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Before hpc.bw 12/2024: End of hpc.bw

Singular communities / software 
development

Individual use of HPC resources

1st Call for Performance 
Engineering Projects (P1-P6)

Innovative hardware:
Procurement AMD EPYC

Scalable Solvers: Research on AMG block preconditioners

Inauguration of Interactive Scientific Computing Cloud

2021 2022 2023 2024 2025

Inauguration of container-
based HPC center (CBRZ) and 
HPC cluster      : 
− 571 Regular Compute Nodes 
− 5 Fat Memory Nodes
− 5 GPU Nodes

Launch of interdisciplinary multiplicator 
programme across all HSU departments –
mechanical engineering, electrical engineering, 
economics, social science – and UniBw M

2nd Call for Performance 
Engineering Projects (P7-P11)

Cooperation & Networking: Collaboration with algorithmica technologies on scientific computing cloud solutions

Cooperation & Networking: Collaboration with opheo solutions GmbH on efficient tour planning software

1st Workshop on HPC and 
HSUper / Survey on HPC 
skills and expectations

HPC portal: Preparation of learning material for target groups

Innovative hardware:
Procurement ARM FX700

3rd Call for Performance 
Engineering Projects (P12-17)

Seminar series (monthly)

Newsletter (quarterly)

01/2021: Start of hpc.bw
2nd Workshop on HPC and 
HSUper / Survey on HPC 
skills and expectations

Timeline of hpc.bw: Strengthening research and development by HPC in an interdisciplinary endeavor

HPC Portal: HPC Competences Platform
Interdisciplinary cooperation – Continuing Education and Lifelong Learning & HPC

Performance Engineering (PE) Projects: General overview

PE Projects
 P1 Monte Carlo simulations of real fluids (HSU)
 P3 benEFIT- Numerical simulation of non-destructive testing of concrete (HSU)
 P6 Optimization of an IGA Code in MATLAB for parallel computing (UniBw M)
 P8 The 2-stage no-wait hybrid flow job scheduling problem (HSU)
 P9 Single machine scheduling with position dependent maintenance (HSU)
 P11 Performance portability for the MIRCO BEM solver for rough surface contact

(UniBw M)

Advisory Projects
 P2 DigiTaKS* Learning behaviour of students in dealing with digital media and tools (HSU)
 P4 Enabling High-Throughput Studies of Reactive Materials (HSU)
 P5 C-STAR Electric Propulsion Demonstrator Multiphysics Modelling/ Modelling

Hypersonic re-entry from the Martian Thermosphere down to the Troposphere
(UniBw M)

 P7 Case Study “Personnel Scheduling in RoRo Terminals” (HSU)
 P10 HPC for semi-parametric statistical modelling on massive data sets (HSU)

low effort 
proposal

project time
1-6 person months

hand-
over long term effects

Advisory Projects
• problem identification
• investigation of possible solutions
• communication of solution clues
• preparation of ‘proof-of-concept’
• 1 on 1 mentoring/help

• advices on possible further steps
• documentation/condensed writeup
• advice on further sources/training

• iterated code versions
• report on optimization steps and 
respective explanation on code 
performance and used tools

Linux basics; setup support; data 
bases; general best-practices; 

WebDev; benchmarking; 
automation; HSUper specifics; 

cluster usage; SLURM; CLI 
usage

Git; language specifics; build tools; 
profilers; debuggers; disassemblers; 
vectorization; instruction pipelining; 
MPI types/functions; netCDF; XML

planned derivates

planned derivates

• incentives and advices for 
further training

• awareness on HPC issues
• awareness on best-practices
• extended knowledge and project 
quality

training;
tutorials;
concepts

training material;
guides; tutorials;

source lists

• setup, familiarization on usage/code
• introduction of best-practices
• profiling/benchmarking on test cases
• selection on promising bottlenecks
• introduction of changes/optimizations

PE Projects

Outcome of HPC Competences
Acquisition of Future Skills [EH2] 

• digital and design competence: knowing and using rigorous 
metrics and promoting value

• ethical and initiative competence: sustainability of HPC resources
• reflection-, decision-making and system competence: 

Understanding, weighing up and managing risks in relation to 
hardware and software

• ambiguity and innovation competence: dealing with complexity, 
uncertainty of HPC knowledge

Expansion of the HPC Portal
Provision of additional learning materials, exchange 
opportunities and support options (digital, hybrid, on-site)

Interim conclusions from Advisory Projects
• avoidance of programming/software design pitfalls by professional guidance
• significant reduction of ‘time-to-solution’ and, thus, ‘time-to-research’
• design of ‘proof-of-concept-solutions’ and further advices

Interim conclusions from Performance 
Engineering Projects
summarised project experiences for projects P1-P11:
• avg. est. familiarization & preparation time: 70%
• avg. est. time for performance optimization: 20%
• avg. est. time for reporting and exchange with applicants: 10%
• project languages: Python/Matlab/Fortran/C++
• project sizes: 375 – 75k LoC
• achieved speedups: 1.05 – 2.3
• avg. number of person months per PE project: 3
• insight on usual problems and bottlenecks of applicants

Conclusion on hpc.bw

Project-related publication:
Neumann, P./Duffek, J./Kleinschmidt, J./Leinen, W./Breuer, M./Schmidt-Lauff, S./Fink, A./Mayr, M./Firmbach,
M./Popp, A. & Auweter, A. (2022): hpc.bw: A Supercomputer with Competence Platform for the Universities of the
Federal Armed Forces. In: Schulz, D./Fay, A./Matiaske, W. and Schulz, M. (eds.): dtec.bw-Beiträge der Helmut-
Schmidt-Universität. Forschungsaktivitäten im Zentrum für Digitalisierungs- und Technologieforschung der
Bundeswehr dtec.bw. Band 1. Hamburg: OpenHSU, pp. 305–310. https://openhsu.ub.hsu-hh.de › openHSU_14569

Mentioned publications in the poster:
[DA1] DARP (2020): Deutscher Aufbau- und Resilienzplan (DARP).
[EH2] Ehlers, U.-D. (2020): Future Skills. Lernen der Zukunft – Hochschule der Zukunft. Wiesbaden: Springer VS.
[ST3] Stalder, F. (2021): Kultur der Digitalität. Frankfurt am Main: Suhrkamp.

Website HPCCP

Aim of hpc.bw: to strengthen innovative cross-location research in the field of HPC and to promote the transfer of 
relevant expertise to a wide range of disciplines & low-threshold enabling of HPC Competences acquisition

Philipp Neumann, Marie Rathmann, Johann Duffek, Hauke Preuß, Alexander Kolling 
(Helmut Schmidt University / University of the Federal Armed Forces Hamburg)

Further Project Participants at Helmut Schmidt University / University of the Federal Armed Forces Hamburg (HSU): Imane 
Bechalaoui, Andreas Fink, Piet Jarmatz, Jessica Kleinschmidt, Alexander Kolling, Willi Leinen, Sabine Schmidt-Lauff, Simon 
Schlumbohm, Yannis Schumann, Marcus Stiemer

Further Project Participants University of the Federal Armed Forces Munich (UniBw M): Max Firmbach, Matthias Mayr, 
Alexander Popp

• “Data as the raw material of the future” [DA1]
• algorithmicity: Automated decision-making processes that generate Information 

and become the basis for collective behaviour
• referentiality: processes that enable references on the basis of data and thus have 

a meaningful and formative effect on knowledge 
• collectivity: frames of reference that stabilise meanings, generate options for 

action and accessible resources

• construct knowledge on the basis of data
• Open Educational Resources and Open 

Access regarding HPC competencies
• profiling HPC discipline
• overcoming boundaries

Observed synergies with HPC Portal
Identification of frequent pitfalls and HPC/software 
challenges to feed into OERs/trainings/tutorials

Interdisciplinary Users without 
Affinity for Computer Science Beginners Advanced Users Advanced Software Developers

Need for… 

…Performance Engineering
10 out of 28 answers

…HPC & Linux Basics
14 out of 28 answers

…allocate nodes interactively /
or by writting a script 
15 out of 28 answers

Selection of survey results on needs & requirements as well as related offers of HPC Portal (multiple answers possible; N=28)

“Culture of Digitalization” [ST3] & Computer Science Behaviour

https://www.hsu-hh.de/hpccp/
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