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“The Cooler the Better: New Directions in the
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Jaotvy 16 Pentium Pro 200 MHz 8 Intel Xeon 5160 3000MHz
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A232—axYk | 100 base-T Fast Ethernet Gigabit Ehternet X[XInfiniBand
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Microsoft Compute Cluster Server

Head Node

Active
Directory | Job Mgmt | Cluster Mgmt
. : | | Scheduling | Resource Mgmt

e—

. Admin

I Console : 6
l: - Admin
|

Cmd line :

i User Consolei

Node Manager

High speed, low latency

eveereersersessarsasnessnraasnnnns »| |Job Executionl | User App interconnect
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Computing Infrastructure
The demonstration uses three distinct compute
clusters: o5 e it

* Personal Compute Cluster. The personal - P
compute e // v \‘

|( Blocksets |cnmu
o SQL Server Pomml Cluster ‘Rod Hat

The Power of Distributed Computing in Cancer Research

cluster shown during the demonstration is a el e e

s _Platform LSF

. <
concept platform developed by Ciara —_—

1 Import and

Heos =t & IR Pre-Process __, 2 Load Data fomSQL '3 nital  Extraction of Optimal

Technologies s ml
with assistance from Intel® Corporation. The B Ei

Figure 1 The demanstration shows the power of CCS in distributed computing

personal compute cluster consists of four
dualcore

that can dlassify the new spectra. The M-files connected by a built-in gigabit Ethernet switch. bit Intel Xeon processors, 2GB RAM, and gigabit
are seamlessly submiitted and run from within The cluster is powered by CCS and during the Ethernet connectivity. This cluster is connected
MATLAB on a personal cluster running CCS, demonstration, it ran MATLAB® MathWorks to the rest of the demonstration network with a
allowing interactive prototyping of the algorithms Release 14 SP3 and Distributed Computing co® Catalyst® 4948 switch. The cluster runs
to be used for feature selection. Toolbox V2. Red Hat® Enterprise Linux® 4, Platform LSF

processors in a deskside system designed

to be used in an office environment for solving
computationally intensive problems. The system
consists of 4 Intel processor-based

motherboards,

each with a dual-core 64-bit Intel® Xeon®
processor and 2 gigabytes (GB) of RAM, all
connected by a built-in gigabit Ethernet switch.
The cluster is powered by CCS and during the
demonstration, it ran MATLAB® MathWorks
Release 14 SP3 and Distributed Computing

Toolbox V2.

w

esired algorithm is chosen, use MATLAB

that will run the algoithmonthe =«
tract an optimal set of features

to be used for dlassification. CCS, running on

the personal duster, forwards the large job to a
remote cluster (also running CCS), and, through

Platform LSF, to a Linux cluster

The demonstration uses three distinct compute
clusters:

«  Personal Compute Cluster. The personal compute
cluster shown during the demonstration is a
concept platform developed by Ciara Technologies
with assistance from Intel® Corporation. The
personal compute cluster consists of four dual
core processors in a deskside system designed
to be used in an office environment for solving
computationally intensive problems. The system
consists of 4 Intel processor-based motherboards, «
each with 2 dual-core 64-bit Intel® Xeon®
processor and 2 gigabytes (GB) of RAM, all

Large Remote Compute Cluster. The HPC cluster,
powered by Dual-Core Intel Xeon processors, is
located at Intel Corporation's Remote Access
facility in DuPont, Washington. It has a total
configuration of 128 nodes consisting of dual-core
Intel Xeon processors providing a total of 512
cores. The system was reconfigured for use in this
demonstration to provide Microsoft with 256 cores
for computation. The cluster was configured as a
64-node dluster, with each node consisting of 2
dual-core 64-bit Intel Xeon processors, 8 GB RAM,
Gigabit Ethernet and SilverStorm Technologies™
InfiniBand adapters. The Intel dual-core HPC
cluster was accessed directly over the SCinet
InfiniBand network. The s powered by CCS
and runs MATLAB® MathWorks Release 14 SP3
and Distributed Computing Toolbox V2.

Linux Compute Cluster. The Linux 32 CPU cluster
is provided by Dell™ Inc. and consists of 16
PowerEdge™ SC1425 1U servers, featuring two 64

6.2, and MATLAB MathWorks Release 14 SP3 and
Distributed Computing Toolbox V2.

This demonstration shows the power of distributed
clusters of cost-effective industry standard servers

to perform the complex data analysis necessary for
proteomic fingerprinting. CCS enables scientists and
other end-users to improve productivity by allowing
seamless access from the workstation to structured
data stores, small deskside clusters for interactive
analysis, and large heterogeneous pools of computing
resources for detailed studies.

Windows Compute Cluster Server 2003 is a powerful
solution that is designed to accelerate time-to-insight
by providing an HPC platform that is simple to deploy,
operate, and integrate with existing infrastructure and
tools. Explore CCS at hi

today.

195 Part N 000000

Your potential. Our passion.
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Intel Developer Forum
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Public Network
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InfiniBand Switch
Gigabit Ehternet

Switch
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S3000PT “Port Townsend”

kK Intel® Stephen
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http://www.intel.com/idf/us/fall2006/webcast.htm
http://www.intel.com/idf/us/fall2006/webcast.htm
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S3000PT “Port Townsend”

Performance

* Next generation processor with 1066 FSB for
faster throughput (Conroe/Kentsfield)

* DDR2 667 memory to provide a balanced
system to eliminate performance bottlenec

Memory
» Cost effective DDR2

» Support up to 8GB per node or 4GB
per core

RAS
* IAMT support for remote access and
trouble shooting

/O

* PClI-e x8 (supporting IB cards) for
fast cluster interconnect « RAID 1 for data mirroring

« Dual GbE for high speed network Form Factor « ECC Memory for single bit error
interaction *5.9" x 13" to enable 2 boards in a Jetection and correction

* Dual SATA 3Gbps ports for fast traditional 1U footprint

access to internal storage devices  Optimized back panel

connectors for improved airflow EXpandability
» PCI Express x8 slot to support

alternative high speed internet
connections such as IB and addition
GbE.

Power Optimization

» Low power dual/quad core processors supported to
maximize power/performance

* Low power DDR2 memory to enable the lowest
power platform available

Optimized form factor to maximize rack density and power
| consumption in a high performance/rack dense environment
25 RT—FTNORTFLAKRRA




S3000PT (Port Townsend) Layout
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16MB ATI graphics

Dual GbE

Dual SATA 3.0

Gbps ports

VT -

B

Support for
Presler (95W) and
Conroe (65W)

processors

=F
b
}

8GB Max DDR2
533/667MHz

6x13"” form factor
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NEXXUS 4000 /N\—YF LIS RA

24—LITF7O43 FRIH ALK (572mm(22.5”)x330mm(13”)Wx762mm(30”’)D)
4x fHEIL—FES
INJ—IHyn— AC110/220VHEifg
Ox S 4 JVAEH 110/220V NEMA BIE TS
LE/ARIL EF#AHHA - USB a3 - F—HRK—F&IHR
2 x 10/100/1000 RJ45 R—p
#H A A H 8X [F167R—k Gigabit R vF (1B#£)
A2 3—aARHk 87— SDR 4X InfiniBand XA YF (FFa>)
BRRHER 8 x 7477 Intel FAtyY (16a7)
(E@HY) B K 128GB ECC DDR2 533/667MHz AE!)
&KX 4TB ARL— (8x500GB)
192 GFLOPS (f§fREEHE)E—tteE
Gigabit Ethernet 4> 2—aRxok/\>FIiE — 32Gbps
InfiniBandq >4#—aRIk/\VFiE - 160Gbps

2F—5T NIRRT LIRS




NEXXUS 4000 ‘OS5 A%

30

+ NEXXUS%E/—FELT, I/ —RD SRS
NDIVFIAFIVAT LERBE

» RIRIGV AT LR

e ‘BeowulfZ75X4 InfiniBand Switch

25 —5TWORTF LA GRS




:l,s/to:l._g*”A ]

. 2000411 27H(ZForbeszIz
EESN=FARERTORRE

+ RIAFET. COFIAMBEDOHIRE o
FEHLLTFELTHELE:

IN—)FILDTR
2. Option #1
ELTOH A
REICEFZ5IE
o9 AJRETEZ
BoTLWET

=1

| Forbes 11.27.00
31 RF—5T WO RT LXK &4




NEXXUS4000: /N\—YF LIS RS

32

NEXXUS4000: /\—YF LIS RA
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R K384GFLOPSMETE §E

= XK128GB DDR2 533 X [% 667 MHz
AE!) (FB-DIMM)

8X [F167-R—k M Gigabit Switchz
Build-in (30GB/s®/\>Kig)

A 7232 T, 8/R—kDInfiniBandt, 7]
HE (160GB/sM /N K1)

B AR8EMNSATA Il HDDZ&E, vl E(
= A8TB)

TS EERE

Deskside (22.5" H x 13" W x 30" D)
TBIRIX. 22T ILD110/220 V
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NEXXUS 4000 /N\—YF LIS RAA

ETIVEAT NEXXUS 4820%® AL NEXXUS 4820%® PT

FvITtyk Intel E5000X Intel E3000

JOotyy Intel® Xeon® 5x00 2 X Intel® Xeon® 3x00
1333MHzD T a7 IV | 2T Wy hHPCH T

— ‘.mu\

b RIINRT—XTOF ¥

T—FTIF¥

JatwybyEFyd

Ty OFEIRH ATHE

GBI L—RER .
ARL—T427 Microsoft Windows Compute Cluster Server 2003,
DRT Ls RedHat ., SUSE %&£ DLinux T4 ARJE2— 3>
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EFILELT NEXXUS 4820° AL 1333MHz JR3L7= _
FATILINAT—%TF

FyvTyhk Intel E5000X DF
Jatyy Intel® Xeon® 5x00 1:%727;&} %@J@%& |§\)MT

1333MHzD T T ILI Y VT, %%'J~7—
WIERTO MV  L)iHmEE
BE DY —/SERCH
BE. EEEZSKIZE LT
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7\

3.0GHzETH7AtY
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-y DFERHAIEE Atts T mOOIREL
f&;b t?;ﬁk_l Xeon & ¥& &) Al &L
ARL—TF125 Microsoft Windows Compute Cluster Server 2003,
AT L RedHat . SUSE ZE DLinuxT4ARJE 12— 3>
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¢ 2B MONEXXUS 4820ALTHD OISR AERK
e 8/—FHER(64071ERL)

— 16 x Intel Xeon 5450 3.00GHz 12MB Cache
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1670ty 647K
— Intel Xeon 5450 Processor 3.0 GHz 2x6M 1333MHz
— 768 GFLOPS E—/1%&E

128 GB FB-DIMM 667 ECC/Reg.

8 x HDD 500GB, 7200rpm, 32MB, SATA Il 3.5”

2 X Nexxus Chassis (NXC-4)

2 X Integrated KVM/USB Switch

1 X Integrated 16 Port GigE Switch

1 x Integrated 8 Port InfiniBand Switch
8 x InfiniBand HCA
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B NEXXUS4820AL/IB B NEXXUS4820PT/IB M NEXXUS4820AL/GbE i NEXXUS4820PT/GbE
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Benchmark Systems

NEXXUS 4820AL

2.66GHz Xeon 5100
1333MHz FSB

NEXXUS 4820PT

2.66GHz Xeon 3000
1066MHz FSB
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Intel Compiler 9.1
Intel MPI 3.0
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NAS Parallel Benchmark/Class B

M NEXXUS4820AL/IB B NEXXUS4820PT/IB M NEXXUS4820AL/GbE LI NEXXUS4820PT/GbE
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Benchmark Systems

NEXXUS 4820AL

bt cg ep ft is lu mg sp

2.66GHz Xeon 5100
1333MHz FSB

NEXXUS 4820PT
2.66GHz Xeon 3000
1066MHz FSB

Intel Compiler 9.1
Intel MPI 3.0
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NAS Parallel Benchmark
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NEXXUS AL(2.66GHz Xeon 5150) ™ NEXXUS PT(2.66GHz Core2Duo) ™ R1400 (3.0GHz Xeon 5160)
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STAR-CDANVFIY—7

1,200

=
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S
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o
o

HP Woodcrest (2xDual Core 3.0

GHz/Node)
HP XC Opteron D1145XC Dual Core,

2 sockets, 2.2 GHz
SGI ALTIX-4700 1.6 GHz Montecito

NEXXUS Xeon 3070 (Dual Core
2.66GHz/node)

N
o
o

Elapsed Time (Secs)
5 o2}
o o
o o

No of Procs (NxP)

Benchmarks STAR-CD V3240/v3260
A-Class DATASET
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Core™ Microarchitecture Advances With

52

Quad Core
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*Graphics not representative of actual die photo or relative size

Source: Intel®
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trademarks or, registered trademarks
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Copyright Scalable Systems Co., Ltd.,
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