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Technology Leader Products
Advanced Technology & High Quality
Technology Leader ProductsTechnology Leader Products
Advanced Technology & High QualityAdvanced Technology & High Quality

SX
Supercomputer

ACOS mainframe

IPF
Blade Server

Volume Sales Products
Low Cost & High Quality

Volume Sales ProductsVolume Sales Products
Low Cost & High QualityLow Cost & High Quality

iStorage

NX
Unix Server

IPF
Server

f�
Server IA

Blade Server

Express
PC Server

Special Purpose 
Servers

DVD Drive LTOPC
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IPF       :Intel®® ItaniumItanium®® Processor FamilyProcessor Family
EM64T :IntelEM64T :Intel®® Extended Memory 64 TechnologyExtended Memory 64 Technology
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IA WorkstationIA Workstation

IPF Blade ServerIPF Blade Server

PC ClusterPC Cluster

FC-SW

iStorageiStorage EMCEMC HitachiHitachi

GFS
(Global File System)

PC ClusterPC Cluster
(IA Server Cluster/IA Blade Server)(IA Server Cluster/IA Blade Server)

Other PlatformsOther Platforms
SupercomputerSupercomputer
SX SeriesSX Series
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Compact vector Compact vector 
server SXserver SX--6i6i

TX7 SeriesTX7 Series

Express5800/Express5800/
1020Ba1020Ba
(IPF Blade)(IPF Blade)

Express5800/50Express5800/50
SeriesSeries

*��
��*��
��
����������
��	����������
��	

��������"��	��������"��	

SXSX

IPFIPF
Scalar ServerScalar Server

RackmountRackmount

BladeBlade

New New 
ProductProduct

Collaboration System
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�Osaka Univ./Tohoku Univ. Computer Center
�National Institute for Environmental Studies
�National Institute for Fusion Science
�National Research Institute for Metals
�Nissan Motors
�Obayashi Corporation
�Osaka Gas Co., LTD. 
�Mitsui Chemical  
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�����	
�The Met Office (UK)
�University of Stuttgart (Germany)
�German Climate Computing Center (Germany)
�Volkswagen (Germany)
�Aerospace Laboratory (Netherlands)
�Swiss Center for Scientific Computing (Switzerland)
�CNRS/IDRIS (France)
�Danish Meteorological Institute (Denmark)

����
�������
�Bureau of Meteorology / CSIRO (Australia) 
�Korea Meteorological Administration (Korea)
�Korea Institute of Science, Technology and

Information (Korea)
�Meteorological Services of Singapore (Singapore)

Europe
(HPCE)

Japan

North America

South America
(NEC do Brasil)

Japan
54%

JapanJapan
54%54%

Europe
30%

EuropeEurope
30%30%

Others
16%

OthersOthers
16%16%
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Asia

Oceania
(NEC Australia)
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�Danish Meteorological Institute (DMI) 

�Bureau of Meteorology (BOM)/CSIRO

����

����

�Instituto Nacional De
Pesquisas Espaciais (INPE)

�National Institute of 
Environmental Studies (NIES)
�Japan Marine Science and Technology 

Center (JAMSTEC)
�Frontier Research System for Global

Change  

�Meteorological Research Institute (MRI)

�Czech Hydrometeorological Institute 
(CHMI) 

�Institute for Atmospheric Physics in Germany (IAP)

Japan

Australia 

North America

South America 

Asia

�Korea Meteorological 
Administration (KMA)

�Deutsches Klimarechenzentrum
(DKRZ)

�Interdisciplinary Center for Mathematical and 
Computational Modeling, Warsaw University (ICM)

�Instituto Nazionale di
Geofisica

e Vulcanologia (INGV)
�Meteorological 
Service 

Singapore (MSS)
Meteo Swiss (CSCS)

�The Met Office 
(UKMO)

�Earth Simulator 
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�A Canadian Climate Research
Consortium

Europe
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�� Provide super high performanceProvide super high performance
platform for highplatform for high--end computingend computing

•• Excellent Performance/PriceExcellent Performance/Price
•• TCO saving :TCO saving : SpaceSpace--savingsaving

PowerPower--savingsaving
•• High sustained performance with SX architectureHigh sustained performance with SX architecture

>> 3x 3x (to SX(to SX--6)6)

��1/4 1/4 (to SX(to SX--6)6)
��1/2 1/2 (to SX(to SX--6)6)

�� Breakthrough by leadingBreakthrough by leading--edge technologiesedge technologies
•• Latest LSI processLatest LSI process
•• LowLow--loss, highloss, high--density card packaging structuredensity card packaging structure

�� Upward compatible to SXUpward compatible to SX--6 system6 system
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2. High2. High--density packaging with statedensity packaging with state--ofof--thethe--art technologyart technology

1.1. WorldWorld’’s fastest vector supercomputers fastest vector supercomputer
with maximum performance of 65 TFLOPSwith maximum performance of 65 TFLOPS

-- Very large scale : Up to 512 nodes, 4,096 CPUs  Very large scale : Up to 512 nodes, 4,096 CPUs  (4x to SX(4x to SX--6)6)
-- Very large memory / memory  bandwidth: 64TB /  262TB/s Very large memory / memory  bandwidth: 64TB /  262TB/s (8x to SX(8x to SX--6)6)
-- High speed data transfer between nodes : 8TB/s in total High speed data transfer between nodes : 8TB/s in total (8x to SX(8x to SX--6)6)

3. Enhanced SUPER3. Enhanced SUPER--UX / Tuned applicationsUX / Tuned applications

�,�,))3�������
���������
	3�������
���������
	

-- FurtherFurther--enhanced singleenhanced single--chip vector processor with 16GFLOPS performancechip vector processor with 16GFLOPS performance
-- LeadingLeading--edge CMOS technology with 90edge CMOS technology with 90--nanometer process /copper nanometer process /copper 

interconnectsinterconnects
-- SingleSingle--module node with 128GFLOPS performance module node with 128GFLOPS performance (2x to SX(2x to SX--6)6)

-- Proven operating system for SX series enhanced to expand scalabProven operating system for SX series enhanced to expand scalabilityility
-- A lot of  ISV application programs tuned for SX series availablA lot of  ISV application programs tuned for SX series availablee
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XMU

S
H

A
R

E
D

 M
A

IN
 M

E
M

O
R

Y

Scalar 
Registers

4-Wide 
Vector 

Unit

Input/Output sub system

Scalar Unit
Scalar      

Execution 
unit

Vector
Registers

Cache
Memory

Load/
Store

Mask Reg. Mask 

Logical

Multiply

Add/Shift

Divide
/SQRT

Central Processing Unit

Inter-node connection
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���Single node performance

2. Maximum number of node

3. Data transfer rate among 
nodes
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��8CPU

éÂãLâØMMU

IOF IOFIOF
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#0

IOF

....

��8CPU

éÂãLâØMMU

IOF IOFIOF

C
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C
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C
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���
#0

IOF

....

��8CPU

éÂãLâØMMU

IOF IOFIOF

C
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U

C
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C
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���
#0

IOF

....

��8CPU

éÂãLâØMMU

IOF IOFIOF

C
P
U

C
P
U

C
P
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���
#0

IOF
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��8CPU

éÂãLâØMMU

IOF IOFIOF

C
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C
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C
P
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#0

IOF

....

��8CPU

éÂãLâØMMU

IOF IOFIOF

C
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C
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#0

IOF

....

��8CPU

éÂãLâØMMU

IOF IOFIOF

C
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U

C
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C
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���
#0

IOF

....

Max 8CPU

éÂãLâØMMU

IOF IOF

CPU CPU CPU

Node#0
IOF

....

��8CPU

éÂãLâØMMU

IOF IOF

C
P
U

C
P
U

C
P
U

���
#0

IOF

....

Max 8CPU

éÂãLâØMMU

IOF IOF

CPU CPU CPU

IOF

....

High speed interHigh speed inter--node node switch (IXS)switch (IXS)

Very efficient
non-blocking switch

High speed processing of large data with high performance single node, 
large number of nodes, and high speed interconnects among nodes 

High speed processing of large data with high performance single node, 
large number of nodes, and high speed interconnects among nodes 

#3#1 #2 #4 #5 #6 #7 Node#511

IOFIOF

Max 8TB/s
�Peak data transfer rate�

Max 512 nodes

Max 128GFLOPS

16GB/s x 2 / nodes

128GFLOPS

Max 512 nodes

128GFLOPS

Key points for
high performance

2x (to SX-6)

4x (to SX-6)

8x (to SX-6)

Optical InterconnectionOptical Interconnection
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Parallelism

SMPSMP

ClusterCluster
CoarseCoarse--graingrain

FlatFlat--MPIMPI

Scalar ClusterScalar Cluster

MultiMulti--Grain Grain OptimizableOptimizable ArchitectureArchitecture

Auto
Auto--Vecto

riz
ati

on

Vecto
riz
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on//

Paralle
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n by c

ompile
r

Paralle
liza

tio
n by c

ompile
r

FineFine--graingrain
VectorVector

MediumMedium--graingrain

SX architectureSX architecture



All Rights Reserved, Copyright 2004, NEC Corporation

16SlideSlide'�"�
��	��#��,+ �	�������������FF

• Cache Blocking (User)
• SW pipelining (User/Compiler)

• Auto-vectorization (Compiler)Processor
(Fine-Grain)

• Auto-parallelization (Compiler)
• OpenMP (User/Compiler)

• Auto-parallelization (Compiler)
• OpenMP (User/Compiler)

Shared Memory
(Medium-Grain)

• MPI (User)

Scalar cluster system
• MPI (User)
• HPF (User/Compiler)

SX Multi-node system
Distributed Memory
(Coarse-Grain)

V V V

Memory

V V V

Memory

Network

SX Multi-node system
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Programming
technique

System
architecture

AutoAuto

S S S S S S

Network

Scalar Cluster system
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AutoAuto

CC C C C C

Memory Memory

CacheCache



All Rights Reserved, Copyright 2004, NEC Corporation

17SlideSlide'�"�
��	��#��,+'�"�
��	��#��,+ .���������$��
�.���������$��
�
MemoryALU FPR/VR Cache Memory

+

••
•

X

#0
#1

#n

8GB/CPU
(64GB/8CPU)

�block
�stride
�list

0.5data/op.
(64GB/s)

144KB
(256W x 
72Reg.)

8GF
(8op./clk)

SX-6
(VecProc.@1GHz,

8CPU/Node)

8GB/CPU
(512GB/64CPU)

�block
0.07data/op.

(6.4GB/s
/2CPU)

L1:  Non for FP
L2:  256KB
L3:     6MB

4B/op.(L2)1KB
(128Reg.)

6GF
(4op./clk)

SGI ALtix3700
(Itanium2@1.5GHz)

�block

�block
�stride
�list

�block
�stride
�list

�block
�stride
�list

Transfer
mode

16GB/CPU
(256GB/16CPU)

4GB/CPU
(32GB/8CPU)

8GB/CPU
(128GB/16CPU)

16GB/CPU
(128GB/8CPU)

Memory
(Total)

0.08data/op.
(10.6GB/s

/2CPU)

0.08data/op.
(25.6GB/s
/2CPU?)

1data/op.
(64GB/s)

0.5data/op.
(64GB/s)

MBW/CPUMBW/CPU

L1:  32KB
L2:1.5MB/2CPU
L3:128MB/8CPU

E-cache:
2MB/2CPU?

Cache 
(data)

4B/op.(L1)

2B/op.
/CPU

CBW/CPU

256B
(32Reg.)

64KB
(256W x 
32Reg.)

144KB
(256W x 
72Reg.)

144KB
(256W x 
72Reg.)

FP Reg.
Vec Reg.

7.6GF 
(4op./clk)

19.2GF 
(16op./clk)

8GF
(32op./clk)

16GF
(8op./clk)

ALU/CPU

IBM p690
(Power4+@1.9GHz)

Cray X1e
(VecProc.@1.2GHz,

8CPU?/Node)

SX-5
(VecProc.@250MHz,

16CPU/Node)

SX-8
(VecProc.@2GHz,

8CPU/Node)

MBW: Memory Bandwidth,  CBW: Cache Bandwidth
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1.2mm

100m

100m

High-density 
Packaging

High-density 
Packaging

1mm

1mm

LSI(20mm�)

Overwhelming CPU performance achieved Overwhelming CPU performance achieved 
with the most advanced LSI technologywith the most advanced LSI technology

I/O pins
	0.1mm, 8,000 pins

I/O pins
	0.1mm, 8,000 pins

0.6mm

333 lines

80
mm

Size of human hairSize of human hair

90nm
9-layer Cu wiring

90nm
9-layer Cu wiring

9 baseball field

30 pins in 1mm30 pins in 1mm�� spacespace
Equivalent to the density ofEquivalent to the density of
pixels on a 15" UXGA pixels on a 15" UXGA 
(1,600x1,200) PC monitor(1,600x1,200) PC monitor

Fine Wiring

Equivalent to draw
- 0.6mm-width,
- 1.2mm-pitch,
- 1,700km-length
lines on 9 baseball
fields
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SX-8SXSX--8864GFLOPS 128GFLOPS
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5���2

CPU

Memory Module

SX-6SXSX--66

��;�����/�����������;�����/���������

• High-density multilayer printed wire board for high-speed 
signal transmission
- Eliminated all cable connections to downsize the module

• Packaging density increased by reduction of LSI power 
consumption and high-efficiency cooling design

• High-density multilayer printed wire board for high-speed 
signal transmission
- Eliminated all cable connections to downsize the module

• Packaging density increased by reduction of LSI power 
consumption and high-efficiency cooling design
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1998

SX-5 SX-6 SX-8

Size
�W x D x H�(mm)

6320x3200
x1800

1000x1100
x1800

825x850
x1800

Footprint
(Includeing Maintainance area)

30.4m2 3m2 2.5m2

Weight 6950kg 730kg 570kg

Power consumption 90KVA 7KVA 7KVA

������ ��� ��� ���

SX-5 SX-6 SX-8

Size
�W x D x H�(mm)

6320x3200
x1800

1000x1100
x1800

825x850
x1800

Footprint
(Includeing Maintainance area)

30.4m2 3m2 2.5m2

Weight 6950kg 730kg 570kg

Power consumption 90KVA 7KVA 7KVA

������ ��� ��� ���

128GF
128GB

128GF
128GB

64GF
64GB

2001 2004
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SX-6�16 nodes�SX-8�8 nodes�
Installation
Space* 48.0m 2 13.0m 2

SX-6�16 nodes�SX-8�8 nodes�
Installation
Space* 48.0m 2 13.0m 2

4.8m

10m

��1/41/4

SXSX--6 6 
16 nodes16 nodes
(1TFLOPS)(1TFLOPS)

(1TFLOPS)(1TFLOPS)

*including maintenance space*including maintenance space

3.3m
1.7m

Maintenance Area

4.6m

0.8m

Installation space significantly improved with Installation space significantly improved with 
highhigh--density packaging technologydensity packaging technology

Significantly
improved

SXSX--8 8 
8 nodes8 nodes
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(19.8m)

(14.1m)

NODE

NODE

NODE

NODE

IXS

256256--node examplenode example
PVP: 32TFLOPSPVP: 32TFLOPS
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32GBFCRAM

64GBFCRAM

Model

8GB/sx2827
64GBDDR2

64GF1�4B

Max
CapacityTypeMax

performance#

16GB/sx2
or

8GB/sx2

Inter-node
Bandwidth

512

Max
Node

#

Multi-node

55

Max
Channel

#*

128GBDDR2

MemoryCPU

128GF4�8

Single-node

A

Model BModel A

1800mm

800mm
825mm

1800mm

600mm
1100mm

(*) Excluding one channel for system control
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0 500 1000 1500 2000 2500

GS1280 (1.3GHz)

Opteron (2.192GHz)

Pentium4 (3.06GHz)

p655 (1.7GHz)

rx2600 (1.5GHz)

Altix3000 (1.5GHz)

hpcLine (Xeon3.2GHz)

VPP5000 (3.33GHz)

SX-3/14R

SX-4/1C

SX-4/1A

SX-5

SX-6

SX-7

ES

SX-8(DDR2)

[MFLOPS]

Source�August 29,2004 Dongarra
report
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SX-8(FCRAM) ���	

World fastestWorld fastest
Single CPUSingle CPU
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SX-8(FCRAM) ����

EfficiencyEfficiency
93.5%93.5%��FCRAMFCRAM��
93.2%93.2%��DDR2DDR2��

World fastestWorld fastest
Single CPUSingle CPU

Source�August 29,2004 Dongarra
report
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NPB/FT(MPI)  Class CNPB/FT(MPI)  Class C
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�
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• Improved even stride vector access performance 
(ex. Complex Numbers)

Effect of Complex Data
Access Enhancement
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Atmospheric model: N48 (horizontal resolution; 270km)Atmospheric model: N48 (horizontal resolution; 270km)Atmospheric model: N48 (horizontal resolution; 270km)
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Measured on SX-6 and SX-8(FCRAM)

- More than 1.9 times higher on SX-8 over SX-6
Measured on SXMeasured on SX--6 and SX6 and SX--88(FCRAM)(FCRAM)

-- More than 1.9 times higher on SXMore than 1.9 times higher on SX--8 over SX8 over SX--66

Atmospheric model: N324L50 Atmospheric model: N324L50 
(horizontal resolution; 40km)(horizontal resolution; 40km)
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