
S e )| 502 50A| 2t 100Gl
HIZ2lJl2 | 100AlI2t 100Al 2+
SHA 3|21 H| T0AI2¢ 10AI2+ 100+
O SMPEEE{(HPC160/320)
- =2 CPU Al2t | SRU Alzt e 2 H D
[eZ] i3 2F 2
S oD 1,000A1 2} 502! 1000t
Hlgeldl2 | 2,000A12F | 100Al2¢
StA 5|21 H| 200Al 2t T0AI2} 100t
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O SMPZFH(IBM p690)

- = CPU AlzZt SRU Al2t e =2 Hl 1
o i} ot 2+
OB BT Helo|z 500AI12¢ 50A12! 1000+
HlgelJl2 | 1,000A12¢ 100Al 2+
st S| 2 100Al2¢ 10Al2¢ 108+
O Cluster2l ZH(PC Cluster Hamel)
- = CPU Alz2t SRU A2t e 2 Hl 1
o of o 2t
oot Bl Al 10,000Al2¢ 50A12! 1000k
g2l o2t | 20,000A]2¢ 100A12¢
shai SR 2,000A] 2t 10Al 2+ 100+
O R ANE=
ASIO A2 130 O 234z FEE = AW, O 2& 2L Al O
&0 oHEol= SRUAIZIE FIlz NSEE2 = QUCH W2 NZ2IHE AAHG
H A3 RSAEZ Nl G2 O MSE = UL A AFE20 HE B2UHA
E QUGIH <H 6-9>2F &LC}.
<X 6-9> Application number of account and bonus rate
& AMH BHAS ]l n
2 ~ 3 & 20 % N=ZF » SRU AlZt * 0.20
4 ~ 5 3% 25 % N2 & » SRU Al2t = 0.25
6 &t Of&t 30 % N=2ZF » SRU AlZF * 0.30
(2) CIA3 Al22
SIRH AME2X=E 12 CA3 RESAM2BH0 AIAEEZ QuotallE2 HEZ26t] U
OSH(E 6-10 &X), O 0|&aS AIE26HH € Mols HPSSE 0|56t =IC).
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<X 6-10> Disk free usage

o N fIANE S
T = 23— e g
_ Easlg=l DN 6GB
HI 24 I N =
ol utg| &
e Y S0OMB Quotalll =g
_ St 3|2 A 30MB
SMP &5 siuigam 3G8 .
stasmn | oM 300MB Quotall %8
Easlg=l DN 5GB o
Cluster EEER] Cluster 500MB Quotall HE
(3) AIAEN ALZAIZ2ES] JHE
HIHBEH AI229 JI20] Zs AIAE AZHSRU/CPU)M CIA3 22 1dl
D OAIAED AIZFO] SI0|BF H2l0 2t AME 2 Ct21 20,
O AIAEL Al A9
24 SRU(System Resource Unit) Al2t2 OIS 201 HIAMSICHE 6-11 &X).
- SRU Time = CPU Time x Factor
el CPU AIZHCPU Time)0olgt S X el&XI(CPU)E AIZdls Al2tS st
Ch AIAE AIZHSRU Time, CPU Time)2l © 0I2t2 AIZ2ES ZAGIH A
St}
<X 6-11> Definition for system time
Al A E - & Factor CPU Time SRU Time
B FE(NEC SX-5) & A 1 100 Al 2} 100AI2¢
SMP(HPC160/320) & A 0.05 2,000Al 2+ 100A] 2+
IBM p690 & Al 0.1 1,000A] 2} 100AI2¢
PC Cluster & 0.005 20,000A]12¢ 100AI2¢
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KISTIOIAM E2Rotd A= S softwareE HElotH <& 6-12>2 2Lt GIZACH
TEHERE 2 a2 ABAQUS(6.4), MSC/PATRAN(2003),
MSC/NASTRAN(2004), LS-DYNA3D(970), SYSNOISE(5.6)E ERot1] UM,

stet/ME2E0Fel B Gaussian (98(A.11)), NAMD (V2.5), GAMESS(N/A),
NWChem(V4.5), GROMACS(V3.1.4), APBS(V0.2.6), AMBER (V7.0).
SuperCHARMM(Vc29b1), DS Modeling(V1.1) S8 ERot1 ULt #s/=22l20¢
o &< IMSL(Fortran90 MP)(5 0), NAG(19), BLAS, LAPACK, ScalAPACKE &

[O0, JeHE20k= AVS, COVISE, EnSight, NCAR Graphics(4.2) S

<HE 6-12> Status of application S/W

ZOF ATZEAA(HAE)

ABAQUS(6.4), MSC/PATRAN(2003), MSC/NASTRAN(2004),
LS-DYNA3D(970), SYSNOISE(5.6)

SH dia | CFD-ACE(2003), CFX(5.6(5.5), STAR-CD(3.15), FLUENT(6.1)

Gaussian(98(A.11)), NAMD(V2.5), GAMESS(N/A), NWChem(V4.5),

St/ ME GROMACS(V3.1.4), APBS(V0.2.6), AMBER(V7.0).
SuperCHARMM(Vc29b1), DS Modeling(V1.1)
Lat/22) IMSL(Fortran 90 MP)(5.0), NAG(19), BLAS,
Toi= LAPACK, N/A, ScalAPACK N/A
JeHH AVS, COVISE, EnSight, NCAR Graphics(4.2)

6.3.4 PAXA L BOIHH
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= & CPU Time K&, €32 Ad R4XE, s#HIFH 28 27225 X
o, et fFeus A& S2 RAXE0 JALH, 28 ASKHUHE 2 AIS
SOl Oiot 228 g0 d8s =10 UL FHELZ 4HEE s 20
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6-13> Multi—account support
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6-14> Status of disk service by users
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