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Worldwide High Performance Computing Market
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WW HPC Server IDC Forecast

fIDC MCS: The Cluster Revolution in Technical Computing Markets (2006), IDC, Feb 2006, #
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fIDC MCS: The Cluster Revolution in Technical Computing Markets (2006), IDC, Feb 2006, #
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+ “| think there is a world market for maybe five
computers.”
* Thomas Watson, chairman of IBM, 1943.
* “There is no reason for any individual to have a

computer in their home”

» Ken Olson, president and founder of digital equipment
corporation, 1977.

* “There are only about 100 potential customers
worldwide for a Cray-1"
* Seymour Cray, 1977.
» “640K [of memory] ought to be enough for
anybody.”

« Bill Gates, chairman of Microsoft,1981.
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"The best way to predict future is to invent it."
Dr. Alan Kay, President of Viewpoints
Institute, Inc.,
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2003 to 2006 2005 to 2006

All Servers Worldwide 2004 2005 2006 CAGR CAGR

[Total Factory Revenue($B) $46,149 $49,146| $51,268 $52,251] 4.2% 1.9%

Units Shipped(same as nodes) 5,278,222 6,307,484 7,050,099 7,472,649 12.3% 6.0%

Processor Dies Shipped 8,662,823 10,134,624 11,712,766/ 12,779,159 13.8% 9.1%
. . 2003 to 2006 2005 to 2006

HPC Technical Servers Worldwide CAGR CAGR

HPC Server Revenue($B) $5,698 $7,393 $9,208 $10,030  20.7% 8.9%

(OIS (RSSO e $5,128 $6,654 $8,287) $9,027  20.7% 8.9%

lenterprise)

Node Units Shipped 411,327 734,510 1,215,735 1,419,221 51.1% 16.7%

PProcessor Elements Shipped 1,002,905| 1,657,827 2,681,079 3,351,843 49.5% 25.0%

HPC As A Ratio Of All Servers 2003 2004 2005 2006

Revenue($B) 12.3% 15.0% 18.0% 19.2%)|

|Adjusted Revenues(Apples-to- 11.1%) 13.5% 16.2% 17.3%

lapples)

Units Shipped(Nodes) 7.8%) 11.6%) 17.2%) 19.0%

Processors Shipped 11.6%) 16.4% 22.6% 26.1%

Source: IDC 2007
13 Rr—35TVORT LXK

HPCY— vkt &Y —/\Y—/7 k)

30%
25% —*
20%
15% | //4
10%
=¢=Revenue($B)
=B-Adjusted Revenues(Apples-to-apples)
0/
5% Units Shipped(Nodes)
=@=Processors Shipped
0%

2003 2004 2005 2006

14 RF—F5T WO RT LXK &1




15

. l\—Fﬁ:T@ﬁEffgﬂ

o YIhYz7OaRMIDH
- BREEDLAHEE, D

. FSYRIF—LDARLT

E(XITOTCO
#125% (2 FELN,

9 M10~15%,

O7-ZX—X, BiEEE
BE REEDIRIDE
EEEhOTIEL,

4. TCODKEL
EEHODIDITAEGEEL
o TLVS,
Ry =5TVORTLXKR R
EAEEIXNDIER
A TL— L

fICI1ZRBRTH=0HI,

o A—HOEEITHAMIE

16

A—/\—avFa1—4

M{o LB REZ LTS YR

D—HRT—3 08—\
TOHEBNEBOEA

oL TIINWSA, EE
BEELrnHHOSEER
=, ﬁ%ﬂgt:i@ﬁﬁ%‘ﬁ:xh
J:’ > — ~
ERLETD FEEkIZEDY—/ a2V T—S3>

RF—F5T WO RT LXK &




REAKHPCA2 DS

« A7 ERLYE

— FYZBLDRLYREIERLL

FI AT BE

— TILF AL YRR+ &#E{E
- BHEE

- HEAR

- TRt A—BREEEE
- Rk

- M ELEN-EREE

— RIEHE AT LIN—T 4

* RAS

— N—FJIF7R—ZADAE
CEMR/BCER

— T7—LDITR—AD
IS—EREEE

o SRTLEE

— KYEL\TCOZERT S
=D —i%-ZEELIN
=R R— A MEEE

v
17 2r—5T VY RTLX X &1

~ — ‘ A — ’

DARATLD INTUR
IadRTFALIZHIETS = O+t
=HI1CH EHHBED ‘&7 tjy)ba‘-:uﬂzé:o'cd’ut'yﬂ-
RBEZEIBMNICHZS PSS B DIEMEED R EFED
EH QMR = N -

EEH bat R FPRL R
v 64EYRDTRLR2EM &

KBBRGISAFOATL | EREh =L R4EIZLD

DEBERUVTFTIVS—L3
LDT7—a—RIzxisL
== EERE

A3 —aARIk

CPU-*EEIDOEER
F—ARERE O LY EET
PRI =9, REEREGER
F—S DY R—b

OSEFFNr—Lav B
HOMEE-HEBEHLE
AEUHEREERE

2
64EyMEETILFATIE
258 E - REE~
D=—XI=wEL. T,
TOHEHEOEEER
flTDKRE

18

RF—F5T WO RT LXK &



HPCO Z &5t

Going UP Going DOWN

‘Peta-Scale’ ‘Commodity’
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An Overview of High Performance Computing

Jack Dongarra
University of Tennessee and Oak Ridge National Laboratory

£ HPC Asia 2005
“" Reliability of Leading-Edge HPC Systems

LANL 8,192 | MTBI: 6.5 hours.

ASCIQ Leading outage sources: storage, CPU,
memory.

LLNL 8,192 | MTBF: 5.0 hours (’01) and 40 hours (*03).

ASCI White Leading outage sources: storage, CPU, 3rd-
party HW.

Pittsburgh 3,016 | MTBI: 9.7 hours.

Lemieux

MTBI: mean time between interrupts = wall clock hours / # downtime periods
MTBF: mean time between failures (measured)
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Yesterday, Today and

Tomorrow

[...today's supercomputing problem is
tomorrow’s desktop problem... |
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Dr. Walter Brooks, NASA
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TCO : Total Cost of Ownership
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