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HPC Trends
1991 1998 2005

System Cray Y-MP C916 Sun HPC10000 Small Form Factor 
PCs

Architectur
e

16 x Vector
4GB, Bus

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

4 x 2.2GHz Athlon64
4GB, GigE

OS UNICOS Solaris 2.5.1 Windows Server 2003 
SP1

GFlops ~10 ~10 ~10

Top500 # 1 500 N/A

Price $40,000,000 $1,000,000 (40x drop) < $4,000 (250x drop)

Customers Government Labs Large Enterprises Every Engineer & 
Scientist 

Application
s

Classified, Climate, 
Physics Research

Manufacturing, 
Energy, Finance, 

Telecom

Bioinformatics, Materials 
Sciences, Digital Media
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Mooreôs law today

Individual CPU 
cores not 
getting faster

Multiple cores 
per chip

Everything will 
be parallel 
computing
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Changing face of HPC

The way we approach science, engineering and 
programming has changed:

1990: Separate dept. of Computational Sci. 

2007: All Science is computational science

1990: Experimenting with parallel processing

2007: Everything is parallel processing
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Changing face of HPC

Users are demanding the consumer technology 
experience at work:

1980: compute centric

2000: data centric

2007: Researcher centric ïcollaboration, 
interoperability, ease of use key
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Computer Modeling Pipeline
1. Formulation of the problem: what needs to be 

computed, inputs, outcomes, analysis?

2. Program development: Commercial or home 
grown, personnel, tools, timelines?

3. Testing: does it do what it is supposed to 
do, QA, limitations, assumptions?

4. Pre-processing: gathering, visualizing, conditioning 
input data, are data formats compatible?

5. Production: learn compute environment, create 
scripts, run the program, gather data.

6. Post processing: what does the result 
mean, analysis, visualization, collaboration, back 
transform of formats?
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Windows Compute Cluster Server 2003

V Faster time-to-insight through simplified cluster 
deployment, job submission and status monitoring

V Better integration with existing Windows infrastructure 
allowing customers to leverage existing technology and 
skill-sets

V Familiar development environment allows developers to 
write parallel applications from within the powerful 
Visual Studio IDE
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Windows Compute Cluster Server 2003

Mission: Deliver the easiest to deploy and most cost effective solution 

for solving scaled-out business, engineering and scientific 

computational problems.

Windows Server 2003, 

Compute Cluster 

Edition

Compute Cluster Pack+ =
Microsoft Windows 

Compute Cluster 

Server 2003

ÅSupport for high 

performance 

hardware (x64bit 

architecture)

ÅRDMA support for 

high performance 

interconnects 

(Gigabit Ethernet, 

Infiniband, Myrinet, 

and others)

ÅSupport for Industry 

Standards MPI2

ÅIntegrated Job Scheduler 

ÅCluster Resource 

Management Tools

ÅCCS SDK

ÅScheduler

ÅParallel Programming

ÅIntegrated Solution out-

of-the-box 

ÅLeverages investment 

in Windows 

administration and 

tools

ÅMakes cluster operation 

easy and secure as a 

single system


