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CP-PACS

1990

— Memory: 300 MFLOPS : 1.2 Ghyte/sec
— Network: 300 MFLOPS : 300 Mbyte/sec/link

MPP (Massively Parallel Processor)
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Linpack
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6Gflops 1000 6 Tflops

Infiniband (x4): 1 Gbyte/s
MyrinetXP (dual): 500 Mbyte/s

— CP-PACS 16
bank
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— CP-PACS
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HPC

full QCD
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PC post CP-PACS

; PC

— 3 GHz, dual Xeon SMP server
- 12 Gflops : 6.4 Gbyte/sec
— 12 Gflops : 1 Ghyte/sec

PC
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HPC

' Intel Xeon, Opteron, Itanium2
+ Dual CPU

— Network bound

' SAN (System Area Network)
— MyrinetXP: dual connection
— Infiniband: x4
— GbEthernet
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' eXx. InfiniBand, Quadrix
VS
ex. GbE > n
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CPU

v Intel IA-32 Xeon

— OS (Linux, Score)

FSB800, DDR400 interleaved
— SSE, SSE2, SSE3 short vector x87

— EM64T SSE
64bit

— Low Voltage
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CPU

QCD — Mult Benchmark (by
Pentium Xeon EM64T (64bit, SSE3) 3.4 GHz
Memory: DDR400, FSB800 = 6.4 Ghyte/sec

SSE2, SSE3
CPU
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P4, Xeon SSE2
' CPU [Mflops]

P4 Xeon EV7/
No copy Copy No copy Copy No copy Copy

2%2*2*64 1251 957 811 598 1190 949
4*4*4764 1020 878 633 536 1144 1034
8*8*8*64 1045 958 686 625 1140 1082

16*16*16*64 N/A N/A 604 573 1122 1101

No Copy: CPU
Copy:
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CPU

— PC3200 (3.2 Ghyte/s) x 2

— 3MB L2

short vector
— SSE2
— SSE3
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v CPU

v CPU
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QCD

' 1Gflops 0.6Gbyte/s
32*32*32*64 5000 trajectory
CPU [ ] [%]
512 (ns=8) 2768 17
4096 (ns=16) 405 29
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CPU
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v CPU

permutation

NIC+Switch
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PACS-CS

o Parallel Array Computer System for
Computational Sciences

' PC
- P
- 0S

v SMP

; PC
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PACS-CS

' 17.2 Tflops (2.8GHz CPU )

' 3072 CPU (node)

' single CPU

' 6.1 Thyte

' 614 Tbyte (RAIDO mirror)

' GbEthernet trunk (dual link > 3 )
PCI-X dual

Gigabit Ethernet
' 3-D Hyper Crossbar

((S} > PACS-CS  FIRST 23 HPCS Lab.

(2005/ 02/ 16) Hiagh Performance Computinag Svstem Lab.. Univ. of Tsukuba




...... lU
;' HDD | .
Serial ATA (withRAIDO) | T,
chip-set ........ HDD HDD HDD || HDD
mempr X0, x1: X
y dual link
CPU yo0,yl:Y

] dual link
unit-0 unit-1 | ¢
20,21: Z )
(GbE) (GbE) (GbE x 6) dual link 5

x0x1y0ylz0z1

v

v

(@> PACS-CS FIRST 24 s
(2005/ 02/ 16) Hiagh Performance Computinag Svstem Lab.. Univ. of Tsukuba



CPU 3
3072 node

/{/' FH 8T
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PACS-CS

v CPU SSE
' dual CPU SMP
' 3
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/ & X-dimension
Switch

Y -dimension
Switch
f 3 Z-dimension
Switch

O node

v

/ // -// 3D Hyper-Crossbar Network

16 >



3D-HXB

— SPMD

v GDbEthernet
— 125 Mbyte/sec/link 250 Mbyte/sec
- 750 Mbyte/sec

— 520 Mbyte/sec
Infiniband (peak 1Gbyte/sec) dual CPU SMP
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3D-HXB

3072 16x16x12
16

v 16 GbEthernet L2
3000 port

16x16x12 3D-HXB with dual link GbEthernet

3000 x (16 x 16 x12x2x3) = 5500

18000
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8 Fibre Channel

RAID DISK

(10 Thyte) / \
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' VGA/keyboard/power-switch Ethernet
BIOS

power-on/off, reset

VGA/keyboard/USB
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PACS-CS

v OS

Linux (free Linux: ex) Fedora Core )

SCore
3D-HXB

MPI
3D-HXB
Fortran, C, C++ with MPI

PBS
SCore
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PACS-CS

512

1024 2048 3072

free pool

— 3D-HXB
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Score

HDD
HDD
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' NFS
' NFS

' NFS
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product-run

— 2004/1

— 2005/2

— 200574

— 200676 2/3
— 2007/6 1/3

 3D-HXB
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PACS-CS:
post CP-PACS 30

20 Tflops

v SMP
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