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Computing Infrastructure
The demonstration uses three distinct compute
C I u Ste rs : Microsoft Windows Compute Cluster Server 2003 Demonstration

 Personal Compute Cluster. The personal _— n—
compute R // v \

| Blocksets Dell cm-m
Integration w‘nms cncm

cluster shown during the demonstration is a T E— -
. {OCE) nj Bl ‘|
concept platform developed by Ciara - [ s

1 Import and

The Power of Distributed Computing in Cancer Research

REnterprise Linux
MATLAB
+_Piatform LSF

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

Technologies TR SRE | B Tl b T
with assistance from Intel® Corporation. The B S

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

personal compute cluster consists of four

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
d I are seamlessly submiitted and run from within The cluster is powered by CCS and during the Ethernet connectivity. This cluster is connected
u a C O re 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 Catalyst® 4948 switch. The cluster runs

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

=

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

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

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

clusters: 64-node dluster, with each node consisting of 2 data stores, small deskside clusters for interactive
m Ot h e rb O ard S y «  Personal Compute Cluster. The personal compute dual-core 64-bit Intel Xeon processors, 8 GBRAM,  analysis, and large heterogeneous pools of computing
cluster shown during the demonstration is a Gigabit Ethernet and SilverStorm Technologies™ resources for detailed studies.
e aC h Wlth a d u al _ CO re 64_ b It I nte I ® Xe o n® concept platfor developed by Ciara Technologies  InfiniBand adapters. The Intel dual-core HPC
with assistance from Intel® Corporation. The cluster was accessed directly over the SCinet Windows Compute Cluster Server 2003 is a powerful
. personal compute cluster consists of four dual InfiniBand network. The s powered by CCS  solution that is designed to accelerate time-to-insight
p ro Ce S S O r an d 2 g I g a byte S (G B) Of RA M aI I core processors in a deskside system designed and runs MATLAB® MathWorks Release 14 SP3 by providing an HPC platform that is simple to deploy,
) to be used in an office environment for solving and Distributed Computing Toolbox V2. operate, and integrate with existing infrastructure and
. - - - . computationally intensive problems. The system tools. Explore CCS at hty
CO n n e Cte d by a b u I It— I n g I g ab It Eth e rn et SWItC h . consists of 4 Intel processor-based motherboards, +  Linux Compute Cluster. The Linux 32 CPU cluster today.
each with a dual-core 64-bit Intel® Xeon® is provided by Dell™ Inc. and consists of 16
processor and 2 gigabytes (GB) of RAM, all PowerEdge™ SC1425 1U servers, featuring two 64

The cluster is powered by CCS and during the
demonstration, it ran MATLAB® MathWorks e =
Release 14 SP3 and Distributed Computing | MRCTORR o e
Toolbox V2.
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i "l 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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Worldwide High Performance Computing Market
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WW HPC Server IDC Forecast

TIDC MCS: The Cluster Revolution in Technical Computing Markets (2006), IDC, Feb 2006, #
HPC Market
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WW HPC Server IDC Forecast

TIDC MCS: The Cluster Revolution in Technical Computing Markets (2006), IDC, Feb 2006, #
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WW HPC Server IDC Forecast

TIDC MCS: The Cluster Revolution in Technical Computing Markets (2006), IDC, Feb 2006

Revenue ($M)
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Cluster Forecast by Competitive Segments ($M)
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Enterprise
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TCO : Total Cost of Ownership
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Cluster Deployment

Cluster Node Managemen

Cluster Deployment Tasks 1

] nNetworking

=lolx]

Ptieb

You must define cluster extemal {public), cluster intemal (private) and MPI
networks. There are five different network topologies available and this
wizard will help you setup the topology that best fits your business needs.

Tasks
E’Deﬁne cluster network topology

Notifications

B Private interface assigned
B Public interface assigned

] Remote installation services (RIS)

RIS is an optional feature of Compute Cluster Edition used for automating

Tasks

40

compute node installation. You are not required to use it. However, if RIS is
not configured, the automated installation option of the Add Nodes wizard
will be unavailable. You can install and uninstall RIS, add/remove/modify
installation images.

Notifications
B There is 1image installed in the custer.

] nNode Management

ﬂ Configure Ris
[EJ Manage Images

Jtelp

Add or remove compute nodes. If RIS is installed, you can automatically
add compute nodes to the cluster. if RIS is not installed, you must manually
add compute nodes to the cluster or use third-party deployment tools. The
remove nodes wizard removes the compute node from the cluster
management and job scheduling infrastructure.

Notifications
) The head node is acting as a compute node.

) There are 3 additional compute nodes in the cluster

] Cluster Security

Tasks
B Add Nodes
a Remove nodes

e

=l

“ﬁ] File Acton View Favorites Window Help

"ii CCS - [Console Root\Compute Cluster Manager (Local)\Node Management] e

=101 x|
| =Ll ]

¢ = | @] @m

(_ Console Root
=] cfj Compute Cluster Manage
_;j To Do List

Actions

Machine Name

UTTLEO1

{43 Node Management
Xay Remote Desktop Ses SHUTTLEO3
Performance Monitor UTTLEO2 Rea

Node Management -
[ Add Node (Wizard)
Launch Job Console
View >
New Window from...

Refresh

SHUTTLEO3 & Hebp
Multi Selection ~
Name [1d [ owner X&) Launch Remote D...
job1 6 NTDEVNyri
[m] Pause
B]

o

Performance Monitoring

i g =[]
fle Acton View Favortes Window Help e

e~ | @am 2 m |

L'E 0l QIFr o] Blaa| +[xe| mlelE o=

(-] Performance Log 100

39.707  Minimum | 0.000
100.000 Duration [ 1:40

100.000 Average |
Maximum [
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Counter

% Processor...
% Processor...
% Processor...
% Processor...

Scale
1.000
1.000
1.000
1.000

Color_

Proces...
Proces...
Proces...
Proces...

\\SHUTTLED1
\\SHUTTLEO2
\\SHUTTLEO3
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User Mode HPC Applications
I\/is MPI / HP-MPI/Intel MPI
WinSock DLL |
Winsock Switch |
GigE B
w/ RDMA W/ RDMA

GigE TCP v
RDMA
WinSock IP 4
Provider
DLL NDIS v
Miniport Miniport ; Y
4 (GiiE) (IPoIB)

Virtual Bus Driver

Networking Hardware

IB WinSock Provider DLL
Ethernet 3

User API (IBAL)

User Host Channel
Adapter Driver

Kernel Mode

Kernel API (verbs based)

Host Channel Adapter Driver

(0N
component |~

IHV-provided
component
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MSC.Nastran - 5 Standard Performance
Benchmarks - serial jobs

@ Linux RH4 U2 4GB memory B Windows CCS RC1 4GB memory

1.2 :
8 Linux faster Wi ws faster
55 \
EZ o8
O o
= 0
8_) q:) 0.6
25 04
© ©
o — 0.2
nd

0 [ [ [ [

lg0qdf0  xl0emfO  xIOtdfl xxOcmda  xxafstO

* b1,x1000p0,xx0cmdO Linux were run on 2 disks; stripe of 2 ATA's, because tests ran out of space on a single disk. All other
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Fluent\>F<—%
Small tests s1, s2, s3

Rating (Higher is Better)

Windows vs. Linux
14000
Windows faster on .
12000 all core counts
10000 except first one @ fi5s1 - Windows
|_—| B 551 - Linux
8000 O fi5s2 - Windows
6000 || [OfI5s2 - Linux
B f15s3 - Windows
4000 — |@fI5s3 - Linux
O 1 1 1 1
1 2 4 8 16
Core Count
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large tests; 11, 12

Rating (Bigger is Better)

2000
1800
1600
1400
1200
1000
800
600
400
200

Windows vs. Linux

Linux faster

by 5-10%

@ fi5I1 -
m 511 -

O fi512

Windows
Linux

- Windows
o fl512 -

Linux

Core Count

16
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NAS PARALLEL BENCHMARK

20.00

15.00

1 &L TOEH)

10.00

5.00 -

Rr—35E)T« (FAxH4ERE Linux/1

0.00
bt cg ep ft is lu mg sp

B Linux/1 B \WinCCS/1 B inux/16 WiIinCCS/16
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lmel(R) VTune(TM) Performance Analyzer - [Call Graph - [Call Graph Results - [DLANDERS. — O X
“ File Edit View Activity Configure Window Help .;Ls_l-x_l‘ ™ intel(R) VTune(mh) Pert lyzer - [Source View - [¢:\.\Documents\VTExample2\VTExample2 cppl] -lalx
T I I
Hﬂ = ‘J ‘ =& ‘ & By @ ‘15-'_, &) \% & ‘:b “‘lAckivitﬂ (Call Graph) J File Edit View Activity Configure Window Help ol - L]i
I J J
e B o 7 I — =
Module (8) [Function (6) [Self Tim... ¥ |Total Time (8) | Calls ) | Callers (8) ~ Hﬂ EH| S| ' luwld e D ‘HIAclw-MlevIeCoIech > mEmX|&N|¥
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63 Intel® Tuning Assistant : More Inf (z3) Configuration Impact (sec):
64 a Primary: 0.1
= Ul — R Toies R
66 6.15% (process/module), 0.28%
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: y RNJ- ThuFeb 02 13543120, — & x l“'d'ing First-Level Advice:
I i Avoiding First-Level Cache Load
[ |41 nodes, 40 edges; (41 anc _l&] x| Misses : TPTPE

Graph | Call List

For Help, pressFL J

ime
T8 Number of Calls
B8 Call Site Total Time
&8 Call Site Number of Calls
Activity2 (Sampling) main
% Samping Results [DLANDERS-LM
= 3 Runt
[Z] Clockticks
|2] Instructions Retired
Activity3 (Sampling)
& Sampling Results [DLANDERS-LN
= 8% Run1

Selel

int CGdi0bject::Attach(void ¥

void Store2Load(bool)

-

P int BranchMispredicted(bool)

Y[ EnX|EN

I ¥ ifficult problem of minimizing the
quires an understanding of the first-

cess 5 Thread & Module

nd architecture, the way in which
er has arranged the data structures

, and their arrangement in the
are some ideas in order of

to implement that may help you

| and therefore performance:

[3) Instructions Retired

2000

8000

| - the size of the cache on

Characterization Data

@ Nominal System CPI: 11.98 Clockticks
Per Instruction Retired

* Parallel Activity: 2.54%

* Processor Utilization: 51.27% >
<< Page:4ofS >>

Clocklicks 00 40.00 60.00 100
5] Legend
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v Instructions Retired 24 0.00000001000x  3600C
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< |

v

| Sampling Process... ] Sampling Threads ...
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For Help, pressF1
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B 2 Windows
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