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kI 7 :The Law of More...

« IEEIL. KYZLDOE (More Time)ZY 7k
DIT7OHRBED-HIZHELLTLNVS

e BIREILXEYEH (More Complex)IZZEY . ZL
T. &Y Z<Lm 7o+t yH(More Processors)&
FIALTREZITIIZIE, &KYZLDREEE (More
Difficult) M ELVES

VIROITIZET ARREIZDOLNTIE,. D
BRI T, FLLFEFTZzLTOVER AL
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| THE TECHNOLOGY DEMO
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www. dlibert.com  scotiaduma® sol.com
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A
—Graphics Triangles

- Computation Needs, Data, Datasets
—Disk & Memory Capacity

- Interconnect Bandwidth (Elec., Optical )
Moore's Law [

Transistor Density L sk & Memory Bandwidth

- Electrical Grid Capacity
< Programmer Productivity >
—Graphics Pixels (Acuity & Persistence)

—Interconnect Latency (Light)
Y
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kI 7 :The Law of More...
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Moore’s Law

o AUTILDHRRBIERIBZDIATHS Gor
Moore 121 AY, 1965F4H 19HB D
rEIectroniCSJn..,\l wiElL-. T—EmiEic
EEINDHNIUDRAD L 120 A TEE

L. ZNITHLNZ VDR IO BIEEE H A £

Dr. Gordon Moore T%)Jt('\j% EI] (%O)1ﬁ 1975:"‘ Moore

(co-founder of Intel) Tﬁ:t (ia—_ v J U)*ﬁgﬁﬁﬁ’é%ﬁ LTkZ2 /Zg

ﬁ&o)ﬁ: ’\_Z%247‘J\H' 1/1. )

o Fto, —BISEHEYHSNTOENAT S/
ODDESEEEIC ”éza_:lxhb\%llﬂ’ﬂ T3%
\ T THIEET (KK

[2£:E: PDF 2= 2MB]
Gordon E. Moore, 2003%2A10H. ISSCC (International

Solid State Circuits Conference) TOJL € T— 3>
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http://www.intel.co.jp/jp/developer/technology/silicon/mooreslaw/index.htm
ftp://download.intel.com/research/silicon/Gordon_Moore_ISSCC_021003.pdf
ftp://download.intel.com/research/silicon/Gordon_Moore_ISSCC_021003.pdf
ftp://download.intel.com/research/silicon/Gordon_Moore_ISSCC_021003.pdf
ftp://download.intel.com/research/silicon/Gordon_Moore_ISSCC_021003.pdf
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Integrated Gircuit Gomplexity

Transistors
Per Die
10
L & 1965 Actual Data iz 4G
10° m MOS Arrays o MOS Logic 1975 Actual Data 256M %12M
108- 1975 Projection 6 4M'IZSM ltanium™
Memo 16M Pentium® 4
107- - am Pentium® I
A Microprocessor M P®en Gume |l
10°- Pentium
7 2o fag6™
54 H ™
. A G286 200
10°- 7~ 28086
1K A
103 & 8080
4004
102-
104
10045

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Source: Intel
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101
10"
101€
1015

Units 10"
10%

1012
1011

1010

10°

Transistors Shipped Per Year

'68 '70 '72 '74 '7T6 '78 '80 '82 '84 '86 '88 '90 '92 '94 '96 '98 '00 '02

Source: Dataquestiintel, 12102

1

Worldwide Semiconductor Revenues

'68

'70 '72 '74 '76 '78 '80 '82 ‘84 '86 '88 '90 '92 '94 '96 '98 '00 '02

Source: IntelWSTS,12/02
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GHzEE % 4 2\

e 2000 (CFAESNT-IEEEEREFT /1 X&=5&2000(2000
|IEEE International Electron Devices Meeting:IEDM) (2§
WT. AU TILHIFAMEEU LD OO R EFEIE LT,
10GHZzEREID T Oty H A 2005F FTIZEKIRAIRESER KL
=L71=,

— ERICIE. AT HORETOEY YL, 67 BRIIZHEERINT-
3.8GHz (Intel Pentium 4)&#H>TULVET,

e Prescott7 At yH DoxxI ) —XFERIZEELT, 107U,
“adding value beyond GHz” @A rEHLTWVET . T
LB, AT IHDELDRX AP T LAY —R(E, 2D
“adding value beyond GHz” [2DWWTHOHNBEEZATLNET,
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Diminishing Return of Microprocessors

SPECINnt2000/(Num of Transistors x Clock Rate/100)
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Data source: — PowerPC
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http://www.spec.org/cpu2000/results/cint2000.html
http://www.geek.com/procspec/procspec.htm
http://www.bayarea.net/~kins/AboutMe/CPUs.html

FEEDRERE BAN ZEYIME /m,,,

Rocket Nozzle
1000 ®

Nuclear Reactor -/

Pentium 4
100 7( (Presdott)
g” Pentium 4
// (Willamette)
. .
Hot Plate ] Pentium Il

10 =) .‘/ Pentium ll
l/ Pentium Pro
i386/./486Pent|um
|
O
1 | | | | | | | | | |
1.5p 1.0n 0.7u 0.5u 0.35u 0.25p 0.18p 0.13p 0.1p 0.07p

Watts/cm?

Increasing Frequency

Bob Colwell £ DE# LYtk
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Dissipated Power ~ CV4f
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0 -

B Dynamic Power

B Leakage Power

Power (W)
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Process Technology (nm)
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Technology

Multiple Cores & SMT &

SM Integrated Interconnects
/ anium2 9M
Explicitly
PA-8%00 POWERS5 Para||e|. nium 2
PA-88 Alpha EV7 Instruction
Multiple Cores & Computing] "=
ltanium?2

Inte ted Interconnects

EM6AT .
“ PA 8700

OOO / SuperScalar CISC&RISC
UltraSPARC

‘I\/IIPS 16K

@
S

IA-32 Family

Conservative Approach Innovative Approach >
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Performance

1980

Source :

Intel

Hees '
d -
-
-
EPIC: Even greater /
instructions / cycle EPIC
g ad I
H\;Pe‘m‘eads -
> She
v —— o Pentium
6\6 / « PA-RISC
00\ Superscalar RISC/O00  ° GIEE,)IQKRC
@ / <2 instructions / cycle . MIPS
o PowerPC
_>90nm
RISC/O00 ~ jamicr©”
<1 instruction / cycle > 18 micro”
o
a5 micro" 7 2™ 20-30% increase per year
- ~ i from semiconductor
ins llé“yci(IJ; technology
Time
1985 1990 1995 2000 2003 2005

A5—S5TIVORT LA S



RO HERER L

o ENMEREIREN (U Clpsling

_ BE 126 ~
iy 4.

‘O
O
¥
\C
L
S
&
=
i
~
i
H
o
o

MHz /5 3,8 FCrv
- HAEEFTOE' ¥180% [T/ Oy ERM DM LI
£25HM
¢ MPEITDR{PERRIE
— kY hiaA: ? |~k
- MRETORY 'SA AL, DT R EREGS
DEET. ST EFOLEELL)

« RE=Fvyia
— AV DOERBEEATILATUY (FEER) E/\VRIR
DX YT DRI T B3 EK - iHELTOBEE DYLIE

A5—S5TIVORT LA S




FE ﬁ:d):}ifh@] [A] 7 I

== MB per DRAM Chip
&= Logic Transistors per Chip (M)
= Microprocessor Clock (MHz)

100,000

10,000

1,000

100

10

1997
1999
2001
2003
2006
2009
2012

Year of Technology Availability
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il

i JotwyY-o0vy
Register 1

L1 Cache 2—3

L2 Cache 6—12

L3 Cache 14—40

Near Memory 100-300

Far Memory 300-900

Remote Memory 0(109)
Message-Passing 0(10%)

WMEDQTOEy YL, 7V IEEBDOR L., SiSLAIL
WHEDFERGTEIZKYEHEREEABRISN TLNET A,
DRAMZFIAL-EERE~ADT7 VLA MREFTOEYY
FEFXHRELTOWERA. COESIBIREDEE EED
Oty DHEREIX AT DEREIZKYFHIBREIN TLNVSE
EATET . D, TOEy S OE—IHREET T ) r—
AVDEMMEREICKREG X vy THNELHEHD—D
T9 ,HPCIZBEWTIL, TRDAEYERB~ADTIEAD
SERICKYMRENRKEUE T T 5 X MEIZIERT S
MO ERRETY ,

COBBEITH LT H1=DIZ, XM SF YT aAEYMN
AUlenTEELA, KIRELGL1SL—2 30T,
Xy aMBEINTHERELLEWNEN S, Ty aB
EITHERT YN ERBICKEL F. T—E2DHE
FTEMNBRESNDLIEIEFICIE, FryiaZXITkD
HEELIEMNIREICREYET,
ERBEEORLEZEYICTOEY Y FYT EADF vy a
FEELERNHY . COAE)BERETOHEREL IE~D X
N EE(CHE->TULVET,
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64-bit Intel® 64-bit Intel®
Xeon™ Processor ltanium2™ Processor

64-Dbit flat virtual address space O O

Physical address space 36 bits (DP)/40 bits (MP) 50 bits
Address space supported in platforms =K 1TB =K 1PB

64-bit pointers O O

64-bit wide general purpose registers O O

64-bit integer support O O

64-bit OS support O O

64-bit applications O O
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ltanium vs. Opteron (7L XAZ #3) k

128 (1)
128 (1)
4KB ...4GB

512 GB

X86-64TI&. ABRIR—DH A XDHIENHY . 1GB
HHBZAHAAETIE. TLBERDFEED AT EEMEMNKE=LLES
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AKABEE=X v a:Montecito

KA T tanium® 7oty Y - 77 S USRS
Montecito** =

VF RSy
B, el
1MEB L2I
Fywica EHER/
_ FUSTwi-— =2k
TarFr)-aTF (Fﬂﬂﬂn"}
E H:-I o b -|-.'j e
.
ﬁ f’lﬂnllu-!n
R
=11 ﬁ'—
W/ EE 2x12MB L3
Fyrwisat
(Pellston**) SR I— KB
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FP

d 90 nm CMOS
J Clock 3.4 GHz

Floating Point Operations
~7% of chip area

L2 Cache e ey o S
Other - e |-

- R — e b b R Y S e

Bessel Functions

N

\Cache
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e |IBM Powerb

— Shared 1.92 Mbyte L2
cache

« AMD Opteron

— Separate 1 Mbyte L2
caches

— CPUO and CPU1
communicate through
the SRQ

e |Intel Pentium 4

Il —-“Glued”two
processors together

A5—S5TIVORT LA S

CPU1

1MB
L2 Cache




Technology: 130nm
lithography, Cu, SOI

Dual processor core
8-way superscalar

Simultaneous multithreaded
(SMT) core

— Up to 2 virtual processors per
real processor

— 24% area growth per core for
SMT

— Natural extension to POWER4 -
design i ™ -

Courtesy of “Simultaneous Multi-threading Implementation in POWERS5
--IBM's Next Generation POWER Microprocessor”
by Ron Kalla, Balaram Sinharoy, and Joel Tendler of IBM Systems Group
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i .
Two AMD Opteron™ CPU
cores on a single die, each
with 1IMB L2 cache

90nm, ~205 million
transistors*

— Approximately same die size
as 130nm single-core AMD
Opteron pI‘OCGSSOt‘*

95 watt power envelope
fits into 90nm power
Infrastructure

Retains compatibility with
existing 32-bit and 64-bit
X86-base software
Introduced with “K8”

Revision E core in April
2005
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AMD Opteron™ CPU

Shared Northbridge

— 3 HyperTransport™ technology
links

— Dual-channel (128 bit) DDR i/f

AMD Opteron™ CPU with Direct
Connect Architecture was
designed as CMP from the start

— Second port on SR, request
management, two APICs

Two complete CPU cores
— SMP model

— Simpler, less-restrictive _
programming model than “logical
core” approach

— No need to “pause” one core to
give other exclusive use of
shared resources

AMD Presentation For Linux Kernel Summit
Richard A. Brunner
AMD Fellow DTLELT—ar sk

Existing AMD64
Processor Design

1MB
L2 Cache

SR

e

=

Do | Miments |
[

ittt
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Quad AMD Opteron™

200-333MHz 2009P33MHz
9 byte Reg. DDR 9 byge Reg. DDR

AMD OpteronT
940 mPGA

| AMD OpteronT
940 mPGA

8-G DRAM

200-333MHz
9 byte Reg. DDR

8-G DRAM

200-333MHz
9 byte Reg. DDH

AMD OpteronT
940 mPGA

940 mPGA

8-G DRAM

VGA [T PCI

«— A
Graphics |

|
FLASH

Legacy PCI

i

LPC

SIO

100 BaseT USB1.0,2.0

AC97
Management :éN UDMA133

10/100 Ethernet __|

Managemen
—

<«——1{10/100 Phy
BN

GMII to OC-12 or 802.3 GigE NIC
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ClearSpeed CSX600

250 MHZ CIOCk control bus :>
96 high-performance load/store bus ~
processing elements 5 N
576 Kbytes PE memory Institietion Data
128 Kbytes on-chip < 2 -~
Scratchpad memory Mono Execution Unit
25,000 MIPS ' ‘D‘dF”‘

- " Reg File |
50 GFLOPS single or double 2
precision

3.2 Ghytes/s external memory
bandwidth

96 Gbytes/s internal memory
bandwidth

2 X 4 Gbytes/s chip-to-chip
bandwidth

Courtesy of CSX600 Overview on
http://www.clearspeed.com/
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ClearSpeed CSX600

GFLOPS

60 -

Dual CSX600's (1 ClearSpeed Advance™ board)

55

50
45

WA Pt

40

35

30
25

20

15

10

384

768

1152

1536

1920 2304

m=n=k

2688

3072 3456 3840
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RELLEFE--LHL. B TIEEL

P

N
TIILFATTatyI T (F=EARBLLIIER
TOteygEVArybMIEBRIEE AT RERC ) (.
Ethernet@FELIE., ITA2 7312 LTHRKEL:
AN\ EH=6bLET,

— Multicore Processing: Disruption or Distraction for the IT
Infrastructure?, Vlernon Turner, IDC, November 18, 2004.

y

-

Fa7IL7atyvyi,. 386 7AvH DRKLIE.
HREICEL TR ARADALEZERLET . LHAL. 2D
KO MERER EIZIZ. VIO I 7 OFEEIEATO
vy DEREETIVICRET S5-OIZIZIDETT,

— Readying Applications for New Server Technologies,
Martin Reynolds, Gartner Research, April 12, 2005.
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o ATIIETITFaT7-TALYyHHOTILFALYE-
Yk 7% B1E(2005/03/03)

— “Intel Targets Multithreaded Software for Multi-core
Processors,” EE Times, March 3rd, 2005 issue).
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FRERTAEIZEHOT FHEOTILFOTITOEY
H—t. 5 )L 0yvHDEEIZIRTFET A
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YAYAT—XTOFYDOILUE [

Pentium 4 and Xeon Architecture with HT

Pentium 4 Architecture Thread
Trace Cache Parallelism

Pentium Pro Architecture

Speculative Out-of-Order
Era of

Pentium Architecture Instruction
Super Scalar Parallelism

1985 1990 1995 2000 2005 2010

Johan De Gelas, Quest for More Processing Power,
AnandTech, Feb. 8, 2005.
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http://www.anandtech.com/cpuchipsets/showdoc.aspx?i=2343

Server & Workstation Roadmap

T - Tukwila
ltanium® Meaclisorn-9vi VIONLECITO Montvale Sonleon

870 & OEM Platforms

. P [ Sy i A ) Dual-CoreXeoni™ 7000 ulsa Whitefield
Enterprise SRl (PaxvilleVIP) Duial*Core Dunninoton

MP

Truland & OEM Platforms Reidland

od-0ft L20r)™ ngr?TIKACZOXrSM Dual=Core Xeon!™ \Wooderest Elture

2 (Paxville DP) 50001(Dempsey) Dual-Core | Processor
Lindenhurst Bensley Future Platform

Volume DP

EUtlre
PrOCESSOr

Power
Optimized ]
DP Lindenhurst Lindenhurst Future Platform

o4-01t Leogn™ 1V 2) Sossaman

2005 2006 Future

IDF Fall 2005 TCAKEhI=Y—/\mIt7atyYHOo—r<yS
2006 (Z1E. BEEY—/\AITIZ/—FPCRITZEFRAL-FAFEI—F&Sossaman I CFHEEN 5T Oy U AR AShD, FvT
tyk&ELTIE., JRITDIntel Xeon@ (D Intel E7520 E73200 A EhHhEh b,
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Future
Multi-Core
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1U Intel® Xeon™
processor platform

mA28% )
o Power Meter
45% CPU utilization
running WebBench

B HZERIL

ORTLD

BAOARE
y N = [ [ A

3.60 GHz Hig
1.4V

3.20GHz Utilizatio
1.3V

2.80 GHz
1.2V Low

EXAMPLE
Ol

Demand Based Switching (DBS)
Intel® SpeedStep T E ik

Any difference in systems tested, configurations or assumptions made may affect actual results or performance.
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Dual Xeon Processo

XEON \

State

XEON, \

State

Execution
Cache Cache

Bus Bus

2 Threads
2 Packages

Execution

Pentium 4
with HT

€

State | State

s

Execution

Cache

Bus

2 Threads
1 Package

—®

Fa7I)Lar7A

AL T Ot Y Iz 2=
L0ty Ha7FFEE

State State

Execution

Execution

Cache Cache

Bus Bus

2 Threads
1 Package

TN —URTORILVFRALYRSER—k

Features are for planning purposes only, and subject to change without notice.
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A PUBLIC INTERNET “*f’l\j
( pROS: CONS: 3
_L" -Inexpensive -Security issues )
7 =Massopporruniry...  -Reliabiliry
? -Stress resiing -Larency

OPTION #1
CORPORATE INTRANET
- =Limire

OPTION #2
DATA CENTER

PROS: CONS:
-More power  -Costly
=Seable =Less Secure
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Forbes 11.27.00
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Performance

EPIC: Even greater
instructions / cycle

o Pentium
« PA-RISC

Superscalar RISC/000  * 02
<2 instructions / cycle o MIPS
o PowerPC

20-30% increase per year
from semiconductor

5 micro"

) micron =7 technology
.3ins/cycle
Time
1980 1985 1990 1995 2000 2003 2005
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Good, Fast, Cheap -- Pick any two !

OxF A= —a-—A Jl—F FALDRI morewn

Go L)g[e |good fast cheap pick any two Google ##% %ﬁu

@ o deiEnates O GFEO—UERSE

e good fast cheap pick any two () FHF R 57 5,510,000 40 1-10 48 028 #

Good, Fast, Cheap -- Pick any two - User comments at DamelPipes org- [ 22— 29FER T BETA ]
Good, Fast, Cheap -- Pick any two - User conunents on article: Let Iracgis nan Irag.
www danielpipes orgfecomments/ 11953 - 1Tk - 4oy iqa - B 20

0% Crud: Pick any two - [ 00~ — % EETA ]
Good, fast and cheap: Pick any two. The old line "good, fast and cheap: pick
any two" is tossed around alot to desctibe software projects. Last night Scott

Truadean let me in on an inversion of this triangle that he picked up from the ..
george hotelling net/M0percent/geskery/pick_any two php - 21k - 2005F2 H1EH - £ o - B —20

Vivid Media, Inc. - Good + Fast + Cheap: Pick Any Two! - [ Z00~2 — /%04 BETA ]
Vivid Media develops custom interactive web, e-learning, multime dia, CD-RO,

weheast, and digital wideo solutions.

wwnw vividmedia com/gurge gfoslider ofin - 9k - 20059 A1 - F oo ioa - File—20
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Embedding

-|j-—/ {@é{# Consolidation
Jx—)LA—/\

Tt 5 —EM

EEAE isolation

Embedding

Y—NZFELDH, TRIMTO/—FTVI PCETEDETARTD

TS5 DA —LTHIFATRE

A5—S5TIVORT LA S



Virtual Machine Monitors (VMMS)

Virtual —

Machines
(VMs)
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Total HPC Revenue by Cluster/Non-Cluster &= IDC
IDC 2004 Analyze the Future
9,000,000

8,000,000

Total HPC

7,000,000

6,000,000 1 HPC CAGR
Q 0)
€ 5,000,000 6.5%
=)
o
> 4,000,000
[ne
3,000,000
2,000,000 Clusters CAGR
16.8%
1,000,000

0
2003 2004 2005 2006 2007 2008

Source: IDC 2004
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Rational
Nanotechnology Drug Design

. Tomographic Phylogenetic Trees
’\ Biomolecular .
Dynamics Reconstruction Neural Networks
Fracture }' Crystallography
Mechanlcs\ Molecular MRI Imaging Reserv_oir
Modeling D|ffract|on Distribution Networks Biosphere/Geosphere _yModelling
Chemical _ Inversion . . /
Dynamics +——— Atomic. Problems Electrical Grids Flow in
Scattering 5 biveline Fl Porous Media
ata ipeline Floyfs
Condensed Matter Signal
: i ASS|m|Iat|on Chemical Plasma .
Electronic Structurg\ Electronic ProceSS| Cloud Physics
Structure g Reactors/PrOCGSSIng 4 Boil
. Combustion °>$'¢"®
Actinide . /7/y
Chemistry —_ Quantum I\io:ljl:ledr ThGraptl Radiation Reaction-Diffusion” chemical 5" °
Cosmology Chemistry €—___ ethocs corefic Ve 2 Reactors
) n-body Transport - ~
Astrophysics Manufacturing CED Multiphase Flow
Systems Discrete Basic PDE A \\LVeather and Climate
- Air Traffic Events . -
M'I'Far_y Populatio Algorithms W:S Seismic
Logistics  genetics Monte & e |~ \ \Processing
Transportatio carlo Numerical Multibody Geophysica _
; ; Aerodynamics
Systems Raster Methods Dynamics Fluids
: Fields
Graphics Orbital
QCD / Nuclear Structure Ee— Symbolic Ecosystems Mechanics
Neutron Matching | Processin Economics
Transport / Models
] Genome \
Virtual Processing _
Reality Cryptography Astrophysics
) Electromagnetics
Virtual Cpr_nputer '
Prototypes Vision Intelligent
Multimedia Search
Collaboration .
Computational Tools Databases Computer Magnet Design
Steering s Al E
Scientific Data Mining gebra
Visualization
Intelligent Automated Number Theory
CAD Agentg Deduction Source: Rick Stevens - ANL

A5—S5TIVORT LA S



TIVr—2avmrvEDY

Application — Cluster

Algorithm A

Algorithm D

—)

—

A5—S5TIVORT LA S



B SPARC
B Power
B8 MIPS

Bl Alpha

O Power4
B HP - PA
[0 Opteron
@ Xeon

[ 1A64

VO/TO/TT

- ¥0/T0/0T
- ¥0/T0/60
- ¥0/T0/80
- ¥0/T0/LO
- ¥0/T0/90

- ¥0/T0/S0

- ¥0/T0/¥70

- ¥0/TO/€0
- ¥0/T0/C0
- ¥0/TO/TO0

- €0/1T0/CT

11ATHO7atyH 5|

TOP500) R+DZEE

2004 £

~

o)

6 A H

2002%
500
450
400
350
300
250
200
150
100
50

- €0/TO/TT
- €0/TO/0T
- €0/T0/60
- €0/T0/80
- €0/T0/L0
- €0/T0/90
- €0/T0/S0
- €0/T0/¥Y0
- €0/TO/E0
- €0/T0/C0
- €0/TO/TO0
- ¢0/TO/CT
- ¢O/TO/TT

A5—S5TIVORT LA S




DRIV AT L

inbound connections

i)

Service Nodes
O(“dozens”)

Compute Nodes O(1000+)

Viz node

Object Storage Servers

Meta Data Servers

Viz node

Viz node

Viz node

Visualization Nodes O(100s

Viz node

VIz node

_________________

Multi-Panel

<—single process space across all nodes

Display Device
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Network I/O

Sys Admin

system support

Dedicated

resources
For Metadata

service and
lock management ——

SFS runs on |A-32, Itanium and
% Opteron-based nodes

Compute Farm
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Fabric Consolidation (MFIO)

All compute nodes LAN and SAN attached

Fibre Channel Switches SAN

512 Servers in Racks (e.g. McData 6140) Storage

ppppppppppppppppppp

RERRRRIEE

Myrinet
Switch 4 Gb/s IPC connectivity

Ethernet Switches
(e.g. Cisco 6513)

512 LAN, IPC
and SAN-
attached Nodes Topspin 270

Topspin 360

-

\ (/_\\
( Researchers

\ 4

i 0 0|

10 Gb/s IPC connectivity =~
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http://www-132.ibm.com/webapp/wcs/stores/servlet/CategoryDisplay?catalogId=-840&storeId=1&langId=-1&dualCurrId=73&categoryId=2590410
http://www-132.ibm.com/webapp/wcs/stores/servlet/CategoryDisplay?catalogId=-840&storeId=1&langId=-1&dualCurrId=73&categoryId=2590410
http://www-132.ibm.com/webapp/wcs/stores/servlet/CategoryDisplay?catalogId=-840&storeId=1&langId=-1&dualCurrId=73&categoryId=2590410
http://www-132.ibm.com/webapp/wcs/stores/servlet/CategoryDisplay?catalogId=-840&storeId=1&langId=-1&dualCurrId=73&categoryId=2590410

Ethernet and Fibre Channel Gateways
Unified “wire-once” fabric

Server Cluster

- Storage

Single InfiniBand link for:
- Network

. v
O an’J ......'Enlnnunnnil
b 22277
—
. LAN/WAN
/Server Fabric

Fibre Channel to InfiniBand gateway for storage Ethernet to InfiniBand gateway for LAN
access access
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CHALLENGE:Heat,Power and Space

CHALLENGE: Heat, Power and Space

. and building geographically disperse fabrics is becoming key.

London 1 - Core Fabric

Datacenter Fabric Workshop, August 22, 2005, San Francisco, CA
IB On Wall Street
Speakers: Ty Panagoplos (JPMC), Peter Krey (JPMC)
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Large Wall Street Bank

, Fibre Channel and Gig
512 Node Commercial LINUX GRID  connectivity built

seamlessly into the cluster

Existing y LAN
Networks

GRID 2 TS-360 w/ Ethernet and Fibre
I/0
Channel Gateways
2 96-port
Core TS-270
Fabric
Edage ) 23 24-port
Fabgric %ﬂmﬁ?’if-ﬁ TS-120
20 Compute 000 20 Compute
Nodes Nodes 512 Nodes
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Grid Infrastructure Builds on Commodity Hardware

» Driving Down CPU/Hour Costs From Over $10 Down Below $0.50

2002 2004 2004 2005 2005
| Q1&2 Q3&4 Q1&2 Q3&4

Capital Investment

SMP Enterprise Propnetary Commodity 1U Servers 1U Servers
Servers Blade Servers Blade Servers Low Quantity Gnd Quantities

OpenliB.org/Intel Developer Forum 2005
JPMorganChase

A5—S5TIVORT LA S




NCSA

National Center for Supercomputing Applications

Tungsten 2: 520 Node Supercomputer

T— — P——— i I | — ] 3
— - — 2 - a i ¢ |

Core 6 72-port
Fabric TS270
500
SUPERCOMPUTER SITES
Edge = - 29 24-port
Fabric TS120
512 1m
cables
520 Dual CPU Nodes
18 Compute 000 18 Compute 1,040 CPUs
Nodes Nodes

= Parallel MPI codes for commercial clients

= Point to point 5.2us MPI latency
Deployed: November 2004
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Large Government Lab

Avielale dl (€ .llll.l C v U BT — 4090 ode
« Application:
— High Performance el
Super Computing Core il prm( g —I —I prm( prm( |
Cluster Fabric
e Environment: 2048 uplinks
— 4096 Dell Servers (7mH10m/L5m/20m)
— 50% Blocking Ratio . coe
— 8 TS-740s ek I 256x TS120
— 256 TS-].ZOS 24-ports each
e Benefits: cee
— Compelling
Price/Performance 8 8
— Largest Cluster Ever Nodes) Nodes)
Built (by approx. 2X) \— ~ _/
— Expected to be 2nd 8192 Processor
Largest 60TFlop SuperCluster

Supercomputer in the
world by node count
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Breaking the 1-2K nodes Barrier !

Y
/€
f L)
1 /

D2RZ3D/—FEH., BHHH

=
& EE, *f'?‘zlf“-\/\ﬁ)
X*—(sound barrier)

e T*&@Erﬁ‘ELL
IZTEHE, BERDFE
H(ZEST, jﬁh@iﬁj{
iﬁﬁ%@iﬂﬁﬁ@kg =X

mft
S

R

(1947 ._7_>$’C)0)’C
BOEELLVHNTL S,

R(CELTEDE, TDIES

AICENWT, BHDIEXR. VATLORERE . R7—3EY

TAGE  RET ERALEDIEIFLE
SAABEIFAREERE O =FRIAHo1=(?)

E(B)ICHEST, ¥

A5—S5TIVORT LA S


http://www.wilk4.com/misc/soundbreak.htm

A, HmBLEE, —RICEADERT-IIEEZHRETT . REITODSIA.
BREZEZELFET,

In general, the name of the company and the product
name, etc. are the trademarks or, registered trademarks
of each company.

Copyright Scalable Systems Co., Ltd. , 2005.
Unauthorized use is strictly forbidden.
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