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The cover page depicts the rendering of the electron tra-
jectories through a defective, three-layer hexagonal boron
nitride (h-BN) insulator embedded between a gold (left)
and silicon (right) electrode. The background shows the ac-
tual device structure.

Image: Jean M. Favre (CSCS), Mathieu Luisier (ETH Zurich)

The photographers Alessandro Della Bella and Rebecca J.
Howard have portrayed six scientists of different scientific
fields who use CSCS supercomputers for their research work:
Carlo Antonio Pignedoli (Empa), Lucie Delemotte (Royal
Institute of Technology KTH), Paolo Ricci (EPF Lausanne),
Sergey V. Churakov (Paul Scherrer Institute), Siddhartha
Mishra (ETH Zurich), Sonia |. Seneviratne (ETH Zurich).



Thomas Schulthess, Director of CSCS.

Last year in our annual report, we introduced you to our inno-
vative, software-defined research infrastructure “Alps”, which
will feature the future flagship supercomputer of CSCS. In
2021, "Eiger”, a first partition of the infrastructure under con-
struction, went into operation. The University of Zurich and
researchers from the SNF-funded national centre of compe-
tence in research NCCR MARVEL on computational design and
discovery of novel materials, were the first to use it success-
fully. An interview with our Chief Technology Officer Sadaf Alam
on page 70 describes the initial experiences with the state-of-
the-art infrastructure. With funding from the HPCN initiative,
we are continuing to build and develop “Alps” together with
researchers.

In the context of these developments, we were working on sev-
eral projects with which we want to get the maximum out of
our research infrastructure on the one hand, and on the other
hand want to support our users and respond more effectively to
their individual needs. One such project was SELVEDAS (Services
for Large Volume Experiment-Data Analysis utilising Supercom-
puting and Cloud technologies) funded by swissuniversities.

Together with the Paul Scherrer Institute, which operates
large-scale research facilities that produce petabytes of data
every year, we have been looking for solutions to exchange and
analyse data between the facilities more quickly and efficiently.

Now, technologies that resulted from SELVEDAS offer a solu-
tion to this complex problem. It leverages other software prod-
ucts developed at CSCS, Sarus and FirecREST. The new contain-
er engine Sarus allows scientific workflows to run in portable
containers while ensuring the native performance of the HPC
system. FirecREST provides a novel application programming
interface to the supercomputing infrastructure designed for
developers to support the complex scientific workflows.

In order to answer urgent questions in the area of weather
and climate, researchers at ETH Zurich launched the EXCLAIM
research initiative in 2021 together with the CSCS, as well as
MeteoSwiss, the Swiss Data Science Center, Empa and interna-
tional project partners. Among other things, CSCS provides a
platform with “Alps” for their ambitious simulations, which will
achieve significantly higher resolution models and increase the
precision of forecasts on a global level.

Parallel to the commissioning of the first “Alps” computing par-
titions and the launched projects, substantial conversion work
and extensions to the technical infrastructure of the CSCS fa-
cility took place. These had become necessary to enable the
complete installation of “Alps” in 2023 and to be able to oper-
ate the powerful supercomputing infrastructure.

But not only the architecture of the technical infrastructure is
being transformed. The organisation of the centre is currently
being transformed to better align with the new architecture of
the research infrastructure. “Alps” makes us all rethink the way
we work together and run the centre. | am grateful to my staff
and to ETH Zurich for many fruitful discussions, how we will
turn the visionary concept of “Alps” into a new, future-oriented
organisation of the Swiss National Supercomputing Centre.

Finally, allow me to point out another successful year in the
User Lab. As always, you will find details and figures on this in
this annual report, as well as examples of the scientific out-
put of research projects by CSCS’ users. | am also particularly
pleased that we can again present 15 new PASC projects.

I wish you pleasant reading,

Thomas Schulthess
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KEY INFORMATION

User Lab Usage by Research Field User Lab Usage by Institution

Mechanics &

Engineering 9% \

Physics
11% ™\
Earth & Environ.
Science 12%

Others /
\ Life Science

15%
18%

Chemistry &
Materials 35%

Computing Systems Overview

University of Geneva
3%

University of Bern 2%
7%

Other Swiss

11% ™

EPF Lausanne /

18%

University of Basel

International
27%

University of Zurich
13%
ETH Zurich
19%

Name Model Installation / Upgrades  User TFlops
Piz Daint Cray XC50 / Cray XC40 2012/13/16/17 User Lab, UZH, NCCR Marvel, CHIPP 27154 + 2193
Grand Tavé Cray X40 2017 Research & Development 437
Tsa/ Arolla Cray CS-Storm 500 2020 MeteoSwiss 1169
Alps HPE Cray EX 2020 User Lab, Research & Development 4719




Person
Detail

)O

Carlo Antonio Pignedoli - empa

“High performance computing is key to the success of computational
materials science. CSCS is constantly working to offer scientists access
to top-level architectures. The reliability of the services offered by CSCS

is a shining example of HPC excellence in Europe”


https://www.empa.ch/web/s205/carlo-pignedoli

Name
Carlo Antonio Pignedoli

Position
Senior Scientist

Institution

Empa

Background

2001-2003  PhD in physics, University of Modena & Reggio Emilia, Italy
2003-2007  Postdoc, IBM Research, Ziirich Research Laboratory

2007-Present Senior scientist, Empa

Area of research
Computational materials science.

Specialised in
Surface supported chemical reactions.

HPC means for me

To me, HPC represents the possibility to understand experiments, to anticipate them, or to conduct them in-silico,

which might otherwise be impossible in practice.

Characterization of on-surface reactions in the fabrication of atomically
precise nanographenes with non-hexagonal rings

On-surface synthesis is an important technique in organic mol-
ecule and polymer preparation. Experimentalists in the nano-
tech@surfaces Laboratory of Empa use this approach to fabricate
novel carbon-based nanomaterials with outstanding electronic
and magnetic properties. Carlo Pignedoli and coworkers use HPC
to understand the key mechanism in the experimental fabrica-
tion process at the atomic level.

The combined theoretical and experimental efforts allowed for
unraveling a novel and intriguing surface-catalyzed reaction: the
selective formation of phenylene rings by cycloaromatization of
two isopropyl-substituted arylenes on gold surfaces. The image
shows an artistic representation of a key reaction step that pre-
cedes the cyclization, where the coupled substituents rotate
along a newly formed C-C bond. (Image: Amogh Kinikar)
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January

04

A new beginning

The year begins as the previous one ended — heavily impacted
by the pandemic. Most of the staff is working from home, and
only the staff members essential for the operations go to the
office. In spite of this, the center continues to provide full ser-
vices to all users.

February
26 R

New service desk to better support user community
A new web interface with a user-friendly dashboard is intro-
duced, which allows users to report new issues, upload relevant
files, and consult the status of open and past issues. Users no
longer need to keep track of the e-mail exchange and history,
as everything is available in the portal.

March
24

Webinar: “What is new in ParaView 5.9?"

The webinar focuses on the new features available in ParaView
5.9: the rendering enhancements, plugin updates, filters and
I/0 modules changes, and Python scripting improvements. It
also includes interactive live demonstrations and gives users
the chance to ask questions not just about ParaView, but also
about 3D scientific visualization in general.

April
01

23.1 Mio node hours distributed in the User Lab
and PRACE

A total of 23.1 million node hours are distributed in the first
national call for proposals and in the PRACE Tier-0 Call 22 for
the allocation period between April 1, 2021 and March 31, 2022.

Read
the article

“Alps”:the world’s most powerful Al-capable super-
computer

CSCS, Hewlett Packard Enterprises, and NVIDIA announce
“Alps”, the new system that, among others, is expected to be
one of the world’s most powerful Al-capable supercomputers.
Planned to come online in 2023, the “Alps” infrastructure will
replace “Piz Daint” and serve as a general-purpose system open
to the broad community of researchers in Switzerland and the
rest of the world. “Alps” will use the HPE Cray EX supercomput-
ing infrastructure, which is based on a cloud-native software
architecture, to implement a software-defined research infra-
structure. It will also use NVIDIA's novel Grace CPU to converge
Al technologies and classic supercomputing in one single,
powerful data centre infrastructure. This innovative system
will enable breakthrough research on a wide range of fields, in-
cluding climate and weather, materials sciences, astrophysics,
computational fluid dynamics, life sciences, molecular dynam-
ics, quantum chemistry and particle physics, as well as domains
like economics and social sciences.

24

Online tutorial: “Interactive computing with Jupy-
ter on ‘Piz Daint’, using Python, ParaView and Julia”
The online tutorial is held to discuss how to use JupyterHub
service on “Piz Daint” for data analysis, visualization and rapid
prototyping of code.


https://www.cscs.ch/publications/news/2021/cscs-delivers-a-new-service-desk-to-better-support-the-user-community/
https://www.cscs.ch/science/computer-science-hpc/2021/cscs-hewlett-packard-enterprise-and-nvidia-announce-worlds-most-powerful-ai-capable-supercomputer/

May
05/06

2021 Swiss Conference and HPCXXL User Group
Encouraging shared knowledge for over a decade, the Swiss
Conference and HPCXXL User Group conference continues
online this year due to the pandemic. From thought leader-
ship to practical application, each expert led session provides
a sampling of topical works, usage models, and best practices
addressing a range of interests including artificial intelligence,
cloud data science, high-performance computing, and much
more.

14

Day to discover professions in the IT sector

CSCS participates in a day organized by the Canton of Ticino to
help students discover professions in the IT sector. The attend-
ing middle school boys and girls learn about the different jobs
in the IT field at CSCS and get a glimpse of the world of HPC.

Il ACTIVITY REPORT
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Online course on scientific visualization

The online course is targhetting “Piz Daint” users and is focusing
on scientific visualization. The event includes and interactive
live demonstrations and gives users the chance to ask ques-
tions about scientific visualization in general.

20

HPC-CH forum

The 22nd Community Forum Virtualization is hosted by the
University of Lausanne. Representatives of the Swiss HPC Ser-
vice Provider Community meet to discuss computational re-
sources abstraction and efficient management of data.

June

06

Participation in the project EXCLAIM

The project EXCLAIM aims to develop extreme-scale computing
and data platforms for cloud-resolving weather and climate mod-
eling — an ICON-model based infrastructure that is capable of
running kilometer-scale climate simulations at both regional and
global level. The platform will become a foundation for weather
and climate modeling for decades to come, involves the collabo-
ration the ETH Center for Climate Systems Modeling (C2SM), ETH
computer scientists, the Swiss Data Science Center (CSCS), Empa
and MeteoSwiss, and international project partners. Among other
things, CSCS provides a platform with “Alps” for their ambitious
simulations, which will achieve significantly higher resolution
models and increase the precision of forecasts on a global level.

17

SELVEDAS reaches its end

PSI and CSCS successfully terminated the project Services for
Large Volume Experiment-Data Analysis utilizing Supercom-
puting and Cloud technologies (SELVEDAS) financed by swis-
suniversities. CSCS and PSI co-investigated how best to enable
quick and efficient data workflows between the institutions.
The project aimed at developing scalable and extensible ser-
vices for data management, data processing, and data analysis
to the Swiss academic user community by leveraging HPC, stor-
age, networking and cloud technologies.

11
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23

Webinar: “Long-term storage service at CSCS”
Scientists need a reliable, accessible, long-term storage service
and a way to find or cite a particular dataset independent from
future infrastructural changes. The webinar aims at describing
the new service of long-term storage from a user perspective,
covering who can access, what can be done, and how.

23/26

High-performance computing with Python

A three-day course with lectures and hands-on sessions teach-
es users how the programming language Python can be used
on parallel computer architectures and how to optimize critical
parts of the kernel using various tools.

30

Webinar: “Deploying high-performance containers
with Sarus on ‘Piz Daint””

Sarus is a container engine developed at CSCS that aims at

bridging the gap between container portability and native HPC

performance. This webinar provides

an introduction to Sarus on “Piz

Daint” from the user’s perspective,

) covering fundamental workflows

and the command line interface, as

well as best practices for running

containers with MPI and GPUs. Ex-

amples ranging from simple bench-

\SARU\S mark runs to a real-world HPC ap-

plication are used to illustrate the
presented information.

Read
the article

Fifteen PASC projects funded for the period 2021
to 2024

Since 2009, innovative software development projects are
funded through the Platform for Advanced Scientific Comput-
ing (PASC) every three years. For the new period starting on July
1, 2021, 15 projects from the fields of astrophysics, chemistry
and materials, computer science and high-performance com-
puting, earth and climate sciences, life sciences and physics
have been selected.

July
01

Webinar: “FirecREST for RESTful HPC”

FirecREST, another software product developed at CSCS, is
bringing the world of programmable web applications to HPC
infrastructure. It uses web-enabled REST API to expose —in a
programable way — the access of HPC resources, including the
capability to interact with the workload manager or to move
data from/to storage. The webinar provides an introduction to
the core concepts and the architecture of FirecREST.

4
X
FIRECREST

05/07

PASC21 Conference

The PASC21 Conference — with the theme “New Challenges,
New Computing Paradigms”— takes place online due to the
pandemic and is virtually hosted by the University of Geneva.
With 500 participants from 28 countries, the conference has
grown in attendee numbers every year since its inception. The
technical program included keynote talks, minisymposium ses-
sions, a peer-reviewed paper track, poster sessions, and panel-
style discussions.


https://www.cscs.ch/publications/news/2021/fifteen-pasc-projects-funded-for-the-period-2021-to-2024/

13/24

Online CSCS-USI Summer School 2021

CSCS and Universita della Svizzera italiana (USI) host their an-
nual Summer School online this year due to COVID-19 restric-
tions. A total of 100 students and working professionals log on
for the two-week series of lectures and “hands-on” labs to learn
about CPU/GPU hybrid high-performance computing systems
with a special focus on data analytics.

Read
the article

AIL-CSCS:

a collaboration in the name of sustainability

CSCS and the Aziende Industriali di Lugano (AIL) sign an agree-
ment in the name of sustainability and the promotion of lo-
cal renewable energy production. The contract concerns the
purchase of electricity coming 100% from Ticino hydroelectric
sources, for an annual quantity of up to 30 GWh.

August

01

“Eiger” on “Alps”

The first virtual cluster named “Eiger” has been opened and
is now available on the “Alps” research infrastructure. “Eiger”
is used by the researchers of University of Zurich and NCCR
MARVEL currently.

Il ACTIVITY REPORT

26

ETH Foundation visiting CSCS

The director of the centre Thomas Schulthess welcomes the
ETH Foundation and a group of patrons and introduces them to
the HPC and data challenges of the upcoming years. Then the
delegation had the opportunity to visit the whole data centre
infrastructure.

September

Read
the article

User Lab Day

CSCS welcomes current and possible future users to a one-day
hybrid event. The event takes place both online and in person
at the KKL in Lucerne. Attended by about 90 researchers, half
in person and half virtually, the event provides ample time for
presentation of CSCS roadmaps and plans and for conversation
with CSCS staff about the current infrastructure, as well as the
new services already on the horizon.

13


https://www.cscs.ch/publications/news/2021/ail-cscs-a-collaboration-in-the-name-of-sustainability/
https://www.cscs.ch/publications/news/2021/2021-user-lab-day-in-lucerne/
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10

Visit of the Federal Chancellery

The Federal Chancellery, led by the Federal Chancellor Walter
Thurnherr, visits the centre. Thomas Schulthess welcomes the
delegation and presents the centre and its activities to show
their relevance for Switzerland.

20/29

Online EuroHack21: GPU programming hackathon
The seventh GPU-programming hackathon takes place online.
EuroHack21 engages a total of nine teams from Switzerland
and around the world for a total of 28 participants. With the
support of expert mentors, the hackathon is designed to help
researchers port their codes to a GPU-hybrid supercomputing
environment.

Read
the article

Launch of software product website in support of
EuroCC Project

A brand-new web portal is launched to provide detailed infor-
mation about the new products, Sarus and FirecREST, devel-
oped at CSCS. The website provides information about the
products including use cases, downloads, documentation, and
contact information.

October

01

24.3 Mio node hours distributed in the User Lab
and PRACE

A total of 24.3 million node hours are distributed in the second
national call for proposals and in the PRACE Tier-0 Call 23 for the
allocation period between October 1, 2021 and September 30,
2022.

11/13

Advanced C++

A three-day course is organized to provide the fundamental
tools for effective C++ programming in the context of HPC.
The tools include generic programming techniques, APl devel-
opment, and specific C++-11/14/17 constructs. Starting from
a basic knowledge of C++, the attendees are able to start using
C++ language to engineer durable abstractions to develop and
optimize applications.

November

02/05

GPU Programming with Julia

A four-day course with lectures and hands-on sessions is offered
to discover both basic and advanced topics relevant for single
and multi-GPU computing with Julia. The programming language
Julia is more and more prevalent in HPC due to its unique way of
combining performance with simplicity and interactivity, in turn
enabling unprecedented productivity in HPC development.

Read
the article

USl joins first European master's program in high-
performance computing

A consortium of European partners led by the University of
Luxembourg are selected by the EuroHPC Joint Undertaking to
design and implement the first pan-European HPC pilot mas-
ter's program. As members of the consortium, USI and CSCS
will together offer courses starting in autumn 2022 that will
provide students with outstanding career perspectives in the
rapidly expanding field of HPC, high-performance data analyt-
ics (HPDA), or artificial intelligence.


https://www.cscs.ch/publications/news/2021/meet-sarus-and-firecrest/
https://www.cscs.ch/publications/news/2021/usi-joins-the-first-european-masters-programme/

12

Webinar: “FirecREST: Enabling programmatic
access of HPC resources”

The webinar focuses on introduction to the core concepts and
architecture of FirecREST, especially from the system adminis-
trator’s point of view. Additionally, participants look into the
internals of FirecREST, like the integration with the authenti-
cation and authorization infrastructure of the site and data
transfers.

12

Webinar: “Sarus: Toward HPC Performance for
Portable Containers”

The webinar aims at providing insights about Sarus's modu-
lar architecture, highlights some HPC-specific features, and
illustrates the advantages that hook programs adopting the
OClI specifications bring to users, system administrators and
developers alike. The training also covers a quick installation
and setup procedure for Sarus. Basic Sarus usage and container
customization capabilities are also showcased including com-
parative performance results with native applications at scale.

22/24

Distributed training with PyTorch on “Piz Daint”

A three-day course on distributed training with PyTorch is or-
ganized to address the use of this tool on “Piz Daint”. Attendees
have the chance to observe how to run distributed deep learn-
ing workloads with PyTorch. The main focus of the course is
training modules with PyTorch taking advantage of “Piz Daint”
and its setup of multiple single-GPU nodes.

Il ACTIVITY REPORT

December

01

Kick-off at the project to increasing office space in
Lugano

To support the staff growth in Lugano, new offices are rented
by ETH Zurich in a building 450 meters away from CSCS head-
quarters. The new offices have a total of 54 workplaces and will
be available in the first half of 2022.

15



Lucie Delemotte - Royal Institute of Technology KTH ,Q\ betal

“CSCS and the computer time on Piz Daint makes it possible for us to

tackle problems on a much larger scale than otherwise possible. | am

grateful to be able to take on ambitious project thanks to this support”!


https://www.kth.se/profile/lucied?l=en

Name
Lucie Delemotte

Position
Associate Professor

Institution
Royal Institute of Technology KTH, Stockholm

Background

2008-2011 PhD in theoretical chemistry, University of Lorraine, France
2011-2015  Postdoc and Marie Curie Fellow, Temple University, USA
2015-2016 Marie Curie Fellow, EPF Lausanne

2016-2019  Assistant Professor, Royal Institute of Technology KTH, Sweden
2019-Present Associate Professor, Royal Institute of Technology KTH, Sweden

Area of research
Computational biophysics.

Specialised in

Molecular modeling of membrane proteins, including ion channels, transporters and G-protein coupled receptors.

HPC means for me

Molecular dynamics simulations of biological systems enable a beautifully detailed description of atomistic interactions,
which is critical for applications such as structure-based drug discovery. Unfortunately, this comes with a hefty

computational price tag. HPC makes it possible to run such calculations!

Current ongoing project on “Piz Daint”

Lipid modulation of membrane protein functional cycle — lon
channels are critical mediators of electrochemical signaling in
neurons. Accordingly, many clinically relevant drugs act on ion
channels, often via their membrane-facing domains. Such lipo-
philic interactions have historically been difficult to study, due to
limited structural data, complexities of the nonaqueous electro-

static environment, competitive interactions with other mem-
brane components, and other challenges to mechanistic mod-
eling. Our large scale simulations on “Piz Daint” make it possible to
understand how ion channels are regulated by the membrane, and
thus how to exploit these interactions in drug discovery projects.
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Earlier this year CSCS announced a new research
infrastructure: “Alps”. The first four cabinets were
installed and made available to early users start-
ing April 2021. “Alps” will enable research in a
wide range of fields, from weather and climate,
materials sciences, astrophysics, computational
fluid dynamics, life sciences, molecular dynamics
to quantum chemistry and particle physics, and
it will also cover new domains like economics and
social sciences.

It was a great pleasure for CSCS to have the User Lab Day in
Lucerne again, albeit still as a hybrid event due to pandemic
restrictions. On August 31, CSCS staff welcomed more than 40
participants at the Lucerne Culture and Congress Centre (KKL)
and 45 more following online. CSCS director Thomas Schulthess
explained his vision for “Alps”, stressing that this new research
infrastructure will ensure continuity of the User Program but
at the same time create new opportunities in Artificial Intel-
ligence and Machine Learning. The true novelty is that “Alps”,
being a service-oriented architecture, will allow CSCS to pro-
vide a flexible cloud-like infrastructure driven by software rath-
er than hardware. Ad-hoc virtual clusters will be made available
to the User Lab, to the Weather & Climate community, and to
other partners and scientific communities.

CSCS was happy to attract Erik Lindahl as plenary speaker. He
serves in the Scientific Advisory Committee of CSCS and is a
well-known professor of Biophysics at Stockholm University
and KTH. He underlined that HPC is moving toward modern
hardware, the major part of compute power currently coming
from accelerators. He reminded the HPC community of the
need to improve software portability to be prepared for future
hardware developments and to minimize dependence on spe-
cific vendor solutions. New computer architectures start to be
available to researchers; they demand reformulation of scien-
tific problems, so they fit modern hardware. Erik Lindahl con-
cluded that scientists need to consider Artificial Intelligence
and Machine Learning as strategies complementing traditional
scientific computing that may help them solve problems that
cannot be solved by any other means. After his talk he also
stood by to answer a number of pressing questions from the
audience about the reviewing process at CSCS.

Resources allocated in 2021

Usage statistics shows that Chemistry & Materials remains
the best-represented field at CSCS, using 35% of the avail-
able resources. Life Science follows with 18% of the total
allocation, followed by Earth & Environmental Science,
Physics and Mechanics & Engineering with 12, 11 and 9%
each. This year, other disciplines still account for 15% of
utilization.

ETH Zurich and EPF Lausanne are the largest users among
institutions with 19 and 18%, respectively. The Universities
of Zurich, Bern, Geneva, and Basel (13, 7, 3, 1%), other Swiss
institutions are sharing the remaining 11% of the resources.
International utilization remains high at about 27%. Like in
previous years, the User Lab Calls are still the primary path
to resource allocation for domestic research institutions,
but the majority of the international allocation has been
granted in PRACE Tier-0 calls.



List of PRACE Tier-0 Projects

USER LAB

Principal Investigator Organisation Research Field Project Title Node h
Olaf Kaczmarek University of Bielefeld  Physics Scaling properties of conserved charge fluctuations in QCD 1776 000
Massimiliano Bonomi  Institute Pasteur Paris  Life Science ModFil - Modulating the structure and dynamics of bacterial filaments 1582000
Davide Modesti Delft University Mechanics & Engineering  INSULATE: direct Numerical SimULAtion of Turbulent boundary layers over 1500000
of Technology acoustic linErs
Nikolina Ban University of Innsbruck  Earth & Environ. Science Mountain climate at the kilometre-scale resolution: Phase 2 (kmMountains) 1498 000
Gabriel Wtazlowski University of Warsaw Physics Superfluid dynamics with oscillating currents in Fermi systems 1235000
Gabriele Tocci University of Zurich Chemistry & Materials Ab-initio molecular dynamics for nanoscale osmotic energy conversion 1200000
Carlo Camilloni University of Milan Life Science Protein dynamics and toxicity in light chain amyloidosis 1000000
Christoph Schar ETH Zurich Earth & Environ. Science Kilometer-resolution climate modeling on GPUs (kmCLIM2) 1000000
Karl Lied! University of Innsbruck  Life Science Antibody ensembles in solution as a new paradigm in antibody structure 1000000
prediction
Sandra Luber University of Zurich Chemistry & Materials Water Splitting at Ruthenium Oxide/Water Interfaces: Forefront DFT-MD 882000
and machine-learning-metadynamics investigations
Constantia Alexandrou University of Cyprus &  Physics NPiTwist — The N system using twisted mass fermions at the physical point 758 000
Cyprus Institute
Raffaela Cabriolu EPF Lausanne Chemistry & Materials Thermal conductivity of Metal-Organic-Frameworks (TC_MOFs) 582 000
Ville Kalia Stockholm University Life Science Functional dynamics of mitochondrial supercomplexes 451500
Francesco Gervasio University of Geneva Life Science Combining and testing collective-variable-based free energy algorithms for 441 200
efficient calculations of absolute binding free energies
Largest Projects (> 600 000 Node h)
Principal Investigator Organisation Research Field Project Title Node h
Petros Koumoutsakos ETH Zurich Mechanics & Engineering  Modeling, sensing and control of turbulent flows 2090000
Nicola Spaldin ETH Zurich Chemistry & Materials Coupled and competing instabilities in complex oxides 990 000
Mathieu Luisier ETH Zurich Chemistry & Materials Ab-initio modeling of three-terminal valence change memory cells 880000
for neuromorphic computing applications
Jurg Hutter University of Zurich Chemistry & Materials Molecules at interfaces from density functional theory 840000
Ursula Rothlisberger  EPF Lausanne Chemistry & Materials Towards lead-free and stable solar cells 828 832
Urs Wenger University of Bern Physics Alook into light pseudoscalar and vector mesons: Radiative transitions 823910
and gluon structure
Stefan Goedecker University of Basel Chemistry & Materials Structure and dynamics of solids, interfaces and clusters 800 000
Sandra Luber University of Zurich Chemistry & Materials Guiding the design of novel and highly efficient water reduction catalysts 707 176
by ab-initio methods
Ursula Rothlisberger  EPF Lausanne Chemistry & Materials Computational characterization of the atomistic mechanisms involved in surface 700 000
passivation: Towards perovskite based solar cells with enhanced stability
Sandra Luber University of Zurich Chemistry & Materials Advancing real-time propagation methods for spectroscopy in the 680 000
condensed phase
Nicola Marzari EPF Lausanne Chemistry & Materials Materials for energy 650 000
Carlo A. Pignedoli Empa Chemistry & Materials Characterization of on-surface reactions in the fabrication of atomically 630000
precise nanographenes with non-hexagonal rings
Ursula Rothlisberger  EPF Lausanne Life Science Molecular dynamics simulations of biological systems: 600 000
From molecular mechanisms to medicinal chemistry
Constantia Alexandrou Cyprus Institute & Physics Precision nucleon structure using lattice QCD 600000
University of Cyprus
Andreas Fichtner ETH Zurich Earth & Environ. Science  Full-waveform inversion of the Alpine belt 600 000

19
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In 2021, the Platform for Advanced Scientific
Computing (PASC) program entered its third cycle,
marking the end for the 10 projects of the call for
the period 2017 - 2020, and the beginning for 15
new projects of the call 2021 - 2024. The overarch-
ing goal for the 2021 - 2024 period is to position
Swiss computational sciences in the emerging ex-
ascale era, and to ensure application readiness on
CSCS' infrastructure.

Impact on the User Lab

The PASC core team of CSCS consists of research software and
HPC application engineers who support PASC projects with
code development and software engineering expertise.

Highlights of the applications developed this year at PASC with

the CSCS core team include:

- The majority of Swiss Pls with PRACE Tier-0 allocations on
“Piz Daint” and more than 30 User Lab projects are employ-
ing applications co-developed in PASC.

- Co-design of the “Alps” infrastructure with representative
PASC applications significantly influenced the scale out that
will be available to users in 2023.

Enabled key applications integrated in AiiDA workflows for
the Materials Cloud platform. As a pilot project on LUMI
supercomputer these workflows demonstrated readiness for
exascale.

- Co-design of a novel cosmological simulation code that has
been scaled up to 5 300 nodes on “Piz Daint” with 88% ef-
ficiency.

Looking forward: projects 2021 - 2024

The current round of PASC started in August with 15 projects
(see table on right) that cover a wide range of scientific fields
including electronic structure and molecular dynamics, weath-
er and climate, geophysics and earth sciences, cosmology, fluid
dynamics and machine learning.

Since every project is different, the first task of the core team
at CSCS is to work with the projects to identify how they can
collaborate and contribute to these projects.

Contributions can be software development support including
direct contribution to each project’s source code, development
of portable libraries and their integration into projects, and
containerisation and workflow integration.

The core team also provides and facilitates access to HPC re-
sources at CSCS, configuration of modern CI/CD on HPC sys-
tems, project planning, and consultation on software engineer-
ing for performance portability.

The core team'’s initial priority was helping the projects to con-
figure automated testing and deployment pipelines (CI/CD).
In parallel, priority has been given to porting to AMD GPUs, to
give projects a head start accessing the novel system architec-
ture of the LUMI supercomputer — with two PlIs successfully
applying for the early access pilot projects.

The PASC Conference

The PASC Conference is an interdisciplinary meeting in
large-scale scientific computing, which has been held an-
nually since 2014. The conference fosters the exchange of
competence in scientific computing and computational
science, focusing on methods, tools, algorithms, applica-
tion challenges, and novel techniques and usage of high-
performance computing across various areas of computa-
tional science and engineering. The conference program
is organized around seven scientific fields: physics; life sci-
ences; chemistry and materials; climate, weather and earth
sciences; engineering; humanities and social sciences; and
computer science and applied mathematics.

The conference has grown in attendee numbers every year
since its inception - and last year had almost 500 partici-
pants from 28 countries. The technical program includes
keynote talks, minisymposium sessions, a peer-reviewed pa-
per track, poster sessions, and panel-style discussions.



The PASC Program

The Platform for Advanced Scientific Computing (PASC)
funds HPC software development projects that address the
broad availability, the quality, and performance of software
on GPU-accelerated supercomputing platforms. Motivated
by animportant science case, these projects develop the nec-
essary software to enable large scale calculations and lead to
Tier-0 applications. Furthermore, the PASC program plays a
crucial role in the evaluation and the co-design of the super-
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The PASC projects cover a wide range of scientific domains,
and the teams are interdisciplinary, including domain scien-
tists, computational scientists, mathematicians, computer
scientists and software engineers. The academic PIs collabo-
rate closely with the PASC core team at CSCS that supports
these projects with code development and software engi-
neering expertise.

computing infrastructure that serves the User Lab.

List of PASC Projects

Principal Investigator Organisation Research Field

Project Title

Approved funding (in CHF)

Paul Tackley ETH Zurich Earth & Environ. Science GPU4GEOQ: Frontier GPU multi-physics solvers 543 658.00
Thomas Driesner ETH Zurich Earth & Environ. Science FraNetG - Fracture Network Growth 489771.00
Nicola Marzari EPF Lausanne Chemistry & Materials Spectral properties of materials on accelerated architectures 488 320.00
Jurg Hutter University of Zurich Chemistry & Materials Ab-initio molecular dynamics at the exa-scale 448930.00
Dominik Brunner Empa Earth & Environ. Science HAMAM (HAM and ART Acceleration for many-core architectures) 441 400.00
Andreas Fichtner ETH Zurich Earth & Environ. Science Bayesian waveform inversion 428955.00
Andrew Jackson ETH Zurich Earth & Environ. Science AQUA-D: Accelerated QuICC Application - Dynamo 401500.00
Torsten Hoefler ETH Zurich Computer Science & DaCeMI - Harnessing future hardware using Data-Centric 440 986.00
High-Performance Computing ML Integration
Florina Ciorba University of Basel Physics SPH-EXA2: Smoothed Particle Hydrodynamics at Exascale 440 000.00
Marina Marinkovic ETH Zurich Physics Efficient QCD+QED simulations with openQ*D software 440 000.00
Dominik Obrist University of Bern Life Sciences MitrAccel - accelerated simulation of mitral heart valve biomechanics 440 000.00
Heini Wernli ETH Zurich Earth & Environ. Science KILOS - Kilometer-scale nonhydrostatic global weather 440 000.00
forecasting with IFS-FVYM
Jean-Paul Kneib EPF Lausanne Physics Next-generation radio interferometry 386 713.00
Rolf Krause Universita della Computer Science & ExaTrain - towards Exascale training for Machine Learning 330000.00
Svizzera italiana High-Performance Computing
Michele Ceriotti EPF Lausanne Chemistry & Materials Machine learning for materials and molecules: 313525.00

toward the exascale
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CERN
CERN'S LINAC4 H- source beam formation study, Anna
Vnuchenko (Physics, 60 000 node h)

Dalle Molle Institute for Artificial Intelligence
Research IDSIA

Advancing sequence processing with neural networks, Kazuki
Irie (Computer Science, 36 000 node h)

Structured models for visual perception and reasoning, Jiirgen
Schmidhuber (Computer Science, 100 000 node h)

Parameter-based value functions: An alternative to back-
propagation through time, Jirgen Schmidhuber (Computer
Science, 150 000 node h)

Meta learning general purpose reinforcement learning algo-
rithms, Jirgen Schmidhuber (Computer Science, 50 000 node h)

EAWAG

Calibration and uncertainty quantification of stochastic
models with SPUX: Applications to hydrology (Part II), Marco
Bacci (Earth & Environmental Science, 72 000 node h)

Empa

Atmospheric simulations for inverse estimation of green-
house gas emissions, Dominik Brunner (Earth & Environmental
Science, 93 800 node h)

Enantioselective adsorption of 10,10'-dibromo-9,9*-bianthra-
cene molecules on PdGa-surfaces, Daniele Passerone (Chemistry
& Materials, 300 000 node h)

Designing new Mg alloys with improved ductility by under-
standing twin growth, Vladlyslav Turlo (Chemistry & Materials,
280 000 node h)

EPF Lausanne
Gyrokinetic studies of the low momentum diffusivity regime in
tokamak plasmas, Justin Ball (Physics, 120 000 node h)

Modeling of turbulence measurements with gyrokinetic simu-
lations and synthetic diagnostics, Stephan Brunner (Physics,
275 000 node h)

Thermal conductivity of MOFs, Raffaella Cabriolu (Chemistry &
Materials, 200 000 node h)

Surface-based design of viral epitope mimetics for Influenza,
Bruno Correia (Life Science, 140 000 node h)

Mesoscopic simulations of block copolymer nanocomposites,
Javier Diaz Brafias (Chemistry & Materials, 250 000 node h)

Stationary and dynamical properties of topological defects
in the Active Brownian Particles model, Pasquale Digregorio
(Physics, 300 000 node h)

Exploring the space of high entropy alloys, from DFT to ma-
chine learning, Guillaume Fraux (Chemistry & Materials, 391 000
node h)

Global simulations of plasma fluid turbulence in stellarators,
Jonathan Graves (Physics, 100 000 node h)

Dynamics of minority species in 3D fusion plasmas: Unconven-
tional fast ion heating schemes, metallic impurity accumula-
tion and runaway electron transport, Joaquim Loizu (Physics,
125 000 node h)

Photocatalytic and photovoltaic applications for energy
harvesting from sunlight, Alfredo Pasquarello (Chemistry &
Materials, 277 000 node h)

Accurate determination of energy levels in advanced elec-
tronic-structure calculations, Alfredo Pasquarello (Chemistry &
Materials, 200 000 node h)

Large-Eddy simulation of large-scale wind-farm flows, Fernando
Porté-Agel (Mechanics & Engineering, 130 000 node h)

Collective behavior of squirmer suspensions in viscoelastic flu-
ids, Kai Qi (Chemistry & Materials, 300 000 node h)

Simulation of the tokamak boundary in reactor-relevant condi-
tions, Paolo Ricci (Physics, 440 000 node h)

Three dimensional active flows from moderate to large Reyn-
olds numbers, Cecilia Rorai (Chemistry & Materials, 300 000
node h)

Data-driven nanocrystals' phase diagrams, Kevin Rossi (Chemis-
try & Materials, 35 520 node h)



First-principles, real-size turbulence simulations in innovative
tokamak boundary shapes, Christian Theiler (Physics, 220 000
node h)

ETH Zurich

Simulation of drying and deposition processes in deforming
porous materials at pore scale using innovative hybrid LBM
approaches, Jan Carmeliet (Mechanics & Engineering, 50 000
node h)

String breaking in QCD using C* boundary conditions, Marco
Catillo (Physics, 150 000 node h)

Architected materials for tailored elastic wave control: From
lattice-like to bio-inspired structures, Andrea Colombi (Me-
chanics & Engineering, 88 200 node h)

Magnetotelluricimaging of geological controls on geothermal
resources from surface down to the upper mantle, Samrock
Friedemann (Earth & Environmental Science, 95 000 node h)

Simulating the dynamics of marine extreme events and their
impact on ocean biogeochemistry, Nicolas Gruber (Earth &
Environmental Science, 200 000 node h)

Mars investigations, Domenico Giardini (Earth & Environmental
Science, 60 000 node h)

The origin of magnetism in planets and stars, Andrew Jackson
(Earth & Environmental Science, 494 500 node h)

Lattice Boltzmann simulation of compressible and reactive
flows, llja Karlin (Mechanics & Engineering, 310 000 node h)

Optimized experimental design for 3D seismic full waveform
inversion, Hansruedi Maurer (Earth & Environmental Science,
100 000 node h)

Computation of forward and inverse problems for statistical
solutions of compressible fluid flow, Siddhartha Mishra (Com-
puter Science, 200 000 node h)

Resolving cloud-circulation interactions, Sebastian Schemm
(Earth & Environmental Science, 300 000 node h)

The quantum muon: Tunnelling-corrected hopping barriers
in Cr,0,, Kane Shenton (Chemistry & Materials, 224 000 node h)
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Climate, extremes, and land-climate dynamics, Sonia Senevi-
ratne (Earth & Environmental Science, 36 000 node h)

Agent-based multiphysics modelling of bone turnover: Estab-
lishing preclinical and clinical tools for exploring the patho-
physiology of aging, Harry van Lenthe (Life Science, 65 000
node h)

Electronic, optical, and dynamical processes in mercury
telluride semiconductor nanocrystals and their assemblies,
Nuri Yazdani (Chemistry & Materials, 150 000 node h)

Fachhochschule Nordwestschweiz
Ping dark matter with gravitational lenses, Stefan Hackstein
(Physics, 36 000 node h)

HES-SO Valais-Wallis

GPU-accelerated particle-based simulation of 6-Jet full-size
pelton turbines flow including all the interactive components,
Cécile Miinch-Alligné (Mechanics & Engineering, 120 000 node h)

Imperial College London
Optimising rotorcraft aerofoils for martian aerodynamic condi-
tions, Peter Vincent (Mechanics & Engineering, 375 000 node h)

Institute for Snow and Avalanche Research SLF
Blowing snow dynamics and its impact on snow cover and
the atmospheric boundary layer, Michael Lehning (Earth &
Environmental Science, 107 100 node h)

Simulating tree species migration: From post-glacial to future
climate change, Heike Lischke (Earth & Environmental Science,
100 000 node h)

IRB Bellinzona

Effect of antibody single-point mutations on the improve-
ment of thermodynamic stability, Andrea Cavalli (Life Science,
36 000 node h)

IRSOL
Realistic magneto-hydrodynamic simulations of solar and
stellar atmospheres, Fabio Riva (Physics, 180 000 node h)

Italian Institute of Technology Genoa

Liquid-liquid phase transition and criticalpoint of sulfur using
ab-initio machine learning enhanced sampling, Manyi Yang
(Chemistry & Materials, 220 000 node h)
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National University of Singapore
Efficient training methods for super-large deep learning mod-
els, You Yang (Computer Science, 36 000 node h)

Paul Scherrer Institute

Surface adsorption and structural incorporation of Tc and Pu
by magnetite, Sergey Churakov (Earth & Environmental Science,
180 000 node h)

Ab-initio simulations of competitive cation adsorption on
swelling clays, Sergey Churakov (Earth & Environmental Sci-
ence, 140 000 node h)

Mechanism of gas transport in argillaceous rocks at saturated
and partially condition from molecular dynamics simulations
and pore scale modelling, Sergey Churakov (Earth & Environ-
mental Science, 360 000 node h)

First principles characterization of the Ba0.55r0.5C00.75Fe0-
.2503-5 type electrocatalysts guided by experimental elec-
trocatalytic characterization, Monica Kosa (Chemistry & Mate-
rials, 150 000 node h)

Dynamics of porous catalytic particles in fluidized beds for bio-
gas methanation, loannis Mantzaras (Mechanics & Engineering,
50 000 node h)

Resolving calcium carbonate polymorphs precipitation in
porous media: A combined modeling - experimental approach
with synchrotron-based tomography, Nikolaos Prasianakis
(Earth & Environmental Science, 100 000 node h)

SUPSI

ANUBIS: elucidAting the molecular mechaNism of the TAT-
RasGAP317-326 necrotic-like ability indUced by plasmatic
memBrane permeabilizatlon apoptosiS, Gianvito Grasso (Life
Science, 35 700 node h)

Modelling of light-responsive behaviour in supramolecular ar-
chitectures, Giovanni M. Pavan (Chemistry & Materials, 338 000
node h)

Tata Institute of Fundamental Research Mumbai
Multi-frequency simulations of the high-redshift Lyman-alpha
forest, Girish Kulkarni (Physics, 220 000 node h)

University Hospital Zurich
Artificial intelligence dermatological Imaging (AIDI), Javier Bar-
ranco Garcia (Computer Science, 22 000 node h)

Accurate wave propagation modeling for quantitative medical
ultrasound, Naiara Korta (Life Science, 35 800 node h)

Universita della Svizzera italiana

Structural insight into selective ligand binding to G-protein
Coupled Receptor FPR2, Vittorio Limongelli (Life Science,
148 000 node h)

A coarse grained funnel-metadynamics approach for in-silico
screening, Vittorio Limongelli (Life Science, 120 000 node h)

LongAF: In-silico study of the combined effect of structural and
electrical heterogeneitiesin long episodes of atrial fibrillation,
Simone Pezzuto (Life Science, 180 000 node h)

University of Cambridge
Phase diagram of confined water using quantum Monte Carlo,
Venkat Kapil (Chemistry & Materials, 100 000 node h)

Accurate modelling of metal-oxide supported nanoclusters,
Myung Chang Woo (Chemistry & Materials, 60 000 node h)

A data parallel direct-adjoint looping method inside a GPU-
accelerated blood flow simulation tool for patient-specific
treatment optimization, Case I: Optimizing the aortic valve
prosthesis size, Hadi Zolfaghari (Life Science, 12 000 node h)

University of Bern

Geometrical parameterization of the aortic wall to investigate
the evolution of hydrodynamic instabilities initiating laminar-
turbulent transition past bioprosthetic aortic valves, Dominik
Obrist (Life Science, 64 000 node h)

Three-dimensional analysis of hemodynamic wall-parame-
ters in the carotid bifurcation using computer-augmented
4D-flow-MRI, Dominik Obrist (Life Science, 36 000 node h)

Climate, land use and biodiversity pathways for sustainable
futures, Edouard Davin (Earth & Environmental Science, 36 000
node h)



University of Fribourg

Investigating the interplay of dynamics and function of Aster
proteins at endoplasmic reticulum-plasma membrane contact
sites, Stefano Vanni (Life Science, 400 000 node h)

The role of cholesteryl esters in intracellular lipid droplets,
Stefano Vanni (Life Science, 310 000 node h)

University of Geneva
Digital blood: A study of platelet transport in blood, Bastien
Chopard (Life Science, 235 000 node h)

Monte Carlo simulations for the DArk Matter Particle Explorer
(DAMPE), Maksym Deliyergiyev (Life Science, 230 000 node h)

Understanding the mechanisms of activation of class A G-
protein-coupled receptors by ligands with different efficacy
profiles, Francesco L. Gervasio (Life Science, 500 000 node h)

Spin-crossover iron(lll) complexes encapsulated in metal-or-
ganic frameworks: Insights into novel bistable functional ma-
terials for chemosensing from metadynamics studies, Latévi
Max Lawson Daku (Chemistry & Materials, 400 000 node h)

University of Lausanne
Study of the TWIK1 channel ion selectivity modulation by the
pH, Olivier Bignucolo (Life Science, 137 000 node h)

University of Rome 2

Geometrically induced selectivity and electroosmotic flow in
uncharged nanopores, Mauro Chinappi (Chemistry & Materials,
127 700 node h)

University of Stuttgart
Merger-simulations using high-level abstractions, Dirk Pflue-
ger (Physics, 247 000 node h)

University of Zurich
Outflows in simulated massive galaxies at high redshift, Luigi
Bassini (Physics, 40 000 node h)

Tailoring Fluorescence and Absorption Spectroscopy for High-
performance computing (FLASH), Jirg Hutter (Chemistry &
Materials, 225 000 node h)

A thermodynamic benchmark of high-level density functional ap-
proximations, Jiirg Hutter (Chemistry & Materials, 188 000 node h)
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Cation effects on electrochemical interface from quantum
dynamics, Marcella lannuzzi (Chemistry & Materials, 410 000
node h)

Liquid-liquid phase separation of highly charged disordered
proteins, Milos Ivanovic (Life Science, 300 000 node h)

Understanding the mechanisms and developing chemical
probes for writing and reading the N6-methyladenosine modi-
fication in messenger RNA, Yaozong Li (Life Science, 55 000
node h)

Three-dimensional study of multi-fluid dust dynamics inpro-
toplanetary disks with embedded low-mass planets, David
Velasco-Romero (Physics, 495 000 node h)

ZHAW

Development of reduced order models for the prediction
of unsteady aerodynamic forces in structural dynamics and
aeroelasticity using machine learning, Marcello Righi (Mechan-
ics & Engineering, 36 000 node h)

Renewals

Aix-Marseille University
Ab-initio calculations of parton distribution functions for the
LHC and the EIC, Savvas Zafeiropoulos (Physics, 430 000 node h)

Cyprus Institute & University of Cyprus
Precision nucleon structure using lattice QCD, Constantia
Alexandrou (Physics, 600 000 node h)

EPF Lausanne
A single-cell atlas of spinal cord injury, Quentin Barraud (Life
Science, 100 000 node h)

Molecular dynamics simulations to assist the engineering of
protein-based nanopores for DNA sequencing, Matteo Dal
Peraro (Life Science, 381 000 node h)

ETH Zurich
General large batch methods for scalable and accurate neural net-
work training, Torsten Hoefler (Computer Science, 120 000 node h)

Data driven in-silico nanofluidics, Petros Koumoutsakos (Chem-
istry & Materials, 200 000 node h)

25



26

Membraneless electrochemical reactors, Petros Koumoutsakos
(Mechanics & Engineering, 380 000 node h)

Simulating the first steps in fertilization, Viola Vogel (Life
Science, 270 000 node h)

Institute for Snow and Avalanche Research SLF
Small-scale simulations of drifting snow using Large Eddy Sim-
ulations and a Lagrangian stochastic model, Michael Lehning
(Earth & Environmental Science, 50 000 node h)

Physical Meteorological Observatory Davos /
World Radiation Centre

Past and future of the ozone layer evolution (POLE), Eugene
Rozanov (Earth & Environmental Science, 94 000 node h)

University of Basel

Atomization energies from ab-initio calculations without
empirical corrections, Dirk Bakowies (Chemistry & Materials,
120 000 node h)

University of Bern
A high-resolution palaeoreanalysis, Stefan Bronnimann (Earth
& Environmental Science, 420 000 node h)

SAVECARBON, Fortunat Joos (Earth & Environmental Science,
287 000 node h)

ISOCARBON-II (Modelling 1SOtopes of CARBON in the Earth
System), Fortunat Joos (Earth & Environmental Science, 139 200
node h)

High-resolution glacial climate conditions over the Alps (HicAp),
Christoph Raible (Earth & Environmental Science, 254 000 node h)

Highest-resolution simulations of climate change and land use
to project the impact on water resources and human well-be-
ing in Kenya, Thomas Stocker (Earth & Environmental Science,
144 000 node h)

University of Lausanne
Analysis of the activation pathway of acid-sensing ion channels,
Stefan Kellenberger (Life Science, 112 000 node h)

University of Zurich
CP2K program development, Jirg Hutter (Chemistry & Materi-
als, 96 000 node h)
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Paolo RiCCI - EPF Lausanne ,Q Dot

“State-of-the-art facilities managed by the CSCS and its extraordinarily
efficient team have enabled the Swiss Plasma Center to make funda-
mental advances in predicting the behavior of plasma dynamicsin ITER,
a necessary step to optimize the functioning of this incredibly complex
experiment. Ultimately, by replicating the Sun's fusion processes, ITER

will demonstrate that it is possible to create clean energy on Earth”.


https://people.epfl.ch/paolo.ricci

Name
Paolo Ricci

Position
Associate Professor

Institution
EPF Lausanne

Background

2000-2004  PhD in physics, Politecnico di Torino, Italy
2004-2006  Research Associate, Dartmouth College, USA
2010-2016 Tenure Track Assistant Professor, EPF Lausanne
2016-Present Associate Professor, EPF Lausanne

Area of research
Theoretical plasma physics.

Specialised in
Turbulent phenomena that occur in the boundary of fusion devices where, within a few centimetres, the temperature
drops from values ten times as high as in the core of the sun to room temperature.

HPC means for me
An essential tool to disentangle the complex physical phenomena at play in fusion devices. This is necessary for optimal
ITER operation and DEMO design.

Simulation of the tokamak boundary in reactor-relevant conditions

We address the interaction of the plasma with the neutral atoms that are injected with the goal of cooling the plasma before it reaches
the solid walls of a fusion reactor.
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“Numerical simulations are the basis for quantitative description of

processes in the underground repository systems over geological time-
scales. CSCS's HPC resources have become for us an indispensable tool
for interpretating and upscaling the laboratory experimental data and

addressing phenomena acting at geological timescales”.
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HPC means for me

I am using HPC as a powerful microscope which provides me with atomic scale insight into the mechanism of
fundamental geochemical processes taking place at fluid-mineral interfaces, inside of natural materials and so
to validate the models suggested by experimental laboratory observations.

Molecular scale mechanism of vapor nucleation at mineral surface interface

Nowadays, computer simulation in geosciences have become an
indispensable tool for testing hypothesis and predicting geo-
chemical evolution of natural and engineered systems used for
waste disposal, CO2 sequestration or geothermal energy harvest-
ing. Coupled geochemical reactive transport modeling is often
the only way to assess possible scenarios for their evolution over

geological time scales. With the HPC infrastructure and IT ser-
vices offered by CSCS, we are able to create high-fidelity digital
twins of natural and engineered underground systems and apply
these models for system design and subsequent environmental
safety assessment.
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The EXCLAIM initiative is developing new, global climate models in high resolution to directly simulate regional events like thunderstorms.

(Image: Shutterstock/NASA)

Torrential rain, hailstorms and flooding have dominated the
weather in central and northwest Europe over summer in 2021.
But how exactly are such extreme weather events connected
to global warming? In fact, current climate and weather mod-
els have reached a wall, limiting the extent to which research-
ers can draw conclusions about how climate change affects
extreme weather.

That's why ETH Zurich has teamed up with CSCS and other
Swiss and international partners to launch the EXCLAIM re-
search initiative. The project aims to develop a new generation
of high-resolution weather and climate models with dramati-
cally increased spatial resolution. Current global models typi-
cally calculate climate conditions in grid cells with a length of
50 to 100 kilometres. In the long run, EXCLAIM researchers aim
toincrease this resolution to a grid length of just one kilometre
— the typical resolution of today's regional weather models.
To achieve this, the models will have to run around 100 times
faster than is currently possible.

Together with a high-performance computing infrastructure,
such high-resolution models will enable scientists to forecast
extreme weather events with accuracy and gain a better un-
derstanding of them in the context of global climate change.

In addition, the project will likely improve the reliability of the
weather forecasts provided by the Federal Office of Meteorol-
ogy and Climatology MeteoSwiss and allow scientists to pre-
dict how extreme weather events might look like in the future.

EXCLAIM will be taking a revolutionary approach by splitting
the source code into two parts: a first part that represents the
interface to the model developers and users; and an underly-
ing infrastructure part in which the model's central algorithms
are adapted to the respective hardware. CSCS and partner in-
stitutions have already used this approach in the current Me-
teoSwiss weather model with great success: They were able to
accelerate the model by a factor of ten.

Also, customised computer infrastructure will be essential,
which is why tailored supercomputer hardware and software is
being developed in parallel — in particular, for the new CSCS
“Alps” system to come in 2023.

Reference
EXCLAIM website https://exclaim.ethz.ch/
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Multiple seipin molecules (yellow) embedded in two lipid layers, with the transmembrane domains (magenta) and luminal domains (blue).

(Image: Research group Stefano Vanni, University of Fribourg)

In humans and animals, fat cells fulfil vital tasks protecting our
organs and serving as a source of energy. They produce and
store fat in special organelles called lipid droplets. In addition,
every cell of the human organism contains lipid droplets that
serve as energy suppliers and are involved in lipid metabolism
inside the cells. If lipid storage is poorly regulated, this can lead
to obesity and obesity-related diseases.

To better understand the mechanisms involved in lipid storage,
the team of Stefano Vanni, SNSF professor at the University of
Fribourg, performed molecular dynamics simulations on CSCS's
“Piz Daint”, and combined the simulation's outcomes with ex-
perimental results on lipid droplet formation in yeast cells.

Their findings show that so-called phospholipids are involved
in the regulation of lipid droplets formation in the endoplas-
mic reticulum, another organelle of the cell. In particular, the
phospholipids regulate the aggregation of triglycerides, which
are the main form of fat in lipid droplets: Phospholipids with
monounsaturated fatty acids in their structure seem to favor
the formation of lipid droplets, whereas short saturated fatty
acids are limiting the accumulation of free triglycerides in lipid
droplets. The researchers conclude that lipid droplet formation
removes stress from the endoplasmic reticulum:

by driving free triglycerides from the endoplasmic reticulum
membrane into lipid droplets, the cells are protected from high
fatty acid levels.

With further simulations, the researchers explored the role of
the protein seipin, which was discovered in connection with
lipodystrophy — a disease that develops in individuals who
are unable to store lipids. The simulations revealed that seipin
traps triglycerides within its ring-shaped structure. If, however,
mutations are introduced in the trapping region, the formation
of lipid droplets is hindered.

According to Vanni, these results could help to improve the un-
derstanding of metabolic diseases related to fat storage and
thus aid in the development of drugs or dietary products.

Reference
Zoni et al. (2021): DOI: 10.7554/eLife.62886
Zoni et al. (2021): DOI: 10.1073/pnas.2017205118
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Vortical structures at the onset of transition to turbulence by Taylor Green vortices. (Image: CSE/lab ETH Zurich)

The modelling of turbulent flows is crucial for designing air-
craft engines and heart valves, for predicting the weather, or
for retracing the birth of a galaxy. Yet to this day, the complex-
ity of fluid flows is not fully understood. Researchers at ETH
Zurich have now successfully automated the modelling of
turbulence by combining fluid mechanics with artificial intel-
ligence (Al).

Two major approaches for simulating the complex structures
of turbulence exist: One is direct numerical simulation (DNS),
the other is large eddy simulation (LES). DNS is more accurate,
but not practical for most real-world applications due to its
massive computational cost. Using LES, computational cost is
reduced, since so-called turbulence closure models account for
the finer flow scales and their interactions. However, the choice
of closure model is crucial for the accuracy of the results. Now,
Petros Koumoutsakos, a professor at ETH Zurich, and his team
have proposed to use Al to learn the best turbulent closure
models from DNS and apply them to LES.

Specifically, the team developed new reinforcement learning
(RL) algorithms that learn to react to patterns in the turbulent
flow field. In the process, the grid points that resolve the flow
field act as Al agents — they learn turbulence closure models

by observing thousands of flow simulations. This happens by
the algorithm playing with the flow: The Al wins if it succeeds
to match LES with DNS results. Meaning, it performs the ac-
tions of the unresolved scales by observing the dynamics of the
resolved large scales. This way, the method offers a powerful
new way to automate multiscale modelling.

“In order to perform such large-scale simulations, it was es-
sential to have access to the CSCS supercomputer ‘Piz Daint”,
stresses Koumoutsakos. According to him the new method not
only outperforms well-established modelling approaches but

can also be generalised across grid sizes and flow conditions.

Reference
Novati et al. (2021): DOI: 10.1038/s42256-020-00272-0


https://ethz.ch/en/news-and-events/eth-news/news/2021/01/eth-researchers-compute-turbulence-with-artificial-intelligence.html#:~:text=For%20the%20first%20time%2C%20researchers,CSCS%20supercomputer%20%22Piz%20Daint%22.
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Computational modelling predicted the binding locations of alpha-ketoamide 13b at the Mpro enzyme (left). The ligand binding at the catalytic active
sites (bottom right inset) and at the dimer interface region (upper right inset) highlight the potential existence of novel sites that may be targeted

by new drugs. (Image: Andrew Hung)

For people who cannot be vaccinated against COVID-19 dis-
ease due to pre-existing conditions, or have suffered a vaccine
breakthrough, drugs that mitigate an infection can be lifesav-
ing. Recently, a research group led by Andrew Hung from RMIT
University, Melbourne, and Tom Karagiannis from Monash Uni-
versity, Melbourne, used simulations performed on the CSCS's
“Piz Daint” to search for promising drug candidates against two
key enzymes of the virus: the SARS-CoV-2 main protease (Mpro)
and the papain-like protease (PLpro). Both enzymes process
certain proteins that are essential for the virus s replication.

In their simulations, the researchers screened over 300 com-
pounds for their properties. The results yielded a set of 30 sub-
stances showing the strongest binding affinity to Mpro. A fur-
ther narrowing down revealed that above all, hypericin, a plant
constituent of St. John's wort, and cyanidin-3-O-glucoside,
which occurs in hibiscus and rose plants, possess the strongest
binding affinity of all compounds examined.

For PLpro, the team found another compound in addition to
hypericin and cyanidin-3-O-glucoside with antiviral potential:
rutin, which occurs in plants and is often used as an antioxi-
dant. PLpro is an attractive drug target because of its dual role.

The enzyme is not only responsible for the replication of the
virus but may also contribute to the virus ability to evade host
immune responses.

In a further study, the researchers used a series of different
computational methods at the molecular level to identify
more drug binding regions in Mpro. Among else, the team em-
ployed so-called blind docking, a method that screens entire
active region of an enzyme. This way, the researchers were able
toidentify a new and preferred compound binding site in Mpro.

“These results are significant because they highlight the way in
which computational studies may guide lab work, potentially
fast-tracking drug discovery for treating COVID-19 and other
diseases,” concludes Hung.

Reference

Pitsillou et al. (2020): doi.org/10.1016/j.compbiolchem.2020.107408
Pitsillou et al. (2020): doi.org/10.3389/fchem.2020.623971

Lianga et al (2020): doi.org/10.1016/j.compbiolchem.2020.107372
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Highly luminescent and stable alpha-FAPbI3 perovskite via HCOO- anion engineering. (Image: Jin Young Kim, UNIST)

During the last decade, perovskite solar cells have been at the
forefront of research in the race for an efficient and cost-effec-
tive new technology to harvest solar energy. In particular, re-
searchers have focused on the cubic phase of perovskite solar
cells, using so-called a-formamidinium lead triiodide (FAPbI3).
Only in October 2020, the EPF Lausanne professors Michael
Gratzel and Ursula Réthlisberger and their collaboration part-
ners published a method to create thin-film solar cells based
on a room-temperature stable FAPbI3 perovskite structure in
Science.

Now, the groups of Gratzel, Rothlisberger and partners have
followed up on this work. In another joint experimental-com-
putational study, the scientists succeeded to considerably
increase the efficiency of FAPbI3-based perovskite solar cells
through a novel chemical synthesis process.

One of the main problems in synthesis of perovskite cells stems
from the halide components, in the case of FAPbI3 from iodide
ions. Specifically, crystal lattice defects known as halide vacan-
cies easily form during the production process, reducing the
stability and efficiency of the cells. Based on computer simu-
lations carried out on CSCS's “Piz Daint”, the researchers now

succeeded in understanding this mechanism at atomic scale
and subsequently developed an anion engineering method
that suppresses the formation of such defects.

Their anion engineering approach led to an improved solar cell
efficiency of up to 25.6 percent, and an operational stability of
at least 450 hours. The certification value is slightly lower: “The
cells achieved a certified record efficiency in power conversion
of 25.21 percent, and thereby surpassed the current market-
leading technology, polycrystalline silicon”, says Rothlisberger.
According to her group's molecular dynamics simulations, for-
mate anions (HCOO-) are not only best suited to suppress hal-
ide vacancy defects but also improve the morphology of the
thin films.

Reference
Jeong et al. (2021): DOI: 10.1038/s41586-021-03406-5
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Artistic illustration of the formation of the largest moons of Uranus. (Image: Tobias Stierli)

While most planets rotate horizontally around their axis, Ura-
nus does not follow this choreography. Instead, Uranus is tilt-
ed on its side and rotates vertically. The same is true for the
moons of this giant, ice-rich planet, which additionally display
an unusual distribution of mass between them: The five larg-
est moons increase in mass with distance from their planet, the
furthest moon being about 100 times as massive as the near-
est. In a new study, a team from the University of Zurich and
the NCCR PlanetS propose a reason for these peculiarities.

Moons usually form from a disc-like accumulation of ice and
rocks orbiting a planet. Similar to a spinning top, the mass of
such a disc concentrates towards its centre. Thus, one would
expect the moons that form closer to the centre to become
more massive than those further out — unlike the largest
moons of Uranus. One theory is that the impact of a large ce-
lestial body created vast amounts of debris, from which the
moons eventually emerged. This theory would also explain the
fact that Uranus is tilted to the side.

To examine this idea, the team simulated the evolution of the
planet and its moons using CSCS's “Piz Daint”. The results point
towards a grazing impact of an object about three times as

IV FOCUS ON SCIENCE

massive as Earth. “This tilted the planet and created a disc of
debris around it, from which the moons formed,” says Jason
Woo, first-author of the study. From their simulations, the
researchers also learned that the peculiar mass distribution
stems from differences in ice-evaporation. As Woo explains,
“the colossal impact generated a lot of heat” Therefore, any
ice debris from the planet quickly evaporated. Further out,
however, the temperatures did not increase as much and more
of the ice remained available as material for the moons. “Out
there, the moons had more time to accumulate material and
thus grew larger,” Woo states.

According to the researchers, their results not only give more
confidence to the idea that Uranus was indeed hit by a massive
object and that this led to the formation of its largest moons,
but may also help them to better understand some of the oth-
er planets in the cosmos.

Reference
Woo et al. (2022): DOI: doi.org/10.1016/j.icarus.2021.114842
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“| wholeheartedly thank the terrific personnel at CSCS who always work
hard to keep the HPC facilities running, even in very adverse circum-
stances. A large part of the research of my lab cannot be performed
without their dedication”


https://math.ethz.ch/sam/the-institute/people/siddhartha-mishra.html
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HPC means for me

The main resource to test my algorithms in different settings and to discover interesting and unexpected facets of

the system being studied.

“Piz Daint” to study 3D compressible flows

We are using “Piz Daint” to compute statistical solutions for
compressible fluids. These mathematical objects are probability
measures in infinite dimensions that model all possible multi-
point correlations of the flow and describe uncertainty propa-
gation in turbulent fluid flows. We run an optimized, high-reso-

lution, finite volume code (ALSVINN) on “Piz Daint” to compute
statistical observables such as mean, variance, structure func-
tions, etc., for three-dimensional compressible turbulent flow to
discover interesting qualitative and quantitative properties of
these solutions.
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Sadaf Alam, Chief Technology Officer (CTO) at CSCS, was among the individuals shaping the architec-
ture of the new “Alps” research infrastructure at CSCS. At the end of 2020, the first High Performance
Computing (HPC) cluster on “Alps”, called “Eiger” went into operation. Sadaf gives insights into the first

experiences with the new system during 2021.

Sadaf Alam. (Image: CSCS)

Sadaf, with “Eiger”, CSCS has laid the foundation stone for
“Alps”. The installation of “Alps” will be completed in 2023.
What are the first experiences with the new system?

Sadaf Alam: Experience of users and developers is a key meas-
ure of success for us. Therefore, the CSCS team focused on
ensuring a smooth transition from the “Piz Daint” multi-core
HPC platform to the “Eiger” HPC platform on “Alps”, primarily
by maintaining the same look-n-feel for the users. There are
however distinct features between the two generations of HPC
platforms, notably different multi-core processors (Intel on “Piz
Daint” and AMD on “Eiger”), a new high-performance network

called HPE Cray SlingShot, and an innovative, cloud-like system
management software stack. While the performance capabili-
ties have improved by orders of magnitude, user interfaces for
building applications and running jobs remain the same. Having
said that, the underlying technology from Cray-HPE is highly
innovative, which means the co-design efforts are continuing
to enhance performance and quality of service. We greatly ap-
preacite candid input from users. We have a co-designed feed-
back loop with the developers of key technologies at HPE Cray
where our users’ input is an invaluable asset for continued op-
erational optimization and tuning efforts.



Regarding “Eiger” and “Alps” in general, what has kept you
most busy this year?

CSCS has been among the first supercomputing centres going
into operation on the HPE Cray EX system with an innovative,
open-source software management stack called Cray System
Management (CSM). This stack enables convergence of HPC
and cloud technologies. “Eiger” for instance is a scalable, HPC
slurm cluster on “Alps” i.e. it very closely resembles a traditional
massively-parallel supercomputer, while “Alps” itself is a multi-
tenant capable infrastructure that can serve different usage
models. Therefore, the look-n-feel for users of “Piz Daint” hasn’t
changed thanks to the hard work of the development and op-
eration teams at CSCS. Our co-design target is an extremely
powerful yet highly versatile supercomputing ecosystem for
users and developers of diverse research infrastructures and
workflows. This ambitious design objective has been keeping
the team extremely busy for the last couple of years.

Did everything go according to plan?

Partially, with some hiccups primarily due to the pandemic but
also because of delays in development of some features in the
system stack. Note that CSCS has been developing co-designed
supercomputing platforms leveraging innovative technologies
for over a decade. It is sort of in the DNA of CSCS, which helps us
in planning and mitigating risks. Nevertheless, we didn’t foresee
the impact of the pandemic on the supply chains or on our col-
laborative development efforts resulting in some delays in the
availability of HPC platforms for early users.

The University of Zurich is one of the institutions already using
“Eiger”. The possibility of creating software-defined environ-
ments is one of the special features of CSCS’ new supercomput-
ing platform. What can you tell us about the environment that
was set up for UZH?

CSCS has begun leveraging software defined infrastructure
technologies, which are more commonplace in cloud comput-
ing, for our HPC platforms over the past few years. Essentially,
different hardware components are virtualized, without com-
promising performance, to configure multi-tenant virtual clus-
ters. The University of Zurich environment is an instantiation of
CSCS HPC platform, which, from a users’ perspective is an HPC
slurm cluster, just like “Piz Daint”. For instance, the same services
are available to users as before such as ssh login, slurm job sub-
mission, and interactive JupyterHub notebooks. What is unique
is that “Alps” has other cluster tenants sharing the HPC network.
Alongside “Eiger”, there are multiple test and development HPC
slurm and cloud (Kubernetes bare-metal) virtual clusters.

V INSIGHTS

Individual virtual clusters can be reconfigured and resized with-
out impacting quality of service for other tenants.

I can imagine that the broader user community is already ea-
gerly waiting to be able to use and test “Eiger”. When will it
become accessible for the entire User Lab?

My colleague, Maria Grazia Giuffreda who manages the User
Program, is developing a roadmap for transition, which she
will share with the community in a timely manner. We aim at
periodically migrating the user communities over to the new
infrastructure, making the transition as smooth and efficient
as possible.

In a nutshell, what are the most exciting features that users
can expect from the new “Alps” infrastructure?

Our objective is to maintain, sustain, and enhance the experi-
ence of our users such that wide ranging HPC workloads can
exploit ever so powerful technologies. In our view, equally
exciting should be the functional aspects, which are signifi-
cantly revamped and are paving the way for the convergence
of supercomputing and cloud technologies. Users can lever-
age opportunities for developing distributed IT research infra-
structures for data analysis, machine learning, and simulations
based workflows. I'd like to highlight two development efforts
at CSCS, namely our HPC container runtime engine called Sarus
and our REST API gateway to HPC resources called FirecREST.
We believe that these efforts will complement the self-service,
cloud-native experiences for HPC on “Alps”. Stay tuned!
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EXpEﬂdItUI’ES in CHF User Lab Third Party Total
HPCN-24 Investments 24 258 475.64 0.00 24 258 475.64
New System 20186 443.53 20186 443.53
Data Center 454 565.11 454 565.11
Secondary Installation 2698 278.00 2698 278.00
Primary Installation 919 189.00 919 189.00
IT Investments 904 680.00 478933.80 1383613.80
Personnel 11 640 165.36 5094 967.90 16 735 133.26
Payroll 11386 612.26 5094 967.90 16 481 580.16
Further education, Recruitment 253553.10 253553.10
Material expenses 10954 882.76 2824 751.94 13779 634.70
Maintenance building & technical infrastructure 572 647.82 55 000.00 627 647.82
Energy 3209 236.70 761 298.99 3970535.69
Maintenance hardware, Licenses, 4 841 452.79 528 751.11 5370 203.90
IT services & Telecommunication
Remunerations, Marketing, Workshops, 712 795.45 189 041.84 901 837.29
Services, Travel, Membership fees
Granting of funds for PASC projects 1618750.00 1618 750.00
Granting of funds for EuroHPC LUMI 1290 660.00 1290660.00
Total expenditures 47758 203.76 8398 653.64 56 156 857.40

Income in CHF User Lab Third Party Total
Contribution ETH Zurich 21529514.83 21529514.83
Contribution ETH Rat - HPCN investments 32300 000.00 32300 000.00
Contribution ETH Rat - PASC initiative 3250000.00 3250000.00
Contribution SERI - EuroHPC LUMI 1290 660.00 1290 660.00
Research collaboration projects 1753 244.00 1753 244.00
Services for paying customers 11 302 598.55 11302 598.55
Other income 276 062.96 276 062.96
Total income 57079 514.83 14 622 565.51 71702 080.34
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User Lab Expenses Development (CHF)

2018 2019 2020 2021
Investments 2 472 847 2998 292 9840 366 21545 689
Personnel 10479 422 10286 088 11378508 11640 165
Other material expenses 9414 401 11 006 943 12261041 14 572 350
CHF
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Sonia |. Seneviratne - eTHzurich [ FSY 554

“We are thankful for the support of the CSCS team which is critical for

our development and use of climate models”.


https://usys.ethz.ch/en/people/profile.sonia-seneviratne.html

Name
Sonia |. Seneviratne

Position
Full Professor, Department of Environmental Systems Science

Institution

ETH Zurich

Background

1999-2002 PhD in atmospheric and climate science, ETH Zurich
2003-2004  Visiting Research Associate, NASA/GSFC, Greenbelt, USA
2005-2007 Senior Research Scientist / Oberassistentin, ETH Zurich
2007-2012 Assistant Professor, ETH Zurich

2013-2016 Associate professor, ETH Zurich

2016-Present Full professor, ETH Zurich

Area of research
Atmospheric and climate science.

Specialised in
Land-climate dynamics and climate extremes.

HPC means for me

High performance computing is an important part of the work of my team. We combine climate model experiments
and statistical data analysis, based on model data, ground observations, and satellite measurements, in our research.

HPC for Climate Change

Sonia Seneviratne's research focuses on climate extremes and
land-climate interactions. Understanding processes leading to
droughts and heatwaves, the impact of land processes and land
cover changes on regional climate, and their changes with global
warming is a top priority to address the urgent problem of the cli-
mate change. With the help of “Piz Daint” Sonia Seneviratne and

her team are investigating the role of land surface conditions, mo-
bility and greenhouse gas emissions for regional climate and cli-
mate extremes. These studies can support policy-makers toward
designing holistic solutions to address the challenge of climate
change adaptation and mitigation on local to regional and global
scale.



User Lab Usage by Research Field

) Mechanics &
Research Field Node h % Englneerlng 9%
Chemistry & Materials 14020 305 35 Physics
Life Science 7169159 18 1% N\ %{'ﬁaﬁ;@/
Others 6094 124 15
Earth & Environmental Science 5041 280 12
Physics 4535413 11 Farth & Environ.

Science 12%

Mechanics & Engineering 3839738 9
Total Usage 40700019 100

\ Life Science

18%

User Lab Usage by Institution

University of Geneva

Institution Node h % 3% University of Basel
International 10 848 742 27 University of Bern 2%
ETH Zurich 7904 080 19 AN International

27%

EPF Lausanne 7423572 18 Other Swiss

University of Zurich 5398674 13 C1I%

Other Swiss 4356 658 11

University of Bern 2975721 7

University of Geneva 1202329 University of Zurich __—

University of Basel 590 943 2 1%

Total Usage 40700719 100 ETH Zurich

19%

EPF Lausanne

18%



Computing Systems Overview

Vi

FACTS & FIGURES

Name Model Installation / Upgrades  User TFlops
Piz Daint Cray XC50/ Cray XC40 2012/13/16/17 User Lab, UZH, NCCR Marvel, CHIPP 27154 + 2193
Grand Tavé Cray X40 2017 Research & Development 437
Tsa/ Arolla Cray CS-Storm 500 2020 MeteoSwiss 1169
Alps HPE Cray EX 2020 User Lab, Research & Development 4719
Computing Systems Specifications

Name Interconnect Type CPU Type Cores Sockets GPUs Nodes
Piz Daint Cray Aries Intel Xeon E5-2690 v3/Nvidia Tesla P100 12 1 1 5704

Intel Xeon E5-2695 v4 18 2 1813
Grand Tavé  Cray Aries Intel Xeon Phi CPU 7230 64 1 0 164
Tsa/Arolla 100 Gb Ethernet Intel Xeon Skylake 6143 Nvidia Tesla V100 8 2 8 18

Intel Xeon Skylake 6148 20 2 0 20
Alps HPE Cray Slingshot ~ AMD EPYC 7742 64 2 0 1024
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Website cscs.ch

2020 2021

Total Website Visitors 67 360 79907

Average Website Visits (Minutes) 1:99 2:52
New Visitors Visitors Origin

Returnig Visitors
15%

Visitors from

~"Switzerland

30%

Visitors from

other Countries
70%

\New Visitors

85%

Top 5 Most Visited Website Pages

ﬁ CSCS Homepage www.cscs.ch

ﬁ Piz Daint www.cscs.ch/computers/piz-daint/
ﬁ Working at CSCS www.cscs.ch/about/working-at-cscs/

ﬁ Staff www.cscs.ch/about/staff/
6 Events www.cscs.ch/events/

Instag fam @ 2021 creation of the CSCS page

2021

Followers 158
Twitter y

2020 2021

Followers 1735 2025



https://twitter.com/cscsch
https://www.instagram.com/cscs.ch/
https://www.cscs.ch/
https://www.cscs.ch/computers/piz-daint/
https://www.cscs.ch/about/working-at-cscs/
www.cscs.ch/about/staff/
https://www.cscs.ch/events/upcoming-events/

VI FACTS & FIGURES

LinkedIn m

2020 2021
Followers 8678 9496
YouTube °
2020 2021
Watch Time (Minutes) 553 764 469 866
Average View Duration (Minutes) 4:00 4:46
Number of Views 138234 98 400
Facebook ﬁ
2020 2021
Followers 236 259
CSCSin the News
2020 2021
News Websites 166 232
Print 97 75
Radio & TV 5 9

Word Cloud of News Related to CSCS

wee FOrschumgsbereich P
jumeau Vielfaches Greco Computergestitze

n . CSCS
nétig ETH grindet ... Supercomputer
berechnen |nStitUt VIF:Piz Forscher Daten Zukunft
& . Klima
supercomputer Rechner W tt creer Bereich
Lugano Erde e e modéles PSI Superrechner mondiale

Centro genauer wes > Turbulenzen

digitale . e KI I m am O d e I I e calcolo Intelligenz

Wissenschaften o ©
Prazisere numérique

météorologiques Scherrer
Zwilling

Terre


https://www.facebook.com/CSCS-1486988184942005/
https://www.youtube.com/user/cscsch
https://www.linkedin.com/company/cscs
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A user satisfaction survey was submitted to 2 441 users in January 2022. The response rate was of 14.7% (360 answers).

User Profile

Your institution
University of Basel 2%
University of Fribourg 2%

Empa 2%

University of Geneva 3%
Other Swiss 3%

Unlver5|ty of Lausanne 1%

International

/" Institutions 23%

Universita della
Svizzera |ta|\ana 4%

7\\

University of Bern
MeteoSW|ss
W%

~PSI__ ¢
5A
“~_ETH Zurich
Unlversmm 19%
11%

EPF Lausanne

17%

Your position

Master Student
6%
PhD Student
Professor 28%
18% "\ 0

Staff Scientist _~
22%

Post Doc
26%

Which HPC resources are you using?

Your scientific field

Data Science

Computer Science 3%
9% Physics
/" 25%
Mechanics &
Engineering 11% ™

Life Science _~
13‘V

Science 20%:

Chemlstr &
Materials 19%

For my reserach, CSCS resources are

Somewhat important Not important
% %

Important
16%:

Very important
25%

Essential
52%

B NN N D O
98,8%
e I

HPC resources in own department/institute

HPC resources at other Swiss Institutions
8,2%

International HPC resources -
22,6%

Commercial HPC resources
2,6%

Earth & Environmental

\ \
0%  10%

30% 40% 50% 60% 70% 80% 90% 100% 110%

120%
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User Support

How do you rate the quallty of... Very poor Poor Fair Very good Excellent

Helpdesk support
System support
Application support

The offer of training courses and user events

60 70

How fast does support handle your request? Very slow Slow Acceptable Fast Very fast

The reaction time of the helpdesk is —

The time to solution for the support requests is

Service Availability, Stability and Usability 60

How you perceive... Very poor Poor Fair Very good Excellent

The availability of CSCS services?
The stability of CSCS services?

The ease of use of CSCS services?

0 10 20 30 40 50 60

The run time limits for batch jobs are The job waiting time in the queue is
Too long Too long

1% 6% \
Long

Too short
259 12% \

\M \_Acceptable

74% 329
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Project Proposal Process

Have you been submitting project proposals to

CSCS (as Pl or supporting the PI?)

Yes

45%

How do you perceive the submission process?

The submission portal is

The quality of the submission form is

The support provided during the call is

The feedback from scientific reviewers is

The feedback from technical reviewers is (when given)

The information provided by the panel committee is

Adequacy of Allocated Resources

The resources assigned to my project are

Insufficient
17%

\ Sufficient

83%

Is the reviewing process transparent?

No

7% \

\ Yes

93%

Very poor Poor Fair Very good

Excellent

My storage allocation on “project” is

Insufficient
16%

\ Sufficient

84%

50

60




Application Development

Do you develop and maintain application codes?

73%

VI FACTS & FIGURES

Howdoyourate the offeredrange of programming
tools (compilers, libraries, editors, etc.)?

Poor

Fair 1%
14% \

Excellent _—
35%

Which programming languages and parallelization paradigms are you using primarily?

\
0% 10% 20% 30% 40% 50% 60% 70% 80%

- T

. I |

Fortran

o

OpenCL I

Python

Julia I

M N N |

Coent® N

OpenACC -

HPX I
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Information & Communication

How do you feel informed about...

Status of the services

Software and applications

Hardware configuration

Available computing resources

Own allocations

Your consumption of your allocation
Upcoming events and courses

Future developments at CSCS

Perception of CSCS

How has the communication between CSCS and
the user community developed during last year?

Improved alot  Worsened

1%\ 1%

Improved

28% ™\

_Remained

unchanged 70%

Very poorly Poorly Just fine Well Very well

10 20 30 40 50

My general view in the last year is that CSCS
(systems, services, support) has

Improved alot ~ Worsened

2%\ 2%

~~_Remained
unchanged 59%

Improved
37%
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