JEITA T

NEC /| NEC



NEC

)

FLOPS
1FLOPS=1 /
1GF(Giga Flops)=10
1TF(Tera Flops)=1 /

/



1P Aggregate Systems Per for ma7€e
100T Earth Simulator & ASCI X /
_ ASCI Q
10T ASCI White > /
SX-5 g PRE000S 2800061
VPP800 ASCI Blue Increas ng
17 T sx4 TIE Par alle}ism
Nﬁiggg @ \ppsoo SR2201/
N F3B
% 100G CM-5  gx-3R % v
— 10G > @ b4 — - >Single CPU Perfdrmance
L & vp2sooy 0o °
ol CRAY-2 S_SZ%OY—MPS 0 ©
1G S-810720 o VP = k 10GHz
X—MPg VP-200 -l o
100M o %9 g - 1GHz
\ &08 O/ — . ) .
/ O/% CPU Frequencies
10M =Ty S 100MHz
/ \)(/X .J ]
1M 1 1 1 | 10MHz
1980 1985 1990 1995 2000 2005 2010
Year

NEC



Operators instructed the ENTAC by plugging in coives and sctting sieitches; in effect, they

had to reconfigure the compurer’s wiring every time the ENIAC had a neww problem to
]

solve. Reprogramnung thus wenr at the slowe speed of hionan hands.
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Next animation

Change of surface temperature
dueto increase of CO2

- difference from 1991 level temperatures.
- every byears animation
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Each CPU§ executes
their shaye of
computaion
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IBM X
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Earth Smulator Facilities

Simulator Building

Simulator Bu New Linpack Record -
. widsg | 358TFLOPS (5 X previous

g RS B"?mg %% | #1ASCI White=7.2TF) )
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- 640
- 40 TFLOPS
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Ehe New Pork Times_2002 4 2

Japanese Computer IsWorld's
Fastest, as U.S. Falls Back

By JOHN MARKOFF

' N .o AN FRANCISCO,
April 19 A Japanese
laboratory has built
+ the world's fastest
| computer, a machine
so powerful that it
matches the raw
processing power of
the 20 fastest
; American computers
: - combined and far
outstrips the previous leader, an IBM-built machine.
The achievement, which was reported today by an American
scientist who tracks the performance of the world's most
powerful computers, is evidence that a technology race that
most American engineers thought they were winning handily is
far from over. American companies have built the fastest
computers for most of the last decade.
The accomplishment is also a vivid statement of contrasting
scientific and technology priorities in the United States and
Japan. The Japanese machine was built to analyze climate
change, including global warming, as well as weather and
earthquake patterns. By contrast, the United States has
predominantly focused its efforts on building powerful
computers for simulating weapons, while its efforts have lagged
in scientific areas like climate modeling.
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Scalar
Processing

Performance
Limitation

by Scalar
Processing

Scalar Processor

Main Memory

Mainframe
CDC6600/7600
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VP2000
S3800

Vector Vector Distributed
Processing Processing Shared Memory Memory Distributed
(Memory to (Vector Multiprocessors Parallel Shared PP
Memory Register) Processor
Vector Vector Register Multiprocessor Distributed Memory  Distributed
—— Processing ——Vectorizing ——Parallelizing ——Difficult to Code —— Shared
Bottleneck Compiler Compiler Memory
in Memory Performance Bottleneck in
Throughput Limitation Memory
by Single Processor Throughput
Vector Processof Vector Processor I
Vi I
Vector Pipes Vector Pipes Processor ™~ van | SMP SMP
_ Memory
Vector Register
Main Memory Main Memory Main Memory Network Network
CYBER200 CRAY-1 CRAY- VPP500 T3E SX-5/SX-6
$X-2 XMP/YMP SP-2  CMS5 RS6000/SP
VP-200 CRAY-C90/T90 NnCUBE 02K
$810/5820 SX-3/SX-4/SX-5 PARAGON Tx7
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DO201=11,12
IF(LLTINXT)
$ GOTO20
IF(WI(1).EQ.ZERO) THEN
INXT=1+1
ELSE
IF(A(1+1,1).EQ.ZERO) THEN
WI(1)=ZERO
WI(1+1) =ZERO
ELSEIF(A(1+1,1).NE.ZERO.AND. A(l,I+1) EQ.
ZERO) THEN
WI(1)=ZERO
WI(1+1) = ZERO
IF(1.GT.1)
$ CALL DSWAP(1-1,A(1,1),1,A(L,1+1),1)
IF(N.GT.1+1)
CALL DSWAP(N-I-1,A(1,1+2),LDA,
A(I1+1,1+2),LDA)
CALL DSWAP(N,VS(1,1),1,VS(1,1+1),1)
AL 141) = A(1+1,1)
A(1+1,1)=ZERO
ENDIF
INXT=1+2
ENDIF
20  CONTINUE
END IF

s

CALL DLASCL('G',0, 0, CSCALE, ANRM, N-IEVAL, 1,
$ WI(IEVAL¥1), MAX(N-IEVAL, 1), IERR)
ENDIF
IF(WANTST .AND. INFO.EQ.0) THEN

*  Checkif reordering successful

LASTSL = .TRUE.




Nine Lessons L earned in the Design of CDC6600 (N.R.Lincoln)

It’s Really not as much Fun Building a Supercomputer asit is
Simply inventing one
(High Speed Computer and Algorithm Organization ,1977)

L esson 2
Circuit design and system ar chitecture are only piecesin a
large puzzle called “ supercomputer CPU.” A major limitation
on the feasibility of a given supercomputer project could well
be the mechanical,power ,packaging and cooling requirements
of the overall electronic design.
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Mationaal Lucht- en Ruimmevaartlaboratorium
Mational Aerozpace Laboratory MLE

(N LR)

NLR =

NationalfAerospacejl’aboratoryINLRi
iihelNetherlands

URL: http://www.nlr.nl
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CSCS

URL: http://www.cscs.ch/
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Institut du développement et des ressources
en informatique scientifique

ULR http://www.idris.fr




BOM

—
Copyright: Image by Bureau of Meteorology. For related warnings, see www.bom.gov.au

URL: http://www.bom.gov.au

Rain Rate

[mmsnr] <0.3 0.3-2 2-10 10-20 20-40  40-100 >100




KMA
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—
Chuk-u-gi

Th;'.wnrld‘s oldest rain gauge, Chuk-u-gi, was
invented for accurate measurement of precipitation
in 1441, early Joseon-Dynasty (1392-13102,

Such rain gauges were ingtalled all over the country
and used until 1907, The rainfall data measured in
Seoul with the prototypes of this rain gauge for the

period of 1770 to 1907 have been

preserved which are very

rare in the waorld,

http://www.kma.go.kr
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http://www.msc-smc.ec.gc.ca
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# Deutsches Zentrum
DLR fu

fibr Luft- und Raumfahrt el

DLR)

\\ » Forschung &

Innovation

Zugang fiir
ft und Wirtschaft

Hfresse&
Offentlichkeit 3#*

URL: http://www.dlIr.de

b Struktur &
Strategie

Das DLR im Uberblick
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National Aerospace Laboratory of Japan

CTP50-R5—L nozzle




Cybermedia Center
Osaka University

National computation center for supporting
academic organization

Osaka, Japan

SX-5/128M 8

URL: http://www.osaka-u.ac.jp
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TOHOKU UNIVERSITY =¢Py '

e Ingtitute of Fluid Science

e Sendai, Japan

* Fundamental and Applied
Research Related to Fluids (non-
continuum flows, multi-layered
complex flows, behavior of
solids, electromagnetic waves
and information flows...)

e Current System:  SX-4/4M128
 http://www.ifs.tohoku.ac.jp/ . B

AL ( 1 -F".le- )Hml,[{di‘.' r)
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TOYOTA Central R& D Labs..Inc.

Department of basic research development in Toyota group

Toyota, Japan

used for fluid analysis, combustion analysis, new materials
design and many others

Current System:

SX-5/10A g

URL.: http://www.tytlabs.co.jp
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Memory Chip and Tr in u -Processor

Tr bits nm
8G [ 64G 250
AG 66 _ _ 200

Design Rule Bits/Chip

/

Tr/Chip
1G [ 1G 100
500M [ 256

99 2002 2005 2008 2011 2014

NEC (ITRS01)



Clock Frequencies I/O Pads Power Dissipation

Power 1/O
(W) HZ _ nm
250
On/off-chip
300t 3000r10G | 1200
Design Rule _
High Performance
2000+ 1/O Pads N
\Power

200 1000["1G 1100

100 ] | | | | | | | | | | | | | | | | | | | | | L1 | | | |
99 2002 2005 2008 2011 2014 (ITRS01)
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Logic Technology Roadmap

ITRS'99

ITRS'01

YEAR OF PRODUCTION 2001 ] 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2010 | 2013 | 2016
DRAM 172 P TCH(nM) 130 | 115 | 100 | 90
YEAR 1999 | 2000 | 2001 ) 2002 | 2003 | 2004 [ 2005 | 2008 | 2011 | 2014 MPU/AS C1/2PITCH(nm) 150 | 130 | 107 90
MPU Gate Length (nm) 140 | 120 | 100 | 85 80 70 65 45 32 22 MPU PRINTED GATE LENGTH(nm) 90 75 65 53
ASIC Gate Length (hm) 180 165 150 ] 130 | 120 110 MPU PHYSICAL GATE LENGTH(nm) 65 53 15 37
Nominal lona 25 °C (MA/N) 750/350{750/350{750/350| 750/350] 750/35( 750/350) Physical gate Iength high-performance(HP)(nm)[1] || 65 | 53 | 45 | 37
[NMOS/PMOS] high-performance Equivalent physical oxide thickness for
Maximum b at 25 °C (pA/nin) 5 7 8 10 13 high-performance T (EOT)(nm)[ 2] 1.3-1.61.2-1.501.1-1.6/0.9-1.4
(For minimum L device) low power Gate depletion and quantum effects electrical
Equivalent physica oxide thickness 1.9-25[1.9-25(151.9]151.9 thickness adjustment facctor (nm)[ 3] 0.8 0.8 0.8 0.8
Tox (nm) Tax electrical equivalent(nm)[4] 2.3 2.1 2 2
Lgae3S variation (nm) 14 12 10 | 85 Nominal power supply voltage(V g )(V)[5] 12 | 11 1 1
(dense and isolated lines) Nominal high-performance NMOS sub-threshold
Gate electrode sheet Rs (W) 46 | 46 | 46 | 46 leakage current,1 sieuc(at 25 )(MA - m)[6] 0.01 ] 0.03]0.07 ] 01
Silicide thickness (nm) 55 45 40 34 Nominal high-performance NMOS saturation drive
Contact slicide sheet Rs (W/C) 27 | 33 | 38 | 44 current,ldd(at Vgq at25 )(rA-mm)[7] 900 | 900 | 900 | 900
Drain extension Xj (nm) 42-70 | 36-60 | 30-50 ] 25-43 Required percent current-drive"mobility
Number of metal levels 67 67 7 7-8 /transconductance i mprovement[ 8] 0% | 0% | 0% | 0%
Local wiring pitch (nm) 500 | 450 405 | 365 Parasitic source/drain resistance(Rsd)(ohm- mm)[9]Jl 190 | 180 | 180 | 180
Intermediate wiring pitch (nm) 640 575 520 465 Parasitic source/drain resistance(Rsd)percent of
Minimum global wiring pitch (nm) 1050 | 945 | 850 | 765 ideal channel resistance(V 44/144)[10] 16% | 16% | 17% | 18%
Conductor effective resistivity 22 2.2 2.2 2.2 Parasitic capacitance percent of ideal gate
Cuwiring ("Wcm) capacitance[ 11] 19% | 22% | 24% | 27%
Barrier/cladding thickness 17 16 14 13 High-performance NMOSdevice
(for Cu wiring) (nm) t(C gate* Vaa /1 a-NMOS)(ps)[ 12] 16 | 13 | 11 ] 0.99
Interlevel metal insulator 3.5-4.0|3.5-4.0|2.7-3.5]2.7-3.5 Rel ative device performance] 13] 1 12 15 16
-effective dielectric constant (k) Energy per (WL g5 = 3)device switching transition
(Cae* (3* Lyaie)* V2)(FI/Device) [ 14] 0.3470.212] 0.137] 0.099
Static power dissipation per(W/Lgate=3)device 0.5E |6.7E |1.0E |1.1E
(Watts/Device)[ 15] -09] -09] -08] -08
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How to Utilize Chip Area?( 2010)

Chip Size:6.2cm?
(0.07u mRule)

b -P Core0.1cn?
(5MTr)
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