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1-1 . History & Future

Almost 30 Years of Super Computing Development

Petaflop
computer

SR16000

Over 3-4 times node
peak performance with
POWERG6™ processor

Vector-Scalar
Combined type

S

147.2 GFlops of node peak
performance with POWER5+™

SR8000 processor (Model K2)

Scalar Parallel

(MPP type) First HPC machine with
combined vector & scalar
SR2201 processing

HAS8000-

First commercially available
Vector distributed memory parallel High Performance
eclo processor Server for

S-3800
Single CPU peak
performance 8 GFlops
5-820 (fastest in the world)

Cluster System

PC Server
HA8000 Series
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Hitachi started development of Hitachi’s original chipset
and server for Itanium® processor.
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Single CPU peak

S-810 performance
First Japanese 3 GFlops
vector supercomputer
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POWERG6 is a trademar kof IBM cor porati on.
POWER 5+ is atrademark of IBM corporation.
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PC SMP

POWER6 ™

5.0GHz 64way

e  POWERE™ 32way  SR16000 (~ SR16000
e Opteron™ 1 v
N cpu

POWERG ™

4.7GHz 32way

[ SR16000 ]
12

POWERG™

3.5GHz 32way

/ Opteron™
2.3/1.9GHz 16way

HAB000-tc/RS425

[ SR16000 ]
L1

PC | | SMP
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ZAVAN  BladeSymphony

Web3 ! Hitachi
Storage
Solutions m
BS2000 CommuniMax
R Sy
BS320 SMS100 BR20

Virtage VMware® ESX = Windows Server® 2008 Hyper-V™

BladeSymphony Manage Suite
J P‘I «H#iRDB ISV
Cosminexus
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BS2000
B52000

. ®Xeon® 144GB
-1/70 162Gbps( )
-1/70 6
X2, PCI-Express X2
170 PCI-Express x16
Virtage -
- Linux , 1
-
Eavers
- CSCI Gold , 80 PLUS® GOLD *2) i
( 7 )
My
» ] *1 Essentia
Windows Server 7z ‘ rEdhat. vmware *; Essent Iso o
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BS320

6U( 27cm) 10
98kg/
Virtage 1)
(CSCI Silver 80 PLUS® SILVER

»
& Q redhat  vmware *1 o virtage
Windawis Server s el : *2 50 89
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e HAS8000

(4Processor) HA8000/RS44(0 Xeon(X7460/E7450/E7450 /E7220)

' (2Processor) HA8000/RS220
' HA8000-es/RS220

e,
=

HAB000/TS20  xeon(x5570/E5540/E5520/E5502) HA8000/RS210 Xeon (X5570/E5540/E5520/E5502)
HA8000-es/RS210 Xe°“(L552b0 2

{
|

(1Processor)
HA8000/TS10 Xeon(X3430/X3460 /X3470 HA8000/RS110 Xeon(X3430/X3460 /X3470)

r

1 *1:HA8000 *2:HA8000-es
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A
1999 1 2004 12 2010 1
SR8000 SR11000 SR16000
200MB/s ,
25MB/s 200MB/s OOMB re
A/D A/D  + A/D  +
PCI 2.2
PCl 2.1 PCl Express x4
64bit, 66MHz) P
1 2 1 1 4
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Noise generator

Buffer with parallel
conversion circuit

A/D converter

I/F PCI-Exp 4x

200MB/s/

PCI bus I
controller

||||||||

On-board
power supply

400MB/s/
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PCI Express DMA
x4 1GB/s x A

200MHz y

.................. eeeeeenflonsy 1200t 4L
5 : FPGA BCLX

J 100MHz x 8B

A | Awp AD — PCI-X
— (RNG2

A

bl

IP
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® Fortran

I/F

( COMMON

)

2

-

RANDOM 1
N
IRANDM
Fortran COMMON IRANAR
DRAND
N
DURANDM *N 3,000,000
Fortran COMMON DURANAR
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GPU

HPC

(ECC)
GPU OpenCL

] NVIDIA Tesla20 S2070 AMD/ATI Radeon HD5970

550 625GFLOPSx 4( ) e - T

464GFLOPSx 2( )
GDDR5 6GBx 4 ECC GDDR5 1GBx 2 256GB/s
900W(typ) Idle 51W, max 294W
C for CUDA CUDA Fortran(PGl) Stream SDK(Brook+ CAL)

GPU (PGI)

OpenCL

OpenCL :
. DirectX 11
DirectX 11
KemelAnalyzer
Nexus

IEEE 754-2008
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1"3TFLOPS GFLOPS
1507250GB/s

HPC GPU ~30 GPU ~
(NVIDIA)
OpenCL GPU.Cell, CPU )
PGI GPU
GPU GB
CPU GPU
107100
GPU
10 3 *

(*)
http://mww.kgt.co.jp/avs_conso/event/vcl5/summary/data/2-4p.pdf
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GPGPU
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1

217,343 120x120x70

Core i7(2.67GHz)+GeForce GTX285
CUDA 2.2

CPU 812  0.8GFLOPS
GPU 0.10 64.9GFLOPS
80

o -/][
E |
o |
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80
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1 - A
N 0.10
0 - :
CPU GPGPU
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ZESEN GPGPU

GPU 0 CPUO CPU1 1
GPU GPUO ‘PCIe GPU1
CPU + GPU MPI cPwo |H o — oH H | cPu1
InfiniBand

_ . GPUO CPUO CPU1 GPU1 )
(Core i7+GTX280)+(Core i7+GTX295)+ Fr— Fr— I,'fCéGGB/S)
InfiniBand(x4 DDR) - -

CUDA 2.2 MVAPITCH2 sends AninBand
y ( 4GBI/s)
3368/8 Memcpy Memcpy .PCle
PU ( ) h - ( SGB/s)j
3,500 |
bl
_ 3,000 - (pageable) GPUO  CPUO  CPUL GPUL _
< 2500 (pinned) [0] - 19 v 4e
= 2,000 | -g- o [2]- o —[2] nfiniBand
. = 0] - nfiniBan
1,500 (pinned) L [3][31 - [@][3] e
- = 4GB/
1000 / 1] 2] @ ( s)
o L S P
= PCle
. L | B ] ER S
1E+00 1.E+03 1.E+06 1.E+09
[B]
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HPC GPGPU
CUDA PGl ( ) OpenCL
GPU

PC
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(2009/11

Linpack

)
Linpack

http://www.top500.0rg/

82.98Tflops
113Tflops = (512+256) x 147.2
73.4%

o

101.74Tflops
139Tflops = (944) x 147.2
73.1%
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2009/11 HITACHI
Inspire the Next

2008711 - 2009711

- 4SMP BLAS (Goto r25) - (Goto r26)

N=10,000 32.07Gflops 87.1%
33.15Gflops 90.1%

- LINPACK (512+256 : 113Tflops) - (944 : 139Tflops)
N=1,433,600 P=32Q0= 96 4SMP-3072MPIs
N=1,740,800 P=32,0=118 4SMP-3776MPIs
Block size NB=160, Bcast = 1ring

82.98 Tflops ( 6"r34min3Qsec)  73.4%
101.74 Tflops ( 9"r36minQ7sec)  73.1%
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