
Numerical simulation is vital to analyse complex chemi-

cal or physical processes. The Institute for Numerical 

Simulation of the University of Bonn specialises in this type 

of simulation and cooperates with numerous universities and 

research establishments across the world. The University of 

Bonn is one of the largest and most reputable and multifaceted 

institutions of higher education in Germany, with a student 

body of 30,000.

The University’s Institute for Numerical Simulation is 

involved with specialist research that requires high com-

putational power. This includes calculating turbulence in 

sluice gates, and studying droplet formations in rocket fuel 

tanks. Its mathematicians also handle financial and business 

applications, including option price evaluation and data-mining 

techniques.

Since the late 1990s, clustered computer networks supplied 

by specialist organisations have performed the institute’s 

numerical simulation processes. The organisation has con-

tinually updated these systems and in 1999 implemented 

Parnass2, a clustered solution consisting of 72 standard 

desktops running Linux.

But more recently, this system began to show signs of 

weakness. Dr Marc Alexander Schweitzer, assistant, Institute 

for Numerical Simulation, says: “The power supplies and the 

cooling systems could not cope with the constant heavy loads 

of data and failed repeatedly. In addition, the system’s perform-

ance was no longer able to meet the growing requirements of 

highly-complex algorithms.” 

The organisation carried out a thorough market analysis of 

replacement technologies, including major international com-

puter manufacturers and smaller specialist suppliers, before 

deciding to roll out Dell™ systems across the organisation. 

Why Dell?
“We chose Dell because of our extensive and very positive 

experience of Dell workstations for institute employees,” says 

Schweitzer. “Our decision was based on Dell’s reliability, 

scalability and the excellent price/performance ratio that its 

products offer.”

In late 2004, the institute purchased 128 Dell™ PowerEdge™ 

1850 servers. The dual processor Dell™ PowerEdge™ 1850 deliv-

ers next generation, highly-concentrated computing power and 

redundancy, ideal for high-performance computing clusters. 

Each of the 128 cluster nodes has its own storage to hold the 

interim results of the complex numerical simulations. 

Data calculations are stored on a three terabyte capacity 

Dell | EMC AX100 storage array - a storage consolidation 

platform designed specifically to create a low-cost storage area 

network (SAN) that is easy to use.

All the servers are integrated into a single network, 

accessed by a Dell™ PowerEdge™ 2800 server, a high-perform-

ance dual processor tower with extensive internal storage 

S U C C E S S  S T O R Y

University of Bonn 

German research institute supports critical scientific 
calculations with 40x greater performance from 
leading, powerful computer cluster
University chooses Dell | EMC storage area network (SAN) and Dell™ PowerEdge™ servers 
to sustain intensive research

CHALLENGE 

The Institute for Numerical Simulation of the 

University of Bonn specialises in the analysis 

of complex chemical and physical processes, 

which requires high computational power. 

Its existing computing cluster could not 

cope any more with heavy data loads 

and failed repeatedly. The INS needed a 

high-performance system that could meet 

the growing requirements of complex 

mathematical research.
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capacity. It offers the kind of enterprise-class management 

features and availability required by the institute for its 

scientific research. 

World-class performance
The new cluster computer was installed and ready for use by 

April 2005, just prior to the release of the Top 500 list of the 

world’s fastest supercomputers.

In computing, performance is measured in terms of ‘float-

ing point operations per second’ (FLOPS), especially in fields of 

scientific calculations. Despite the fact that the computer had 

only been implemented for two months, the new Dell® cluster 

achieved a rate of 1,269 gigaflops (GFLOPS)/second. As a result, 

the computer is rated in the list of the world’s 500 fastest com-

puters at position 428. “With more time to prepare we might 

have achieved an even higher ranking,” says Schweitzer. 

Even more importantly, the new Dell computer performs 

40 times better than the institute’s original cluster, which, 

early in its operation, achieved a performance of just 30 

GFLOPS/second. 

Advancing scientific research
These performance benefits have become critical for enabling 

faster, more cost-effective numerical simulations, which are 

vital to advances in science and engineering. Michael Griebel, 

director, Institute for Numerical Simulation, says: “The rapid 

development of hardware and software has made a significant 

contribution to establishing numerical simulation as a way to 

avoid complex and costly experiments.” 

The Dell system also ensures that long, complex calcula-

tions are secure. Dell products offer reliable backup, failover 

and support to ensure numerical experiments are not lost in 

the unlikely event of a system failure. As a result, the institute 

has greater confidence in its computing infrastructure and its 

capacity to support complex, mission-critical studies.

Scalable and easy to maintain
For an education facility such as the University of Bonn, a 

reliable and easy-to-manage network is essential to remain cost 

effective and ensure that time and resources are focused on 

research and education, rather than maintenance. 

The Dell infrastructure is designed to ensure cost-effec-

tive scalability and performance growth over time. It gives 

the institute confidence that the hardware environment will 

meet the performance demands of tomorrow, supporting the 

deployment of new applications and development of storage 

needs without prohibitive expense.

Above all, the Dell™ solution has met the institute’s need to 

promote investment and keep costs down. Specialised features 

within the Dell™ PowerEdge™ systems mean that it can develop 

the server image and deploy it across multiple servers rapidly 

and at low cost. So with future upgrades, the institute can 

reduce the amount of time required to manage the system’s 

software components.
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“ Our decision was based on Dell’s reliability, 
scalability and the excellent price/
performance ratio that its products offer.”

–  Dr Marc Alexander Schweitzer, assistant,  
Institute for Numerical Simulation 
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