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HPC:

On The Inside:

HPCwire Archives: 2004
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BREAKING NEWS

wednesday, 11/23,/09
BC05 Award Winners Leverage SGI Technology
Liguid Cornputing Selects Neterion 10 GbE

HPC

Adapter READERS’
= Big Ben Performs Real-Time Turbulence CHOICE
Sirmulation AWARDS

SCAT Introduces Mew Open Source Products
Tuesday, 11/22/05

= AMD to Introduce Quad-Core Processors in

2007

» Hberlink Selects Coraid EtherDrive Storage

= BioSirn Tool Used for Drug Development
Monday, 11/21/05

= Donostia Foundation Selects SGI AR

= USC Adds Sun Fire Servers

u PHML Wins StorCloud Competition

» Wisual Numerics Expands Support for IMSL Mumerical Libraries
Friclay, 11/18/035

= Super Network Supported Supercomputing 2005

» Shell Cil Selects Modviz Wirtual Graphics Platform

» Level 5 Metworks Adds Support for HP-MPT

» Forcel0 Acguires Metaketworks
Thursday, 11/17/05

» Quadtics Introduces 10 GHE Products

m Fetnbach, Cray Awards Presented for HPC Contributions

= Virginia Tech Extends HPC Challenge to College Students

= The Mathworks Upgrades Toolbosx

= Penguin Introduces Cluster Portfolio
Wednesday, 11/16/05

= [BM Wins Big in HPC Challenge Competition

= [BM Previews New POWERS+ Systermn

EDITOR

= Michael Feldman

CONTRIBUTORS

Trish Barker, MCSaA

1. William Bell, NCSA

Michael Bernhardt, Moblemen Communications

Kimberly Claffy, SDSC

kevin Frankling University of California Hurnanities Research Institute
Karen Green, NCSA
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Quigte of the Week: "There was a time certainlygwhen I was in the HPC
busingss, when the paople who wrote high pergPmance programs were
makingwtherm far consurmption largely in ar;eﬂgineering enyironment.
Today, nﬁs.j&ubtﬁ.ﬂ whither meregm?substantwe field of academic
research in e gh@rmgoﬁsi\mc! at could really progress without the
use of advanced computing technologies,”
-- Craig Mundie, CTC of Microsoft

THIS WEEK'S TOP STORIES

Kramer Spearheads Impressive SC05 Showing: Eill
Kramer, the SC05 General Chair, is excited about all the
activities taking place at this year's show. The Supercomputing
2005 conference and trade show is poised to be the largest
and most interesting in recent years.

Linux Networx's Ewald: 'Clusters are Here to Stay": Linux
Metworx's CED, Robert H. "Bo" Ewald, will come to SC05S with
some exciting news. His company will use the conference
spotlight to announce that it has transformed its clusters into a
new product series with two distinct families

SPECIAL INTEREST FEATURES

HPC
HPCwire: 2005 Readers & Editors Chaoice Awards

Also From
Tabor

Communications

Subscribe
Now!

GRID,

DAILY NEWS &
INFORMATION FOR
THE GLOBAL GRID
COMMUNITY
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HPCS SC2005 Workshop
Monday November 14, 2005 Seattle, WA
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High Productivity
Computing Systems

Goal:

» Provide a new generation of economically viable high productivity computing
systems for the national security and industrial user community (2010)

Analysis & Assessmens

Impact:
P .‘nduslﬁ' R&D

® Performance (time-to-solution): speedup critical national
Performance Programming

security applications by a factor of 10X to 40X Poditdibal ) Models
ERE = = & Prediction
® Programmability (idea-to-first-solution): reduce cost and o Toarduare
time of developing application solutions Architechrs 1Sotvare
@ Portability (transparency): insulate research and Indys R&D

operational application software from system

® Robustness (reliability): apply all known techniques to
protect against outside attacks, hardware faults, &
programming errors

N\ T §

Applications:

@ Intelligence/surveillance, reconnaissance, cryptanalysis, weapons analysis, airborne contaminant
modeling and biotechnology

Fill the Critical Technology and Capability Gap
Today (late 80’s HPC technology).....t0.....Future (Quantum/Bio Computing)

11/22/2005RBG

Nalysis & Assassmeﬂt

HPCS Program Focus Areas

Distribution Statement A: Approved for Public Release, Distribution Unlimited (cases 5205 and 4613) 1
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Phase IlI~N() A

Productivity
Assessment
(MIT LL, DOE

DoD, NASA, NSF)

Concept System
Rewew emgn
Industry Review

Milestones A\ 2 A 4 & Bnﬁ

Technology
Assessmenl|
Review HE

MP Peta-Scale
Procurements

Mission Partner
Peta-Scale JPL

Application Dev Workshop

HPLS Dev —— —

veren [|2] ) | o | Iﬂ-ﬂﬂ“ﬂ S

(Funded Five)  (Funded Three) o
A Program Reviews Phase | Phase Il Phase Il Mission

A Industry type Development Partners
Critical Milestones  Concept

=— Council on

A
A Program Procurements Sl :H A ?E?—: @Sun J Competithfeneszl
===T=o i

11/22/2005RBG 2
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HPC Challenge Benchmarks |

y

« Benchmarks:
HPL

DGEMM
STREAM
PTRANS
RandomAccess

— FFTE
— Comm. bandwidth & latency

Spatial Locality

High

Table Toy (GUPS)
(Intelligence)

Large FFTs
(Reconnaiss
ance)

Adaptive Multi-Physics
Weapons Design
Vehicle Design

QOCO Weather
e /

StreamsAdd

Top500 Linpack
Rmax

High Temporal Locality Low

Linpack R FI—OMEBRDT7 7)) r— 3> D EaesE i 2 &<
RICIATF=EWIEE, BIZTEHNTLNSZETY . IBMD
BlueGene/L¥®HhEks 13 —42 NASAD ColumbialX. ®IZ7 7Y
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— Remarks by Bill Gates, Chairman and Chief
Software Architect, Microsoft Corporation
SCO05 (Supercomputing 05 Conference)
"The Future of Computing in the Sciences"

Seattle, Washington
November 15, 2005
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Industry Meqatrends

S Three Classes of Computing N4
m«@ L @l ;: Business Cum'*~...

Hardware Mireless, portable, Service- L.nru..r.‘rm']
performance T.;ahlm PC, ;'.-I'n:'.nl'u.'.l architecture - N
Consumer Computing

N

Technical Computing

Digital workstyle, Dig ion Software
lifestyle of the eco bre ﬂthr g hs

Computation Transforming The Sciences Technical Co rnputinq

Earth s
Sciences o
[ ]

Life

 Sclences {7/ b Reduced Time To Insight

Selences

| con 1ru tational Real-Word
Mopdeling Dt

TE'Chmi'EEI I Persistent IS
Distnibted

Cof@_:utfng ﬁh Storage s a

, — . , New Miterials,
Multidisciplinary =~ ., ; .\ Technologies L
Research ¥ Y - % Priciieis Workfiow r'*@

Dirder Mining

o T — A & _ﬂ]‘gﬂ.r;l‘hrrn
Computer 8 - - A
Infarmation P | .
Celencs . - P-:I_E_lfn;:f_lfi_ . I nterpretation e
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Now, the grains inside these machines more and more will be multi-core type devices, and st
the idea of parallelization won't just be at the individual chip level, even inside that chip we need
to explore new techniques like transactional memory that will allow us to get the full benefit of all those
transistors and map that into higher and higher performance.

We're also doing more product work to make sure that our software fits into this environment in a very
rich way. For example, our spreadsheet Excel in the new release of it comes out next year. We have
a server version of that's dramatically more scalable and multithreaded that means that
processing scientific data through that spreadsheet can now be organized into a rich workflow,
and not run into the limitations that would have been there in the past. We have collaboration
tools like OneNote that are for laboratory notebooks, letting you gather up information including
snip]}?eﬁs of thinlgs that come from across the Web. | mentioned the broad sort of XML we're doing in

all of these tools.

Now, a researcher does not want to worry about where the resources come from. He just says, | need
that much computing power, and so the job gets scheduled through the personal cluster. The
scheduler in the compute process server has been configured by an IT manager to know about two
additional computational resources, in this case larger clusters in the environment that the job will be
forwarded to if it exceeds the program threshold. In this case, it was eight processors. And we all
know that HPC is a heterogeneous environment, and integration with existing infrastructure, so
it's super important to maximize utilization.

So, when | click find biomarkers, the job right from the workstation was scheduled on a personal
cluster running with this computer cluster server, such as this prototype, which is a 25-gigaflop
machine. It has four nodes, each with a dual-core Intel processor, and has a built in gigabit Ethernet
switch that turns it to the self-contained cluster. It's under $10,000.....
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« Windows Compute Cluster Solution® T E
— CCSOTEIIMNGYFLLRLIENHEFELT =,
— MPI%0OpenMPDTELRAHZEMHEFL=, (BRIZBEH T
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e ISVDOWindows/Windows CCSETHDTELHELZER
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Windows Compute Cluster Server |

 To demonstrate this, backstage
M r—— &, : we have a cluster of 16 nodes, 32
e —— : | processors, it's a Dell box, and it's
running Linux, and Class Form
LSF Job Schedule is being used
to schedule the jobs on that. The
other cluster is in Intel's remote
access location halfway across
the state connected over SCinet
and InfiniBand networks, and it's
a 64-node machine, two
processors, dual core, so it's 256
core total, and it's running
Windows Compute Cluster Server.

EL-TAYVROEFRFBELY
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Kyril Faenov (kyrilf@microsoft.com)
DAT301

Director of High Performance Computing
Microsoft Corporation

High Performance Computing

¢ (Cutting edge problems in science, engineering and business always
require capabilities beyond those of standalone computers
Market pressures demand accelerated innovation cycle, overall cost
reduction and thorough outcome modeling
Aircraft design utilizing composite materiais
Vehicle fuel efficiency and safety improvements
Simulations of enzyme catalysis, protein folding
Targeted material and drug design
Simulation of nanoscale electronic devices g
Financial portfolio risk modeling e B Ly
Digital content creation and enhancement
Supply chain modeling and optimization “
Long term climate projections = “:_ )

M I

Volume economics of of industry standard hardware and
commercial software applications are rapidly bringing
HPC capabilities to broader number of usars

1991

1998

System | Cray Y-MP C916

Sun HPC10000

~e )il

-

Architecture

16 x Vector
4GB, Bus

24 x 333IMHz Ultra-
SPARCII, 24GB, SBus

4 % 2.2GHz x64
4GB, GigE

os

UNICOS

Solaris 2.61

Windows Server 2003 5P1

0 GFlops:

A0 GFI

0 GFlops

Top500 #

500

NA

TRR
440,000,000

4,000,000 (40x drop) ||

£4,000 (250x drop)

Customers

Government Labs

Large Enterprises

Every Engineer & Scientist

Applications

Classified, Climate,

Physics Research

Manufacturing, Energy.
Finance, Telacom

Biginformatics, Materials
Sciences, Digital Media

Evolution Of HPC Applications And Systems
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Microsoft Compute Cluster Solution

Head Node

Job Mgmit Cluster Mgmt
Scheduling || Resource Mgmi

Mode Manager

"]

High spmd low latency
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End-To-End Security

Kerberos

Client i credentia el SCPedUle ™ egonta Node Mgr

credential

Kerberos A aiic

Ticket renewal
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Revenue by Competitive Segment ($M)

10,000,000
B cs5-Workgroup
9,000,000 O cs4-Departmental Revenue growth
8,000,000 Acs3-Divisional favors the low-end
O cs2-Enterprise

7,000,000 B cs1-Capability Capability —
6,000,000 declined —4.0%

5,000,000 ] . - . - Enterprise — grew
4,000,000 [ HE
I Divisional — grew - a—
) - 24 L AR
2,000,000 1 Departmental — Y ya—3>
1,000,000 - — grew 22.7%
0 . | . | Workgroup — gre
1999 2000 2001 2002 2003 2004 64.6%
IDC Research Update:

= HPC Market L
= IDC C Market Landscape

and Observations
July2005

uy J

Analyze the Future

A—S5T IV RATLABR S



Today's & .
Terascale = .
~ Challenges -

t -
Wi
' B

T L

—JIHITT(TT
) —32, OS,
a5 5349 API
HE)DEREEDTE
AR D ERRE

—RTLDIEHS
EHEEM

A—S5T IV RATLABR S



EHYIZ---FEDHELT

sg | Transistors/die
<10chz | CPU clock freq

100 M
3 GHz

2015

BEMEOSRZAI) 12— 3
- 70y YOILFIT

— TILF AL YR EiTDEH

— A5 =57 )LavEa—TF44
—N\ATAFITA4ET4

AT—S5T W AT LA &1t



HPCY 2T LD B
ERITADILEEREMDF T DIRK NG ;

N—FITF7IE, ’Commodity’

BEDZEFALT, SWHERE,

HiR—bk. FIREM O R—FH
SEROETET—YFTORIN

D@EIES

Peta-Scalea>E :.—7-4 7=
KODENDERFMERED
HPCOEXEEIT—4YETOEXR
[EHFEYVICHEDIKEZLD
—HPCSYV AT LI, &1tED
‘Commodity’ <4070
Yy Y TEIEL B0ty
PZxHERFEF

Going DOWN
‘Commodity’

aEa—T7429
B FHHW/SW
F—T—X
IN—YFILDTRA
BERT7I)r—ay
TILFALYE

A—S5T IV RATLABR S



ICS

(]

1
0y
=
e |3
Lo 1
(s
o
L [=
(2.
::I;j
[
[ 5
[
@)
(@
e
O
O
~
BT

RiTEMDERERERIFIEE
LA IRT Iz
Emmvs wr Pk 2 R

JUCVIE e

k- D)RTFot2 DA/
R—3>DILUYT T
SN TWHERRIA/
RN— a2 EWEIERA /RN —
VAVDEENIRENDT—
Ty IYTITFESZEFER
BmLTULVET,

A—S5T IV RATLABR S



1 RIMLEH R

i)

BRET

&

KD TERE (R

RISCA—ZXMDSMP,

NUMAY AT L
/YI“?\_\ .................. > ‘
............. Z
2
ALY |
$ Commodity-Based Cluster
B i

RT—FT NI RTLAB%RR St



8k T7RIL

A—S5T IV RATLABR S



(8% 22—V F LTD/IN—T4—

Zr—ST WY RTF LR &4



H—ERZTIREBLFT .
—DOHY— t:;(%EH_thEL—ﬁg

HaAYILT—3 LT MBILLY

jLTTLY

==K C&T,. aTRL—3vIz&db
AR LR OaAVHYILTF— a3y

Y—ERZCRETENE LR STH

VET,

A—S5T IR T LXK S




14, 8RALE K, —RICBRHAOBEF (I EEEE
TY . EETOSI A, EEHFHZERELFT
20055 11H

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.

2005. 11

A—S5T IV RATLABR S



