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Activity Report



Introduction

2004 has been an important and decisive year

in defining the role of CSCS as an “autonomous unit
of ETH Zurich”. The increased autonomy that the
centre now enjoys is a major element in the imple-
mentation of its development plan, which constitutes
its road map towards the next period (2008-2011),
allowing it to realize the growth necessary for de-
veloping and supporting national projects requiring

state-of-the-art HPC resources.

Increased investment capacities granted during
2004 have reinforced the duties and responsibilities
of the centre and had a major impact: it has been
necessary to streamline a certain number of proces-
ses and administrative tasks in order to ensure that
the value of the work produced by CSCS’s specia-
lists, working on HPC infrastructure, state-of-the-art
scientific applications and advanced IT tools, could
be fully appreciated. Major advances were made in
this area in 2004, and they will be fine-tuned and
further extended in 2005.

In 2004, the basis was laid that will enable us to
attain the goals formulated in the current perfor-
mance agreement with our funding bodies over the
next three years. Major investments were made and
important collaboration projects were initiated.
During the year we welcomed 10 new members to
the CSCS team, blending their talent, experience

and enthusiasm to the already established group.

The profile of our centre can now be summarised in

the following three definitions:

— service centre for the highest IT resources for
scientific computing in Switzerland

— pioneer centre for exploring new, promising
technology (hardware and software) and bringing
it into production as a leadership class scientific
instrument together with the dissemination of this
knowledge to the wider community

— competence centre, with a head count of 31,

comprising 18 university engineers, scientists and



computer scientists (6 PhD, 12 university degrees

ranging from MSc to BSc).

2004 also saw the completion of Eurogrid and
Prism, two European projects in which CSCS parti-
cipated. This event coincided with CSCS beco-
ming the main Swiss partner of EGEE at the start
of 2005, a good premise for further international

collaboration.

2005 will see the realization of our two major infra-
structure projects: Horizon and Zenith. The first
phase of the national Grid effort will be deployed
and the R&D platform consolidated. Networking and
collaboration with first class national and interna-
tional institutions will be increased, reinforcing

the position of CSCS as the national service and
development centre for evaluating, benchmarking,
bringing into production and maintaining a complex
IT infrastructure as an advanced scientific instru-
ment at the disposal of the most demanding scien-

tific projects of our nation.

The CSCS team is looking towards the future with
confidence, well positioned as an enabler of scienti-

fic discovery at the highest level.

Dr. Marie-Christine Sawley
CEO



Swiss centre for LHC Computing Grid (LCG)

The main purpose of the LCG project is to establish
a stable computing infrastructure for scientific simu-
lation, processing and analysis of the data produced
by the new particle accelerator built at CERN,

known as the Large Hadron Collider (LHC).

The impossibility of funding and installing all needed
resources at one single site led to the choice of
implementing the LCG computing service as a geo-
graphically distributed computational Data Grid.
Several regional computing centres, in various coun-
tries, will be connected by fast network links. A spe-
cial software suite, the LCG Grid middleware, will
hide much of the complexity of this environment
from the user, giving the illusion that all of these re-
sources are available in a single virtual computer

centre.

CSCS and CHIPP (Swiss Institute of Particle Physics)
initiated a partnership in 2003 to set up the only re-
gional computing centre for Switzerland outside of
CERN. As a direct consequence CSCS assumed the
role of single provider of computing and storage re-
sources for Monte-Carlo simulations, physics events
reconstructions and data analysis for the entire

Swiss physics community.

The first prototype of an LCG cluster, installed in
2003, was replaced by a newer system in August
2004. Since then an increasing usage of the facility
has been registered, both in terms of CPU hours

and storage space.

CSCS and CHIPP recently consolidated their coop-
eration with an agreement for the purchase and in-
stallation of additional hardware resources. This is
the result of an intensive and fruitful discussion that
defined the minimum performance requirements and
the scope of the new system. This enlarged cluster
will be completely dedicated to HEP simulation/re-
construction/analysis and will be accessible only
through the Grid.

During the first half of 2004, CSCS reinforced its
staff by employing a full-time IT specialist as the lo-
cal coordinator of LHC Computing Grid. This new
collaborator has taken responsibility for installation,
upgrade and maintenance of the computing infra-
structure and for regular participation in meetings
and committees related to Grid deployment activi-

ties.

The local LCG group has also taken great advan-
tage of the newly established Swiss Bio Grid group.
The synergy between the two groups constantly im-
proves thereby creating the solid foundations for a

Grid competence group within CSCS.

Gian Luca Volpato

For more information:
http://www.cscs.ch/lcg-project

http://www.chipp.ch

Swiss Bio Grid

The Swiss Bio Grid (SBG) is an initiative of national
scope. Its aim is to support large-scale computa-
tional applications in the fields of bioinformatics, bi-
osimulation, chemoinformatics and bio-medical sci-
ences by providing access to distributed high-per-
formance computing resources, high speed net-

works, and massive data collections and archives.

The intent of forming a Swiss national-level com-
puting grid dedicated to life sciences was ex-
pressed by the signing of a declaration of interest
on January 2004. Founding partners in this initiative
are: CSCS, Biozentrum of the University of Basel,
Functional Genomics Centre in Zurich, Friedrich
Miescher Institute in Basel, Novartis, and the Swiss

Institute of Bioinformatics.

The tasks of coordinating technical aspects of the

future grid infrastructure, including evaluation of



currently existing middleware solutions were as-
signed to the CSCS. The coordinating CSCS team

was formed in the second quarter of 2004.

A proof-of-concept (PoC) study was established to
explore the functional requirements for a computa-
tional grid for bio-medical applications, and to eval-
uate the ability of the presently shared resources

to meet these requirements. SBG partners have
agreed to provide resources to the PoC study. As
scientific content for the PoC study, the project
“Grid-based Virtual Screening of Dengue Virus
Target Proteins” proposed by T. Schwede and

M. Podvinec (Biozentrum Basel) and M. Peitsch

(Novartis) was selected.

The SBG proof of concept has the following goals:

- Demonstrate collaboration between the SBG part-
ners, including industry - Foster contribution and
sharing of resources.

- Encourage broad participation by partners in the
proof of concept.

- Develop concepts that ensure a trustworthy envi-
ronment for participation.

- Explore requirements, both in workflow and in re-

source availability and management.

The proof of concept has objectives in three areas:

- Infrastructure:
To establish a test bed that will evolve towards a
dynamic infrastructure providing access to re-
sources across institutions and disciplines, deliv-
ering services enabling compute-intensive appli-
cations and data sharing. Partners develop and
analyze solutions based on public and open
standards to identify the requirements for, as well
as the challenges of a heterogeneous computa-
tional grid infrastructure.

- Science:
To obtain innovative and scientifically valuable re-
sults by the use of resources exceeding what any
individual institution could have provided on its
own. The partners at the Biozentrum have assem-

bled the fundamental tools and data necessary

for the virtual screening project chosen as PoC.
The outcome of calculations on the grid will be
carefully evaluated. Compounds considered likely
to bind to Dengue virus proteins will subsequently
be tested experimentally for activity in collabora-
tion with the NITD - Novartis Institute for Tropical
Diseases in Singapore.

- Feasibility:
To convincingly demonstrate that it is possible to
address complex and demanding scientific ques-
tions by sharing existing infrastructures in
Switzerland with only minimal impact on the nor-

mal use of these resources.

This pilot project has the potential to provide two
sustained benefits: The public computational lig-
and-finding platform can be applied in drug devel-
opment against other neglected disease targets.
The functionality of the established compute grid in
Switzerland can be applied to other computationally

intensive problems in the life sciences.

Patrick Wieghardt
Sergio Maffioletti

For more information:

http://www.swissbiogrid.org

3 proteins to be run against Dengue targets



Overview of the graphical user interface of the LM plug-in

HPC Benchmarking and Development

Performance issues related to HPC are a key com-
ponent of the activities of the group. During 2004
there has been further development on the estab-
lished CSCS performance environment, targeting
not only detailed real time system monitoring but
also static a-posteriori analysis and statistics
through the use an in-house Java application which
is increasiingly becoming a reliable and essential
tool for investigation, analysis, and decision-mak-
ing. In addition, the group has started the definition
of the “CSCS Benchmarking Suite” which will be
composed of a collection of representative applica-
tions that cover a range of technical aspects of
HPC such as MPI, OpenMP, high memory band-
width and distributed algorithms, and based on
next-generation problem sizes. The goal is to use
this suite to explore and assess current and forth-

coming HPC systems.

Involvement in international projects such as
EUROGRID and ENACTS, both of which closed in
2004, gave the group an opportunity to explore
GRID technologies. EUROGRID implemented a grid
infrastructure, today available as Open Source,

which enabled seamless, secure access to HPC
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resources and demonstrated the suitability of this
approach for brokering resources and running
distributed codes from different application areas
including biomolecular simulations, weather predic-
tion and coupled CAE simulations. EUROGRID

was appreciated particularly for its contribution in
defining grid standards and for middleware devel-
opment. Besides being part of the grid testbed,
CSCS was able to develop a new product based
on the LM regional weather forecast code which
can deliver weather forecasts on demand in a
GRID environment, a tool which is now available on
the CSCS web site. The ENACTS project officially
closed on 31 December 2004, with all the studies
successfully completed and the reports publicly
available on the ENACTS web site (including «Grid
Enabling Technologies» by CSCS and FORTH,
2002).

Mauro Ballabio

Fundamental and User Services

During 2004, the section supported

— the production of over 99000 h=cpu on the
NEC SX-5/16 and 1770000 h=cpu on the IBM
SP4/256,

— the management of over 400 user accounts,

— the setting up of the new classroom of CSCS.

The highest-priority goal of the Fundamental and
User Services section is to make available the most
adequate HPCN-resources (systems, networks,
data management and storage) to the CSCS
end-users community in a reliable, performing and
easy-to-use fashion. Furthermore, the Section
ensures a reliable, efficient and secure access to
all CSCS IT resources internally and from remote
(universities, governmental agencies and industry)

and manages the CSCS technical infrastructure.



The CSCS HPCN-environment (see Figure) is built
on a tight integration of supercomputers, high
speed networks, data management and pre-/post-
processing resources and offers its end-users an
application oriented and highly integrated super-
computing facility. Its architecture and exploitation
concept have been designed to accomplish the cri-
teria of high availability and reliability, high security
and resilience, functionality, performance and ease-
of-use, as well as support for quality of service and

manageability.

Following fields have been the focus of the section’s
activities in 2004: The significant reinforcement

of the high-performance production network and
front-end upgrade, and the implementation of the
state-of-the-art teleconferencing, as well as the
installation of SWITCHmobile, allowing wireless
access to the Swiss academic network. As a part of
the continuous pro-active evaluation of new HPCN-
technologies, as well as for the permanent assess-
ment of the current and future users’ requirements,
two |A-64 Linux clusters have been installed and

are being extensively tested.
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Storage capacity extension, including its improved
integration with the computational servers, has been
carried out, enabling for the increasing adoption of
data-intensive end-user applications, either for data

stored on disks or for archival data stored on tapes.

In addition to ensuring the highest production ope-
rational standards, a major step in resource moni-
toring and accounting has been performed in 2004,
with the implementation of a new powerful tool
capable of supplying the data with the necessary
granularity and precision. Furthermore, the perma-
nent optimization of the job scheduling, load balan-
cing, controlling, accounting and overall throughput
performance has been a major focus of the Section

activities.
Djordje Maric

For more information:

http://www.cscs.ch/b-display.php?id=7

IBM
Storage

Fujitsu
Siemens
Intel/4

Intel
Cluster/é

NEC S NEC
5X-5/16 10X

=———— GbEthemet
= FasiEthernet

HiPPI

11



Scientific Application Support

Computational sciences and engineering are fo-
cussing on ever more complex systems and phe-
nomena, aiming at becoming able to perform highly
accurate simulations of realistic systems. By their
nature, such complex simulations require an inte-
grated, multidisciplinary and multi-physics ap-

proach.

This multi-scale and multi-physics approach gener-
ally implies very large computational requirements
in terms of CPU power, central memory and 1/0.
Users are most often constrained in their research
by the ‘size’ of their computational facility in terms

of memory, number of CPU, disk space, etc. and

a)

by the relative efficiency of their application on the
facility itself, often also referred to as ‘sustained
performance’, the main factor determining ‘time to

solution’.

Meanwhile, data intensive applications are also
gaining momentum and we have noted a constantly
increasing rate of data transfer between the archive
and the computing servers in several application
fields, and especially so in CFD, meteorology and
climate. CSCS acts as one of the main computa-
tional laboratories for the NCCR Climate commu-

nity.

This community sets new and challenging require-

ments not only related to efficient high-end comput-

b)

a)

Multiscale simulations of a dense fluid flowing past a carbon nanotube. The reference solution is obtained using molecular dynamics simula-
tions covering the entire computational domain (a). The hybrid atomistic/continuum computational approach (b) replaces a large portion of
the atomistic systems with a continuum description through the incompressible Navier-Stokes equations. Both computational domains have
an extent of 30 x 30 nm. c) Velocity field for the reference solution averaged over 4 ns. The white lines are streamlines, and the black lines
are contours of the speed (|u|). d) Velocity field of the hybrid solution after 50 iterations. The black square marks the interface between the
atomistic and continuum domains. Image courtesy by Prof. P. Koumoutsakos Group (ETH Zdrich).
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ing, but also to data archiving and data pre/post-
processing. Large data sets, spanning several TB,
are not only archived, but are also regularly ac-
cessed for data analysis and data verification ex-
periments. MeteoSwiss, the Swiss national weather
service, has been carrying out all its production
and research computations at CSCS for several
years now. The computation of its numerical model,
a slightly adapted version of LM, named aLMo,
which simulates the atmospheric evolution over

a domain covering most of Western Europe is the
most important task outsourced to CSCS. The
aLMo numerical model, along with the entire
weather forecast suite, must be regularly adapted
to support the constantly evolving requirements and
the regular cycle of software engineering mainte-
nance issues.In this context our group plays an
important support role in a well-established colla-

boration with MeteoSwiss experts.

The main use of these simulations, starting twice

a day from the state of the Earth atmosphere at
noon and midnight, is the daily weather forecasts
issued by MeteoSwiss. Beyond this, the results are
also used as input for follow-up models computing
the dispersion of air particles and the dispersion

of pollutants for the National Emergency Operations
Centre (NEOC) located in Zurich, as well as hydro-
logical runoff forecasts at the Swiss National Hydro-
logy Survey in Ittigen (BE). Model results are also
sent to the Swiss Federal Institute for Snow and
Avalanche Research in Davos, for assessing the risk
of avalanches over the following 3 days. In addition
to these governmental institutions, model results
are also disseminated to a large number of users,
such as PhD students, researchers, and several

companies in the private sector.

Aiming at an efficient and effective use of the over-
all HPC facilities, the Scientific Applications team
continued the consolidation and completion of the
CSCS computational (bio-)chemistry framework, as
well as the support and maintenance of mathemati-

cal and numerical libraries. The available software

portfolio now covers a wide spectrum of algorithms
and methods, including specific architecture opti-
mized libraries and development tools, along with
the most widely used computational (bio-) chemistry

application suites.

The Scientific Applications group has also been in-
volved in the European project PRISM (Program for
Integrated Earth System Modelling), a pilot infra-
structure project for the establishment of an EU cli-
mate research network. The primary task of CSCS
was the definition of a set of recommendations and
rules defining the software engineering process,
coding rules and code quality standards. Part of
this effort was included in the PRISM System
Specification Handbook and proved to be a great
opportunity for CSCS to acquire and share new
competencies on code portability and code quality
standards across multiple platforms. This project

ended in November 2004 after 3 years.

Finally, a considerable effort was spent in process-
ing user support requests on a daily basis, as well
as in consolidating and regularly updating the tech-
nical documentation made available on the CSCS

user web portal.

Angelo Mangili

For more information:
http://www.nccr-climate.unibe.ch

http://prism.enes.org

http://www-users.cscs.ch
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T. Bosse, C. Hartel, E. Meiburg, L. Kleiser, ,Numerical
simulation of finite Reynolds number suspension drops settling
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under gravity*”, Phys. Fluids 17, 3 (2005)
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Scientific Visualization

This year was marked by a large increase of use of
a new visualization environment called ParaView.
ParaView is based on the VTK toolkit and provides
most standard visualization needs. ParaView also
serves as the basis for our benchmarking activities
centered on parallel data extraction and visualization
and we can now offer customized parallel data read-
ing and visualization to CSCS users. This new em-
phasis does not however diminish our involvement in
the AVS suite of softwares. We maintain a lead ex-
pertise available to the academic community at large
and our success is confirmed with the publication of
the book chapter called “AVS and AVS/Express”
published in “The Visualization Handbook”, edited by
Profs. C. Hansen and C. Johnson of University of
Utah.

We contributed to a major development and release
of the ParaView open-source application in the hands
of our industrial partner VA TECH HYDRO in Vevey
who specializes in hydro-electric power supply

and the design of water turbines. We specialized
ParaView with a set of source code macros to be

used for Pelton turbines.

We also placed a great emphasis on the evaluation
of Scientific Data Management procedures aimed at
the selection of the best archiving formats and tools.
We applied our results for several projects among
which we find one initiative combining experimental
data (from measuring devices) and numerical results
from model simulations in the industrial water tur-
bines field; one project in optimizing archiving and
graphical representations of particle data; and our
first tutorial held during the annual CSCS User Day,
with a presentation on Data Management practices
for the CSCS users.

We greatly improved our support for particle-based
simulations. A very large investment was made in
improving visual perception of time-dependent parti-

cle sets. The use of boundary wall textures, shad-



ows, velocity field textures, 3D labels, color and
linked multiple views greatly improved the state of
the art of particle rendering and made great impres-
sion at the November 2004 APS conference, where
it was selected as one of the four winning videos

of the Gallery of Fluid Motion.

We contributed several software modules to the
VTK open-source community. An interface for
FLUENT GAMBIT data, for AVS UCD data and the
Lagrangian Eulerian Velocity Texture class devel-
oped for our daily visualization of the Swiss
Meteorology forecast. It is now available in source
code, and was demonstrated by Kitware staff at

the 2004 |IEEE Visualization conference.

A substantial improvement in visualization of crys-
tallography in collaboration with the ETH-Zurich
group of Prof. Oganov also marks our continued
involvement with visualization for atomistic and mo-
lecular simulations initiated with the support of

Prof. Parrinello’s research group.

Our group was reinforced at the end of 2004 with
the addition of a numerical simulation expert (spe-
cialist in industrial fluid flows), and of a Graphics

and Visualization expert (specialist in imaging).

Jean M. Favre

For more information:

http://www.cscs.ch/gallery/images-d.php

Classical molecular dynamics simulation of argon atoms freezing.

An order parameter is computed for each atom. When this param-
eter value moves above a threshold the atom freezes.

The chosen visualization technique renders atoms below the
threshold as transparent clouds to reduce display clutter and to
make frozen atoms visible. Atoms whose parameter approach the
thresholds turn less and less transparent; they turn solid yellow
when frozen.

Federica Trudu, Computational Science, Department of Chemistry
and Applied Biosciences, ETH Zurich.

Images done with STM3 toolkit by the CSCS Visualization group.
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Development of CSCS’ compute infrastructure

The current inadequacy of the available supercom-
puting power for the Swiss researchers is today all
too obvious. Whilst Swiss universities rank top of
the list of leading research universities worldwide
(ETH Zurich reached position 27 in the last
Shanghai ranking of the top 500 universities), the
systems of the Swiss National Supercomputing
Centre have, since June 2004, ceased to appear in
the TOP500 list of the most powerful computers in
the world. This mismatch between demand and of-
fer of resources is also apparent in the fact that

the number of research projects proposed to CSCS
that receive approval from the regular Large User
Project evaluation amount to double the capacity of
the centres’ computers. If we were to include those
research projects that are never proposed because
the scientists already know that CSCS does not
have the compute power to host them, it can safely
be said that a lot of good science remains unex-

plored due to lack of resources at CSCS.

Goal: test emerging
technologies in a
joint project with
scientists

Support effort or Time to solution

Goal: phase out

Figure 1: CSCS innovation cycle
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CSCS therefore developed a technology strategy
in 2004 which pursues two major goals: firstly, to
ensure the provision of the necessary number and
quality of cycles and storage resources for Swiss
researchers, and secondly, to bring newest leading-
edge supercomputing technology to our customers
and making it mature for production, thus, provi-
ding a competitive advantage for Switzerland. The
technology strategy maps the compute portfolio

on an innovation cycle that has two coordinate
axes, “scientific output productivity” and “support
effort” (which from a user point of view represents
“time to solution”, see Figure 1). In our strategy,
CSCS will host at least two systems in the right-
hand half of the diagram, which depicts systems
with high scientific productivity of different maturity.
Given that the current computer portfolio is inade-
quate to satisfy our customers’ needs, we conclu-
ded in May 2004, that the portfolio must be re-
newed and restructured in two major, and closely
consecutive procurement projects:

— The “Horizon” project targets a message-passing,
massively parallel system with a minimum of 1024

efficient scalar processors and scalable, low latency/

Potential system
A New system in 2005
B Existing system to keep

® System to be
decommissioned

Output rate or Productivity



Figure 2: A computer rendered view on the coming Horizon installation

high bandwidth interconnect. The system is based
on a cluster approach but targets at a true capabili-
ty computing architecture that scales for big com-
puting jobs requiring thousands of processors, thus
combining the compute capabilities of an MPP
architecture with the economic advantage of clus-
ter architectures.

— The “Zenith” project, is focussed on a system
with powerful processors, less parallelism but higher
shared memory capability, thus providing a system
that is closer to the experience of CSCS’ present
users and complementary to the architecture of

Horizon.

The CSCS Steering Board approved this technol-
ogy strategy in May 2004 and CSCS immediately
started implementing it by issuing a call for tender
for the Horizon system in late summer 2004. The
result of this call for tender shows the effectiveness
of our approach: In January 2005, CSCS selected

the offer for a Cray XT3 system for the award.

The XT3 is the commercial product developed from
the Red Storm project at Sandia National Lab and
the installation at CSCS will be the first in Europe,
after US American installations at Sandia National
Labs, Oak Ridge National Labs, and Pittsburgh
Supercomputing Centre. It will provide a system of
1’100 compute CPU with a theoretical peak of 5.9
Tflop/s, or 5.9 trillion calculations per second (see
Figure 2). We plan to install the system by June
2005. After the finalisation of these steps, when the
architectural features of Horizon are completely
defined, CSCS will issue the second call for tender
for Zenith, which will be designed to be maximally

orthogonal, or complementary, to Horizon.

Dominik Ulmer
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Extension of the building infrastructure

2004 marked a turning point in the infrastructure
development of CSCS. Since 1991, when CSCS
opened, the technical building infrastructure, espe-
cially the capacity for electrical power and cooling,
has remained unchanged. This infrastructure has
run successfully and reliably, experiencing no power
supply interruption of more than 2.5 minutes during
all of 2004. However, with increasing parallelism

of the high-performance computing systems, the
energy requirements of modern supercomputers
are ever larger, and other compute centres have
adapted to this demand accordingly. CSCS’ electri-
cal capacity is about half that of comparable HPC

centres in Europe..

CSCS and the building department of ETH Zurich
therefore started an infrastructure project in Sep-
tember 2004 to improve the situation:

— in a first step, the electrical and cooling capacity
of CSCS will be almost doubled by the summer
of 2005 in order to enable CSCS to host the new
supercomputers Horizon and Zenith. The exten-
sion will rely on the existing technical installation

as much as possible without any new building

investments.

18

— in a second step, envisaged for 2008, the building
situation of CSCS will be revised. The technical
infrastructure for electricity and cooling will be
brought to a standard comparable of that of other
European supercomputing centres. Also, office
space and rooms for teaching, meetings and tele-

conferencing will be increased.

Currently, two different scenarios are being investi-
gated for this step: the first consisting of a remo-
delling of the current premises of CSCS and inclu-
sion of other space within the Galleria 2 building,
the second is the construction of a new building for
CSCS, possibly in collaboration with the Canton of
Ticino and the Universita della Svizzera lItaliana. We
hope to decide on these two options by mid-2005
and initiate the building project by the end of the

year.

Dominik Ulmer

User events

In order to present the new CSCS organisation
and get feedback on the needs of our users, a User

Event was held on 14th May at Bern University.

The traditional annual User Day was held on 27th-
28th of September at CSCS. 48 users were wel-
comed on site for this event during which the pro-

jects supported by CSCS resources were presented

in posters and a selected number of talks.




Outreach and education

One of the main shortfalls of CSCS underlined by
the task force study of 2003 was its insufficient
integration into the academic scene of Switzerland.
When comparing CSCS to other national HPCN
centres, at the time the very low training and edu-
cational activity was striking. Hosting or offering
courses and summer schools certainly requires a
major effort, but is also a good opportunity to hear
about different experiences and mindsets, as well
as for us to present CSCS and its activities to a
young public. In a sense, it is also an extremely
efficient way to acquire new customers by making

CSCS known to a wider public.

These are the reasons why in 2004, after a three
year pause, we were pleased to welcome, under
the new organisation of CSCS, Prof. Bally, from
the University of Bern, for the summer school on
computational chemistry followed by a workshop
on computational physics by Prof. Troyer from ETH

ZUrich. Both courses boasted a high participant

count as well as internationally renowned speakers.

In October the COST action D23 tutorial , coordina-
ted by Hans Peter Luthi from ETH ZUrich was held
at CSCS in collaboration with ZIB, Perugia Universi-
ty, AEl and the CSCS Grid specialists.

All three events were able to take full advantage
of the new classroom infrastructure, installed in a

very short time by the specialists of the Funda-

mental and User Service Section, with the help of
the application specialists for the scientific support:
this classroom hosts a cluster of 20 new Intel P4
processors with standard Linux workstations with
one main management and administration station.
The classroom also offers local printing facilities
and wireless LAN access also via SWITCHmobile

and standard high quality equipment.

Additional application software can be installed and
configured to meet the specific purposes of each
session. We look forward to jointly coordinating
further educational activities with you in the future!
Should you be interested in organizing a summer
school/ workshop/ tutorial at CSCS, please do not
hesitate to visit the relevant pages on our website
or directly contact Ms. Ladina Gilly who will be ple-

ased to discuss the possibilities with you.

Marie-Christine Sawley
Ladina Gilly

http://www.cscs.ch/a-display.php?id=105
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Editorial

2004 - a year marked by intense and fruitful work

realized with passion and collaboration by everyone:

that is the balance of CSCS’s first year of manage-

ment as an independent unit of ETH Zurich.

2004 was also characterized by the creation of the
conditions necessary to realize the next investment

steps in infrastructure and resources.

Thanks to the invaluable collaboration of the Vice
President of ETH Zurich Ulrich Suter and the
determination of the CEO Marie-Christine Sawley,
CSCS’s management has, during this first “trial”

year, been successfully reoriented on the basis of

its four-year performance mandate with ETH Zurich.

As the independent management with a separate
budget became a reality, a new definition of finan-
cial and qualitative control mechanisms were put in
place, allowing the measurement of the achieved

goals.
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The management of CSCS can rely on the support
of both its Scientific Advisory Board and Steering
Board and a Resource Allocation Committee will

soon be formed.

Thanks to the formation of a Financial Audit Com-
mittee — a subset of the Steering Board led by

Dr. Stephan Bieri — the tools for risk management
are being fine-tuned; the 4th quarter of 2004 even

saw a financial audit by an external company.

CSCS is on the starting line towards new goals,

in particular the realization of two important procu-
rement projects, the first, a fine granular, message
passing type of system (cluster), called Horizon

(in collaboration and thanks to PSI) and the second,
a highly- integrated large shared memory system,
called Zenith.

These two projects, which were developed in 2004,
will lead to considerable but necessary investments
allowing the centre to increase the quality and quan-

tity of its offer towards users.

Beyond the proven technical and scientific capacit-
ies of CSCS employees and its growing and adapting
infrastructure, CSCS possesses all the qualificati-
ons necessary to be a centre of national importance
with employees from eight different countries ensu-

ring communication in no less than nine languages.

| would like to thank all members of CSCS and all
those who, in different ways, have trusted in CSCS,

making this leap forward possible.

Dr. Monica Duca Widmer

Chair of the Steering Board



Editoriale

I 2004 & stato caratterizzato da un lavoro proficuo
ed intenso, svolto da tutti con passione e colla-
borazione: questo il bilancio del CSCS nel suo
primo anno di gestione quale unita indipendente del

Politecnico di Zurigo.

Un 2004 ancora caratterizzato dalla riorganizzazio-
ne e dalla creazione delle condizioni quadro neces-
sarie alla realizzazione dei passi successivi, quelli di

investimenti sia nell’infrastruttura che nelle risorse.

In questo primo “anno di collaudo” si e riusciti,
complice anche la preziosa collaborazione del vice
presidente per la ricerca dell’lETH Zurich Ulrich
Suter e la determinazione della CEO Marie-Christi-
ne Sawley, a riorientare la gestione del CSCS sulla
base del mandato di prestazioni quadriennale con
’ETH Zurich.

La gestione indipendente, con un budget separato,
e divenuta realta ed & cresciuta parallelamente alla
definizione delle modalita di controllo - sia finanzia-
rio che qualitativo - della verifica del raggiungimento

degli obietti.

Il management del CSCS pud contare sul supporto
del Scientific Advisory Board oltre che dello Stee-
ring Board e nominera rapidamente di un Resource

Allocation Committee.

Tramite I'istituzione di un Financial Audit Commit-
tee — sotto gruppo dello Steering Board pilotato dal
Dr. Stephan Bieri - anche gli strumenti di gestione
del risk management sono in corso di affinamento;
si € gia pure provveduto ad effettuare una revisione

esterna delle finanze per il 4 quartale del 2004.

Il CSCS ¢ sulla linea di partenza verso nuove mete,
in particolare larealizzazione di due progetti molto
importanti per I'utilizzo di applicazioni HPC paralle-
le e distribuite: il primo, chiamato Horizon, basato

su un’ architettura a memoria distribuita (cluster) e

realizzato anche grazie alla collaborazione con
il PSI ed il secondo, chiamato Zenith, basato su un’

architettura integrata a memoria condivisa .

| due progetti elaborati nel corso del 2004, com-
porteranno investimenti rilevanti ma necessari al Cen-
tro per ampliare la propria offerta all’utenza, sia dal

lato qualitativo che da quello quantitativo.

Oltre alle provate capacita tecniche e scientifiche
degli operatori del CSCS e ad un’infrastruttura in
via di adattamento e ampliamento, il CSCS possie-
de tutti i requisiti necessari di un centro di valenza
internazionale, con operatori provenienti da ben
otto Paesi, che assicurano la comunicazione in

nove lingue.
Grazie a tutti i collaboratori e a chi ha dato fiducia
al CSCS contribuendo — in forme diverse — ad aver

reso possibile questo balzo in avanti!

Dott. Monica Duca Widmer

President dello Steering Board
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Presentation of three Large User Projects

by David Bradley, Science Base, UK

We propose here a special insight into the work of
three scientists, who carried out their research us-
ing computing resources from CSCS. The reader

can find the list of all the 2004 projects in page 28.

Going with the flow
(Prof. Leonhard Kleiser, Institute of Fluid Dynamics,
ETH Zarich)

A numerical simulation of flowing particles by re-
searchers at the Swiss Federal Institute of Technol-
ogy Zurich (ETH Zurich) reveals trailing droplets
and breakaway doughnuts. The research could have
implications for understanding phenomena as
diverse as avalanches and sandstorms and even

improve efficiency in the chemical industry.

Physicists use statistics to explain the behaviour
of gases, liquids and solid, but, granular materials
present a different problem. Sometimes they be-
have as solids, sometimes fluids and explaining
their bizarre behaviour is difficult. Consider a snow-
covered peak. In settled times, the snow particles
behave like a solid, but as soon as they start
flowing downhill as happens during an avalanche,
the flowing snow behaves more like a liquid.
Pharmaceutical tablets behave similarly during
packaging - in a container they act solid, but flow
like a liquid. The concept of particle flow becomes
even more complicated when one considers mix-
tures of more than one type of particle, or phase,
such as oil droplets suspended in a solvent,
bubbles in a fluid, or solid particles flowing with

a liquid.

Thorsten Bosse of ETH Zurich’s Institute of Fluid
Dynamics explains that such two-phase flows range
from large-scale phenomena, such as dust particle

transport in the atmosphere to small-scale phe-
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nomena such as the formation of fatty deposits
inside blood vessels. He adds that many engineer-
ing problems in the pharmaceutical and chemical
industries, including mixing, drying, and transport

processes, can involve such phenomena.

Bosse is using enhanced computational fluid dyna-
mics (CFD) under the supervision of ETH Zlrich’s
Leonhard Kleiser to study an example of two-phase
flow: the settling of particles in suspensions. This
phenomenon is observed in rain drops in the atmos-
phere, river sedimentation, and in chemical reac-

tors and separators, for example.

Chemical engineers need to understand the behav-
iour of two-phase flow if they are designing settling
tanks for separating particles from a fluid and reac-
tion vessels. To produce the best design, they need
to know how much time the particles need to settle

out, the average settling velocity in other words.

Bosse and his colleagues have carried out numer-
ous investigations to help them understand the be-
haviour of solid particles in fluids. Their first project
involves the settling of so-called “suspension drops”
(initially spherical clouds of particles suspended in a
still fluid). The second deals with an initially random
particle suspension in a turbulent flow in which par-
ticles are uniformly distributed throughout the fluid
at the beginning of a simulation. “Both projects are
fundamental research,” explains Bosse, “and we
want to understand what happens in such systems

and why.”

Their simulations revealed that when suspension
drops settle in a very viscous fluid they retain their
spherical shape but a tail of leaked particles forms
behind them, explains Bosse. The second type of
behaviour is far more complex. When suspension
drops settle in a less viscous or “thinner” fluid or
when the particles are heavier, the initially spherical
droplets assume a shape resembling a doughnut, a
torus. This torus becomes unstable and eventually

breaks up into secondary blobs.



The second investigation involving turbulent flow
has implications for chemical reactors and separa-
tors, says Bosse. Common sense suggests stirring
a mixture would mix it evenly, but Bosse’s results

suggest this is not always the case.

While relatively light particles tend to go with the
flow and are evenly mixed and much heavier parti-
cles simply sink to the bottom as expected, parti-
cles of a certain size and weight in between behave
differently. Particles that are interacting more read-
ily with turbulent eddies in the fluid are actually
“de-mixed” from the fluid forming structures of very
high particle concentration and large regions in
between which are almost particle-free. This implies
that straightforward mixing may not necessarily pro-

duce an even distribution of all particles in a fluid.
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Global confirmation of the greenhouse effect
(Dr. Martin Wild, Institute for Atmospheric and Cli-

mate Science, ETH ZUrich)

A high resolution computer model of the Earth’s
climate running at Swiss Center for Scientific
Computing (CSCS) is allowing ETH researchers to
make clearer predictions about the effects of local
geography, such as mountain ranges, on climate
change across the globe and to confirm the effect

of greenhouse gases on the global climate.

Three-dimensional computer models are the most
powerful tools for investigating the potential impact
of human activities on the Earth’s climate, accor-
ding to Martin Wild, an atmospheric scientist at ETH
Zurich. Models such as the global climate model
known as ECHAMS help researchers to predict
climate changes on a timescale lasting decades on
the basis of changing levels of atmospheric gases,
aerosols or particulates, and other parameters,

including cloud cover.

Wild and Atsumu Ohmura and their colleagues are
running the ECHAM5 model on computers at CSCS
and producing incredibly detailed predictions over
the entire globe that can better account for the ef-
fects of individual surface features, such as moun-

tain ranges.

The ETH Zurich researchers have focused on the
climate effects near the earth’s surface from the
global scale down to the European and Alpine sca-
les. They are looking at how the greenhouse effect
affects near surface climate and hydrology. For
instance, they are studying how topography affects
surface solar radiation as well as thermal emission
from the atmosphere radiating back to the surface.
This, explains Wild, is the most direct effect to be
felt at the surface as atmospheric greenhouse gas

levels change.

Wild points out that an additional focus of his

team’s work is investigating the impact of green-
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house warming on the frozen parts of the Earth’s
surface, the “cryosphere” of snowy regions, moun-
tain glaciers, and polar ice sheets, and their effects
on sea levels. Because the surface detail included
in the climate model they are running on CSCS
computers is so high, they can make very detailed
predictions about how changes in the cryosphere
might affect sea levels. They can now more reali-
stically simulate the accumulation of snow and so
model mountain glaciers and polar ice sheets more

effectively.

The experiments carried out at CSCS formed the
key for the estimates of future contribution of polar
ice sheets to sea level changes publishes in the
third assessment report of the Intergovernmental
Panel On Climate Change (IPCC).

The researchers are also using their model to un-
derstand the issue of “global dimming”, the fall

in solar radiation at the earth’s surface that was first
observed in the late 1950s but apparently ceased
around 1990. Their research puts global dimming in
a wider context linking the decline in solar radiati-
on with long-wave radiation, surface temperature
and water evaporation. A study of the period 1960
to 1990, using the climate model and real data
suggests that global dimming may compensated for
the greenhouse effect up to the 1980s and reduced
evaporation from land surfaces between the 1950s
and 1980s, so that changes that could lead to
global warming were masked during this period.

We are now in a period of “global brightening” and
Wild suggests that the ETH Zurich studies could
help fine-tune the climate models so that the origins

of these changes can be understood.

The team has also collaborated with Rolf Philipona
on NCCR project 2.4 to focusing on how long-wave
downward radiation has changed over time. This
surface effect is the most obvious change observed
as greenhouse gas levels change, Wild explains.
The scientists can now correlate changes in green-

house forcing predicted by global climate models



to worldwide surface measurements of long-wave
radiation. This means they could detect the green-
house effect at the earth’s surface earlier than by

measuring temperature alone.

ECHAM running on CSCS computers has alrea-

dy demonstrated that an increase in long-wave
downward radiation is linked with changes in rainfall
and evaporation. The ECHAM predictions correlate
directly with recorded temperature changes, says
Wild, and help validate the model’s ability to predict

future changes due to the greenhouse effect.

Pictures: NOAA Photo Library
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A model solution for biology
(Prof. Ursula Réthlisberger, Laboratory of
Computational Chemistry and Biochemistry, EPF

Lausanne)

Ursula Roéthlisberger and Stefano Piana of the
Institute of Molecular and Biological Chemistry,

at the Federal Institute of Technology, EPFL,
Lausanne, Switzerland are using the computing
power of CSCS systems to allow them to simulate
the behaviour of an important group of enzymes
known as the procaspases. These enzymes are
heavily involved in controlling the life cycle of the
cell and when they go wrong, cancer and foetal

abnormalities can be one of the results.

According to Réthlisberger, molecular dynamics
simulations which work from the first principles, ab
initio, of so-called density functional theory (DFT)
have become a rather powerful tool for the study of
physical and chemical systems with up to 1000 at-
oms and are now widely used by physical scien-
tists. The idea of applying these powerful tech-
niques to biological problems, such as protein fold-
ing, have only very recently come to the fore and

are, she says, still in their infancy.

The EPFL team has found that they can extend the
remit of ab initio DFT methods to systems contain-
ing many more atoms, such as enzyme systems
and other proteins. They have devised a hybrid ap-
proach that blends the best of quantum and classi-
cal approaches - a QM/MM hybrid scheme. This
approach is capable of undertaking in situ investi-
gations of biochemical reactions by treating the re-
active site of the system at the quantum mechanical
(QM) level and the protein environment at the mo-

lecular mechanics (MM) level using DFT.

The team has applied this approach to the study of
caspases and their precursor proteins, the procas-
pases. Caspases are a family of enzymes that play
a central role in the process of programmed cell

death, or apoptosis. Apoptosis is one of the proc-

28

esses by which our individual cells die when they
come to the end of their useful life or when they have
been damaged beyond repair. They accumulate in
the cell in the form of relatively inactive proenzymes,
which fold into their mature and active form following
a cascade of biochemical reactions, which then insti-
gates the apoptosis pathway. Consequently, procas-
pase regulation is crucial to the cellular life cycle.
When the procaspase enzymes go awry, a variety of
disorders such as deformities, nerve damage, and

cancer can ensue.

In 2004, Roéthlisberger and Piana together with col-
league Zoe Taylor of Curtin University of Technology
in Perth Australia, published results showing how
they had used related techniques to show that the
folding pathways of procaspase 3 and 7 are very
similar and have monomeric (one enzyme molecule)
and dimeric (two enzyme molecules joined) interme-
diates. A third procaspase, procaspase 8, on the
other hand, is more stable in the dimeric form than
the monomeric and the way two copies of the en-
zyme are joined is very different from that seen in ei-
ther of the dimers of procaspase 3 or 7. The re-
searchers suggest that this difference could be very

important in the initiation of apoptosis.

In a second paper, Piana and Rdéthlisberger team
simulated two forms of caspase 3 and procaspase 3,
the monomer (one enzyme molecule) and the dimer
(two enzyme molecules joined together). They con-
firmed the validity of their simulations with X-ray
crystallographic results, which measure the position
of each atom in a molecule and found that the com-
puter simulations provide a reliable picture of the en-
zyme in solution. Their first of two studies reveals
that the way the procaspase enzyme is folded deter-
mines whether or not it is active and that only when
it is reorganized by the cell’s biochemistry does it

trigger the cell death pathway.



These results and others obtained by the team with

computational support from the CSCS are providing

scientists with vital new clues about the involvement

of protein enzyme folding in programmed cell death. R ) ‘(
»

They could ultimately open up new pathways to ) "i
His237

2

drugs for side-step problems with the system goes

wrong.

Ser¥77
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List of Large User Projects 2004

Name

Arbenz P.

Avellan F.
Baiker A.

Baldereschi A.

Beniston M.

Bey I.

Bdéckmann R.

Burgi Th.

Cooper W.A.

Davies H.C.

Fah D.

Fichtner W.

Folini D.

Godecker St.

Hasenfratz P.

Hauser A.

Hutter J.

Keller J.

Kleiser L.

Koumoutsakos P.

Leriche E.

Leutwyler S.
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Organiszation

ETH Zirich

EPF Lausanne
ETH ZUrich

EPF Lausanne

Uni Fribourg

EPF Lausanne

Uni Zirich

Uni Neuchatel

EPF Lausanne
ETH ZUrich

ETH Zirich

EMPA

Uni Basel

Uni Berm

Uni Geneve

Uni Zlrich

PSI
ETH Zirich

ETH Zurich

EPF Lausanne

Uni Bern

Project Title

Large scale eigenvalue problems in opto-electronic semico
ductor lasers and accelerator cavities

Unsteady flow analysis in hydraulic turbomachinery
Hydrogenation reactions in heterogeneous enatioselective
catalysis and homogeneous catalysis in supercritical CO2
Structural and electronic properties of solids and surfaces
Global and regional climate modelling

Coupling tropospheric chemistry and aerosols in the general
circulation model ECHAM

Nanodynamics of MHC/peptide complexes and its dependence
on MHC polymorphism

Structure and enantiospecificity of chiral nanoparticles and
interfaces

Computation of stellarator coils, equilibrium and Sstability
ERA40 for NCCR-Climate

ETH Zurich Site effects assessment using earthquake and
seismic ambient vibration

simulation

Computational science and engineering in microelectronics and
optoelectronics

Inverse modeling to monitor source regions of air pollutants
in Europe

Structure of large clusters, surfaces and biomolecules
Hadron spectroscopy in QCD with 2+1 light flavours
Photophysics and photochemistry of transition metal
compounds: Theoretical Approaches

Development and application of ab-initio molecular
dynamics methods

Air quality modeling in Switzerland

Numerical simulation of transitional, turbulent and
multiphase flows

Simulations using particle methods. Optimization of real world
problems using evolutionary algorithms

Multiscale modeling, simulation and optimization of
complex systems

Direct numerical simulation ot the buoyancy-driven
turbulence in a cavity: The DNSBDTC project

Proton transfer and hydrogen bonding in microsolvent

clusters and nucleic acid base pairs: theroy and dynamics



Name

Leyland P.

Luthi H.P.
Mareda J.

Meuwly M.

Moore B.

Ohmura A.

Parrinello/Deubel

Pasquarello A.
Quack M.

Roéthlisberger U.

Samland M.
Schar Ch.
Sennhauser U.
Steurer W.
Stocker Th.

Troyer M.

Van Swygenhoven H.

Vogel P.

Weber J.

Yadigaroglu G.

Organization

EPF Lausanne

ETH Zirich

Uni Genéve

Uni Basel

Uni Zlrich

ETH Zurich

ETH Zirich

EPF Lausanne
ETH Zlrich

EPF Lausanne

Uni Basel
ETH Zurich
EMPA

ETH Zdrich

Uni Bern

ETH Zlrich
PSI

EPF Lausanne

Uni Genéve

ETH Zurich

Project Title

Aerothermodynamic simulations in aerospace and
aeronautic applications

Computational quantum chemistry of large molecules
Studies of uncatalyzed and antibody catalyzed reactions:
modeling of cation-olefin cyclizations

Electronic structure calculations for molecular dynamics
simulations of iron-containing, reactive centers of biomolecules
Theoretical investigations of iridium-catalyzed reactions
Computational cosmology

Global climate change: modelling atmosphere/ocean variability
on decadel time scales

Quantum chemical studies on the interaction of

anticancer drugs with biological targets

Disordered network-forming materials

Quantum mechanical simulation of molecules and

molecular clusters

Mixed quantum mechanics / molecular mechanics study of
systems of biological interest

The Milky way and its satellite dwarf galaxies

Modelling weather and climate on european and alpine scales
Nanoxid

Minerals and planetary materials

Monalisa: modelling and reconstruction of north Atlantic
climate system variability

Simulation of quantum phase transitions

Modelling of nanostructured materials

New organic chemistry with sulfur dioxide Electron releasing
homoconjugated carbonyl group

Computational quantum chemistry of increasingly

complex systems

DNS and LES of multiphase flows
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Facts & Figures



Income & expenditure flow (1.1.2004-31.12.2004)

Expenditures

Income

Investments

Materials, Goods & Services

Personnel
Payroll
Employer’s contributions
Other

Other material expenses
Floor space

Maintenance
Energy & media

Administrative expenses

Hardware, software, services

Services & remunerations
Other

Internal payments

Contributions to ETH Zurich

Administrative expenses

Infrastructure duties

Expenses total

632’267.07

7°438.79

3’390°970.64
2'776°523.75
365’818.00
248’628.89

3’081°919.78
39’926.65
117°773.31

385'788.01

17°593.95
2’440°788.02

76’808.08
3'241.76

163’641.05

33’144.90
30°144.50

100°381.65

7'276°237.33

Basic Budget
Contribution ETH Zurich
Contribution ETH-Board

Third-party contributions
Meteo Swiss
KTI/CTI
Other third-party

Income total

10’420°000.00
6’720°000.00
3’700°000.00

632’817.05
556’568.85

73°000.00
3'248.20

11°052’817.05

Balance

— All figures are given in CHF.

3'776’579.72

— The balance is rolled over to the 2005 budget, according to the decision of the Steering Board.
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Cost Distribution

Cost element Q1 Q2 Q3 Q4 Total
Costs of goods & services 7’606 39 50- 7'595
Costs of personnel 758’533 794’648 824’585 1°015°'406 3'393'172
Costs of administration and building ) ) ) ) )

infrastructure 75’546 264’408 183°229 186°241 709’425
Costs of hardware, software, ) , s p ) ;

Sarvicas 558066 745’383 547’362 520’923 2'371°'735
Other costs 20’123 5911 5306 49°868 81°209
Losses from outstanding claims 33’145 33’145
Depreciation of investments 1°268'173 1'243°630 1'268’385 1°267°139 5°047°327
Total costs of materials 17921’909 2'292'476 2'004°283 2°024°171 8'242'840
Internal payments to ETH Zurich & , , ,

other extraordinary costs 26'478 2'868 29'347
Total costs 2’688°048 3’113’641 2’828°819 3'042’446 11°672°954
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Cost of machines per institution based on total cost of ownership of HPC systems

14%

» ETH Lausanne
" ETH Zirich
" PSI
EMPA
© Uni Basel
= Uni Bern
® Uni Fribourg
" Uni Genéve

' Uni Neuchétel

" Uni Zlirich
" Meteo Schweiz

Cost of machines per discipline based on total cost of ownership of HPC systems

25%

I Chemistry

m Engineering

¥ Environment
Material Sciences

 Physics

& Other

¥ Internal
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Report of the Auditors

FIDIREVISA

Sod et i wwiizre o coreclenzs

An den Verstand (Steering Board) des

CSCS SWISS NATIONAL cvaen

SUPERCOMPUTING CENTRE

8025 Manno a
Fmic+ b
Taraboda

l.ugana, den 18, Fabruar 2006052556220

Sehr geane Damen und Herran,

auftragsgemass, haben wir das Management Reparting (4. Quartal 220 ahresabzchluss)
des CECS SWISE MATIONAL SUPERCOMPUTING CENTRE fir das am 31, Dezamber
2004 abgeschlgsssne Geschaftsjahn gagiof.

Fur das Management Reporting 4. Quaral 2004 )ahresabschluss) ist der “Worstand
fSreering Board) werantwortlich, wihrend unsers Aufgabe garin bestaht, distes eu prifan
und 7o beutailen, Wir bestatigen, dazs wir dia gesatglichen Anforderungen hinsichtlich
Befihigqung und Unabhangigket erfullan.

Unsers Prifung erfolgte nash den Grundssleer des schweizetischan Berufsstandes,
wanach eine Priffung g0 20 planen und durchzufihren ist, cass wesentliche Fehlaussagen
mi Managemant Reparting {4. Quartal 2004/ Jabresabachiuss) mit angemessener Jichemeit
arkarnt werdan, Wir pri©en die Posten und Angaben des Management Repoarting (4.
Quartal 2004\ abresabschluss) mittels Analysen und Erhebangen auf der Basis won
Stickproben,  Femer  beurdsillan wir die Amwendung der massgebanden
Rachrungslegungsgrundsatze,  die  wesentlichen  Bewerungsenischaide sowie e
Darstellurg des Managemsent Reperning (4. Quaral 2004/ Jahresabschiuss) als Ganzas. Wir
sind oer Auffassung, dass unsare Prifung sing avsraichonde Grundlage fir unser Uneil
bildst,

Wir empfehien. das vorlisgends Managsment Reporling (4. Quartal 2004 lahresabschiuss)

ZuJ genshmigsn,

mit varzlglicher Hm:.l'.av;htlf,ng
FIDIREWISA SA

th g
1 ]

b
G. 'égi’riﬂe.-.

| rterdrn Roviserea

Bzilager:
Management Reporting (4. Quartal 2004 Jahrasabsshluss)

Foruyea S8 s In e amlnla REAG Tee, 447 (00407 513 52 00 v fidirewisa com
W a4 CHFBEST Lupana Fezr+41 22081 913 57 80 1AIrAg i v .0
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Personnel

Head Count (as of 31st December 2004)

Staffing Costs (total for 2004)
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Customer satisfaction (March 2005)

The following customer survey results are based on responses of 70% of the groups that run large projects

on CSCS systems.

Quality of computer support services
16
14

g 12

-
[=]

MNumber of entri
[+ =]

=T VR N -

1 - poor 2 3 - average 4 5 - strong

Q: Which services of CSCS are important in your work?

30
3 25
£ o
(7]
S 15
1=
2 10
E
3
Z 5
0
Computing Data storage Application Expertise and Courses and
services and archiving software events events
services and/or
scientific
databases

Q:To what extent have CSCS services enabled your scientific work?

16
14
812
b=}
5 10
% 8
@
o 6
g
z 4
2
0
1 - to minor 2 3 4 5 - to large
extent extent
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Q: Did the performance of computer environment at CSCS meet your expectations?

Number of entries

1 - poor 2 3 - average 4 5 - good

Need for technical resources

(Number in bars indicate the absolute number of entries per category)

Expected growth in
Storage _

requirements

M1 - poor

w2
3 - average

Storage capcity
offered by CSCS
m4
M 5 - strong

0% 20% 40% 60% 80% 100%

Need for dstributed
data and compute
services (Grid)

Entries
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Quality of application software
(Number in bars indicate the absolute number of entries per category)

Application Software
Support

Application Software
Portfolio

Programming Environment

0% 20% 40% 60% 80% 100%

Entries

Quality of research support services
(Number in bars indicate the absolute number of entries per category)

Physics 2

Mathematics 3

Materials Science 3

1
2

Environment 3 2 - average
5

Engineering 3

Chemistry

Advanced Visualization 2

0% 20% 40% 60% 80% 100%

Entries
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Publications

Awards won by collaborators CSCS

The Division of Fluid Dynamics of the American Physics Society selected
the visualization “Settling and Break-up of Suspension Drops” as one of
four winners of the Gallery of Fluid Motion of the 2004 Conference held in
November 2004 in Seattle.

“Settling and Break-up of Suspension Drops”, Thorsten Bosse, Swiss
Federal Institute of Technology, Zurich, Eckart Meiburg, University of
California at Santa Barbara, Leonhard Kleiser, Swiss Federal Institute of
Technology, Zurich & Jean Favre, Swiss National Supercomputing Centre
(CSCS)

The award includes publication in the September 2005 issue of “Physics
of Fluids”

Papers published by collaborators CSCS

“Introduzione alla visualizzazione scientifica”, Marmo R., Valle M., Zannoni
C., Eds Il Rostro 2004

“Large Data and Distributed Visualization with The Visualization
Toolkit (VTK)”, Favre J. M., EPFL Supercomputing Review 2004,
http://sic.epfl.ch/SA/publications/SCR04/scr_14.pdf

“Numerical flow analysis in a Pelton turbine bucket”, PerrigA., Farhat M.,
Avellan F., Parkinson E., Garcin H., BisselC., Valle M., Favre J. M., 22nd
IAHR SYMPOSIUM on Hydraulic Machinery and Systems, June 2004,
Stockholm, http://www.swedpower.se/iahr2004/authors_papers.htm

“AVS and AVS/Express”, book chapter in The Visualization Handbook, Eds
Hansen C. & Johnson C., Elsevier Academic Press, ISBN 0-12-387582-X

Papers published by users of CSCS

Aktah D., Passerone D. & Parrinello M. (2004): Insights into the electronic
dynamics in chemical reactions. - J. Phys. Chem. A 108, 848.

Albert S., Albert K. K. & Quack M. (2004): Rovibrational analysis of the v,
and v, + v, bands of CHCLF. - J. Mol. Struct. 695-696, 385-394.

Albert S., Hollenstein H. , Quack M. & Willeke M. (2004): Doppler-limited
FTIR spectrum of the v,(a)/ v,(a”) Coriolis resonance dyad of CHCIF,;:
Analysis and comparison with ab initio calculations. - Mol. Phys. 102,
1671-1686.

Alezra V., Bernardinelli G., Corminboeuf C., Frey U., Kiindig E.P., Merbach
A.E., Saudan C.M., Viton F. & Weber J. (2004): [CpRu(R))-BINOP-
F)H,O)[SbS,], a new fluxional chiral Lewis acid catalyst : synthesis,
dynamic NMR, asymmetric catalysis and theoretical studies. - J. Am.
Chem. Soc. 126, 4843.

Arpagaus M.: 2004, Verification of vertical profiles: Operational verification
at MeteoSwiss. COSMO Newsletter 4, 104-106, DWD, Offenbach,
Germany.

Bakasov A., Berger R., Ha T. K. & Quack M. (2004): Ab initio calculation of
parity violating potential energy hypersurfaces of chiral molecules. - Int. J.
Quantum Chem. 99, 393-407 (dedicated to Hans Burger).
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Béni Z., Guidoni L., Réthlisberger U. & Roulet R. (2005): Experimental
and Theoretical Study of Intramolecular Exchange in Ir,Rh,(CO),, and
Ir,(C0O),,(m-S0O,). - Dalton Trans. 310-314 (chosen as hot topic paper).

Boero M., lkeshaji T., Liew C. C., Terakura K. & ParrinelloM. (2004):
Hydrogen bond driven chemical reactions: Beckmann rearrangement of
cyclohexanone oxime into g-caprolactam in supercritical water. - J. Am.
Chem. Soc. 126, 6280.

Bongiorno A., Pasquarello A., Hybertsen M. S. & Feldman L.C. (2004):
Silicon crystal distortions at the Si(100)-SiO, interface from analysis of ion-
scattering.- Microelectronic Engineering 72, 197.

Bongiorno A. & Pasquarello A. (2004): Atomistic model structure of the
Si(100)-Si0, interface from a synthesis of experimental data.- Applied
Surface Science 234, 190.

Bongiorno A. & Pasquarello A. (2004): Reaction of the oxygen molecule at
the Si(100)-SiO, interface during silicon oxidation.- Physical review Letters
93, 086102.

Bonnefoy-Claudet S., Cornou C., Kristek J., Ohrnberger M., Wathelet
M., Bard P.-Y., Fah D., Moczo P., Cotton F. (2004): Simulation of seismic
ambient vibrations: | H/V and array techniques on canonical models.

- Proceedings of the 13th World Conference on Earthquake Engineering,
Vancouver, Canada, August 1-6, paper 1120.

Bonnefoy-Claudet S., Cornou C., Kristek J., Bard P.-Y., Cotton F. , Fah
D., Moczo P. (2003): Modélisation numérique du bruit de fond sismique:
implication pour déterminer la nature du bruit. - 6eme colloque de
I’Association Francaise de Génie Parasismique, Cachan (France), juillet
2003.

Brandt L., Schlatter P. & Henningson D. S. (2004): Boundary-layer
transition under free-stream turbulence. -J. Fluid Mech., 517:167-198.

Ceccarelli M., Danelon C., Laio A. & Parrinello M. (2004): Microscopic
mechanism of antibiotics translocation through a porin. - Biophys. J. 87,
58.

Ceriani C., Laio A., Fois E., Gamba A., Martoriak R. & Parrinello M. (2004):
Molecular dynamics simulation of reconstructive phase transitions on an
anhydrous zeolite. - Phys. Rev. B 70, 113403.

Churakov S. V., M. lannuzzi and M. Parrinello (2004): Ab initio study of
dehydroxylation-carbonation reaction on brucite surface. - J. Phys. Chem.
B 108, 11567.

Corminboeuf C., T. Heine, G. Seifert, P.v.R. Schleyer and J. Weber (2004):
Induced magnetic fields in aromatic [n]-annulenes-interpretation of NICS
tensor components. - Phys. Chem. Chem Phys. 6, 273.

Cornou C., Kristek J., Bonnefoy-Claudet S., Fah D., Bard P.-Y., Moczo
P., Ohrnberger M., Wathelet M. (2004): Simulation of seismic ambient
vibrations: Il H/V and array techniques for real sites. - 13th World
Conference on Earthquake Engineering, Vancouver, Canada, August 1-6,
paper 1130.

Derlet P. M. & Van Swygenhoven H. (2004): High-FrequencyVibrational
Properties of Metallic Nanocrystalline Grain Boundaries. - Phys. Rev. Lett.
92, 035505.

Deubel D. V. & Mufiez K. (2004): Road Maps for Nitrogen-Transfer
Catalysis. The Challenge of the Os(VIl)-Catalyzed Diamination. - Chem.
Eur. J. 10, 2475.



Deubel D. V. (2004): From Evolution to Green Chemistry: Rationalization of
Biomimetic Oxygen Transfer Cascades. - J. Am. Chem. Soc., 126, 996.

Deubel D. V. (2004): Factors Governing the Kinetic Competition of
Nitrogen and Sulfur Ligands in Cisplatin Binding to Biological Targets. - J.
Am. Chem. Soc., 126, 5999.

Deubel D. V., Frenking G., Gisdakis P., Herrmann W.A., Résch N. &
Sundermeyer J. (2004): Olefin Epoxidation with Inorganic Peroxides.
Solutions to Four Long-Standing Controversies on the Mechanism of
Oxygen Transfer. - Acc. Chem. Res., 37, 645.

DeVito D., Weber J. & Merbach A.E. (2004): Calculated volume and
energy profiles for water exchange on tzg6 rhodium(lll) and iridium(llf)
hexaaquaions : conclusive evidence for an |, mechanism. - Inorg. Chem.
43, 858.

Donadio D., Benedek G. & Colombo L. (2004): Elastic moduli of
nanostructured carbon films. - Phys. Rev. B, 70, 195419.

Donadio D., Bernasconi M. & Tassone F. (2004): Photoelasticity of sodium
silicate glass from first principles. - Phys. Rev. B, 70, 214205.

Dubois V., Umari P. & Pasquarello A. (2004): Dielectric susceptibility of
dipolar molecular liquids by ab initio molecular dynamics; Application to
liquid HCI.- Chemical Physics Letters 390, 193.

Ensing B., Laio A., Gervasio F. L., Parrinello M. & Klein M. L. (2004): A
minimum free energy reaction path for the E2 reaction between fluoro
ethane and a fluoride ion. - J. Am. Chem. Soc. 126, 9492.

Flamant C., Richard E., Schar C., Rotunno R., Nance L., Sprenger M. &
Benoit R. (2004): The wake south of the Alps: Dynamics and structure of
the lee-side flow and secondary potential vorticity banners. Quart. J. Roy.
Meteorol. Soc. 130, 1275-13083.

Fouqueau A., Mer S., Casida M. E., Lawson Daku L. M., Hauser A.

& Mineva T. (2004): Comparison of density functionals for energy and
structural differences between the high- [5T2g: (t2g)4(eg)2] and low-
[1A1g: (t29)6(eg)0] spin states of the hexaquoferrous cation [Fe(H20)6]2+.
—J. Chem. Phys. 120, 9473-9486.

Fouqueau A., Casida M. E., Lawson Daku L. M., Hauser A. &

Neese F. (2005): Comparison of density functionals for energy and
structural differences between the high- [5T2g:(t2g)4(eg)2] and low-
[1A1g:(t29)6(eg)0] spin states of iron(ll) coordination compounds. Il. More
functionals and the hexaminoferrous cation, [Fe(NH3)6]2+. — J. Chem.
Phys. 122, 44110.

Froseth A. G., Derlet P. M. & Van Swygenhoven H. (2004): Dislocations
emitted from nanocrystalline grain boundaries: nucleation and splitting
distance. - Acta Mater. 52, 5863.

Froseth A. G., Derlet P. M. & Van Swygenhoven H. (2004): The Influence of
grown-in twin boundaries on the dislocation mechanisms in nc- Al, Ni, and
Cu. -App. Phys. Lett. 85, 5863.

Froseth A. G., Derlet P. M. & Van Swygenhoven H. (2004): The influence of
twins on the mechanical properties of nc-Al. - Acta Mater. 52, 2259.

Gervasio F. L., Laio A., lannuzzi M. & Parrinello M. (2004): Influence of
DNA structure on the reactivity of the guanine radical cation. - Chem. Eur.
J. 10, 4846.

Giustino F., Umari P. & Pasquarello A. (2003): Dielectric discontinuity at
interfaces in the atomic-scale limit: Permittivity of ultrathin oxide films on
silicon.- Physical review Letters 91, 267601.

Giustino F. & Pasquarello A. (2004): Atomic-scale investigation of the
dielectric screening at the interface between Si and its oxide.- In:
Fundamentals of Novel Oxide/Semiconductor Interfaces”, Materials
Research Society Symposium Proceedings 786, edited by C.R.
Abernathy, E. Gusev, D.G. Schlom, and S. Stemmer (Boston MA, USA),
Paper E5.1.

Giustino F., Umari P. & Pasquarello A. (2004): Dielectric effect of a thin
Si0, interlayer at the interface between silicon and high-k oxides.-
Microelectronix Engineering 72, 299.

Gleich D. & Hutter J. (2004): Computational Approaches to Activity in
Rhodium-Catalysed Hydroformylation. - Chemistry - A European Journal
10, 2435-2444.

Gottselig M., Quack M., Stohner J., Willeke M. (2004): Mode-selective
stereomutation tunneling and parity violation in HOCIH+ and H2Te2
isotopomers. - Int. J. Mass Spectrometry 233, 373-384.

Guidoni L., Spiegel K., Zumstein M. & Rothlisberger U. (2004): Green
Oxidation Catalysts: Computational Design of High Efficiency Models of
Galactose Oxidase. - Angew. Chem. 116, 3348-3351.

Hasnaoui A., Derlet P. M. & Van Swygenhoven H. (2004): Interaction
between dislocations and grain boundaries during nanoindentation of
nanocrystalline Au - Molecular Dynamics simulations. - Acta Mater. 52,
2251.

lannuzzi M. & Parrinello M. (2004): Proton transfer in heterocycle crystals.
- Phys. Rev. Lett. 93, 025901.

lzvekov S., Parrinello M., Burnham C. J. & Voth G. A. (2004): Effective
force fields for condensed phase systems from ab initio molecular
dynamics simulation: A new method for force-matching. - J. Chem. Phys.
120, 10896.

Jocksch A., Adams N.A. & Kleiser L. (2004): Stability of compact
upwind-biased finite-difference schemes for feedback-coupled advection
equations. - Proc. Appl. Math. Mech., pages 526-527. DOI:10.1002/
pamm.200410244.

Jocksch A. & Gravett C. P. (2004): Effect of the vortex whistle on the
discharge coefficient of orifices. — AIAA Journal, 42(5):1048-1050.

Kaufmann P.: 2004 Verification of aLMo runs with European SYNOP and
GPS data. COSMO Newsletter No 4, 67-71, DWD, Offenbach, Germany.

Kaufmann P., Schubiger F. & Binder P., 2003: Precipitation Forecasting by
a mesoscale NWP model: Eight years of experience. Hydrol. Earth Sys.
Sci., 7(6), 812 - 832.

Keiderling F., Miller S. B. & Kleiser L. (2004):. A high-fidelity numerical
method for the simulation of compressible flows in cylindrical
geometries. - Proc. Appl. Math. Mech., pages 672-573. DOI: 10.1002/
pamm.200410267.

Kirchner B. & Hutter J. (2004): Solvent effects on electronic properties
from Wannier functions in a dimethyl sulfoxide/water mixture. -J. Chem.
Phys. 121, 5133-5142.

Kirchner B., Hutter J., Kuo I.-F.W. & Mundy C.J. (2004): Hydrophobic
hydration from Car-Parrinello simulations. - International Journal of Modern
Physics B 18, 1951-1962.

Krumper J. R. , Gerisch M., Magistrato A., Réthlisberger U., Bergman
R. G. &Tilley T. D. (2004): Unusual Ar-H/Rh-H J(HH) NMR coupling

45



in Complexes of Rhodium(lll): Experimental Evidence and Theoretical
Support for a ny'- arene structure. - J. Am. Chem. Soc. 126, 12492-
12502.

Kubik A. & Kleiser L. (2004): Forces acting on particles in separated wall-
bounded shear flow. - Proc. Appl. Math. Mech., pages 512-514. DOI:
10.1002/pamm.200410237.

Kuo I.-F. W., Mundy C. J., McGrath M. J., Siepmann J. ., VandeVondele
J., Sprik M., Hutter J., Chen B., Klein M. L., Mohamed F., Krack M. &
Parrinello M. (2004): Liquid water from first principles: investigation of
different sampling approaches. - J. Phys. Chem. B 108, 12990.

Laio A., Gervasio F.L., VandeVondele J., Sulpizi M. & Réthlisberger U.
(2004): A variational definition of electrostatic potential derived charges.
- J. Phys. Chem. B, 108 (23), 7963.

Le Borgne T., Altmann P., André N., Bunzli J.C., Bernardinelli G.,
Morgantini P.Y., Weber J. & Piguet C. (2004): Tuning facial-meridional
isomerisation in monometallic nine-co-ordinate lanthanide complexes with
unsymmetrical tridentate ligands. - Dalton Trans. 723.

Leriche E. & Labrosse G. (2004): Stokes eigenmodes in square domain
and the stream function -- vorticity correlation. - Journal of Computational
Physics 200, pp.489-511.

Leriche E. & Labrosse G. (2005): Stokes eigenmodes in the square: which
expansion is more accurate, Chebyshev or Reid-Harris ? - Numerical
Algorithms 38 (1-2).

Leuenberger D. & Rossa A.: 2004, Revisiting the Latent Heat Nudging
Scheme for the Rainfall Assimilation in Convective Systems. ERAD
Publication Series Vol 2, 162-167..

Liniger M. A. & Davies H.C., 2004: Seasonal differences in extratropical
potential vorticity variability at tropopause levels. Journal of Geophysical
Research A, Vol. 109, No. D17, D17102 10.1029/2004JD004639.

Liniger M. A., Mueller W. A. & Appenzeller C.: Seasonal forecasting: Skill
assessment from a grid point perspective. 1st EGU Assembly, Nice,
France, 25.-30.4.2004. 27.4.2004

Liniger M. A., Appenzeller C., Frei C., Kunz H., Luethi D., Morland J.,
Scherrer S., Schwierz C. & Wernli H.: The ECMWF reanalysis project:
Basis and potential applications. Swiss Global Change Day 2004,
6.4.2004.

Magistrato A., Woo T.K., Togni A. & Rothlisberger U. (2004):
Enantioselective Palladium Catalyzed Hydrosilylation of Styrene: Detailed
Reaction Mechanism from First-Principles and Hybrid QM/MM Molecular
Dynamics Simulations. - Organometallics 23, 3218-3227.

Marquardt R. & Quack M. (2004): Global analytical potential hypersurface
for large amplitude nuclear motion and reactions in methane. Il.
Characteristic properties of the potential and comparison to other
potentials and experimental information. - J. Phys. Chem. 108, 3166—
3181.

Martondk R., Donadio D. & Parrinello M. (2004): Polyamorphism of ice at
low temperatures from constant-pressure simulations. - Phys. Rev. Lett.
92, 225702.

Martonak R., Santoro G.E. & Tosatti E. (2004): Quantum annealing of the
Traveling Salesman Problem. - Phys. Rev. E 70, 057701.

Martinelli L., Marzegalli A., Raiteri P., Bollani M., Montalenti F., Miglio L.,
Chrastina D., Isella G. & von Kénel H. (2004): Formation of strain-induced
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Si-rich and Ge-rich nanowires at misfit dislocations in SiGe: A model
supported by photoluminescence data. - Appl. Phys. Lett., 84 (15), 2895.

Maurer P., Magistrato A. & Réthlisberger U. (2004): Theoretical Studies of
the Reductive C-S Bond Cleavage in Complexes of the Form [M(9S3),]*
(M = Re, Tc and Ru; S3 = 1,4,7 trithiacyclo-nonane). - J. Phys. Chem. A
108, 11494-11499.

Micheletti C., Laio A. & Parrinello M. (2004): Reconstructing the density
of states by history-dependent metadynamics. - Phys. Rev. Lett. 92,
170601.

Migas D. B., Raiteri P., Miglio L., Rastelli A. & von Kanel H. (2004):
Evolution of the GE/Si (001) wetting layer during Si overgrowth and
crossover between thermodynamic and kinetic behavior. - Phys. Rev. B,
69 (23), 235318.

Montalenti F., Raiteri P., Migas D.B., von Kénel H., Rastelli A., Manzano
C., Costantini G., Denker U., Schmidt O.G., Kern K. & Miglio L. (2004):
Atomic-scale pathway of the pyramid-to-dome transition during Ge
growth onSi (001). - Phys. Rev. Lett., 93 (21), 216102.

Muller S. B.,Keiderling F. & Kleiser L. (2004): Viscous compressible
stability investigations in cylindrical coordinates. - Proc. Appl. Math.
Mech., pages 468-469. DOI: 10.1002/pamm.200410215.

Muller W., Appenzeller C. & Schaer C., 2004: Probabilistic seasonal
prediction of the winter North Atlantic Oscillation and its impact on near
surface temperature, Climate Dynamics, DOI: 10.1007/s00382-004-0492-
z11.12.2004.

Muller W., 2004: Analysis and Prediction of the European Winter Climate,
Dissertation, ETH Zurich Nr. 15540, in Veréffentlichung der MeteoSchweiz,
Nr. 69, pp101.

Muller W. A. & Appenzeller C.: “Probabilistic Seasonal Predication of
the winter North Atlantic Oscillation», 1st International CLIVAR Science
Conference, Baltimore, USA, 21.-26.6.2004.

Oda T. & Pasquarello A. (2004): Noncollinar magnetism in liquid oxygen: A
first-principles molecular dynamics study.- Physical Review B 70, 134402.

Odelius M., Kirchner B. & Hutter J. (2004): s-tetrazine in aqueous solution:
A density functional study of hydrogen bonding and electronic excitations.
- J. Phys. Chem. A 108, 2044-2052.

Oganov A.R. & Ono S. (2004). Theoretical and experimental evidence
for a post-perovskite phase of MgSiO3 in Earth>s D> layer. - Nature 430,
445-448.

Oganov A.R. (2004). Theory of Minerals at High and Ultrahigh Pressures:
Structure, Properties, Dynamics, and Phase Transitions. - In: High-
Pressure Crystallography, NATO Science Series: Il: Mathematics, Physics
and Chemistry, vol. 140, p.199-215 (edited by A.Katrusiak, P.F.McMillan).
Kluwer Academic Publishers, Dordrecht.

Oganov A.R. (2004). Phase diagrams of minerals from first principles.
- Proceedings of the CECAM Workshop «First-Principles Simulations:
Perspectives and Challenges in Mineral Sciences» (Berichte aus
Arbeitskreisen der DGK, Nr. 14, German Crystallographic Society), pp.
53-62.

Oprsal I., Faeh D., Giardini D. & Mai M. (2004): Three dimensional finite-
difference modeling of strong ground-motion site effects due to the finite-
extent source - 1356 Basel earthquake, Upper Rhine Graben. - Proc.

of 13th World Conference on Earthquake Engineering, Vancouver, B.C.,
Canada, August 1-6, 2004, Paper No. 3341, 10 pp.



Oprsal I., Faeh D., Mai M. & Giardini D. (2004): Deterministic Earthquake
Scenarios for Basel. - Proc. of Final Meeting of the SAFE European
Project, Paris 5-6 April, 2004, 4 pp.

Piana S., Bucher D., Carloni P. & Réthlisberger U. (2004): Reaction
Mechanism of HIV-1 Protease by Hybrid Car-Parrinello MD/Classical MD
Simulations. - J. Phys. Chem. B 108, 11139-11149.

Piana S. & Rothlisberger U. (2004): Molecular Dynamics Simulations of
Structural Changes During Procaspase-3 Activation. -Proteins 55, 932-
941.

Pasquarello A. & Resta R. (2003): Dynamical monopoles and dipoles in a
condensed molecular system: The case of liquid water.- Phyiscal Review
B 68, 174301.

Perroud M. & Ruffieux D.: 2004, Quasi real-time verification of aLMo
radiation budget forecast with Payerne measurements, COSMO
Newsletter, 4, 122-124.

Popovic Zoran S. , Sljivancanin Zeliko V. & Vukajlovic Filip R. (2004):
Sodium Pyroxene NaTiSi,O,: Possible Haldane Spin-1 Chain System.
- Physical Review Letters 93, 03640.

Raiteri P., Laio A. & Parrinello M. (2004): Correlations among hydrogen
bonds in liquid water. - Phys. Rev. Lett. 93, 087801.

Richard E., Cosma S., Benoit R., Binder P., Buzzi A. & Kaufmann P.: 2003,
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