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1951 CDC 6600  Cray XMP Cray YMP ASCIRed _Earth

Harvard Pilot Ace Simulator

Scalar to super scalar to vector to SMP to DMP to massively parallel to hybrid designs
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Parallel Vector Processors (PVP)
— NEC Earth Simulator, SX-6
— Cray- 1, 2, XMP, YMP, C90, T90, X1

— Fujitsu 5000 series

Massively Parallel Processors (MPP)
— Intel Touchstone Delta & Paragon

— TMC CM-5

— IBM SP-2 & 3, Blue Genel/Light
— Cray T3D, T3E, Red Storm/Strider
Distributed Shared Memory (DSM)

— SGI Origin
— HP Superdome

Single Instruction stream Single Data

stream (SIMD)

— Goodyear MPP, MasPar 1 & 2, TMC
©

M-2
Commaodity Clusters

— Beowulf-class PC/Linux clusters

— Constellations

— HP Compaq SC, Linux NetworX MCR
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American Supercomputer
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Applied Dynamics
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Convex > HP

Cray Computer

Cray Research > SGI > Cray
Culler-Harris

Culler Scientific

Cydrome
Dana/Ardent/Stellar/Stardent
Denelcor

Encore

Elexsi
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ETA Systems

Evans and Sutherland
Computer

Exa

Flexible

Floating Point Systems
Galaxy YH-1

Goodyear Aerospace MPP
Gould NPL

Guiltech

Intel Scientific Computers
International Parallel Machines
Kendall Square Research
Key Computer Laboratories
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Pixar

Parsytec

nCube

Prisma

Pyramid

Ridge

Saxpy

Scientific Computer Systems
(SCS)

Soviet Supercomputers
Supertek
Supercomputer Systems
Suprenum

Tera > Cray Company
Thinking Machines
Vitesse Electronics
Wavetracer
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Cray VAT L
Cray_l (1977) CRAY-1
— 250 MFLOPS (REsEARCH, NG ] COMPUTER SYSTEM"
— 80 MHz
— 1 MWord (64-bit)
PC 8088 (1979)
— 5 MHz
- 1 MB RAM
Modern PC (Pentium 4)
— 3.2GHz (Dual Core)
— 12.8 GFLOPS
— 4 GB RAM

HARDWARE REFERENCE MANUAL
2240004

http:ffedsthelen.org/comp-hist/CRAY-1-HardRefMan/CRAY-1-HRM.html

I SOUTHEAST SOUTH  SOUTHUWIEST ES

Ry=F TNV AT LXK &R

Cray 1 #6 from LLNL.

@ The Computer

Cray-2

Museum History
Center, Moffett Field

T

Cray-3 1995 processor
500 MHz

32 modules 1K GaAs IC
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5 Mb/s uniform access BW 3200 Mb/s uniform access BW | X 500

2 Mb/s random access BW 1000 Mb/s random access BW | X 25

Ry=F TNV AT LXK &R

The Pahntom Menace

<150 160 170 180 1900 200 210

Processor Architecture / Systems

NTRIVET R DR

Ry=F TNV AT LXK &R




Ry=F TNV AT LXK &R

'f//\—/zlzd)/lz‘/'?

'GDI""m|m‘rr;“t‘"“~|=n"‘-‘t.
—

BEEDOERICEDICEZMET, i‘ﬁﬁi
M~DF/EEIFEAATL . HISH
SEQH S HOH—E RERELTL
é%ﬁh‘yD DEREEMN, TOE
NE-BREDO-OICKRERBE, byT
DAEIZERO>TLEIEND, CDFE
HHEaVETME, N—N—F-ED
FRRI—ILDILA R - JYRT
U BIEN. REDESICEOT
BAoMCL=C&T, HAITEo1=E
DT, V=T TL T BN TRS
BEARESND. BAEDERICHZE
1T, BEEDRDHMERMEEITLED
CEN, BRI A /RN—2 3> DR
TRFISIAFAERICSZEHEL
JCDHERIE, BIEDFREVNZD
iﬁﬁl BWTIEF - BI—TT1>
JHRETHAHAEVNZFET,

Ry=F TNV AT LXK &R

=

HarvardBusmcss School Pres

7]

ShEESE

BiTEh ERRRERIFTEE
LAk 7'J17-/1Z/

SEHRTA R PRE S

TS — PN




A/ R—=23>DILUY

Harvard Business School

=

I'Es.

gizsaBilernma

reat Firms to Fail

BiTEh ERRRERIFTEE
LA |->~7'JZ;:/1Z‘/

SEHRTA R PRE S

S

i 4

AOKEE(RESR

e

s O

4\ N
FoEEE

SUu—

4
%

160 70 180 190 =200 210 220 230 290 oo
.

DUAR - DYRTEL DA

JR—23VNILUT

BHm A/ R—2 a0 SRR

A/ R—,3|2&kBT—4 Yk

DENEZ 7T

B A/~A—2ay

— R EFHHABEEDRDSHEEER
LEHZTRAHOTLND

BIER A/ R—S 3>

- BEBEENRDOHMEREEFEL
SED1ERE (FFiE)

Ry=F TNV AT LXK &R

RISCA—ZXMDSMP,
NUMAL R T L

Ry=F TNV AT LXK &R

10



PrIME  BEE ®EL WAbG T

- - 51 | 2 him Ao becmitione

@ aondy 51 #R2a-1

Beowulf.o

Dverview i Archive

Showcase

Shorteuss | Maillott ¥ign s Bagwuf org

54
collecton of

resources for the expanding universe of usess and designers of Beowull class cluster
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Wiglaf - 1994

16 Intel 80486 100 MHz
VESA Local bus

256 Mbytes memory

6.4 Gbytes of disk

Dual 10 base-T Ethernet
72 Mflops sustained
$40K

..
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Hrothgar - 1995

16 Intel Pentium100 MHz
PCI

1 Ghyte memory

6.4 Gbytes of disk

100 base-T Fast Ethernet
(hub)

240 Mflops sustained
$46K

How to Build a Beowulf
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Hyglac-1996 (Caltech)
16 Pentium Pro 200 MHz
PCI

2 Gbytes memory

49.6 Gbytes of disk

100 base-T Fast Ethernet
(switch)

1.25 Gflops sustained
$50K
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= 5,120 (640 8-way nodes) 500 MHz NEC
* 8 GFLOPS per CPU (41 TFLOPS total)
* 2 GB Memory per CPU (10 TB total)

= 20 kVA power consumption per node
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http://www.intel.co.jp/jp/developer/technology/silicon/mooreslaw/index.htm
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Integrated Gircuit Gomplexity

Transistors
Per Die
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10 @ 1965 Actual Data 16 26 85
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108 1975 Projection 128M Itanium™
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A Microprocessor Pentlum'“ll
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