Case Study

- The Customer

Ruprecht-Karls-
University in
Heidelberg, Dept. of
Inorganic Chemistry,
Heidelberg/Germany

www.chemgeo.
uni-hd.de/AC

- The Project

Creation of a cluster
configuration for
quantum chemistry
calculations and
scientific expert
systems

- The Solution

Cluster architecture
consisting of

40x CELSIUS V810
workstations,

1x PRIMERGY TX600,

2x Cisco 24x Gbit
switches and

1x PRIMERGY RX100
firewall

More Power for Scientific Computing

O
FUJ ITSU COMPUTERS
SIEMENS

University of Heidelberg chemistry departments

achieve a quantum leap in cooperation with
clustered PRIMERGY and CELSIUS workstations

»The combination of idicos and Fujitsu Siemens Computers contributed
significantly to the success of the project since it took expertise in scientific
computing plus outstanding product quality to guarantee a productive,

reliable solution.«

Fujitsu Siemens Computers was awarded a

very special research project in the context of
cooperation with idicos GmbH, which has been
working for the University of Heidelberg for many
years. The university's chemistry departments
decided to optimize IT-supported work in
laboratories in order to speed up calculations in
the area of quantum chemistry. IT provider idicos
designed a powerful cluster based on high-
performance components from Fujitsu Siemens
Computers. CELSIUS V810 workstations with AMD
Dual Opteron™ processor technology that are
controlled by a PRIMERGY server are responsible
for the jump in performance on an everyday basis.

Dr. Bodo Martin, Project Manager, Dept. of Inorganic Chemistry of the University of Heidelberg

The university

Founded in 1386, the Ruprecht-Karls-University in
Heidelberg is Germany's oldest university. It has 16
departments and is known worldwide for first-class
education and research. The institution's reputation in
the natural sciences is based on breakthroughs like
Robert Bunsen's inventions (Bunsen burner, hydrojet
filter pump) and discoveries (spectral analysis) made
in collaboration with physicists Gustav Kirchhoff and
Hermann Helmholtz. The university's departments of
organic, inorganic and physical chemistry have a
total of some 500 employees, and the university has
approximately 30,000 students and employees.



idicos

Benefits for the University of Heidelberg

0O Maximum computing power for basic research

O Distributed processing for all research teams

O Investment security

O Robust overall solution with on-site service
and parts guarantee

Solution overview

00 Master node: PRIMERGY TX600, 4-way Intel®
Xeon™ MP server

0 40x cluster nodes: CELSIUS V810 with AMD
Dual Opteron™ 2.0 GHz

O Internal Network: 2x Cisco 24x GBit switches

O Network connection: 10x1000MBit with
adapter teaming

O Firewall: PRIMERGY RX100

0O Operating system: SuSE Linux 9.1

O Cluster software: Beowulf, openPBS, Maui

O Application: Program for quantum chemistry
calculations, Gaussian, KDF ...

The bottom line in top-flight computing technology
Basic research is one of the mainstay activities of

the chemistry departments of Heidelberg's Ruprecht-
Karls-University. Of course, the inorganic and organic
chemists involved in the investigation of the nature

of molecules and crystals take advantage of all the
possibilities offered by advanced information
technology. Scientific computation in research and the
use of simulation techniques to solve highly complex
problems call for a high-performance architecture that
not only has the requisite capacity but also features
error-tolerant high availability of applications and data,
scalable hardware resources and simple administration.
The university held a tender for the three chemistry
departments to purchase a computer cluster that
would add a new dimension in performance to the
computational processes involved in quantum chemistry.
idicos GmbH, an IT provider with in-depth experience
in the areas of chemical and scientific computation
was chosen to develop the solution and manage
deployment. This company had already worked for

the University of Heidelberg and in this case acted as
the general supplier of our products. The idicos cluster
system is based on PRIMERGY and CELSIUS components.
In particular, the decision-makers were impressed by
the attractive cost of computing power offered by the
CELSIUS V810 workstations. Further plus points included
confidence in the quality of our products and the
concomitant investment security backed by on-site
service and a parts guarantee as well as our Linux
expertise, which also includes certification.

> Contact

idicos GmbH

Dr. Michael Melter
Boveristrasse 35
68526 Ladenburg
Germany

Fujitsu Siemens Computers
Werner Hartz

Martin-Luther Strasse 25
66111 Saarbrticken

Germany

Phone +49(0) 681 904 2742

werner.hartz@fujitsu-siemens.com melter@idicos.de

A first-class team: PRIMERGY and CELSIUS

The product specifications of the centrally located
PRIMERGY TX600 server, which functions as the master
node of the cluster, make it the ideal platform for this
kind of system. It combines impressive performance,
exceptional internal capacity with four hot-plug PCI-X
slots as well as robust construction and redundant
design. This master node distributes incoming
computation jobs to the clients. The latter, which
number 40, are 64-bit CELSIUS V810 workstations,
which means the individual members of the research
teams can count on maximum performance. The main
memory of each workstation can also be expanded to
up to 32 GB. Integrated memory management of the
AMD Dual Opteron™ processors means the entire
main memory can be addressed linearly, and a usable
storage bandwidth of up to 19.2 GB/s guarantees high
performance. The combination of main memory and
hard disk performance is very important for quantum
chemistry computations, especially since the planned
operations, primarily—scientific calculations—require
enormous memory capacity. After the clients complete
the computations, the results are transmitted back to
the PRIMERGY TX600 master node via the network in
the form of very large response files. Both the server
and the workstations operate under Linux. In order to
shield the overall system from the external network,

a firewall is installed on a PRIMERGY RX100 mono-
processor rack server. The result is an optimal research
solution with the work of all chemistry research
teams distributed throughout the system. This high-
performance computing solution has already attracted
the attention of other departments.

Fujitsu Siemens Computers GmbH,
Rathausplatz 3-7, D-61348 Bad Homburg,
Phone +49 (0) 6172 188-00
www.fujitsu-siemens.com/casestudies

All rights reserved, including rights created by patent grant or
registration of a utility model. Delivery subject to availability;

right of technical modifications reserved. All designations used
in this document can be trademarks, the use of which by third
parties for their own purposes could violate the rights of their

Phone +49(0) 6203 9385 10 owners.

© Fujitsu Siemens Computers, 08/2005, Printed in Germany




