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2 Introduction

The relevance of research software in scientific work is increasing constantly. The employment of
software for research broadens the spectrum of research methods and thus is the precondition of
countless research projects. Concurrently, challenges are evolving, e.g. referring to reproducibility,
detailed documentation for re-use and managing the various versions of software as a living research
product. Obviously, the quality of software needs to be assured. The use of research software
necessitates infrastructure for findability, testing, storing, managing. Also, research software should
be as open as possible for reuse and further development which implies a suitable licensing.

Research software is therefore taken into account as a major pillar of the Helmholtz Open Science Policy’
referring to the decision of the Helmholtz Assembly of Members that all Helmholtz Centers are to put in
place a research software policy. In order to support the Centers in this endeavor Helmholtz Open
Science Office and the Forum Research Software formed by the respective task group? of the working
group Open Science and HIFIS has developed guidelines like the “Model Policy on Sustainable Software
at the Helmholtz Centers”?® and are regularly staging meetings to exchange about best practices.

The fifth meeting of this series took place 5-6 February 2024 at the Helmholtz-Centre for Environmental
Research - UFZ. A key topic of this meeting was the formation of Open Source Program Offices. The
term is used to describe a concerted effort for an overarching structure in research organizations where
research software engineers, computer departments, research data management units,
technology/knowledge transfer units, libraries and legal departments cooperatively aim to build an
environment conductive to excellent research, excellent research software, open science and
technology/knowledge transfer.

Previous Helmholtz Open Science Fora on Research Software event were held in May 2021%, April 20228,
November 20228, and May 2023.7

"https://0s.helmholtz.de/en/open-science-in-helmholtz/open-science-policy /

2 https://os.helmholtz.de/en/open-science-in-helmholtz /working-group-open-science/task-group-research-software/
3 https://0s.helmholtz.de/en/open-research-software/model-policy/

“ https://os.helmholtz.de/veranstaltungen/foren/1-forum-forschungssoftware/

5 https://o0s.helmholtz.de/veranstaltungen/foren/2-forum-forschungssoftware/

8 https://os.helmholtz.de/en/events/fora/3rd-forum-research-software/

" https://os.helmholtz.de/en/events/fora/4th-forum-research-software/
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3 Program

Table 1: Program on Monday, February 5, 2024

Time Program Speaker

12:45 Welcome, Organizational Matters

13:00 Report from Helmholtz Open Science Christoph Bruch, Helmholtz
Forum “Open Science and Transfer” Open Science Office

13:10 0SPOs at Helmholtz Centers: Overview Vladimir Voroshnin, HZDR
of state of play

14:30 Break

15:00 Helmholtz Incubator Software Award Lena Messerschmidt,

Helmholtz Open Science Office

15:15 Software Policy Development: Process Uwe Konrad, HZDR
and Results 2021-2023

15:30 -CANCELLED- From here to there - along  Bernadette Fritzsch, AWI
journey to an institute’s software policy

15:45 EOSC-EVERSE: Paving the way towards a  Guido Juckeland, HZDR

European Virtual Institute for Research
Software Excellence

16:00 News from HIFIS Tobias Huste, HZDR

16:20 Establishing Software Citation Practices = Tobias Schlauch, DLR
at DLR

16:40 Helmholtz Platform for Research René Caspart, KIT

Software Engineering - Preparatory
Study (HiRSE_PS)

Table 2: Program on Tuesday, February 6, 2024

Time Program Speaker

09:00 Helmholtz Research Software Directory: Christian MeeBen, GFZ
Status report and roadmap for 2024

09:30 Open Research Project Guidance System: Tobias Huste, HZDR
HELIPORT

10:00 Building Scalable Time Series Data David Schafer, UFZ

Infrastructures: State-of-the-Art
Solutions for Accessible and
Interoperable Environmental Data

10:30 Break

11:00 Overview about the EU Cyber Resilience Tobias Schlauch, DLR
Act

11:30 Open-Source Software Development with  Alexander Krimm, GSI
Industry

12:00 Closing Discussion
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4 Presentations: Overview

4.1 Report from Helmholtz Open Science Forum “Open
Science and Transfer”

Christoph Bruch (Helmholtz Open Science Office) reported from the Helmholtz Open Science Forum
“Open Science and Transfer” which was staged online on 22 January 2024. The forum was an
opportunity to showcase a wide variety of examples of technology/knowledge transfer. GSI invited local
SMBs to use rack space at its data center. DESY, DZNE, and GFZ used the project SoftWert to create a
suite of support offers in the context of technology transfer. At HZDR, the transfer policy was updated
to better reflect needs of open science. The many citizen science projects within Helmholtz have lifted
their cooperation to a new level by forming a Cooperation Across Research Fields (CARF). As an
introduction to the following talk on open source program offices, Christoph Bruch referred to
presentation “Open Source Program Office at CERN -Concept and Implementation” which vividly
illustrated the link between open science. Open source, software and both technology transfer and
knowledge transfer.

4.2 0OSPOs at Helmholtz Centers: Overview of state of
play

Vladimir Voroshnin (Helmholtz-Zentrum Dresden-Rossendorf, HZDR) reported findings from the project
OpenTransfer®, a cooperation of GSI, HZDR, and Leibniz Institute of Photonic Technology, sponsored by
the Federal Ministry of Education and Research. He started his talk by explaining scenarios of the use of
software across projects, research entities, and companies, thus analyzing the concept open source.
He emphasized that open source creates opportunities to align social impact and economic goals. Clearly
this is a key motivation for the cooperation of software engineers and researchers in developing and
maintaining free open source software. The term open source policy office can refer to a physical unit
within an organization, but it can just as well be understood as a label for a bundle of services. This
approach fits the necessity to align the development of support services for the production of free an
open source software with greatly varying environments such as the individual Helmholtz centers.

4.3 Helmholtz Incubator Software Award

As was announced in the previous Helmholtz Open Science Forum on Research Software, an initiative of
Helmholtz Federated IT Services® (HIFIS), the Helmholtz Information & Data Science Academy™ (HIDA),
the project ,,Helmholtz Platform for Research Software Engineering - Preparatory Study”™ (HiRSE_PS),
and the Helmholtz Open Science Office™ have been collaborating to realize the Helmholtz Incubator
Software Award.™

8 https://www.gsi.de/en/work/administration/stabsabteilungen_stellen/technology_transfer/open-transfer
S https://www.hifis.net/

© https://www.helmholtz-hida.de/en/

" https://www.helmholtz-hirse.de/

2 https://os.helmholtz.de/en/

8 https://o0s.helmholtz.de/en/open-research-software/helmholtz-incubator-software-award/


https://www.gsi.de/en/work/administration/stabsabteilungen_stellen/technology_transfer/open-transfer
https://www.hifis.net/
https://www.helmholtz-hida.de/en/
https://www.helmholtz-hirse.de/
https://os.helmholtz.de/en/
https://os.helmholtz.de/en/open-research-software/helmholtz-incubator-software-award/
https://os.helmholtz.de/en/open-research-software/helmholtz-incubator-software-award/
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Lena Messerschmidt (Helmholtz Open Science Office) has recapped the developments up to this point.
After the publication of the Call for Nominations initiated the two-phase application period in Juli 2023,
the Helmholtz Centers were asked to provide up to three nominations each. The nominees were then
asked to apply via the Helmholtz Initiative and Networking Fund.

Helmholtz Incubator Software Award 2023

Nominations and applications per Center
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Figure 1. Almost every Helmholtz Center submitted up to three nominations.

Currently, the software entries are being reviewed by an external group of national and international
experts in the field of Research Software Engineering. A concluding panel meeting will be held to
determine the winners in the three categories “Scientific Originality”, “Sustainability”, and
“Newcomer”.

Noteworthy is also the strong connection to the Helmholtz Research Software Directory™ (RSD). For a
software to qualify for the award, it needs to be registered in the RSD with a well-maintained profile.
The publication of the Call for Applications to the Helmholtz Incubator Software Award led to a strong
increase in software entries in the RSD, as Christian MeeBen reported later on in his contribution on the
RSD.

Applications by research field

Aeronautics,

Space and
e Transport
3
Matter
9
Earth and

Environment

|_Energy
1

Figure 2. Applications to the Helmholtz Incubator
Software Award by research field.

™ https://helmholtz.software/
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4.4 Software Policy Development: Process and Results
2021-2023

In his talk, Uwe Konrad (Helmholtz-Zentrum Dresden-Rossendorf, HZDR) illustrates the process of
developing a software policy at HZDR, spanning about two years, which resulted in publication in
December 2023. The first draft started out with the Model Policy on Sustainable Software at the
Helmholtz Centers™, and the final policy in its current form also builds upon the software policy™
published by ForschungsZentrum Jilich (FZJ) and the model of software application classes™ as
proposed by the German Aerospace Center (DLR). The policy combines obligations and support offers
with strategic guidance for the choice of an open-source software license in the form of a decision tree.
The decision tree has been presented and discussed in this Forum and can be found in its full form in
the annex.

4.5 From here to there - a long journey to an institute’s
software policy

Research software guidelines help ensure the quality of software as a basis for scientific research. On
the one side, establishing policies and guidelines provides a reliable basis for developing shared
processes and infrastructures, as well as standardized ways of dealing with research software. On the
other side, policies are an opportunity to empower developer teams with autonomy based on clarity,
direction and defined boundaries. However, the process of implementing a policy in an institute can be
challenging. In this talk, Bernadette Fritzsch will discuss some experiences with this process at the
Alfred Wegener Institute (AWI, Helmholtz Center for polar and marine research).

[The talk had to be canceled, but the slides are provided in the annex.]

4.6 EOSC-EVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence

Guido Juckeland (Helmholtz-Zentrum Dresden-Rossendorf, HZDR) introduced the upcoming project
(scheduled start March 1, 2024) “EVERSE"', which is an acronym for “European Virtual Institute for
Research Software Excellence”. The project is a European endeavor of HZDR along with partners across
ten countries. Their aim is to create a European network of Research Software Quality by ensuring best
practices for research software curation, quality, and preservation, as well as adopting a three-tier
model for research software that captures the varying complexity of software and its development.
Additional emphasis will be placed on credit and recognition for developers and software as essential
components of the scientific process.

To leverage existing tools and resources, the work will build on existing practices and standards across
research communities as represented by the EOSC Science Clusters.” Because the Helmholtz
Association covers four of the five research fields defined by the EOSC Science Clusters, participation

® https://o0s.helmholtz.de/en/open-research-software/model-policy/
® http://hdl.handle.net/2128/33259

7 https://zenodo.org/records/1344612

8 https://everse.software/

® https://zenodo.org/records/3675081


https://os.helmholtz.de/en/open-research-software/model-policy/
https://os.helmholtz.de/en/open-research-software/model-policy/
http://hdl.handle.net/2128/33259
https://zenodo.org/records/1344612
https://everse.software/
https://zenodo.org/records/3675081
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and representation of Helmholtz in “EVERSE"” is especially meaningful. Further details regarding the
project structure and expected outcomes can be found in the slides in the annex.

4.7 News from HIFIS

The team of Helmholtz Federated IT Services - HIFIS? is distributed across eleven centers and organized
into three clusters: backbone, cloud, and software. However, their work affects nearly everyone working
at Helmholtz, for example by providing unified user authentication via the Helmholtz ID or the Helmholtz
Cloud?. In his presentation, Tobias Huste (Helmholtz-Zentrum Dresden-Rossendorf, HZDR) provided
insight into the core topics of HIFIS:

Education and Training: courses, material and workshops related to the Research Software
Engineering (RSE) practice

Community: building communities supporting the cultural change related to RSE, building and
maintaining a Helmholtz-wide Research Software Directory??

Consultation: contact points and collections? to address RSE-related questions

Technology: sustainable and well-integrated infrastructure services to support the software
development lifecycle

Future topics are also planned to include aspects of cyber- and software security.

4.8 Establishing Software Citation Practices at DLR

Compared to most of the other Helmholtz Centers, the German Aerospace Center (DLR) already has a
history of software guidelines due to the nature of space applications. The DLR Software Engineering
Guidelines?* and its Open Source Brochure? are available online, but Tobias Schlauch (DLR) and his team
are also working on an extensive update of the existing support system. Their goal is to establish a more
binding open-source policy that closely follows the Model Policy on Sustainable Software at the
Helmholtz Centers? that has been published by the Helmholtz Open Science Office in 2019.

Furthermore, their focus is on enabling practices of software citation at DLR that are in line with the
guiding principles of software citation.? The two essential steps for this are providing citation metadata
for the software in a CITATION.cff file and publishing the software in publication repository. Zenodo? is
a good example for a public publication repository as it provides storage of standardized metadata,
archived artifacts, and DOIs as persistent identifiers, but closed-source software should be published in
an organizational publication repository as well. To help simplify the process of software publication,
the Helmholtz project HERMES? develops automated workflows to publish research software with rich
metadata.

20 https://hifis.net/

2 https://helmholtz.cloud/

2 https://helmholtz.software/

3 https://github.com/hifis-net/awesome-rse

24 https://rse.dIr.de/01_guidelines.html

% https://www.dIr.de/de/medien/publikationen/broschueren/opensource-software_dIr_2022.pdf
% https://o0s.helmholtz.de/en/open-research-software/model-policy/

2" https://peerj.com/articles/cs-86/

28 https://zenodo.org/

2 https://project.software-metadata.pub/
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https://rse.dlr.de/01_guidelines.html
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4.9 Helmholtz Platform for Research Software
Engineering - Preparatory Study (HiRSE_PS)

Software as a research infrastructure is a key component for scientific in all research fields of
Helmholtz. The project “Helmholtz Platform for Research Software Engineering - Preparatory Study”3°
HiRSE_PS) is aimed at establishing central activities in Research Software Engineering (RSE) at Helmholtz
by providing a testbed for structural RSE support. The tree pillars of their work include so-called
Community Software Infrastructure (CSI) groups, a central support and consulting unit, and the on-
going HiRSE Seminar series on varying topics of RSE.

René Caspart of Karlsruhe Institute of Technology (KIT) went on to explain the objectives of the different
work packages and how they are being implemented in the Helmholtz infrastructure. The CSI groups for
example are designed to answer the question of how RSE should best be embedded into research groups.
Apart from structural implications, this also heavily relies on establishing a technological basis as well
as enabling processes.

The HiRSE Seminar series® has been on-going since April 2022 and since then has accumulated over 25
talks, the recordings of which can be accessed on Youtube.3? Caspart also announced that the KIT with
be hosting the first German Summer School on Research Software Engineering in September 2024.

4.10 Helmholtz Research Software Directory: Status
report and roadmap for 2024

After introducing the Helmholtz Research Software Directory®® (RSD) at the previous Helmholtz Open
Science Forum on Research Software in May 2023, Christian MeeBen (Helmholtz Centre Potsdam GFZ)
gave a status update for the HIFIS Software Community project. Within the past nine months the usage
of the RSD has grown significantly, with the number of software entries more than doubled and almost
all Helmholtz Centers contributing their software. From looking at the growth timeline it can also be
derived that the opening of the call for the Helmholtz Incubator Software Award has influenced the stark
increase. An entry in the RSD is necessary for a software to qualify for the Award.

MeeBen also talked over some new features of the platform that have recently been added, like
automatic mention scraping and links to personal ORCiD3®** pages. Future plans include a standardized
API, a license consultation service, and a better representation of the Helmholtz research fields.

4.11 Open Research Project Guidance System: HELIPORT

In this talk, Tobias Huste (Helmholtz-Zentrum Dresden-Rossendorf, HZDR) introduced the project
HELIPORT?®®. "HELIPORT" stands for Helmholtz Scientific Project Workflow Platform and aims to embed
the complete scientific lifecycle into a platform to create FAIR and comprehensible project descriptions.
It is funded by the Helmholtz Metadata Collaboration and the project members amongst HZDR are

30 https://www.helmholtz-hirse.de/

3 https://www.helmholtz-hirse.de/series.html

32 https://www.youtube.com/@Helmholtz_Platform_for_RSE
33 https://helmholtz.software/

84 https://orcid.org/

38 https://heliport.hzdr.de/

10
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Forschungszentrum Jilich (FZJ) and Helmholtz Institute Jena. It grew out of the challenge to support
the many steps of different research experiments within the research fields Matter, Energy, and Health
with tools for electronic lab books, interactive analysis, publication of datasets, workflow management,
and handle generation and management. HELIPORT's goal is to link these different resources and thereby
provide a uniform access to and between all services and systems.

HELIPORT is designed to answer scientists’ questions like “How to automate recurring processes and
keeping track of status and data products?”, “Which data and software can be published, and how?",
or “How to onboard new team members into to project lifecycle and associated tools?”. HELIPORT does
this by describing and collecting all metadata from all services and systems involved in a scientific
experiment. The code and documentation are publicly available in the repository.3® An extensive overview
of the architecture and features can be found in the slides in the annex.

412 Building Scalable Time Series Data Infrastructures:
State-of-the-Art Solutions for Accessible and
Interoperable Environmental Data

David Schafer of UFZ Helmholtz Center for Environmental Research presented his team’s approach to
building scalable time series data infrastructure. The approach is built around the need for FAIR sensor
data in environmental earth sciences. It consists of three components which are separate systems to
handle metadata, data, and quality control markers respectively. These systems are collectively hosted
inside a Docker environment.

The system for integrated time series management, time.l0%, as well as the other two components,
has been developed by Schafer and his team at UFZ. It provides distribution, transfer, storage, and
visualization of time series data in accordance with FAIR standards. First pilot projects using time.lO are
already running at UFZ, with production use planned for this year. In general, it is meant to be part of
upcoming large-scale infrastructures like the German National Research Data Infrastructure (NFDI)®® and
the European Open Science Cloud (EOSC)®*® by embedding into the DataHub of the Research Field Earth
and Environment*“°.

4.13 Overview about the EU Cyber Resilience Act

The Cyber Resilience Act*' (CRA) is an upcoming EU legislation which establishes general cybersecurity
rules for placing software and hardware products on the EU market. Among general cybersecurity rules,
the main elements of the law regard obligations for manufacturers, distributors, and importers,
requirements, harmonized standards, conformity assessments, reporting, and market surveillance. In
its initial draft, the CRA was formulated in a way that could potentially highly disrupt the research
software ecosystem. Incalculable risks could have led to unavailability of important open-source
projects developed within Helmholtz and beyond.

36 https://codebase.helmholtz.cloud/heliport/heliport

7 https://codebase.helmholtz.cloud/ufz-tsm/

%8 https://www.nfdi.de/?lang=en

3% https://eosc-portal.eu/

40 https://datahub.erde-und-umwelt.de/en/

“ https://digital-strategy.ec.europa.eu/en/policies/cyber-resilience-act

1
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After rounds of feedback and re-evaluation, the proposal has been re-worked and now considers open-
source specific development models more differentiated. In his presentation, Tobias Schlauch (German
Aerospace Center, DLR) highlights the key elements of the new proposal and in which ways it touches
open-source software. He also provides a decision graph to determine whether or not an open-source
software project is covered by the CRA.

The final text of the CRA is currently under preparation and its final publication is expected for mid-
2024. After that, three years will be granted to prepare for full application to the rules.

4.14 Open-Source Software Development with Industry

In his talk, Alexander Krimm of GSI Helmholtz Center for Heavy lon Research talked about how
researchers at GS| use open-source paradigms to collaborate with companies in the private industry.
The reason for this need for collaboration with external partners is a very high demand for sustainable
software development that cannot be covered by current in-house resources.

After they became dissatisfied with the previous contract model for industry collaboration, Krimm and
his team at the FAIR particle accelerator facility*? developed a new ‘agile’ and ‘lean’ framework contract
to enable faster and more lightweight dispatch of projects to a pre-qualified pool of industry partners.
The selection process for potential partners is guided by a public open-source track record. When
beginning a new cooperation, the short-form legal contract is accompanied by an agile process
description that focuses on small and re-usable components, live iterations and incentives for
efficiency. The guiding principles of this approach are focusing on function over form, building upon
existing projects if possible, co-development, and shared code ownership. Most importantly however,
collaborations must be based on trust and open and transparent communication.

5 Outlook

The Meeting was concluded with a general discussion on future activities within Helmholtz supporting
research software development. One key outcome of this conversation was consensus concerning the
importance of the HIFIS services and based on this the necessity to engage in advocacy for continued
financial support for the platform.

The report concerning the conflict of objectives resulting from the EU Cyber Resilience Act's aim to
increase cyber security and the open source software community’s aim to avoid overly burdening
software maintenance obligations and liability risks illustrated that support for open source software
production includes engagement with law makers. This was seen as a potential task for open source
policy offices or comparable structures in Helmholtz.

There was also agreement that the importance of cyber security has greatly increased and that this
trend is likely to continue. The consideration in HIFIS to address this issue more prominently was
unanimously supported.

42 https://www.gsi.de/en/researchaccelerators/fair
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Report from

Helmholtz Open Science Forum:
Open Science and Transfer

Dr. Christoph Bruch

Helmholtz Association
Helmholtz Open Science Office

Helmholtz Open Science Forum: Research Software — 5-6 February 2024, Leipzig
staged by: Helmholtz Task Group Research Software & Helmholtz Open Science Office
hosted by: Helmholtz Centre for Environmental Research



Various colors of transfer — many stakeholder groups

= Knowledge/technology transfer can be achieved in many ways.

= Open science is one way.

= Since the development of “open policies” concerning publications, data, software (hardware may be next) and
trying out new forms of societal engagement, e.g. citizen science, Helmholtz Open Science Office has been
creating opportunities for exchange of different stakeholder groups within and outside Helmholtz.

= The latest example is the HelImholtz Open Science Forum: Open Science and Transfer (22 January 2024)

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024) https://o0s.helmholtz.de 2


https://os.helmholtz.de/veranstaltungen/foren/2-forum-zu-open-science-und-transfer/https:/os.helmholtz.de/veranstaltungen/foren/2-forum-zu-open-science-und-transfer/

Helmholtz Open Science Forum: Open Science and Transfer

= QOpen Source Program Office at CERN - Concept and Implementation
Suinje Dallmeier-Tiessen, CERN

= Das Digital Open Lab der GSI
Tobias Engert, GSI

= SoftWert — Verwertung von Forschungssoftware erfolgreich gestalten
Zahra Saleh, DESY; Janine Fischer, DESY; Lisa Wenzel, GFZ

= (Citizen Science und Partizipation @Helmholtz
Julia von Gonner, UFZ; Christin Liedtke, Helmholtz-Gemeinschaft, Geschaftsstelle Berlin

= QOpenTransfer — Open Science and Transfer Icebreaker: Open Toolbox for Technology Transfer
Vladimir Voroshnin, HZDR

= QOpenFlexure Microscope - Open Hardware in practice
Julian Stirling, Freelancer

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024) https://o0s.helmholtz.de 3



CERN: Open Source Program Office (OSPO)

What will the OSPO do?

= The OSPO develops and drives Open Source practices, promotes CERN as a
contributor to Open Source development; asserts CERN as competent and conscious
user of Open Source; and enables CERN's due diligence related to Open Source.

= The OSPO s an entry point to CERN’s expertise in Open Source.

= The OSPO is an open and inclusive service, working internally across departments
with and for the entire CERN community, and externally as a visible interface to
potential partners and the interested public.

= The OSPO may provide or organise events, communication, support and training
related to Open Source.

|
)

o
o

@F-ﬂhﬁl Science 22,01 2024 Dr. Sonje Dalimeier-Tiessen | CERN Open Science

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024)

https://os.helmholtz.de
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GSI: Digital Open Lab

Digital Open Lab
Real-Labor im Green IT-Cube F"\IR I 1

FAR m==w ~
*Angebot zur Bereitstellung der Infrastruktur und IT-Kompetenzen von GSI
und FAIR fur die gemeinsame Entwicklung rund um die Themen HPC, Big
) Data und ultraschnelle Datenerfassung, einschlieflich
Gemeinsame Softwareentwicklungen und Produkte
Entwicklung
J
N
+Zugang zu HPC-Systemen und Projekten fiir externe Partner tber
. Kooperationsprojekte
Gewinner des Datacenter .
Strategy Awards 2022 im Bereich R
Innovation /
~
Damit wurde die Strategie von GSI/FAIR zur
Nutzung des Green IT Cube als Reallabor zur +Angebot von Dienstleistungen im Rechenzentrum
Entwicklung neuer Ideen und Innovationen in Bereitstellung
Zusammenarbeit mit Startups, KMU’s und von Rackspace
Forschungsinstituten gewiirdigt. /

Dabei setzt GSI/FAIR auf die Open Innovation
Strategie und die Co-Innovation Strategie

FAIR GmbH | GSI GmbH Dr. Tobias Engert

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024) https://o0s.helmholtz.de 5



DESY/DZNE/GFZ: SoftWert

Entscheidungshilfe fur Transferwege

Entscheidungsbaum
(basierend auf technischen und rechtlichen Restriktionen)

Kommerzielle Open Source Service,
Verwertung Veroffentlichung Dienstleistungen

Rechtliche Fragestellungen

L ] [re—
HaImhatz 0pan Sxdence Fonum| BUEF Projest: St 22 Jarwar2ze (W] 25 (oous o avnadd w8

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024)

https://o0s.helmholtz.de
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HZDR: Open Transfer

* Miss out opportunities
related to OPEN

« Often unnecessarily
effort & recourse on
protecting knowledge

« Collaboration and
synergies bottlenecks

+ Take perspective of the
end-product
* Do what is necessarily

New OPEN tool
box needed!

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024)

https://o0s.helmholtz.de
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Presentation at Research Field
Earth and Environment

Citizen Science @ Helmholtz

Annual CS@Helmholtz ThinkCamps

Start CS@Helmbholtz WT AK 2020 2021 2022 2023
Feb 17 Mai & Sep 18

2@ Helmholtz CS

® © online survey

rr X

Development CARF CitizenScience@Helmholtz

T [ T

Green Paper Citizen Science Helmholtz Thinktank WT AK Conf White Paper Citizen Science
Stragegy 2020 for Germany May 18 Dec 19 Stragegy 2030 for Germany
International conference Launch & CS festival
April 22

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024) https://o0s.helmholtz.de 8



Citizen Science @ Helmholtz

HELMHOLTZ

Citizen Science

Cooperation Across Research Fields (CARF)

Citizen Science and Participation@Helmholtz

HELMHOLTZ

Open Science

® Themenibergreifende Forschungskooperationen zur
Starkung der CS-Kompetenzen & Synergien @Helmholtz

e Strategische Positionierung & Innovation im Bereich
Citizen Science

e Citizen Science Qualitatsstandards, Methodik &
Indikatorik
o Wissenschaftliche Exzellenz
o Gesellschaftliche Wirkung
o Aktionsplan zur CS-Whitepaper-Strategie

Earth and
Environment

Strategic
development

Evidence base

for socio-political
desicions

Ethics
Research on CS

Volunteer
management

Citizen
Science &
Participation
research
competence

Impact of research

infrastructures
Funding

Technology
acceptance

Data
protection

Participatory
methods

Learning

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024)

https:

/0s.helmholtz.de

9



OpenFlexure Microscope - Open Hardware in practice

There is a sliding scale of openness Why build another medical microscope?

Fully Open

g How much does a commercial microscope cost?

e Openly licensed

e Full history of original design
files is available ! Purchase cost ~£20,000

e Everything Patented
rything e Design intent explained ¢ e

e Design files private .
& P e Move the conversation

online

e Fully documented ‘ Maintenance: Parts cost + engineer travel

e Fully open toolchain

e Trade secrets

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024) https://o0s.helmholtz.de 10



Thanks for your attention!

Helmholtz Open Science Forum: Research Software (5-6 Feb. 2024) https://o0s.helmholtz.de 1
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E-Mail: open-science@helmholtz.de

Mastodon: @HelmholtzOpenScienceOffice@helmholtz.social

Website: https://o0s.helmholtz.de

Mailing list for members of Helmholtz:
Helmholtz Open Science Professionals

Helmholtz Open Science Newsletter



mailto:open-science@helmholtz.de
https://os.helmholtz.de/
https://os.helmholtz.de/open-science-realisieren/mailingliste/
https://os.helmholtz.de/bewusstsein-schaerfen/newsletter/
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6.2 OSPOs at Helmholtz Centers: Overview of state of
play

27



open = o Lebnizipht O B

DRESDEN ROSSENDORF
D>
I ranSfer Presenter: Dr. Vladimir Voroshnin

OSPOs at Helmholtz Centers:
Overview of state of play

Plan:
« OSPO Introduction,

 OQOurideas
 Discussion on how to we converge?

Published at zenodo.org/communities/opentransfer © Dr. Vladimir Voroshnin | HZDR | CC BY 4.0



https://creativecommons.org/licenses/by/4.0/

OSPO: Open Source Project Office

On open source is about

« code, text, creative materials (copyright law)
- collaboration and co-development culture
* open licensing

« partnerships and collaborations (also commercial)



Metaphor: Recipe vs Meal




OSPO: Open Source Project Office

Managing an organization's open source efforts

-> widely known in industry

 Open source policies, guidelines, instructions, ...
 Ensuring compliance with licenses

« Aligning with commercial and social impact goals
 Fostering community engagement and synergies

 Promoting the use (utilization) of open source



OSPO: Reason for existence / added value

How to tackle when it comes to the details?

« Open source is a tool to be used (e.g., better science, commercial, ...)
 Processes and administrative support

 Decision making support

 Legal support

« Business and partnership support

« Connecting and building expertise

« Creating efficient and structured process



OSPO: parts to be covered

How to tackle when it comes to the details?

Software (already do it)

Hardware (to be developed)

Data (not quite copyrighted)

Materials (e.g., educational)

What is the goal and what should be done?



OSPO: actors

Combining different perspectives

« Software developers

- Software and data infrastructure developers
 Researchers (content producers)

« Administration (financing)

* Legal (legally clean)

 Technology Transfer (utilization)



OSPO: two main perspectives

 How To: constancy, education, tools...

* Decisions, outcomes and responsibility



OSPO: at HZDR

We anyway do it, now it’s more transparent and structured

 GitLab
 Life documentation

* Involving different perspectives

 Software
« Hardware

« PData

« Content



OSPO: Structured discussion

How to reach synergy (1+1 > 2)

 What is the need from our centers regarding OSPO?
 What we already do regarding open?

-> what efforts exist in centers

-> How to make it more systematic
 What we can share from what we already have?
 What we don’t have?

 What we need to make it together



HELMHOLTZ

Open Science

6.3 Helmholtz Incubator Software Award

No slides
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6.4 Software Policy Development: Process and Results
2021-2023
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Software Policy Development
Process and Results 2021-2023

Uwe Konrad, HZDR Policy Team

Information Services and Computing - Dr. Uwe Konrad - u.konrad@hzdr.de - www.hzdr.de/fwc




HZDR- Software Policy - Timeline

Policy Development Process

Create first draft

» Define scope

» Start with Helmholtz
policy template

» Discuss guidelines and
legal aspects

Initial phase

» Decision by the
HZDR board

» Set up WG

» Invitation of the
expert team

Aug.
2021

Sept. 2021 -
Feb. 2022

Kick-off
» Define Goal, Roles and Process
» Invite Team:

SW Development,

SW Engineering,

Transfer Office,

Legal Office,

IT and Library

Review first
draft

Create second draft
» Use FZJ Policy as starting

» Broad review of point
all stakeholders » Discuss DLR application
classes

» Create open source
license guideline

Feb.-May
2022

May 2022 -
May 2023

Result

»
»

»

»

The policy should be more specific
Classification according to
application classes missing
Improve guidelines for license
selection

SW publication process to be
described in detail

Review second
draft

» Final Review of
all Stakeholder
» Involve HZDR

Signature

» Signature by
science and
administration

Digitalization
Team
Jun.-Okt. Dez.
2023 2023
Result

» The policy is well accepted

» To describe the support services
is important

» The digital publication process
is analogous to the publication
of articles and data

mneJr

Mitglied der Helmholtz-Gemeinschaft
Dr. Uwe Konrad | Institut FWC |

www.hzdr.de



The HZDR Software Policy

Inhaltsverzeichnis
Seite
Deckblatt ... s 1
Praambel ... s s e e 3
1 Geltungsbereich ... 4
2 Grundsatze zur Entwicklung, Dokumentation und Weitergabe von Software
AM HZDR.... ... s e s e e 4
2.1 Klassifizierung nach AnwendungskIassen ........cccccvciviimmriennnsnn s snennn s 5
2.2 Mindeststandards und MaBRnahmen fur die Anwendungsklassen ......cccccce.u. 6
2.3 Bereitstellung, Weitergabe und Zitation ......ccccoviivvieniiiniiimrrnn s, 9
3 Unterstltzung und Angebote am HZDR ... s sasn 1
3.1 Beratungsangebote und Entscheidungshilfen .......comeeinncnnnssssnnnnennn 1
3.2 Unterstltzungs- und Weiterbildungsangebote ... iininnnssssnnnniennn 1
3.3 Wissenschaftliche und wirtschaftliche Verwertung und Lizenzwahl........... 12
3.3.1 Open SoUurce-LiZEeNZen ... e s s s 13
3.3.2 Proprietare LiZENZeN...... s rsssn s s rssss s sss s ss s s s nssnss s 13
4 = . L 14
5 INKrafttreten ... s s 14
6 Weiterfihrende Informationen.......eeeiscnninss s s e 15
7 BegriffSerlaUterUnNgen ... s s s s s 16

Anlagenverzeichnis

Anlage 1

Checkliste fur die Weitergabe von Software

Anlage 2

Entscheidungshilfe Open Source Lizenz

mneJr

Mitglied der Helmholtz-Gemeinschaft
Dr. Uwe Konrad | Institut FWC |

www.hzdr.de



Seite 4

HZDR Software Policy — OS License Choice (1)

Strategic guidance for the choice of an open-source software license

s the software
community-driven
and is there a preferred
license in this
community?

Permissive Licenses

In contrast fo licenses with copyleft, permissive
licenses do not limit the choice of licenses, do not
determine which license needs to be used, and do
not demand that a derivative work is to be made
available under a specific license. Reusability is
greatest with permissive licenses.

In the broadest sense, is a
library to be developed
(includable code snippet. linkable
maoduile or library, or a
loadable plugin)?

es

Should the software be
combinable with derivative
work without problems?

{Attention, this may limit reusability)

Choose a license
— e

preferred by the
community

Consult for licenses not recommended by the HZDR

No

Should dervative work be
made available under a
campatible license?

Contact FSVB in case of lack of
clarity (e g. dual licensing,
licences not mentioned in the list
of recommended licenses of the
HZDR, special requirements)

Strong vs. Weak Copyleft Licenses

Copyleft limits the choice of licenses, determines which
license needs to be used, and demands that derivative
work is to be made available under a specific license.
Copyleft limits reusability because license compatibilities
need to be taken into account.

Strong copyleft demands that all components are put under
a specific license without exceptions, whereas weak
copyleft defines exceptions to this rule.

Example of preferred choice of weak copyleft over strong
copyleft:

Development of a library (e.g. includable code snippet,
linkabie module or ibrary. or a loadabie plugin) which can
be reused easily; the work which uses the library can be
put under a different icense than the library itself

Dr. Uwe Konrad

Institut FWC

™
Mitglied der Helmholtz-Gemeinschaft

A=

www.hzdr.de



o
HZDR Software Policy — OS Licensg Choice (2)

Should changes to
the SW, not including
linking or redestribution, result
in the derivative work to be
made available under
a compatible license?,

Should the use across a
network determine
the license of the derivative
work(e.g. offered as 5aas
by third parties)?

Nf Yes
Permissive Strong Copylett f
Weak Copyleft g Lopy Strong Copyleft
;%QBES:BAE?;LES_) (e.9. LGPL, MPL) (e.g. GPL, EUPL) (e.g. AGPL)
#
- S
# Y
# "
# "
# b
7 i

Mo, it is a small software component?

MIT Apache-2.0 LPGL-3.0-or-later

GFL-3 0-or-later

AGPL-3.0-or-later

N -
NMaeor
Mitglied der Helmholtz-Gemeinschaft

Dr. Uwe Konrad | Institut FWC |

www.hzdr.de



Thank you for your attention !

m.bussmann@hzdr.de
c.hueser@hzdr.de

t.huste@hzdr.de

u.konrad@hzdr.de
m.moravcikova@hzdr.de
b.wolf@hzdr.de

n.wagner@hzdr.de and many more....

Special thanks for the work of the teams at DLR, FZJ, GFZ, the Helmholtz
Open Science Office and the software working group!

N -
A=
Mitglied der Helmholtz-Gemeinschaft
Dr. Uwe Konrad | Institut FWC | www.hzdr.de
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6.5 From here to there - a long journey to an institute’s
software policy
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https://creativecommons.org/licenses/by/4.0/deed.en

People behind Research Software QAW

The Reproducibility Guru @ @ The Researcher

— Learns lots of software C “—% — Needs analysis scripts (or other
tools in order ~ z / ; U software skills) for her research
to make his research L\‘\/%/ T — Learns what she needs
reproducible 7\/ A

f@—] The Geek
The Software Person =< — Writes shoftwgretas part of her
— Is hired to work on aO% b reésearch projéc

— Would like to code more, but
needs to think about her

@ career and write papers
The Go-to Person in case if
1A

S problems

software for a
research project

QU} — Knows how to solve all kinds of
[‘_l computer problems
pictures © H. Seibold, S. Janosch, 0SD2019 U “ N _IS h_lred to work on other thlngs but
o © is kind enough to help because he

likes it



Research Software in Helmholtz QNI

Embedded in Open Science

2017 2019 2&2}1 Klist to Support the Helmholt
, _ ,Checklist to Support the Helmholtz
~Empfehlungen zur ,Model Policy on Sustainable Centors in | lpp ting Polici
Implementierung von Leit- und L enters in Implementing Folicies on
.p me g : Software at the Helmholtz Centers Sustainable Research Software
R!Chtllnlen Zum Umgang mit ) https://dOf.oqu0.2312/os.helmholtz.007 (Germ.an), https.//doi.org/10.48440/es helmholtz.031 (German)
wissenschaftlicher Software https:/doi.org/10.48440/0s.helmholtz.041 (English). https://doi.org/10.48440/0s.helmholtz.038 (English)

https://doi.org/10.2312/0s.helmholtz.008

*
A

2016
Task Group FoSW,
Workshop


https://doi.org/10.2312/os.helmholtz.008
https://doi.org/10.2312/os.helmholtz.007
https://doi.org/10.48440/os.helmholtz.041
https://doi.org/10.48440/os.helmholtz.031
https://doi.org/10.48440/os.helmholtz.038

Research Software Policy at AWI (1) OAVAY) A

2020 /

Mandate from
IT Board

2020 2021
Writing Team Survey ,Research

Software at AWI“

2021
First version of AWI Research
SW Policy presented at ED


https://doi.org/10.2312/os.helmholtz.008
https://doi.org/10.2312/os.helmholtz.007
https://doi.org/10.48440/os.helmholtz.041
https://doi.org/10.48440/os.helmholtz.031
https://doi.org/10.48440/os.helmholtz.038

Research Software at AWI - Survey

.Y, V/

Survey on Research SW at AWI

- 112 responses

- different quality of input

- 69 Research Software projects mentioned;
55 of them further specified (name, aim, ...)

=>Research Software is developed in all
divisions

Software Projects

Infrastructure

Climate

Biosciences 3
Sciences

Geosciences



Survey results — Software publications (OFAVAY/

- Most software not published yet

- Software publication not well known Software Publication

- Changes now with collecting the new published
. . / without PID
indicators ' 19%
published with
not published / \ PID

60% 21%

The Turing Way Community, & Scriberia. (2019). lllustrations from the Turing Way
book dashes. Zenodo. https://doi.org/10.5281/zenodo.3332808



Survey results — free text AAVAY/ A

»,ES brauchte klare (“We need clear Iicensing\ ,lch finde wichtig, dass )
Richtlinien und Regeln || requirements from the Forschungssoftware eine doi
far die Lizenzen." AWI. Preferably open bekommt, mit der man dann
source only!” leicht auch andere Software die
/ man genutzt hat zitieren kann® )
.Die eigentliche Frage ist, .Wichtig ist die )
ob und welche Lizensierung Zitierbarkeit des Modells
des Quellcodes Uiberhaupt =>Need for policy und dessen Sichtbarkeit
moglich ist” in der Community.” )

Danger of double
citations (descriptive
paper and data/SW)

, ..we do not have the time ..
in making SW professionally
and publicly available.

Support there would help.”




Research Software Policy at AWI (1)

.Y,/

IT Board

Mandate from

2020
Writing Team

2021

First version of AWI Research
SW Policy presented at ED

2021
Survey ,Research
Software at AWI*

2022

2023 2023

AWI Research
Software Policy
comes into effect

Info Seminar

Presentation and discussions in all research
divisions and Computing/Data Center

Legal Department, Technology Transfer,

Library


https://doi.org/10.2312/os.helmholtz.008
https://doi.org/10.2312/os.helmholtz.007
https://doi.org/10.48440/os.helmholtz.041
https://doi.org/10.48440/os.helmholtz.031
https://doi.org/10.48440/os.helmholtz.038

Yet another Policy?

.Y, V/

CC BY-SA 3.0, Alpha Stock Images - http://alphastockimages.com/

g ™

Ombudsperson Science

Leitlinien
Good Scientific Practice
Open Access Publication
Data Paolicy
Software Policy

Animal sample material

Risk Assessment




Remarks @)LV, V/

- Policies and guidelines can support improving software quality
- Many stakeholders involved
- Policy vs guideline
- Try not to write a ,perfect” policy
- Focus on most relevant aspects
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6.6 EOSC-EVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence
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N EO0SC | EVERSE

Paving the way towards a European Virtual
Institute for Research Software Excellence

Funded by

-0SC-

Y

the European Union

RS

/
/

/’“ / o \\
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[
|

l
| This project has received fu nd‘ng fror‘rJ the European Union’s Horizon Eprope Programme

|
\
\\ | ‘\\ \ under GA 01129744 EVERSE — HORIZON- |W 2023- EDSC -01-02
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N EeOoSC | EVERSE

Research Software: The backbone of research

« Software is ubiquitous in Research.
« Communities have created numerous software applications that are essential to progress in their fields.

* The reliability of these applications, how effectively they can be reused and their long-term sustainability,
are critical aspects for future progress.

* For example:

o software used in healthcare must be trustworthy to ensure the safety and well-being of patients.
o reliable software ensures accurate weather forecasts that we all rely on for planning.

* This necessary trust in research/community software longevity requires a transparent display of good
engineering and clear organisational processes that enable continuity.

* Ensure research software curation, quality, preservation and adoption of best practices tailored to
developers at all levels.

EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence



N EeOoSC | EVERSE

Making Research Software a first class citizen for the scientific
endeavours

Research Data

Research Software

In a given programming language design, a first-class citizenl! is an entity which supports all the operations generally available to other
entities. These operations typically include being passed as an argument, returned from a function, and assigned to a variable.[!]

EOSCIEVERSE: Paving the way towards a European Wikipedia (2023/11/12). https://en.wikipedia.org/wiki/First-class_citizen

Virtual Institute for Research Software Excellence


https://en.wikipedia.org/wiki/Programming_language
https://en.wikipedia.org/wiki/First-class_citizen
https://en.wikipedia.org/wiki/Parameter_(computer_programming)
https://en.wikipedia.org/wiki/Function_(computer_programming)
https://en.wikipedia.org/wiki/Variable_(computer_science)
https://en.wikipedia.org/wiki/First-class_citizen
https://en.wikipedia.org/wiki/First-class_citizen

N EeOoSC | EVERSE

Not all software has the same level of importance ...

Research software infrastructure

0 It involves research software that captures more broadly accepted
and used ideas, methods and models for use in research, and
warrants close researcher involvement in their development.

Prototype tools

It refers to research software that demonstrates a new idea,
method or model for use by others outside the project within which
it originated, often as a substantive intellectual contribution in its
own right and often in the form of a proof of concept.

abundance
Importance

Analysis code

It includes research software that captures computational research
processes and methodology, and often occurs in the context of
simulation, data generation, preparation, analysis and visualisation.

< Foundational Software >

REFERENCE TO THE 3-TIERS RESEARCH SOFTWARE MODEL

EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence



N EOSC | EVERSE

.. but it is ubiquitous across data-intensive scientific domains

/0

°
ASTRONOMY AND ENVIRONMENTAL PHOTON AND SOCIAL SCIENCES
PARTICLE PHYSICS SCIENCE LIFE SCIENCE NEUTRON SCIENCE AND HUMANITIES

Learn more [4 Learn more (4 Learn more (4 Learn more (% Learn more (4

ESFRI cluster projects - Position papers on expectations and planned contributions to the EOSC
https://zenodo.org/record/367508

EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence


https://zenodo.org/record/367508

N EeOoSC | EVERSE
EVERSE

Paving the way towards a
European Virtual Institute for Research Software Excellence

EVERSE aims to create a framework for research software and code excellence, collaboratively designed and

championed by the research communities, in pursuit of building a European network of Research Software
Quality and setting the foundations of a future Virtual Institute for Research Software Excellence

ensure research software curation, quality, preservation and adoption of best practices, by the Communities, for the Communities, build on
collaboration with the five EOSC Science Clusters

adopt a three-tier model for research software, i.e., analysis code, prototype tools and research software infrastructure, which captures the
varying complexity of research software and its development, and can be used as a basis for research software excellence

credit and recognition for both developers and software are essential components of our strategy to promote sustainable software practices

« Start: 1 March 2024 (36 months)

EOSCIEVERSE: Paving the way towards a European 6
Virtual Institute for Research Software Excellence



N EO0SC | EVERSE

Partners, associates,
and affiliated entities

Consortium:

15 full beneficiaries, 2 associated
partners & 1 affiliated entities
across 10 countries

EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence

MANCHESTER

The University of Manchester

netherlands




CNEO0SC | EVERSE
Objectives (1/2)

Objective #1

Build a collaborative, community-led structure for evaluating, verifying, and improving the
quality of research software and code, by actively involving researchers, software
developers, and other stakeholders in the research community.

Objective #2

Leverage existing tools and resources to support the evaluation, verification and
improvement of research software and code quality, based on existing practices and
standards across research communities represented by the five EOSC Science Clusters.

EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence



CNEO0SC | EVERSE
Objectives (2/2)

Objective #3

Establish a sustainable and collaborative ecosystem of stakeholders across the research
communities associated with the five EOSC Science Clusters to ensure research software
and code quality assurance and support the advancement of reliable and reproducible
research.

Objective #4

Provide a framework that will ensure appropriate recognition, reward, and career
development for researchers and RSEs who implement research software and code
quality assurance practices and policies

EOSCIEVERSE: Paving the way towards a European 9
Virtual Institute for Research Software Excellence
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Expected Outcomes and Impact (1/3)

e A framework of community curation is established and promoted that
ensures quality of software and code across the different disciplines.

e Infrastructure, tools and services are deployed that allow researchers to
properly develop, describe with proper metadata, version, archive, share and
reuse research software.

e The notion of software quality is defined in the context of EOSC and builds
upon established practices by the FAIR and other communities.

EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence
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Expected Outcomes and Impact (2/2)

e Baseline quality indicators of “minimum quality” defined for the different
types of digital objects targeted (software, code, etc), taking into account
the concept of “fit for purpose”.

e The quality of research software (technical and organisational) improved, in
general (e.g. software for data analysis) and in particular for software used
in the services offered through EOSC.

e Software is developed in a sustainable way and its reuse is maximized.

EOSCIEVERSE: Paving the way towards a European 1
Virtual Institute for Research Software Excellence
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EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence
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In-deep project structure

Establish EU Research
Software Quality Network

T1.1

Organize domain-specific

T5.1 training

Best practices in research
software development

Curate & standardize best
research software practices

Evaluate software quality,
FAIRness, and maturity

___________________________________________________________________________

EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence

T1.2

T5.2

Engage diverse
science communities

A framework for recognition of

Trainers and RSEs

Tools for enhancing

Streamline tools for easier [
research community adoption |

Clusters' software quality

scientific software quality

Global measure of Science

T1.3

T5.3

Establish global links
for collaboration

Long-term training activity

T4.1

Software assessment in
Science Clusters

T4.2

Best practices via community-
driven pilots

WP1

EU Network of

Research SW
Quality

wP5 (N

Training &
Recognition

WP2

Knowledge

Pilots &
Drivers

Processes
and Tools



vpl-lo e RSE Pilots & Drivers

Environmental Sciences: Integration of Science Cluster ENVRI through ENVRI-HUB
e Integrate EVERSE framework into the ENVRI-HUB Knowledgebase and Virtual Research Environment
e Apply to the development of the Essential Climate Variable computing program and cloud workflows

Life Sciences: Integration of Science Cluster EOSC-Life through ELIXIR
e Make RO-Crate actionable by incorporating the five safes concept into WfExS for secure and federated workflow
orchestration
e Use of community-led standards for materialising research software packaged using container technologies and
mobilising encrypted data whenever needed

Astronomy and particle physics: Integration of Science Cluster ESCAPE through the Dark Matter Test Science
Project

e ML for scientific data compression (standalone code, python)

e A Common Tracking Software

e Choose an ATLAS trigger algorithm as an option for the collaboration

Proton and neutron science: Integration of Science Cluster PaNOSC through LEAPS/LENS
Transition software to high performance computing (HPC) and heterogeneous computing architectures

Social sciences: Integration of Science Cluster SSHOC
Develop a multilanguage textual analysis pipeline of tools that use a combination of open source tools and own code to
create an integrated SotA tool capable of deploying locally or as a service

EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence
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Project Ambition
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B .

o

: Collaborative effort to produce and
: improve high-quality research software,

v
.
o

code and other digital artifacts

Knowledge Hub (RSQkit) containing:

o Curated best practices.

o Tools and processes to support the best practices and

to assess software and code quality.

o Guidelines and policies.

o Catalogue of training materials and courses.
Additional elements contributing to enhance quality.
Examples for increasing researchers and RSEs
recognition.

Focus capacity building action through training to
increase reach.

B
.
-
.

*
SN EEE NSNS NSNS EEE NSNS NSNS EEEEEEEESEEEEEESEEEEEEEEEEEsEssssmssmsmmmnt®

EOSCIEVERSE: Paving the way towards a European
Virtual Institute for Research Software Excellence

15
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Thank you!

contact: everse-contact@lists.certh.gr

+info: everse.software/

** x

** %

* ok

*

Funded by
the European Union

N EeOSC | EVERSE

European Virtual Institute for
Research Software Excellence

This project has received fund ng“fro th'? European Union’s Horizon E robe P gﬁamme
\ under GA 101129744 —+ EVERSE — HORIZON-INFR. -ZOQS-E SC-01-02

/
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ZHIFIS

News from HIFIS

Tobias Huste
HZDR

Helmholtz Open Science Forum:
Research Software
2024-02-05




The HIFIS Team

* 11 Centres for all-Helmholtz & Partners

* 3 Organisational Clusters: Backbone, Cloud, Software

ZGHIFIS HELMHOLTZ



Helmholtz ID: Unified User & Group Management :"DELMHOLTZ

""" 7777 \
( 1 i
| , AARC
i Centre B . .
|
Members !
Blueprint
Show members of:  Surveys N
FrEEE — HIFIS (All members)
- |
Associates
Name %
Core
#t Members Uwe Jandt
moroups |t 3
- Platform_Management :
£ Invitations re E :
I
3 User updates ¥ Surveys [ Y | ________ y
= — =
________ v
( I
| I
I
i Centre E :
I I
| )

ZHIFIS N 2 HELMHOLTZ



Infrastructure & Cloud Services EE)L%HOLTZ

|

!

[ ] |

m m OpenStack

Sync&Share based‘onN{ ) ) !
and Calendar function. through d|fferent proto(:ols_ _ !
|

I
The Service allows prd

I
I
I
I
HzB ! !
I controlled VMs with L}
I
I
I
I
1

| |

1 I

: Collabtex Collaboration ;

Sensor Management System Collakeranion Helmholtz RSD : Information :
Database I r___________________________________________________I
Sensor Management System Earsh and . e RsD Research Software Directory | | |
H e (A R |
! I

Manage metadata for d1 |

measurement configurai . . | |
' dCache InfiniteSpace MAGSIE l
= ! e _______Storage :
I ! I '
I ! I i '
e | dckh dcache nfitespace | OpenStack (  **" a lot more of collaboration, |
00 vorcous | | . infrastructure and scientific services. |
I : i
|
|
I
|
|
|
|

r__m________

HIFIS Helpde :
|
W zammad T TTTTTTTTTTT T oo TS @ Overisall :
: ‘ .e i Description |
HIFIS Helpdesk Ticketing System based on Zammad. Collaborative docuy ' J U LI c H 3 Go to service |
Forschungszentrum
! I
! |
. . | sy g —————————————————
szom H Descr\pnanj\ HzoA T DEscr\pTcn? A\‘(IT T Escnpﬁa?
B - Go to service - Go to service e -> Go to service

@HlFIS > https://helmholtz.cloud HELMHOLTZ




Recap: What HIFIS Software is all about?

Courses, material
and workshops for
getting you started
or boosting your
software
engineering
practice.

ZHIFIS

Consulting Technology

e Build and foster
communities to
support the
cultural change
when dealing
with research
software.

e Maintain a SW
Directory

Contact points for
researchers for
guestions and
problems in the
context of RSE.

Provide a
sustainable, well
integrated and
easy to use
technology
infrastructure for
research software
development.

HELMHOLTZ
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Education & Training

Statistics 2023
Statistics per center (2023)
Summary of 2023 (Total): 123 & Number of Applicants
29 (112) workshops 80 B Number of Attendees
70
496 (1.900) attendees 60
50
No-show rate ~18% (20%) 40
30
352 (1.186) hours of instruction duration 20 ‘
10
1A RN
S Z LRI 53R ENE8L BT
<QEDB‘ gLDLDg%IEIx Dag
e T o5

ZGHIFIS HELMHOLTZ



Education & Training
Events 2023 — A Selection

Introduction to Git and GitLab at KIT S
ummer

— Academy
> Next Level
Data Science

<HMC> 22" HELMHOLTZAI| &5rsinonsir™

HELMHOLTZ CENTERS DATE HiDA 80T s scumca ey 11 tasome - < HIFISIZE
[
SEARCH

[DE] Bringt uns Programmieren bei - mit Fredo
for thought

RSE
-

L DeepLearning- Recent Advances inKernel o (o o0
Methods for Neural Networks N -

Helmhoitz & partner only Workshop
Helmholtz Open Science Office auf dem 4.
v 0 elmhol rtner only ther M
@ H I F I S Helmholtz Sustainability Summit 107 1ot z0ze SRR Ry et H E L H 0 LTZ
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Community
Helmholtz Research Software Directory

@ Research S irectory

* Built on top and in close cooperation with the HELMHOLTZ oromote an T ®over
Research‘Software
Netherlands eScience center

Browse software

* 203 software packages from 17 out of 18

Software Spotlights

he latest outstanding software product developed in Helmholtz

Helmholtz centers

—| Advertize https://helmholtz.software

& HIFIS HELMHOLTZ


https://helmholtz.software

Community
Helmholtz Research Software Directory

Build recognition and Cross-linking of communities

* Helmholtz Software Forum HELMHOLTZ Open Science

* Joint exchange format driven by HIFIS and the
Helmholtz Open Science Office s o Rs E
* So far 3 events with more than 100 participants

each time organized

* Contribute to community activities like deRSE conferences or SORSE de
* Contributions at similar activities of MPG, FhG, NFDI, EOSC AG... «SP

& HIFIS HELMHOLTZ



Community

Helmholtz Incubator Software Award

Promote the development of professional and high-quality research software

* Recognize the commitment to software as the basis of modern Data Science

Three categories
 Scientific Originality
* Sustainability

* Newcomer

ZHIFIS

41 submissions from 16 Helmholtz centers

C@®de

for thought

RSE )
-

ZHIFIS

HiDA 2o, [»] HIRSE_PS

Science Academy

HELMHOLTZ open Science

[DE] Extra: Software Preisauschreibung bei He

HELMHOLTZ
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Consulting

* Free-of-charge software consulting for research groups within Helmholtz

* Possible topics include, but are not limited to licensing and Open Source, setting up new
projects, code migrations etc.

* Material collection:

* Consulting Handbook:
https://hifis.net/consulting-handbook/ i

*  Awesome List RSE:
https://github.com/hifis-net/awesome-rse

N/
y

L] L

& HIFIS HELMHOLTZ


https://hifis.net/consulting-handbook/
https://github.com/hifis-net/awesome-rse

Community
Feedback

Great idea and a great support especially since there is no
other person programming in my research group.
Very happy that you came up with this!

For us, it would be perfect to have such a consulting service
over a longer period of time, e.g. for 6-12 months with

regular meetings.

ZHIFIS

Impact of the consultation on

your project or work

Below
Averagé Average
3% 10%

Above
Average
30%

Excellent
57%

HELMHOLTZ
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Technology

Supporting the whole software development lifecycle
Deployed and made

@ Dependabot K k.
Maintenance Diagram creation
- Now available on A
available with v‘ﬁv \

@ <5 </~ Software Heritage

dependency updates
ANSIBLE

https://github.com/hifis-net IS’A /3

\C/ | ,
Continuous Integration and

Deployment available for everyone
by default

N

Devel
evelopment @) Mattermost

Team communication

HELMHOLTZ

ZHIFIS


https://github.com/hifis-net

Technology

Statistics
Monthly Project Activity Total Number of Commits
Codebase (HZDR) - last_active_30_days 1e6 Codebase (HZDR) - total_commit_count
1200
1.0
1000 1
0.8 1
800
06 1 million commits
600 1 ' (2023-09-11) &
400 - 0.4
200 1 0.2 4
0 . . . . 0.0 . . . . . .
o o o o o 9 o Lo o o o o o o o o Lo o
SN PN K LN RPN N N AN AN N PR LN LN PR I\

& HIFIS HELMHOLTZ



ZHIFIS
112

Workshops

PAOR!

HIFIS supports Research
RSD Software Packages

Software Engineering with

Education & Training,

1.900 Community, >1.000.000

Consulting and Commits in Codebase

Attendees .
Technology Services.
1.161 4,944 >440.000
Peak number of monthly Peak number of monthly Cl Jobs Processed in 2023

active projects active Mattermost users



Community
Statistics

Number of reports

Number of reports per main request type

ZHIFIS

LEGAL

Main request type

PRAC

HELMHOLTZ
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ESTABLISHING SOFTWARE
CITATION PRACTICES AT DLR

05.02.2024, Helmholtz Open Science Forum: Research Software,
UFZ, Leipzig

Tobias Schlauch <Tobias.Schlauch@DLR.de>
Institute for Software Technology

German Aerospace Center (DLR)
http://www.dIr.de/sc




Plans concerning the Update of the DLR Software Policy ‘#7

DLR

 What policies / recommendations are already available at DLR?

« Framework Directive Software Engineering
(initial version: 2008, last major update: 2016)

« DLR Software Engineering Guidelines (initial version: 2016)
 DLR Open Source Brochure (initial version: 2013, last major update: 2022)

« Current approach:

» Close implementation of the Model Policy on Sustainable Software
at the Helmholtz Centers

« Map existing policies

 Main improvement areas:
 Establish a more binding open source policy
« Update DLR SE Guidelines
« Enable software citation



https://rse.dlr.de/01_guidelines.html
https://www.dlr.de/de/medien/publikationen/broschueren/opensource-software_dlr_2022.pdf
https://os.helmholtz.de/en/open-research-software/model-policy/

Why Is Software Citation important? A#y
DLR

Give Credit KPIs




How to Cite Software? 4#7
Example DLR

(Authors \

« Software name

o Software itself

e Source code version
« Exact version
References: * Publication date

[11] Schlauch, Tobias, & Haupt, Carina. (2019). * Persistent identifier

PID
Analysis of the DLR Knowledge Exchange Workshop (PID)
Series on Software Engineering (Version 1.2.0). . See also: Software

Zenodo. https://doi.org/10.5281/zen0do0.3403991 Citation Principles

\_ /

“The Jupyter notebook containing the analysis details
has been published separately [11].”



https://peerj.com/articles/cs-86/

How to Cite Software?

Sometimes Software Citation Is not easy ... DLR

Z Jupyter
=] i Public ©Watch ~ | 13 7 Star 32 Fork 10
Fie  Edit  View st Cell  Kemsl  telp | Fythn 3 ipyieme) rcenvironment / rce ¥
B+ x & B 4 % PR B C W c v
<> Code  ( Issues 11 § Pull requests 3 ® Actions [ Projects [0 wiki @ Sacurity
Create a horizontal stacked bar piot to compare the mention types across the two datasets.
In [12]: 1 %matplotlib inline
2 import matplotlib pyplst as plt
3 P master ~ Go to file Add file ™ About
4 |# Transposs dataframs
types_df = counts_df.transpose() .
- - uted, workflow-driven
# Output table first Frft o= | . .
o tab_af = types_af.arop((‘Type'l, axis=01 jenkins-ci Added source code of release 10.2.3 on 25 May "Cl) 7 integration environment
S tab df = tab df.rename{index={'our': 'Totals {our sample)’, 'hb’': 'Totals {Howison & Bullard(2015))’, 'Souz’: |
10 | # print(tab ar.to 1 .
M reuse Added source code of release 10.0.0 2 years ago & reenvironment.de/
# Drop unnssdsd data
types df = types_df drop{['Type’, 'ouzr’, 'hb'l, axis=0)
Types_df.round(l) BB LICENSES Added source code of release 10.0.0 2 years ago SR
# Roname cols workflow-engine aerospace
types df = types_df.rename(index={'%cur': 'Our sample’, 'hb': 'Howison \iBullazd I dercenvironment.binari.. Added source code of release 10.2.3 4 months ago
distributed-cemputini rce
# Colourblina/ ndly colours adapted from RELpS://: < thup com/thr: [
my_colors = ['#4dafda’, "#£781bI', '#edlale’, '#984ead’, '§953933°, '§26€5628', '#dede0’] B dercenvironmentbinari.. Added source code of release 10.2.3 4 maonths ago rocket-science
# Cre ®
# - ax1 = plt subplots (nrows = 1) B dercenvironmentbinari.. Added source code of release 10.2.3 4 months ago M Read
ax = types_df.plot{kind='bazh’, eadme
stacked=True,
figsize={3, 3), I dercenvironment.com... Added source code of release 10.2.3 4 months ago
eolor—my_colors)
ax.legend(ncol=t,
Bbox_to_anchor=1(0.16, 1], B dercenvironment.comp... Added source code of release 10.2.3 4 months ago Releases 22
loo="lower left
fontsize=rsmall®)
ax_set_xlabel('% mentions’) B dercenvironment.comp... Added source code of release 10.2.3 4 months ago © RCE10.2.3 (May 10.
# Add = titls and rot. s x-axis labels to be horizontal on 25 May
plt.-title('Comparison of mention types', y=1.2) B dercenvironment.comp... Added source code of release 8.1.0 4 years ago -
plt.xticks (rotatio: ‘center’)
Plt_yticks (rotatior + 22 releases
B dercenvironmentcomp... Added source code of release 10.2.3 4 months ago
# Add value labels to bar s
for o in ax.containers:
ax.bar_label{c, label type='center') B dercenvironment.comp... Added source code of release 9.0.0 3 years ago
# Format, save, and show the plot A i . Packages
plt.tight layout() B dercenvironment.comp... Added source code of release 10.2.3 4 months ago
plt.savefigl' mention-type-comparison.pgt’)
PEp— i R Mo packages published
= B dercenvironment.comp... Added source code of release 10.2.3 4 months ago
C f i 5 D]
crmgasison of mariticn typos B dercenvironment.comp... Added source code of release 10.2.3 4 manths ago
- WO - AL =
Contributors 2
h_ B dercenvironment.comp... Added source code of release 10.2.3 4 months ago
) . . G (mischie-dir Robert Misc...
e B dercenvironment.comp... Added source code of release 10.2.3 4 months ago Lr
&
"“A 5 n ' o X A . 5 @R rcenvironment
L L 0 B dercenvironment.comp... Added source code of release 10.2.3 4 months ago

‘ METADATA: Name? Authors? Version? Publisher? Publication date? ‘




Make your Software Citable!
Step 1: Provide Citation Metadata for your Software DLR

cff-version: 1.2.@
message: IT you use this software, please cite it using these metadata.
title: My Research Software
abstract: This is my awesome research software. It does many things.
authors:
- family-names: Druskat
given-names: Stephan
orcid: "https://orcid.org/0000-0003-4925-7248"
version: 0.11.2
date-released: "2021-07-18"
identifiers:
- description: This is the collection of archived snapshots of all versions of My Research Software
type: doi
value: "10.5281/zenodo.123456"
- description: This is the archived snapshot of version 0.11.2 of My Research Software
type: doi
value: "10.5281/zenodo.123457"
license: Apache-2.0
repository-code: "https://github.com/citation-file-format/my-research-software"

+ references, preferred citation, experimental data set support

METADATA: Ina CITATION. cff file in the code repository!




Make your Software Citable!

Step 2: Publish your Software in a Publication Repository

September 10,2019 [omee Lo e

Analysis of the DLR Knowledge Exchange
Workshop Series on Software Engineering

M analysis-dir-se-waws-1.2.0

= [ gitignore 22 Bytes
e [ CHANGELOG.md 1.3 kB
e [ CITATION.cff 520 Bytes
e [JLICENSE 12kB
« [JREADME.md 20kB
= |9 analysis.ipynb 166.9 kB
= |9 analysis.ipynb.license 103 Bytes Keyword(s):
15k8 Related identifiers:
103 Bytes Supplementary materizl
351 Bytes e e T
103 Bytes
672 Bytes
103 Bytes
667 Bytes
103 Bytes
A31 Rutes
Files s
Versions
Name 5
I 1046 k = & Downlozd e -
m 7 1@
=00 v
Lit taset Q
Oci

DLR

Zenodo an example of a public
publication repository:

« Storage of standardized metadata
* Archived artifacts

» DOiIs as persistent identifiers

* Individual DOIs for every software
release

« A conceptual DOI for the software
itself (points to the latest release)




Make your Software Citable! ‘#7
Practical Considerations DLR

 Where to start? « Publication repositories:

Do you write a research paper? « Open Source Software: Zenodo
Please cite all relevant software and

make it citable! » Closed Source Software: Organizational

_ publication repository
 Citable Software = Open Source

Software

 Citation metadata: * (Automated) publication

* Manage citation metadata inside your approaches:

source code repository in a e Custom solution

CITATION.cff file | | |
(Citation File Format)  GitHub Zenodo integration

« HERMES (“HEImholtz Rich MEtadata
Software publication)



https://citation-file-format.github.io/
https://zenodo.org/
https://docs.github.com/en/repositories/archiving-a-github-repository/referencing-and-citing-content
https://project.software-metadata.pub/

Enabling Software Citation at DLR ‘#7
DLR

* Provide practical guidelines for publishing citable software:

 Recommend default technologies cornerstones:
« Citation metadata: CITATION.cff
* Publication automation tool: HERMES
» Publication repository: DLR-internal publication repository

* Propose concrete publication process / provide concrete how-tos

» Establish DLR-specific publication repository (InvenioRDM)
 Start with a pilot phase with interested early adopters
« Start “fleshing out” practical processes (e.g., publication, curation, etc.)

* Make software citation a required part of DLR's software policy




Discussion ‘#7
DLR

 How do you address / do you plan to address the topic software citation in
your research software policy?

* What technologies/standards do you use / plan to use?

* Do you have established / plan to establish a publication repository
suitable for software deposits at your research center?

« How do you organize / plan to organize the practical processes (e.g.,
publication, curation)?




Copyright and License Information ‘#7
DLR

All content is © German Aerospace Center and licensed under Attribution 4.0 International (CC-BY-4.0)
with the following exceptions:

* DLR logo, slide layout, © German Aerospace Center. All rights reserved.

“The Turing Way project illustration”, slide 3, © The Turing Way Community & Scriberia. CC BY 4.0.

“Hand person portrait finger sitting gesture”, slide 3, CCO.
“Apples”, slide 3, CCO.
Philae landing on comet 67 P/Churyumov-Gerasimenko, slide 21, © German Aerospace Center. CC-BY-3.0.



https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/choose/zero/
https://creativecommons.org/choose/zero/
https://creativecommons.org/licenses/by/3.0/

Thank yo
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<A

o, =,

ul!



https://creativecommons.org/licenses/by/3.0/
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HELMHOLTZ GROSSE HERAUSFORDERUNGEN

Helmholtz Platform for Research Software
Engineering — Preparatory Study (HIRSE_PS)

René Caspart

Karlsruhe Institute of Technology H I R S E_p S

Together with Markus Diesmann, Stefan Bligel, Robert Speck (Julich), Achim Streit,
Markus Go6tz (KIT), Johannes Reuther (HZB), Christian Cyron, Regine Willumeit-
Romer & Daniel Hoche (Hereon)

lJ J U L I C H A\‘(IT HZB Helmholtz 0 ) hereon

ForSChungszentrum Karlsruher Institut fir Technologie Zentrum Berlin

www.helmholtz.de



Research Software Engineering (RSE) — Why?

HIRSE_PS

Key component of scientific work BETTER
(Open Source) Software = data = devices
Software = SIIFTWAIIE

Software = research infrastructure BETTEB
Valuable assets
RESEARCH

1 Helmholtz

Aeronautics, Space
5l Information

and Transport


https://www.software.ac.uk/about
https://www.helmholtz.de/en/research/

Innovation pool project HIRSE_PS

[k»>1 HIRSE_PS
https://www.helmholtz-hirse.de —

= HIRSE_PS can only provide a first impetus of a RF-wide, much larger activity
= Focus on software as an infrastructure (open, reliable, sustainable, reproduceable)
= Testbed for structural RSE support within a research field (toward HIRSE)
= Human-centric view: enable RSEs to work best and together on their codes/project

= 3 pillars in 2 work packages

= Specific Community Software Infrastructure (CSI) groups @
for already existing/established Community Codes Teams

= NEST and FLEUR (FZJ), HeAT (FZJ/KIT/DLR/Intel),
PFFRG (HZB), 4C (Hereon)

= Central support and consulting unit for RSE (FZJ, KIT)
= Open HIRSE Seminar for a regular exchange of information

R RRRRRSSSESESSSSSDDEEESSSNSSSNE= yetMvTz 3



WP 1: CSI groups (Pl: Markus Diesmann)

. [»] HIRSE_PS
Community Software Infrastructure Groups —

= Goals of the WP

= Establish five CSI Gruppen (topical width across all 3 programs in the RF-Information and diversity of
already established and young codes)

= Fostering sustainability and long-term stability of specific codes
= Supporting the community
= Generates insights about the requirements for WP2

= Structure and location of CSI-groups

= Expert knowledge from a scientific domain
= High community trust through in-person-responsibilities in the domain-institute

= Tasks of the CSI-groups

= Coordination of the development, e.g. doing code reviews, generating releases, monitoring of Cx-
technologies

= Taking over hard and longer-lasting development tasks (e.g. refactoring of existing codes)
= Organization of trainings and Hackathons

R RRRREiSiiBBBBEBEBEEBEBEDBBDDBDBDppp = vetMwotz. 2



WP 2: Consulting & Networking (PI: Achim Streit) I_I HIRSE_PS
Goals and structure

= Goals:
= Establishing the technological basis for RSE

= Supporting established CSI groups and codes in Cx environment usage and software engineering
= Taking young codes by the hand introducing modern RSE practices

= 3 sub-WPs

1. Framework for CI/CT/CD
2. Support & consulting
3. Community building & networking

= Usage of modern Supercomputing infrastructures
= E.g., JUWELS (FZJ-JSC) or HoreKa (KIT-SCC)

= Future Technologies Partition at KIT-SCC ' —-
for Cl on different HPC resources and architectures
openstack.

= Cloud resources via OpenStack in the Helmholtz Data Federation

R RRiiiSE=DDBRE=S=SSDBPEBDDDPDDDDNEN= HetMwz 5




Supporting RSEs

_ <»>] HIRSE_PS
Cx Infrastructure and services

= Providing and enabling possibilities for Cx (=CI/CT/CD/CB) on HPC

= HPC systems at KIT (HoreKa and Future Technologies Partition) and
FZJ (Jacamar on JUWELS)

= Wide range of available HPC architectures
= Easily integrable into GitLab projects for users of the systems

= Enabling usage with GitHub repositories
= Github2lab Action for using GitLab CI from GitHub repositories



https://github.com/jakob-fritz/github2lab_action

Supporting RSEs
Consulting CSI Groups

HIRSE_PS

All workflows

Consulting on the PMERG project (presented in the last forum)
Improved parallelization and HPC specific optimization |
Improvements to the code and RSE methods 9 :

bump version

Work on the project over a 3 months period

Main output

incremental MPI parallelization of the PMFRG code
Now able to scale up to multiple nodes e

Fix issue with missing definition...

Additional outputs:
Cl with GitHub Actions setup for PMFRG.||
Regression tests added to identify possible optimizations
Using Julia package extension mechanism -> ideal for keeping the project owners close to the code

ﬂ


https://github.com/NilsNiggemann/PMFRG.jl

Update on the HIRSE Seminar Series

A
A3

1 HIRSE_PS

= HIRSE Seminar started in April 2022
= Now at 24 talks, much more planned
= About 20-70 participants per talk

Significantly broadened the outreach over time
= National: HIFIS, HGF OS Office, de-RSE
= International: UK RSE, US RSE, bssw.io

= Feedback form: 4.6/5 stars rating, very good
feedback

= Did first reruns of seminars due to feedback

= YouTube Channel + Zenodo Community

Events

« January 23,2024 (virtual)
24th HIRSE Seminar
Qn January 23, 2024, 11am, Anten Piragov and Mustafa Soylu, from EZJ/1A5-9 will start the HIRSE Seminar Series in 2024 with his talk on Best practice made easy:
Deploying tools for FAIR research software development.

« December 13,2023 fuirtual)
23rd HIRSE Seminar
On December 13, 2023, 3pm, Sandra Gesing, Executive Director in tha LIS Research Software Englneers Assoclation (US-RSE) and Senlor Researcher at the San Diege
Supercomputer Center will continue the HIRSE Serninar with her talk on US-RSE: Envisioning the Next Stage and Defining Next steps.

 Nowember 28,2023 (virtualy
22nd HIRSE Seminar
New date

On November 29, 2023, 11am, Toby Hodges, Director of Curriculum at The Carpentries will continue the HIRSE Seminar with his talk on Enabling Open and
Reproducible Science Through Community-Driven Training.

* November 15,2025 (virtual)
21st HiRSE Seminar
Rerun fram 2022

On November 15, 2023, 2pm, Jessica Mitchell from FZIINM-6 will present at the HIRSE Seminar with her talk an
developers.

de: how ta write with

* October 05,2023 (virual
20th HIRSE Seminar
On October 5, 2023, 11am, Teblas Schlauch from DLR Institute for Software Technology will continue the HIRSE Seminar with his talk on All you need to know about
Software Licenses as an RSE.

* Seplember 18,2023 urtual)
15th HiRSE Seminar
On September 18, 2023, 2pm, Anna-Lena Lamprecht fram the Institute of Computer Science, University of Potsdarn will restart the HIRSE Seminar after the summer
break with her talk on Research Software, Software Research, and mare.

* June 27,2023 (virtual}
18th HIRSE Seminar
On June 27, 2023, 11am, Nell Chue Hong from the Saftware Sustalnabllicy Institute and The University of Edinburgh will continue the HIRSE Seminar with his talk on Can
Software Metrics Improve Software Quality?.

= May 30,2023 (virtualy
17th HIRSE Seminar
On May 30, 2023, 3pm, Pablo Orviz from IFCA and Samuel Bernardo from LIP, Lisboa will continue the HIRSE Seminar with their talk on Leveraging the SQAaas
platform ta adopt and get recognitlon for quality practices In software development.




HIRSE Seminar Series - extended

k>l HIRSE_PS

= Popular request I: provide slides and record
talks, done via Zenodo and YouTube

= Popular request Il: seminar(s) on testing, done
via HIRSE Summer of Testing

= Also: good practice series, for now with talks on
documentation, licenses, citation

= 49 subscribers on YouTube, >250 views for
(some) talks, >650 views of (some) slides

= Notable recurring attendee: DFG

= |deas for new topics/speaker? Let us know!

= EBVolube "

[<»] HIRSE_PS

HIiRSE
el Pl o R - 49 s




Events [»] HIRSE_PS

= QOrganized HIRSE_PS CB Hackathon
= Julich Supercomputing Centre, Oct 17-18, 2023
= 31 participants, who are eager to continue the Cx Hackatons...

= Active in the GI SIG on RSE:
= Founded in Berlin, June 8-9, 2023
= HIRSE_PS part of the steering committee and WGs

= Co-organized un-deRSE23:
= Dornburger Schlésser Jena, Sep 26-28, 2023

de
S
= First (and last?) German RSE unconference Un,
Tehee
de«)

)

= Co-organizing deRSE24:
= Julius-Maximilians-Universitat Wirzburg, Mar 5-7, 2024 S

R EEESSSSSBSSSSESESDSSSSNE== etz 0



RSE Summer School 2024

HIRSE_PS

A Announcement:

First ever German
Summer School on Research Software Engineering
hosted at KIT, Sep 23-27, 2024.

Facts (so far):

Awesome lineup of trainers also from HIRSE_PS, e.g. Jessica Mitchell, Tobias Schlauch, the JURSE
team, KIT

Broad range of topics, e.g. Cx, documentation, collaborative coding and more

Aiming at a low attendance fee, up to 70 participants possible

Interfacing with communities outside Helmholtz e.g. NHR

Interested? More information soon.

w



Summary and Outlook HIRSE_PS

Continuing and extending the HIRSE Seminar Series

HIRSE Tutorials: short (2-3h) tutorials on a specific topic BETTER
International outreach and speakers SOFTWARE

More collaboration and outreach BETTER
Gl special interest group RSE RESEARBH

Close-by universities and local partners
RSE Summer School 2024

Integration of more groups 9 JULICH \“(IT

Forschungszentrum  «arisruher mstitut firr Technologie

Simulation and Data Labs (SDLs) within Helmholtz Information
Support for individual RSEs within the centers HZB Helmholts

More visibility of RSE and RSEs within RF and HGF Zentrum Berlin

w
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Helmholtz Research Software Directory
Status report and roadmap for 2024

Christian Meel3en*

Helmholtz Open Science Forum Research Software Policies

Leipzig
06. Februar 2024

Contributions
Felix Muhlbauer, Tobias Huste, Norman Ziegner, Martin Hammitzsch, Uwe Konrad

1) Helmholtz Zentrum Potsdam, Deutsches GeoForschungsZentrum Potsdam GFZ




The Helmholtz Research Software Directory

. Research Software Directory Q, Search or jump o Software  Projec Irganisations ke . o HIFIS SOftware Communlty prOJeCt
HELMHOLTZ Promote and Discover * Forked from NLeSC RSD
Research Software - Pilot: July 2022

- Official launch: February 2023

,  Helmholtz Fork
Software Spotlights

The latest outstanding software product developed in Helmholiz.

- Corporate Design
- Software Spotlights
- Research Fields (WIP)

- Helmholtz ID Authentication

Kadi4Mat

Kadi4Mat is an open-source software for E U P L- 1 . 2

managing research data, which supports
close cooperation between experimenters,
theorists, and simulators, especially in the

field of materials science. o HelthItZ ClOUd SerV|Ce

& eciron Tormograpiny for PITOZ o=m & Cup Grinding Machin test vabdstor ===

. e https://helmholtz.software

e T oo oenooeadiose el Helhol




The Helmholtz RSD in numbers

17

Helmholtz centres with
software contributions

128 +93

Partner organisations

203 +128

Software entries

Data as of 05. February 2023, compared to 15. May 2023.

6

Helmholtz centres are
maintained

1152 +936

Software contributors

6541 +6137

Software mentions

NI



Software count by research centre

Total: 214

Data as of 5. February 2023

GEOMAR

GFZ ‘

DLR




Repository accessibility of available software entries

Open repository

Repository not accessible

Data as of 5. February 2023

I RRERERRBRERERTCEEETBEBEBBEBBBEBmEERRRRR



Data as of 5. February 2023, n=217 licenses

Repository accessibility of available software entries
GPL 2/3

EPL
GPL

\

CC-like

Other
HEESIL

S GPL-3.0 license
. GNU General Public License

Other: (we are currently working towards an open source license), Academic Public License,
Artistic-2.0, EMODNET-1.0, GEBCO-1.0, ICES-1.0, MPL-2.0, Non-commercial,
https://messy-interface.org/licence/conditions/, https://www.desy.de/~xraypac/license.html,
https://xm.cfel.def/research/scientific_software/xcascade_3d/, scientific




History of Software entries and Accounts

400 1 —— software
—— Accounts
350 A
300 A
250 A
200 +
150 -
GFZ added software from thgir marketplace
100 A ApBYs PEE RE RS Reslette
aintainer invit otlight owners
Advertisement odebase started
50 A

03/2023  05/2023  07/2023  09/2023  11/2023  01/2024 B



New features in the Helmholtz RSD




New: Automated mention scraping

Scrape citations of Reference papers from |
OpenAlex. Scraped citations appear in the 0 penA ex
mentions section.

IGMAS+ View Software

Information Reference papers (18) Referenced by (337)
Required information

@ Contributors Computer program B Add mentions
famd Required information IGMAS+: Interactive Gravity and Magnetic Application System
Author(s): Denis Anikiev, Hans-JUrgen Gétze, Christian Plonka, Magdalena Scheck-Wenderoth, Sabine Search
. . Schmidt, Denis Anikiev, Hans-JUrgen Gotze, Christian Plonka, Magdalena Scheck-Wenderoth, Sabine
mi 0rgamsatmn5 Schmidt, Sabine Schmidt, Judith Bott, Christian Meefen, Denis Anikiev We search in Crossref, DataCite and the RSD. All metadata will be
Optionaliniorreation Published by GFZ Data Services in 2023 e e el

DOI: 10.5880/gfz.4.5.igmas.v.1.4

- Reference papers
= Confer e r Search by DOI or publication title

Optional information - _
Is forward modeling still up to date? Reflections on the 40 years of modeling gravity 1]

Valid DOI or at least first 2 letters of publication title
and magnetic fields
Author(s): Hans-JUrgen G&tze, Denis Anikiev, Schmidt Sabine, Christian Plonka, Magdalena Scheck-
Wenderoth, Judith Bott
Published by GFZ German Research Centre for Geosciences in 2023
H Testimonials DOI: 10.57757/iugg23-0291
Optional information

“ Mentions
Optional information

rticle

Inversion of potential fields by interactive optimization of 3D subsurface models i'
using a spring-based space warping and evolution strategy
Author(s): Michael R. Alvers, Hans-Jurgen Gétze, Denis Anikiev, Christian Plonka
Published in GEOPHYSICS by Saciety of Exploration Geophysicists in 2023, page: G79-G%3
< Related software DO 10.1190/ge02022-0222.1
Optional information

Package managers
Optional information

1




Automated mention scraping

Reference papers Hnnknehcal

Computer programs ®
Conference papers ®
®

Journal articles

Other®

Mentions ok e -
©)

Computer programs
Conference papers®

Dataset @
JournaLarticLes

Crustal Structures From Receiver Functions and Gravity Modeling in Central Mongolia
Author(s): Alexandra Guy, Christel Tiberi, Saandar Mijiddorj

Published in Journal of Geophysical Research: Solid Earth by American Geophysical Union (AGU) in 2024
10.1029/2023jb027614




New Community feature: personal profile pages

* Users can couple their

ORCID to their RSD Authentication methods
account
HELMHOLTZ
* Personal profile page sl
GFZ
shows all software and
projects a user Is ORCID
O=r Christian MeeBen
related tO 0000-0001-8151-8722




Community features: personal profile pages

Christian Meef3en

0000-0001-8151-8722

tware (3) Projects (0)

= 48
Page 1of 3 results
GHAS IGMAS+ 215 IE 365
Software combining 3-D forward and inverse modeling, interactive visualization and interdisciplinary interpretation of potential fields and their applications under geophysical and geological data constrains.
Helmholtz Research Software Directory &6 @3
The Helmholtz Research Software Directory is a place to discover and promote research software. Designed for Research Software Engineers and Scientists, it aims to foster FAIR and reuseability of software
pyGMS Ayl =1

pyGMS: lithosphere-scale rheological analyses of GMS models with Python




New: HIFIS Spotlights

. Research Software Directory G 1 or jump to Software Projects Organisations Sign in

HIFIS Software Spotlights

Kadi4Mat matRad
Kadi4Mat is an open-source software for matRad is a dose calculation and inverse
managing research data, which supports treatment planning toolkit for radiotherapy
' close cooperation between experimenter... a research and education written in Matlab.
. 1 I
- Ka d I 4M at Electronic Lab Notebook FAIR Data 1 > 4 ' - Health Medical Physics Particle Therapy * 2
"l Materials Science % I I I a ‘ . . Z L U/
Python Vue HTML +2 A1 Es MATLAB C++ Shell A1 =g
All software
0 Filters IR 12 -
Order by Page 1of 203 results
Mentions -
Keywords 528
Scalable performance measurement
Program languages 105 infrastructure for parallel codes

Score-P




15t international RSD Developer Meetup

* Overall goals for 2024
— Organise community (devs and users)
- Steering committee
— Support for communities in the RSD

* Joined NLeSC & HIFIS Roadmap

- Jul/Aug: Standardised API (probably
CodeMeta)

- Sept/Oct: Communities
- Nov/Dec: License consultation

* Additional HIFIS Goals

- Python package for automated push
(FZJ + GF2)

- Software indicators (prototype) January 2024

R RRBRSEEEEEBEBEEZSSZEDZZZIEESSSSSSS.......




License consultation

Repository ——» Automated analysis ——

A \
v
Consultation team (e.g. i
Legal, Technology Transfer, ——————» License .
Developer) Recommendation

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

ssssssssssss

Manually entered e Consultation at the centres with centre-specific workflow
metadata * Alternatively: standardised approach via
HIFIS Software Consulting

R RRBRSEEEEEBEBEEZSSZEDZZZIEESSSSSSS.......
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Software Indicators quaty Wt DL

rds @ oci
Towd n 1tz ASS ing
3 Tons a ‘mho - Meistring
1catlo’ He 20, N ;
uble o from 1€ ket e,
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u Castell f B Maklbauer

il \
e pegen’, ML
chet e schnicke ? areh ot SO
Thom - an Resed™ gen. €
) German BT e ;
center PoSAI™” 0 oo z ofice, Bertin- & s
i pelmhol : OFit 1 e

* Helmholtz Open Science Task
Group Indikatorik: White papper e iy

on Research Software Quality
Indactors

* “rs-eval” by Jonas Rimatzki

* Goal for 2024 prototypical
Implementation of an indicator in :
RSD with semi-automatic e
assessment using the HGF OS
TG SW guestionnaire

plnet:

A
5 (. P ens)

2. M

" Christian
Ri
Dr. Tobiag Mce::f‘ (Belreuung,




Thank you for your attention
For questions, requests or contributions contact me:

Mattermost HIFIS Channel

or

Our HIFIS Software communtiy bi-weekly

(see Mattermost channel for announcements)

or

support@hifis.net RSP



mailto:support@hifis.net
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HELIPORT & #) JOLICH HIJENA HZDR
_, FORSCHUNGSZENTRUM Helmholtz Institute Jena HELMHOLTZ ZENTRUM

DRESDEN ROSSENDORF

Open Research Project Guidance System: HELIPORT

Helmholtz Open Science Forum: Research Software // February 6th, 2024

Tobias Huste, Oliver Knodel, Martin Voigt, Robert Ufer, David Pape, Mani Lokamani, Jeffrey Kelling, Stefan E. Muller, Thomas
Gruber, Guido Juckeland, Alexander Kessler, Chien-Li Lee , Joachim Hein, Bernd Schuller // contact: o.knodel@hzdr.de




Our Research Facility and our Large Scale Research Infrastructures

The Helmholtz-Zentrum Dresden - Rossendorf
— Employees approx. 1,470. Thereof 6/0 scientists.

—~HELMHOLTZ

RESEARCH FOR GRAND CHALLENGES
Research Fields

— Energy, Health and Matter.

ELBE - Center for High-Power Radiation Sources
— Electron accelerator, free-electron lasers & THz source.

— Positrons, protons, neutrons as well as X-ray and gamma radiation.
Dresden High Magnetic Field Laboratory (HLD)

— Europe’s highest pulsed magnetic fields.
lon Beam Center (IBC)
— Nanoscale surface analysis and modification.




Our Challenge: An End-to-End Digital Data Lifecycle

— We support many steps of our different Submit Proposal

research experiment (matter, energy and

health) with tools:
+ electronic lab books,

+ interactive analysis, Search & Create Data
+ publication of datasets, Reuse Modify M ;
- scientific workflow management, Datasets Experiment anagemen
+ Handle generation and management. Plan
— A uniform and smooth access to and
between all services and systems in our
ecosystem is necessary. Change
— The documentation of all these linked . Setup Collect
| | Publish
resources is essential to create a ., Data
comprehensible and FAIR data lifecycle. Dataset
Archive Analyse Data
Dataset
et ) DR



Our Observations and Experiences

Knowledge Graph

|

— Our IT infrastructures can
support various experiments,
but they are complex...

— Scientists often don't know
which services are available gmu— P E—— _ p— N — \

(" Project-Level Metadata ) (Digtal ObjectProect Grap HELIPORT [imaascenne &5 ) ‘

and how to use them. — | , f ! |

~—— 7 Sy L L S S S €

e e == ———— — — — — — — — — —

. Proposal Time Series Data » i N i /M ISIJ[)_Iic:djci_o_n ________ ™
—_ An Ove r‘a r'C h | n S Ste m Management Fgcmty '>|,’ «--t> Wortglrggvoggglne - | o,
(GATE) Grafana) (Environment) : — I : SciCat RODARE :
| ! Md Do ublication B2FIND
Catalog eposi atabase :
\

A . . = 4 | (Plugin)  JE U A N votadata
guiding our scientists (and . ; S — o
J I
Trzr;ig)ort '@.

Device or : !
A M Version Control [l

Data Management Detector | E-Logbook Backend | (GitLab)

visitors) through the lifecycle Plan :
of their research project is
essential.

R
(HPCIOpensiach
| ]
— In the future we can provide
an overall Helmholtz-wide
knowledge graph!

e e

| Object, Parameter, Metadata |
Database

________________________________________________________________________________________________________________

(A L I
DRESDEN D
4 concept v/‘ H‘ n



HELIPORT

HELmbhol

tz Sclentific

Project W ORkflow PlaTform

86 The HELIPORT project aims at developing a platform which
accommodates the complete life cycle of a scientific project and links
all corresponding programs, systems and workflows to create a more
FAIR and comprehensible project description.

eoe ([] ~

HELIPORT ©

Phase-resolved Higgs response in superconducting cuprates

Systems

Version Control

Data Management Plan

Documentation

Digital Objects

//
/
f / /
f f/ f
/ J J f /
\ \ \ \ \
\ \ \ \
\ \ \ \
\
\. .

& visdms.fz-rossendorf.de/project/19/graph/

©

g

Project Members:

A=
HELMHOLTZ ZENTRUM
DRESDEN ROSSENDOR

HI JENA

- Helmholtz Institute Jena

#) JOLICH

FORSCHUNGSZENTRUM

i About B Docs A knodel39 ~

® Tags @ Project Timeline 5* Object Graph ®g Project ~

Resources

Powered by HZDR, FZJ, HIJ & <HMC

\

Member of Helmholtz

Automation

. //"
UNICORE Jobs
| o

®© @ O + ©

Results

Publication

Imprint Privacy Policy Terms of Use

+

Funded by:

<HMC>

eoe [ < = =

"namespaces": {

HELMHOLTZ
Metadata
Collaboration

dms.fz-rossendorf.de ¢

"datacite": "http://purl.org/spar/datacite/",
"rdfs": "http://www.w3.0rg/2000/01/rdf-schema#",
"heliport": "https://heliport/schema/",

“"time": "http://www.w3.0rg/2006/time#",

"dc": "http://purl.org/dc/terms/"
},

“heliport:project_id": 28,

"datacite:
"heliport:
"datacite:
"heliport:

hasIdentifier": "HZDR.FWCC.2021.84769",

uuid": "@9779261-200c-48c4-be9c-1298369d6alc",

handle": "https://hdl.handle.net/None",
project_name": "PaN Research Project",

"time:hasBeginning': "2021-04-01 09:14:34.296524+00:00",

"datacite:hasDescription': "",

“heliport:group": "FWCC",

"heliport:owner": {
"datacite:hasIdentifier": "132739",
"datacite:orcid": null,

"rdfs:label": "Knodel, Dr. Oliver (FWCC) - 132739"

},
"heliport:has_VersionControl": [
{
"heliport:version_control_id":
"datacite:uri":
"rdfs:labelzs
} 5
1,
"heliporta
{
"helip
""datac
"dataci
}
1,
“"heliport:ha
{ _
"heliport:documentation_id": 7,
"datacite:uri": "https://dddd",
"heliport:documentation_system'": "MediaWiki",
"datacite:hasDescription": "dddd"
}

1,
"heliport:has_DataSource": [
{

"heliport:data_source_id": 11,
"datacite:uri": "http://ddd",
"heliport:use_computer": null,
"rdfs:label": "ddd",
"datacite:hasDescription': ""

}

©



The Motivation to Develop HELIPORT

What are the necessary steps towards a
full comprehensible and FAIR research
experiment ensuring data provenance?

— HELIPORT was originally intended to provide only the
proposal’s metadata, to allow the assignment of

resources.
— Qver time, we realised that HELIPORT can also answer How we can reduce
our scientists’ most important questions, such as: computations and

save energy?

How can we automate recurring
processes and keep track of
status and data products?

Which datasets or /" Data
Publication v
‘ Reposﬂory y 4

software can be Q]__I
published (and how)? N\
How can we bring new team members or 4}

remalsGentsS o e [ | e et st
' and how can | gain access Software

to both of them?

6 HELIPORT #) J0LICH HI JENA HZDR

FORSCHUNGSZENTRUM



eoe M - < 0O O 0 & visdms.fz-rossendorf.de/project/48/graph/ @e @ @ [I] + 83

H E I P O RT F t HELIPORT <8 i Info - @ English - %"Project - & knodel39 -
L e a u re s Project Graph: gELBE beamtime 21102205-ST

Project Systems Resources Automation Results
— Entry point for experiments and scientific projects e e——

[ ] e M v (< 0 () @ & visdms.fz-rossendorf.de/data_source/t

&

: 0o
Gt comctor OO0k

— User and group authorisation/management + HELIPORT <=

Projects » gELBE beamtime 21102205-ST » Data Sources » Mu2e on bigdata » Beamtimedata2021 > Beamtime_DSPEC_data
oy o

Files Directories name, size or date

— Overview of systems and services involved in an experiment I — .

HELIPORT ©

‘ Select:

Phase-resolved Higgs response in superconducting cuprates © Project Beamtime_DSp EC_data

— Provision of metadata from proposal systems (e.g. GATE

Project Properties

Add Tag

HZDR-ID HZDR.FWCC.2021.114636

16092021 ‘ Add Tag ‘ [ Sept. 21, 2021, 3:05 p.m. |
° . . . Digital Object ID 83 —
— Registration of and access to internal file systems B
Landing Page https://visdms.fz-rossendorf.de/object/83/?format=landing_page
Created May 18, 2021, 5:03 p.m. eee® M+ < > 0 (& @ visdms.fz-rossendorf.de/digital_objects/project/19/object_or &8 & ®© B @ +
- . . Department FWCC v
i HELIPORT &
- Title Phase-resolved Higgs response in superconducting ci
eoe M- < )] [ ) visdms.fz-rossendorf.de/project/19/tin @8 ¢ ©®© @ [I] ar Phase-resolved Higgs response in superconducting cuprates » Object Graph Y © Project %* Object %y Project ~

= > Data Processing Tags Timeline Graph
HELIPORT PR

— Background data publication of datasets (e.g. Zenodo, Rodare B S Sk e s

> Project Tmeline . data/unicore/bbddc888-0271-4f59-81e3-2583d792d6e8/ @ HEME

<Sorting and registration of Terahertz ELBE raw data
1

Timeline of Phase-resolved Higgs response in

— Integration of reproducible computational workflows

June 13, 2023, 7:24 p.m.

Register_Dataset e0e M- < O @ (@ B &vsdmsizrossendoridels @ @ @ M +

e 15,2025, 6295, HELIPORT oo B 0oen 2 st
m Sorting_Binning :
C U S e r a C C e S S S U r ’ gELBE beamtime 21102205-ST » UNICORE Jobs ® © Project * Object

84 Project ~

Tags Timeline Graph
June 9, 2023, 7:16 p.m. > HELIPORT Test Job g pi

Scicat export for measurement 124

Sat Jun 10 16:20:01 CEST 2023: Created with ID 27ed0332-842e-4a07-bba8-85e8cf94dc9d

. [] ] . ] ] L] June 9, 2023, 6:51 p.m Sat Jun 10 16:20:01 CEST 2023: Created with type 'JSON'
# Z G Sat Jun 10 16:20:01 CEST 2023: Client: Name: UID=knodel39,0U=users,0U=FZR-
— Register_Dataset NIS, O fsr,DC=de
. Xlogin: : [knodel39], gids: [addingOSgroups: truel
< 0 @ @ visscicat.fz-rossendorf.de/datasets?args=%7B%22modeToggle G ¢ RS (a7 (O fien EErne Cammee

Security tokens: User: UID=knodel39,0U=users,0U=FZR-NIS,0U=it,0=fsr,DC=de
Client's original IP: 149.220.16.137

Sat Jun 16:20: CEST 2023: No staging in needed.

Sat Jun 16:20: CEST 2023: Status set to READY.

] . ] : -
Sat Jun 16:20: CEST 2023: Status set to PENDING.
— tems per page: 25 250f88 Sat Jun 16:20: CEST 2023: Execution on login node
Sat Jun 16:20: CEST 2023: Command is:

Sat Jun 16:20 CEST 2023: #!/bin/bash

Search = Clear o #TSI_EXECUTESCRIPT
Source Folder Scence Metadata

p— #TSI_DISCARD_OUTPUT true
N ) 2023-11-23 ) sci N T QT
arc Ponder This 2023-10 ..me_squares 0B derived Cat keywords:[object Object] : =

- Thu 13:24 #TSI_UMASK 77
San6ci umask 77
— ci ) . e
. . . 2023-09-19 DistributionMapping:[object Object] Sat Jun 10 16:20:02 CEST 2023: TSI reply: submission OK.
0 - t
Study 123456788 - WarpX -bigdata Ske Tue 10:55 faw ES‘ HistogramH: Sat Jun 10 16:20:05 CEST 2023: Submitted to TSI as [knodel39 DEFAULT_GID] with
PID=23098 on [hemera5.fz-rossendorf.de]
2023-09-19 Sat Jun 10 16:20:05 CEST 2023: Notified <https://vlsdms.fz-

Group Standard flat foil ..im/scratch 157 KB T 1016 raw Laser:[object Object] Layers: rossendorf.de/unicore/notify>

Sat Jun 10 16:20:54 CEST 2023: Exit code @
L] L) . =aNSci Sat Jun 10 16:20:54 CEST 2023: Job completed on BSS.
) ) 2023-03-13 Sci ) ) :
Type Testing multiple files upload .Transverse 27 KB raw Cat 4_cfg:[object Object] density_par Sat Jun 10 16:20:54 CEST 2023: Status set to DONE.
— - Wed 14:33 Sat Jun 10 16:20:54 CEST 2023: Result: Success.
=Sci Sat Jun 10 16:20:54 CEST 2023: Total: 52 sec., Stage-in: @ sec., Queued: 48 sec., Main:
2023-08-02 = ) 0 sec., Stage-out: @ sec.
R Study 123456 ..h/toffiles 55B raw Cal A1 A2: .
Keywords - Wed 10:06 Sat Jun 10 16:20:55 CEST 2023: Notified <https://vlsdms.fz-

rossendorf.de/unicore/notify>

“aeNSci
. N . 2023-06-12 . .
LaserWakefield ... testi ...'Wakefield 58 KB Cat 16_cfg:[object Object] 1_cf
Start Date = End Date i serWakefie esting picongpu parser rWakefie 5 Mon 1055 raw i}B _cfg:[object Object] 1_cfg:
“ieNSci i A i
-06- j;i Powered by HZDR, FZJ, HIJ & <HMC> Member of Helmhol [ P Policy Te f U
testing picongpu parser ..sorberTest _3& KB 12_2531 19;—’“08 raw JS.. 1_cfg:{object Object] 4 _cfg: Cuelecy lember of Helmholtz mprint Privacy Policy Terms of Use
-+ Add Condition )

e “NSci
testing picongpu parser ...sorberTest 999 B _12_2531 35708 raw Egat 1_cfg:[object Object] 4 _cfg:

o
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Timescale for the HMC-Project HELIPORT

eee [ - < O ) @ (] & visdms.fz-rossendorf.defabout/index.html G ¢ @ @ @ LT] + B85

— The deliverables and our prototype are available on our website. evorr | ABolR —

Contact Privacy Policy Terms of Use Policies The HELIPORT Project The FAIR Principles (in HELIPORT)

— We are in contact with different Helmholtz centers, universities
and European partners and build a HELIPORT community.

H EI I P 0 RT HELmholtz Sclentific ==
Project W ORkflow PlaTform —
The guidance system HELIPORT ¥ aims to make the entire life cycle of a project at the HZDR findable, accessible,
interoperable and reusable according to the FAIR principles, mentioned below. In particular, our data management solution
deals with the areas from the generation of the data to the publication of primary research data, the workflows carried out and

the actual research results. For this purpose, a concept was developed which shows the various essential components and
their connections. Descriptions of the individual components can be found in our HZDR Data Management Strategy.

— Overview of work packages and milestones:

2021 2022 2023
'WP1 Project coordination

€ D10 Progress Report (HZDR) Intuitive and

Project Graph: gELBE beamtime 21102205-ST

H 2.
D wp2 Metadata scheme structured e e e s
~ ! Pespect Corfiguranen 1 | Version Cormeal () Dwia Seurce 1 | CWL Jobs 1

€ D1 System Architecture report (HIJ)

@ D3 System Prototype (HZDR)
®0s5 Heliport at HZDR & HIJ (HZDR)

& HELIPORT Website «"

LISer Interf

@ D9 Publication (ALL)

‘'WP4 CWL workflow UNICORE
& HELIPORT Community Workshop «"

®D2 Concept for CWL integration (FZJ)
€ D4 CWL integration in UNICORE and Heliport (FZJ)J

- Experiments

‘WPSTELBE
‘WP6POLARS |

HELIPORT "€ #)jULICH HI JENA H=DR
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Heliport (Project) Timeline " [ mitial version gune 2020)
, — DMS Projects and proposal information from
First Draft: Project Plan (August 2020) /’/ the HZDR GATE proposal database
— Project and user management y — Webinterface with user authentication (LDAP)

— (Configurable stages
— REST API for proposal information
— CWL visualization prototype

» Improved Project Plan (December 2020)
|:| — Configurable stages and modules

— Infrastructure and database updates
Modular Structure (July 2021) [ 0.4.0 ] — Daily proposal database update
— Official start of the HMC founded U = — Advanced logging and monitoring
Heliport project: g\: Integration of various Apps and Features

H M c HELMHOLTZ
METADATA COLLABORATION

— Redesign to provide modular ana
highly configurable system

— Export for (different) metadata schemas
— Computational/scientitic workflow execution

+ UNICORE support ()

+ Computing job management and monitoring
; — Handle management with public landing pages

HELIPORT Community Workshop (July 2023)

GFZ LZzDR
Helmholtz-Zentrum HELMHOLTZ ZENTRUM
PorTspbpAm DRESDEN ROSSENDORF

Productively operating HELIPORT for different Ris
! — — Extended support for a proposal system (GATE)
B — Authentication with OpenlD Connect (Helmholtz ID)
, — Public available HELIPORT instance for remote/visiting
! scientists at HZDR

: HELIPORT #) J0LICH HI JENA HZDR
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Modular HELIPORT Design

HELIPORT
— Plugin architecture based on Django |
— All plugins offer a REST API, usable in internal workflows, 7 © % settings.py
— Source code available under GNU GPLv3 QIém @ﬂd
Project & Infrastructure Systems Resources Automation Results

Ok

10

Core Ressources Q/

HELIPORT Project o/

Proposal Management
(HZDR Gate)

About Page

4

Version Control Q/

Data Management Plan

(RDMO)
Documentation

Digital Objects

&/ Available In development x Planned

D DataSources_E SIurmJob e

Publication @
Dataexport Invenio

Internal Archive x

Dy Tools 2 e Unicore AT

= Arbitrary CWLQ/ — ... A

General @ i
Workflows

_T= Aiida Workflows x

&

HELIPORT #) JOLICH HI JENA R=DR
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https://gitlab.hzdr.de/fwcc/data-management/dms-guidance-system
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HELIPORT Infrastructure

— The HELIPORT web app is based on Django:

+ Heliport communicates with various system
through REST APIs,

+ The project-level metadata is stored in a PostgreSQL
database and can be exported in various metadata
schemes.

— Computational workflows are managed in HELIPORT anao
executed on HPC clusters using slurm or UNICORE.

o — — — — — — — — -

~ -

o —— e — — — . — — — — — — — — — — — — — —

- S — e s
e
°

o 2
<
<
¥y
O~
I_
b
>

\_____________________./

Message Broker (RabbitMQ)

B S S ——

HELIPORT ®© earc i About @ Docs 2 knodel39 ~

____________________ N
\

Message Queue (Celery)

Remote Server Logins

Logins added here can be used to access resources like files on remote servers or workstations.

ID Type Name

I
I
I
[
I
I
I
I
I
[
I
I
I
I
[ NON ) ED v < 0 @‘2 & heliport.hzdr.de/app/user/login/list/ lg ¢ @ @ ﬂ] + :
I
I
I
I
I
[
I
I
I
I
I
[
I
I
I

16 authentication token GitLab “ m
\

. \ \ /

17 authentication token Rodare “ N TN anager v
___________________

79 username and password UNICORE “
87 ssh connec tion hemera Disconnect “
77 ssh connec tion uts Disconnect “

Add a Login
Login Type Choose a Login Type
Add e " =
1 : JULICH HI JENA M
Powered by HZDR, FZJ, HIJ & <HMC Member of Helmholtz Imprint Privacy Policy Terms of Use ‘
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Workflow Architecture (in development)

— HELIPORT offers an infrastructure which
permits the integration of various workflow

mholtz Sclentific
H E LI PO RT roject W ORkflow Pla formﬁ

. : ' &
anguages and access modes to HPC : Workflow : :
infrastructures. : Registered Metadata § : :

| ! (wfdever) .- s :
— The infrastructure keeps track of and B o - T . = :
o ! itLa : o ! % :

collects the metadata and enables accessto 8+ Rl : . £} = 2

. I I o K . ) 'O
S : DO S 2 -

all resources involved. : : ayj> S = S

— Next steps: : Cluster Job : =
: Submission ! ! :
Python library sending workflow Heliort | (BatchScript) : :
information directly to HELIPORT, Plugin B Network :
SREKEMEKE/CIELS : Storage Jupyter Notebooks :

Provision of provenance information from L : (Bigdata)

Heliport Python

Jupyter notebooks, HPC Cluster Library

Jse case: PIConGPU GENEE)

WorkflowHub

COMMON | Workflow
PiIcCon©GD|||| = 37 AXP G |
L) LANGUAGE | | Sk )

12 e/
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Conclusions

HELIPORT describes and collects all metadata from all services and systems involved in an scientific

experiment.
Such an approach is desirable and leads us to a fully FAIR and comprehensible research project.

The computational workflows are essential to keep track of everything what happened during the

experiment.

HELIPORT

mholtz Sclentific
roject W ORkflow PlaTform

HELIPORT

Project

T

Data - ‘: Scientific
Publication

Publication
Software Work flow

Publication




10.1145/3456287.3465477

Resources

Website: heliport.hzdr.de Repository: codebase.helmholtz.cloud/heliport

eoe@ v ) @ & visdms.fz- dorf.de/about/index.html G ¢ i 88 : :
(D < 0 9 adm.f2srossenclorfde/aboulfindenchim = © ®© 8 0 + o0 I+ K< 0 @ - & codebase.helmholtz.cloud/heliport/heliport %8 C ® m +

1 About N\ News Resources &% Demo ® Docs [J 2 neliport > % HELIPORT

HELIPORT “ * ‘ About

Contact Privacy Policy Terms of Use Policies The HELIPORT Project The FAIR Principles (in HELIPORT)

H E L I P O RT HELmholtz Sclentific =
Project W ORkflow PlaTform

The guidance system HELIPORT “® aims to make the entire life cycle of a project at the HZDR findable, accessible,
interoperable and reusable according to the FAIR principles, mentioned below. In particular, our data management solution
deals with the areas from the generation of the data to the publication of primary research data, the workflows carried out and
the actual research results. For this purpose, a concept was developed which shows the various essential components and

HELIPORT & s

Project ID: 1287 [

% Unstar | 9 % Forks | 2

-0-1,941Commits ¥ 5Branches < 2Tags [ 3.4 GiB Project Storage

pipeline Egéd coverage 61.00% python ~3.8 @ code style black |l license GPL-3.0-or-later
DOI 10.14278/rodare.946

'g' Bump django from 4.2.4 t0 4.2.5 [« @

, 7e238e54 | [
HIFIS Bot authored 40 minutes ago

their connections. Descriptions of the individual components can be found in our HZDR Data Management Strategy. master v heliport / = + v History Find file Edit v b v
Q e e :
[:) README 36 GNU GPLv3 [;) CHANGELOG [3) CI/CD configuration | Add Kubernetes cluster | | Add Wiki
api > H E LI | P o R P D e GSSEES ;
@oe [[). 3456287.3465477pdf ® Qaa i a © 2 -0 @ o
gate-connection > Download age 1 of 6
version-control > AP for all I n‘t u i't i Ve a n d
HELIPORT -2, 5 ) D I 1 1 1 4 4 2 7 4 4 7 7
data-management-plan > Project Graph: gELBE beamtime 21102205-ST Workshop Presentation O 0 . 5 / 3 5 6 8 . 3 6 5
) St r u Ct u re d Project Systems Resources Automation Results
documentation > .
apl . f ‘ | T | G | ‘
datesourcs > —Lser Intertrace i HELIPORT: A Portable Platform for FAIR
arhive , {Workflow | Metadata | Scientific Project Lifecycle}
publcaion > listProjects e Management and Everything
L . Showing the most general HELIPORT project properties. Request more detailed . . . . . . o
culexeeution g information by appending urls/ to the url Go to a specific project by appending its ReSpOnSe SampleS OhVCI' Knodel, Martm VOIgt’ Robert Ufer, DaVId Pap ¢, Mam LOkamam’ Stefan E Muller,
o ) id/ to the url For more information on how to authenticate look in HELIPORT (user Thomas Gruber and Guido Juckeland
CuRs upects g > settings) “ Helmbholtz-Zentrum Dresden-Rossendorf
sharelatex > ’ ‘ v - Content type DreSden’ Germany
QUERY PARAMETERS application/json 0-knc’del@thr'de
foken > , limit integer ABSTRACT Workshop on Practical Reproducible Evaluation of Computer Systems (P-RECS
Number of results to return per page. Modern scientific collaborations and projects (MSCPs) employ var- 21), June 21, 2023, Virtual Event, Sweden. ACM, New York, NY, USA, 6 pages.
Documentation Powered by ReDoc . . . . .. https://doi.org/10.1145/3456287.3465477
ious processing stages, starting with the proposal submission, con-
i offset integer tinuing with data acquisition and concluding with final publications.
The initial Index from which to return the resuits. The realization of such MSCPs poses a huge challenge due to (1) the 1 INTRODUCTION
| search strin comPlexity and diver‘sity of the too.ls, (2) the heterogeneity of \'/a‘ri- An essential objective of modern cutting-edge research should be to
As egarch term. ous mvol.ved computing and exper “f“’:n.tal platforms, (3) flexibility enable accessibility of the acquired research data and its re-usability
of analysis targets towards data ?CquSItlon. and (4)'d.ata throughput. across different research fields and their respective communities.
|, group string Anothe':r challenge for M_SCI_) s is to provide add.ltlonal metada'ta The current generation of scientists is therefore faced with the
group according to the FAIR principles for all processing stages for in- challenging task of transferring experimental investigations into
ternal apd extern:.al use. .Conseqm?ntly, the demand f<?r a system, a data oriented research flow with strong focus on documenting
L1 owner string that assists the Scientist i all project stages and ar ch1.ves all pro- every step closely following the FAIR [41] principles. The FAIR
owner cesses on the .ba31s of metadata standards like DaFaClte to m.ake principles are well-established as standards in the field of research
really everything transparent, understandable and citable, has risen data management. The three pillars F (Findable), A (Accessible) and

API'Doc: heliport.nzdr.de/redoc/
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HZDR Research (Infrastructure) Landscape
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TELBE Data Flow

— Terahertz facility at the ELBE center for High-Power Radiation Sources.

— In the future HELIPORT guides (external) scientists through the complete
experiment.

— Submission of data analysis Jobs from LabView to UNICORE with
visualisation in HELIPORT

mholtz Sclentific
H E LI PO RT roject W ORkflow Pla formi
1
1

I
\ W

Experiment Metadata

[Sample Signaﬂ [Timestarnp } lManuaI entries
+ Intensity

. Automatic Electronic labbook
Data acquisition system | o, + database

LabView ) openBI5

scientific
publikation

> 10 GB per min

Workflow Engine
Datastorage (UNICORE)

v :

Automated External Users  <—

data publication RO% DARE

workflow

(1]
17 Deinert, Jan-Christophi. (2021, November 18). TELBE data analysis workflow and the PaN training platform UX — H E I I P O R I { ’ J U L I C H H I J E N A - . - D R
Booklet of presentations from the PaN EOSC Symposium 2021. Zenodo. https://doi.org/10.5281/zen0d0.5636331 P— I l ‘
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https://doi.org/10.5281/zenodo.5636331

Mapping of the TELBE Resources to HELIPORT
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http://WorkflowHub.eu

Data Sources can be Registered...

eoe ([{] v < > O & 0O & visdms.fz-rossendorf.de/data_sourcefprr @@ ¢, ® @ @S M + 88

..and files (selected for publication) can be
transferred directly to the data publication. HELIPORT <= i Info - %" Project - & knodel39 -

Projects » gELBE beamtime 21102205-ST » Data Sources > Mu2e on bigdata » Beamtimedata2021 > Beamtime_DSPEC_data

[ Select: All Files Directories name, size or date Select Pattern

|
eoe (] -+ (< > 0O O @ - vlsdms.fz—rossendorf.de/project/48/graphj

: : . Beamtime_DSPEC_data
Project Graph: gELBE beamtime - -
. 1 15092021 Publish Zipped x IWNERETE R EEE TS
Project Systems Resources
N N\ N\ -
1 16092021 Add Tag
“ b 1 20092021 Add Tag
= owre |
. - 53 KiB
I ELBE TI Current-data-2021-09-17 16_52_59.xIsx Publishx | Add Tag
|
\ : / - T
| ‘ ELBE_2021-09-15.png Publish x | Add Tag (L)
: @ o
| IR ELBE_2021-09-16.png Add Tag G
\ N Sept. 21, 2021, 2:16 p.m.

i HELIPORT "€ #)jULICH HI JENA H=DR

FORSCHUNGSZENTRUM



l. Proposal Submission

Automated transfer of project metadata from the proposal
system (GATE) into HELIPORT:

Title, Authors, Description,
Beamtime schedule,

Large-scale facility used,
Scientific method (PaNET)

@ gate.hzdr.de/user/

ﬁ HELMHOLTZ

ZENTRUM DRESDEN
ROSSENDORF

Y GATE

¥ Proposal management

HZDR Proposal Management

» Login HZDR GATE is the general access tool to the research Login
» ) ) infrastructures (RI) at HZDR, offering access to external
Reglstration user! Login via umbrellalD
» Lost password ) . . . .
Users are kindly required to register in HZDR GATE in order
» Lost username to be able to 11
* submit a proposal for beamtime at ChETEC-INFRA, u b e a
DRACO, ELBE, IBC or RADIATE umbrellalD

* participate in accepted experiments

- provide user feedback and to submit experimental or

rt N
g GATE Login
* publish data resulting from experiments at an Rl at

HZDR. or

Institutional Login via Shibboleth

A=
HELMHOLTZ ZENTRUM
DRESDEN ROSSENDORF

A template for project descriptions for beamtime requests at
ELBE or DRACO is available following this link.

Helmholtz-Zentrum Dresden-...

New Users: Registration

Or select your organization from the list
below

Please select your org: 4 eI

Allow me to specify the site

Lost password Lost username

@ Go to top of page responsible: User Office

20
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HELIPORT ©

O @ G

@ visdms.fz-rossendorf.de/project/19/

Phase-resolved Higgs response in superconducting cuprates ®

Y Project Configuration

Project Properties

Tags

HZDR-ID HZDR.FWCC.2021.114636
Digital Object ID 83
uuid 12215397-437a-468a-a95d-1a1d3f1d92ea

Landing Page

@ ¢

i About Docs & knodel39 ~

© Project
Timeline

https://visdms.fz-rossendorf.de/object/83/?format=landing_page

Created May 18, 2021, 5:03 p.m.
Department FWCC v
Title Phase-resolved Higgs response in superconducting ci

Tags

TELBE x

Add Tag

Members and Contributors

This is a list of the project owner and members, as well as external contributors without a HELIPORT login.

Name
Gruber, Dr. Thomas (FWCC) - 130673

Deinert, Dr. Jan-Christoph (FWKP) -
118987

Knodel, Dr. Oliver (FWCC) - 132739 ®

Lokamani, Mani (FWCC) - 19342

Mueller, Dr. Stefan (FWCC) - 7394 ®

Affiliation

Contribution

%' Object
Graph

4 Project ~

Owner

Member

Member

Member

Member




Il. Project List and Dashboard

— Typically, a beam line scientist is the owner of a HELIPORT project and the proposer has the role of the
manager and can add additional project members.

— Tags and sub-projects including inheritance are possible in the project list.

e®oe0e [{]+v < [ ) @ = & visdms.fz-rossendorf.de/project/list/ & N ©) @ @ + O ) ] v < O @ (.a & visdms.fz-rossendorf.de/project/19/graph/ e @ @ ['T_'] +

HELIPORT o @02 HeLrol a -

PrOjeCt List Phase-resolved Higgs response in superconducting cuprates ®» Tags @ Project Timeline * Object Graph ®*g Project ~

Project Name $ @ Last Modified $ & Owner $
Semantic x-Lab Jul 11, 2023 Voigt, Martin (FWCC-D) - 141575 m S .
ystems Resources Automation Results
v gELBE Projects Apr 24, 2023 Mueller, Dr. Stefan (FWCC) - 7394 m ) /\ ) (
gELBE beamtime 21102205-ST Sep 11, 2023 Mueller, Dr. Stefan (FWCC) - 7394 ﬂ Data Source “
9gELBE beamtime 21202619-ST Sep 11, 2023 Mueller, Dr. Stefan (FWCC) - 7394 m
» Example parent project Apr 24, 2023 Voigt, Martin (FWCC-D) - 141575 m \ 0 /
ML Ops Project Jun 06, 2023 Knodel, Dr. Oliver (FWCC) - 132739 m
SOTA on Uncertainties May 23, 2023 Pape, David (FWCC) - 139658 m ~ * -
Phase-resolved Higgs response in superconducting cuprates May 23, 2023 Gruber, Thomas (FWCC-D) - 141575 m
. o /
Digital Twin Showcase Jun 07, 2023 Voigt, Martin (FWCC-D) - 141575 m
Beamtime Dashboard Test May 31, 2022 Voigt, Martin (FWCC-D) - 141575 m ° )
Rodare Data Publication Project Aug 09, 2022 Knodel, Dr. Oliver (FWCC) - 132739 m

Create Project ~

A
~
=]
N
w
v
¥

Powered by HZDR, FZJ, HIJ & <HMC> Member of Helmholtz Imprint Privacy Policy Terms of Use
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22

F-Labbook (Mediawiki),

eoe M- < O @ &

o0 [~

DRESDEN ROSSENDODRF

Main page

ELN (public)

How To

Recent changes
Random page

Help about MediaWiki

FWCC group

FWC
FWCA
FWCB
FWCC
FWCI
FWCS

Tools

What links here
Related changes
Upload file
Special pages
Printable version
Permanent link
Page information
Browse properties
Cite this page
Page values

<

HELIPORT =

Phase-resolved Higgs response in superconducting cuprates » Documentation

— @GitLab, Github, Workflowhub, ...

@ visdms.fz-rossendorf.de/documentation/project/19/list/

Documentation
ID Description System
57 Project documentation in Mediawiki MediaWiki
Add a Documentation
O @ ('a @ wiki-dev.fz-rossendorf.de/wiki/FWKP:22_DAQ_CdAs_120degs_WP_45degs_SHG_V_polar_

FWKP:22 DAQ CdAs 120degs WP 45degs SHG V polar 01

¢

- N

i About Docs & knodel39 ~

W Tags @ Project Timeline " Object Graph % Project ~

®©® @ O + O

Back to FWKP:Main Page

Dataset [ edit | edit source ]

22_DAQ_CdAs 120degs WP 45degs SHG V_polar

22_DAQ_CdAs 120degs WP_45degs SHG V. polar

22 DAQ_CdAs 120degs WP_45degs SHG V. polar

FWKP:direct plot of 22 DAQ CdAs 120degs WP  FWKP:fft power linscale plot of 22 DAQ CdAs

FWKP:fft power logscale plot of 22 DAQ CdAs
120degs WP 45degs SHG V polar

45degs SHG V polar 120degs WP 45degs SHG V polar
Data Files File:FWKP:22 DAQ CdAs 120degs WP 45degs SHG V polar all loops.dat
Workflowhub URL https://workflowhub.eu/workflows/459/ro crate?version=1'

Workflowhub Version

Repetition Rate

1

50000 Hz

time on single step measurement

=

22 DAQ CdAs 120degs WP 45degs SHG V polar 01

Log Name 22 DAQ_CdAs_120degs_WP_45degs_SHG_V_polar
Start Date 2022/03/13 00:00:00
Belongs to

Measurement Measurement Day March 13 2022
Day Name
BDA Power mW

Frequency
THz

THz

Polarizer
Angle
Filter Used No

AI2 Three
Switch

Pyro Channel No
Stage1 Start

e o MediaWiki

Stage1 Step

Size
Path binned /bigdata/telbe/Sorted_data/2022/2022-
file March_datasorting/2022-03-13/binned

Scicat Export No

lll. Resources: Documentation and Repositories

The documentation section is typically used to refer to all internal and external
systems or services used:

© @ b + O

eoe M- ( O @ & B

@ workflowhub.eu/workflows/473 ¢

Search here...

dgpWorkflowHub Q-

Register Login

2 Sorting and registration of
Terahertz ELBE raw data verion+

Overview i= Related items

Workflow Type: Uniform Interface to Computing Resources © Creators and Submitter

The radiation source ELBE (Electron Linac for beams with high Brilliance and low Emittance) at the Helmholtz

Creators
Centre Dresden Rossendorf (HZDR) can produce several kinds of secondary radiations. THz radiation is one of -
them and can be used with a typical pulse frequency of 100 kHz as a stimulation source for elementary low-energy Not specified
degrees of freedom in matter. To sample the whole THz wave the laser path length is modified by moving specific Submitter

mirrors. The raw data contains for each mirror position a binary file storing the signal spectra and a folder with gray
scaled tiff files storing the jitter timing. This Workflow is equivalent to the first part of the standalone jupyter
notebook https://github.com/hzdr/TELBE-raw-data-evaluation/blob/main/sorting_binning.ipynb

& Thomas Gruber

In the job file the folder < FOLDER_BASE> and < FOLDER_SUB> needs to be specified and the parameters as a License

json string like < PARAMS> = { "rep": 100000, "t_exp": 1, "N_sample": 96, "offset": 0, "pixel_to_ps": 0.0115,

Stage_zero": 0 } Creative Commons Attribution

The python file which is used is originally published in gitlab 4.0
https://codebase.helmholtz.cloud/science2workflow/telbe-sorting-binning/-/blob/master/src/ The workflow can
automatically be monitored in Heliport if the project number < HELIPORT_PROJECT> is provided.
Activity
SEEK ID: https://workflowhub.eu/workflows/473?version=1 Views: 139

[ NN ) Elj v < > @ visdms.fz- Created: 17th May 2023 at 13:08

Last updated: 17th May 2023 at 13:12

O @ G

~ Version History

Version 1 (earliest) Created 17th May 2023 at 13:08 by Thomas Gruber @ Tags
Initial commit

HELIPORT ®

Search

This item has not yet been

®» Tags @ Project Timeline * Object Graph ®g Project

Phase-resolved Higgs response in superconducting cuprates » Version Control

Version Control

ID Name

7 &) Telbe sorting script

oo Lo T ca Joroe

Add a Source Code Repository

HZDR GitLab Other New

Select where you want to create your new repository

‘ “ HZDR GitLab repository } ‘ O GitHub repository

Powered by HZDR, FZJ, HIJ & <HMC> Member of Helmholtz

Imprint Privacy Policy Terms of Use




V. Detector Control and Workflows

— The HELIPORT REST-API enables the transfer of metadata between
HELIPORT and external systems (e.g. detector control in LabView).

— The integrated workflow management system (e.g. UNICORE) provides
metadata for the provenance information required by HELIPORT.

— Workflows (on our HPC cluster) can be accessed by any project
member directly in the HELIPORT web frontend.

e~e @ - Labview

https://wiki-dev.fz-rossendorf. de/mediawiki-server/api.php

login usemame
bot password

Unicore User Token
Pagetitle (FWKP:LogName)

Measurement Day

Samples

R3]

Login Measurement  Online Processing

Logged in
Login . Start

eror in (no emor) eror out

S e 4
Start Wo r‘dlow ; 0 p s

© 8@ 0 +
Input cluster
LogName No spaces allowed
| 20_DAQ_CdAs_120degs_WP_40degs_SHG_V_polar

TypeOfExpenment

- BDAPowermW]
i‘ 0 Project ID
-. SampleTemperature[K] 0
g
 FrequencyTHZ{THZ]
{_ﬂ 0 params Cluster
oo 2 50000
FilterUsed 5
- e
. AllZeroMax :'
; L 2
. Al1ZeroMin

. Al2ThreeMax

l"_ i |_to_ps
‘vv Alozmeth §u!|0~0042
Zero

g

]
=y

Wiki page name

e 0 ‘. i
Y{IZThteeSwidl 450

| C D)
‘ PyroChannel

>

. Stage1StartPos[mm]
. Stage1NSteps

‘g

" Stage1StepSize{mm]

23 *

vlsdms.fz-rossendorf.de/u %@ ¢ © B M +

eoe M+ < O @ & &

HELIPORT ®

i About B Do

o 0

gELBE beamtime 21102205-ST » UNICORE Jobs ®» © Project %* Object % Project v
Y HELIPORT Test Job Tags Timeline Graph

Sat Jun 10 16:20:01 CEST 2023: Created with ID 27ed@332-842e-4a07-bba8-85e8cf94dc9d
Sat Jun 10 16:20:01 CEST 2023: Created with type 'JSON'

Sat Jun 10 16:20:01 CEST 2023: Client: Name: UID=knodel39,0U=users,0U=FZR-
NIS,0U=it,0=fsr,DC=de

Xlogin: uid: [knodel39], gids: [addingOSgroups: truel

Role: user: role from attribute source

Security tokens: User: UID=knodel39,0U=users,0U=FZR-NIS,0U=it,0=fsr,DC=de
Client's original IP: 149.220.16.137

Sat Jun 10 16:20:02 CEST 2023: No staging in needed.

Sat Jun 10 16:20:02 CEST 2023: Status set to READY.

Sat Jun 10 16:20:02 CEST 2023: Status set to PENDING.

Sat Jun 10 16:20:02 CEST 2023: Execution on login node

© @ O + ©

visdms.fz-rossendorf.de/unicore/pr ‘e C

eoe [+ < O @ @&

gELBE beamtime 21102205-ST » UNICORE Jobs

i About D

HELIPORT ®©

®» Tags @ Project Timeline * Object Graph ®*g Project ~ el39 DEFAULT_GID] with

fz-

Interaction between HELIPORT and UNICORE

Project Jobs:
@ sec., Queued: 48 sec., Main:

daBln
« HELIPORT Test Job (27ed033...) @ HEMERA@ C & :::::
Z_
D EEE/Y
bl 1 g
Submitted June 10, 2023, 4:20 p.m. — -
Imprint Privacy Policy Terms of Use
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o0 [{J) - < O @G @ @ visdms.fz-rossendorf.de/data_source/pro ¢ ©® ® h + O

V. Data SOurceS HELIPORT © i About @ Docs & knodel39 ~

Phase-resolved Higgs response in superconducting cuprates ® © Project °* Object %4 Project ~
Y Data Source Tags Timeline Graph

— Folders and Files in our internal filesystem can be

registered in HELIPORT as data source. Pata Sources
Add a Data Source

Protocol v Choose a Protocol

— Each member of a HELIPORT project has access to the
les and folders. pttps

1:
Add http

— The provenance of the data sets generated from an e

ftps

experiment is entirely comprehensible. fe

ssh

other

L) < )] n @ & visdms.fz-rossendorf.de/data_source/project/19/open/2digic  C © B O + O

H ELI PO RT i i About Docs & knodel39 ~

Member of Helmholtz Imprint Privacy Policy Terms of Use
Phase-resolved Higgs response in superconducting cuprates » SSH Files/Directories ® © Project %* Object ®4 Project v
Y Second Day Tags Timeline Graph

All  Files Directories name, size or date Select Pattern

Second Day
. 019_0p7THz_LSCO_2mmZnTe_2xBP_gain20_2x2THz_BP_test_13.06.2018_0006_24 publication x | Add Tag
. 020_0p7THz_LSCO_2mmZnTe_16K_gain20_13.06.2018_0048_05 Add Tag
U 021_0p7THz_LSCO_2mmZnTe_25K_13.06.2018_0104_36 Add Tag
1 022_0p7THz_LSCO_2mmZnTe_30K_13.06.2018_0126_50 Add Tag
U 023_0p7THz_LSCO_2mmZnTe_35K_13.06.2018_0145_21 Add Tag & " —
24 — D%ﬁ VA



VI. Integration in an Overall Data Publication Workflow

[ NN ) 0 v 0 @ ('a @ rodare.hzdr.de/record/1289 2 N @ @ m + [E]

eoe0e [+ < [ ) @ 2 & visdms.fz-rossendorf.de/project/1!

—
H E LI PO RT B RO E DARE &, Upload %8 Communities

eoe0e [+ < )] @ e @ visdms.fz-rossendorf.de/project/19/ & ©® B ﬁ] +
Phase-resolved Hiaass December 16, 2021
ase-resolved Higgs response in LEIBD UG

HELIPORT € Ao € boce SIS —

Systems Resources rconducting cuprates S——

Phase-resolved Higgs response in superconducting cuprates ®» © Project % Object *s Project ~ () ) U, Hao; Kim, Min-Jae; Katsumi, Kota; @ Kovalev, Sergey; Dawson, Robert David; Schwarz, Lukas;
Y Project Configuration Tags Timeline Gras Yoshikawa, Naotaka; Kim, Gideok; Putzky, Daniel; Li, Zhi Zhong; Raffy, Hélene; (® Germanskiy, Semen;
Version Control ‘ Deinert, Jan-Christoph; @ Awari, Nilesh; @ llyakov, Igor; ® Green, Bertram Windisch; & Chen, Min;
Bawatna, Mohammed; Christiani, Georg; Logvenov, Gennady; Gallais, Yann; Boris, Alexander V,; o
Pr()ject Proper‘hes Keimer, Bernhard; Schnyder, Andreas; Manske, Dirk; (» Gensch, Michael; (» Wang, Zhe; Shimano, Ryo; Publication date:
- ) . . . . ) DOI:
HZDR-ID HZDR.FWCC.2021.114636 Data Management Plan SSH Files/Directories — = In high energy physics, the Higgs field couples to gauge bosons and fermions and gives mass to their
. . elementary excitations. Experimentally, such couplings can be verified from the decay product of the
Digital Object ID 83 4 Higgs boson, the scalar (amplitude) excitation of the Higgs field. In superconductors, Cooper pairs Keyword(s):
bear a certain analogy to the Higgs field. Coulomb interactions between the Cooper pairs give mass
uuid 12215397-437a-468a-a95d-1a1d3f1d92ea & to the electromagnetic field, which leads to the Meissner effect. Itrafast
. . . Related identifiers:
Landing Page https://vlsdms.fz-rossendorf.de/object/83/?format=landing_page Preview v el
: : https://www.hzdr.de/publications/Publ-
Created May 18, 2021, 5:03 p.m. \_ ) 018_sample_149p7K_EOS_2mm_ZnTe_gain10_07.12.2018_0527_47.zip 30902
Digital Objects ‘
& biodat Referenced by:
Department FWCC v '9 .a ta b https://www.hzdr.de/publications/Publ-
o Wie e. 018 29647, 10.1038/s41467-020-15613-1
J - Communities:
i - i i i ] 07.12.2018
Title Phase-resolved Higgs response in superconducting ci 0 = Research field: Matter
018_sample_149p7K_EOS_2mm_ZnTe_gain10_07.12.2018_0527_47 RODARE
m « O License (for files):
018_sample_149p7K_EOS_2mm_ZnTe_gain10_Al0_Experiment ZA i ibuti
Powered by HZDR, FZJ, HIJ & <HMC> Member of Helmholtz ~Sample_TASpIR = emm.anfe_gan IE AP MB | K ORI CRme s AL 200
0O 38.4 International
- " 018_sample_149p7K_EOS_2mm_ZnTe_gain10_AIO_Experiment,
Tags ' =0 38.4 MB
a— ——— 018_sample_149p7K_EOS_2mm_ZnTe_gain10_Al0_Experiment,
TELBE x | g E— A - 0 38.4 MB
) L N = 018_sample_149p7K_EOS_2mm_ZnTe_gain10_Al0_Experiment i
Add Tag ] < O @ & & visdms.fz-rossendorf.de/data_source/project/19/open/2digit & ®© @ h + O _ s - O - ple-1Aop R - - -9 - 3§4 MB ] Versions
018_sample_149p7K_EOS_2mm_ZnTe_gain10_AIl0_Experiment, Version 2 Dec 16, 2021
. . ) - = 9 38.4 MB 10.14278/rodare.12
Members and Contributors HELIPORT ®© i About 6 Docs SHICESE SNy 018_sample_149p7K_EOS_2mm_ZnTe_gain10_AIO_Experiment, 89
« M 38 4 MR

This is a list of the project owner and members, as we

v/ ] 1

Phase-resolved Higgs response in superconducting cuprates » SSH Files/Directories » © Project %° Object Sy Paglct ~
Name Affiliation Y Second Day Tags Timeline Graph

All  Files Directories
Deinert, Dr. Jan-Christoph (FWKP) -

Second Day A — Metadata from Proposal System,

Knodel, Dr. Oliver (FWCC) - 132739 @ . 019_0p7THz_LSCO_2mmZnTe_2xBP_gain20_2x2THz_BP_test_13.06.2018_0006_24 publication x | Add Tag
, Dr.

O CT——. — Files and folders registered and selected in HELIPORT.

(9 021_0p7THz_LSCO_2mmZnTe_25K_13.06.2018_0104_36 Add Tag

Automated data publication with:;

Gruber, Dr. Thomas (FWCC) - 130673

name, size or date Select Pa*

Lokamani, Mani (FWCC) - 19342

Mueller, Dr. Stefan (FWCC) - 7394 ®

9 022_0p7THz_LSCO_2mmZnTe_30K_13.06.2018_0126_50 Add Tag

- | HELIPORT € ) 0ULICH HI JENA HZDR
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VIl. Relations Between Digital Objects and

e®e® [J)]-v < > )] () & visdms.fz-rossendorf.de/digital_objects/project/19/object_c & ©® @

— Relations between digital objects are visualized to

. . . , HELIPORT © i About [ Docs & knodel39
orovide a top-level view on the project with
d e p e n d e n C | e S . Phase-resolved Higgs response in superconducting cuprates » Object Graph ) © Project %* Object %4 Project ~

> Data Processing Tags Timeline Graph

— The relationships between simulation (surrogate
model) and experiment can also be demonstrated.

data/unicore/bbddc888-027f-4f59-81e3-2583d792d6e8/ @ HEME

. — 4
— The versioning of an experiment is an essential N i o T
extension, and first approaches via a timeline are ’

/

being evaluated.

/
/
/
Register_Dataset
Sorting_Binning

Sorting_Binnin
e®oe0® [J]+v (< 0 () & visdms.fz-rossendorf.de/project/19/tin “&8@ C ©® B ['1’] -+

<Higgs spectroscopy of unconventional superconductor

HELIPORT & —— \\
Sorting_Binning 018.06.13 Measurement 88/

\

‘

] |

Phase-resolved Higgs response in superconducting cuprates ® © Project %° Object %4 Project ~ :
> Project Timeline Tags Timeline Graph 018.06.13 Measurement 88/ l

Timeline of Phase-resolved Higgs response in “Fhase-resolved H'QQS response in superconducting cuprafes

superconducting cuprates é
: June 13, 2023, 7:24 p.m. 018.06.13 Measurement 88/3
Register_Dataset C

O June 13, 2023, 6:29 p.m.
Sorting_Binning

26 O June 9, 2023, 7:16 p.m. H E I I PO R I
Scicat export for measurement 124

Powered by HZDR, FZJ, HIJ & <HMC> Member of Helmholtz Imprint Privacy Policy Terms of Use
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Data provenance and Comprehensibility

eoe [+ (< 0O & O & visdms.fz-rossendorf.de/project/74/timeline/ e ©@ @ M + ¥
— For many systems and services we still have to HELIPORT = {info - ¥ Project = 2 knodei9 -
develop necessary plug-ins for the integration into prjects ) GELBE beamtime 21202619-ST ) Timeine
Heliport Timeline of gELBE beamtime 21202619-ST
— The versioning of an experiment litecycle is S“°W“’“‘*““‘“’i“‘”°i‘“‘°t9“"’"
. . . . May 3, 2022, 2:28 p.m.
unavoidable and we are still discussing how we TRCprocess

can present the feature in our web frontend:

O  April 29, 2022, 12:47 p.m.
Alex Keshavarzi's github repo (use branch McrDev)

+ A Git project with all metadata to restore a

| |fe CyC | e, O  April 29, 2022, 12:43 p.m.
[bigdata/GATE21202619ST/Data
. O r. a n | m p | e m e ﬂtatl O n d I r.e Ct | n |_| e | | pO rt? Filesystem on /bigdata containing the beamtime data.
— Inheritance of projects, ettt
— Different views based on roles (owner, beam line & aori20, 2622, 16170
’ I DSPEC_LaB
SC e nt | St’ d ata C u rato r’ "t ) This folder conzin:the DSPEC-runs taken with the LaBr detector, exported to the HZDR cloud. Password is "ELBE2022"
O April 14, 2022, 12:04 p.m.
Run logbook
27 H O April 6, 2022, 5:07 p.m.

Cloud folder (Password: ELBE2022)




Heliport REST API

— The API provides access to our full

Hel]

CWL executio

port infrastructure:
Proposal access (GATE),
Handle management,

N and monitoring,

Project metac
Digital Object

ata export,
anad

_ifecycle management.
— APl documentation (ReDOC) available.

— Essential to integrate the
Nnfrastructure in Experiments.

eliport

— Everything can be documented with

28

ess user interaction.

@00
< C
Q search...
api

gate-connection

version-control

HELIPORT

data-management-plan

documentation

data-source

publication

cwl-execution

digital-objects

listDigitalObjects

createDigitalObject

retrieveDigitalObject

BB updateDigitalObject

B3 partialUpdateDigitalObject

XD destroyDigitalObject

token

x +

& visdms.fz-rossendorf.de/redoc/#operation/createDigitalObject

createDigitalObject

Digital Objects

Responses

> 201

: application/json ¥

< 100 characters

Nullable

POST /digital objects/ap

Request samples

Payload

Content type

application/json
Copy Expanda Collag

“"project"
"handle": "string"
“"relation": "

"category": "
"description": "

Response samples

201

Content type

application/json

Copy Expanda Collag

"digital_object_id"
“project"

"handle": "“string"
"relation": "string"

"category": "string"

"description": "string"
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Building Scalable T|me Serles Data Infrastructures:
State-of-the-Art Solutions for Accessible and Interoperable Environmental Data
D. Schafer, M. Abbrent, F. Gransee, J. Hemmen, T. Kuhnert, L. Nendel, B. Palm, M. Schaldach, C. Schulz, M. Schrén, T. Schnicke, and J. Bumberger




Environmental Earth Science needs FAIR Sensor Data

Assessment of environmental
conditions and changes

Building and validating stable
models

Data science approaches

Stakeholder interaction

M ——

|

DATAPOINTS
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Digital Ecosystem for FAIR Time Series Data
From databases to data management

N
h )
@e‘tc\do\taj SMS e Universal
LSe_nsor Manage,me,n‘t Sys‘te,m ¢ EXtendable
(s-) PTP e Scalable
) 7 / |
[ Data | ,Ume| 06,C * Accessible
L Twme series manasemen‘t system (TsSM) STA ° Tran Sfe rable
MQTT
 Equipped
[Qual‘t(/ Flags « Open Source
L Sys‘te_m for automated Qual?tt/ Control

7




Sensor Management System (SMS) UPZ T i
. . .. GFZ
Findable and accessible data sources ~ €pgitich NKIT ——=

Karlsruher Institut fiir Technologie PorTspam

= Sensor Management System -

* Register and manage sensors
and measuring parameters

Welcome to the

Sensor Management System"” Q

* Use a community driven CV

P * Plan and manage complex

£ Platforms I Configurations m e a S U ri n g S et U p S

and changes over time
| - | | * Provision metadata, via
UFzieser ' RDM e om g T g . 1
LLLLLLLLLLLLLLLLLLLLLLLL weco | = - | standardinterfacesfollowing
W = T international standards (OGC
ZHIFISI== = | Ssensorml)
H M C HELMHOLTZ e
METADATA COLLABORATION

https://codebase.helmholtz.cloud/hub-terra/sms 4



time.lO
Integrated timeseries data management

* Distribute/link data to the other

components
* Transferand store timeseries data o= D@
* Visualize data streams using Grafana S
* Provision data and metadata via STA T

* [ntegrate seamlessly into existing IT

infrastructures.
https://codebase.helmholtz.cloud/ufz-tsm/

Schafer, David, Abbrent, Martin, Gransee, Florian, Hemmen, Joost, Nendel, Luca, Palm, Bert, Schaldach, Maximilian, Schulz, Christian, Schnicke, Thomas, & Bumberger,
Jan. (2023). timelO - A fully integrated and comprehensive timeseries management system (0.1). Zenodo. https://doi.org/10.5281/zenodo.8354840

§ Fee. SMQTT 10 [@8aQC ) oocter

Compose
Grafana

Www.ufz.de 5


https://codebase.helmholtz.cloud/ufz-tsm/

System for automated Quality Control |! SaQC

SaQC - Quality control of timeseries data

* Analyze, annotate and process data
* Enrich metadata from end to end 1//5”‘{0/
e Use predefined or custom quality 0:
annotation schemes ’
* Interact with one of several user interfaces, e

a Python API, text based configurationor a
web application

&

e GetfromPyPl, conda-forge and Gitlab

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

Lennart Schmidt, David Schafer, Juliane Geller, Peter Liinenschloss, Bert Palm, Karsten Rinke, Corinna Rebmann, Michael Rode, Jan Bumberger,
System for automated Quality Control (SaQC) to enable traceable and reproducible data streams in environmental science,

Environmental Modelling & Software, 2023, 105809, ISSN 1364-8152, https://doi.org/10.1016/j.envsoft.2023.105809. 6


https://pypi.org/project/saqc/
https://anaconda.org/conda-forge/saqc
https://git.ufz.de/rdm-software/saqc​
https://doi.org/10.1016/j.envsoft.2023.105809

3

Customer/Data Journey
F?'m the field to the cloud

(Channel pressure_msl)

'VAi'éUa\ization and
Monitoring ‘d_agkt‘amfﬁ\ow

020 Leipzig-Holzhausen 02928
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Pluggable Container-/Microservice Architecture

"docker compose up" approach

Integration Layer

Object
Tomcat
Sotrage ﬁ setup

Setup

Database .:”e
wp ingest
€ worker

Service Layer

django =

Database m

Timescaledb

JFROST

Server

Visualization
Grafana

MQTT
ﬁ ingest

worker
P QAQC

worker

MQTT
(&(Tﬂ)) Broker
Mosquitto

MINIO

Object Storage

A .

Helmholtz AAI
QIDC
-_— SMS
—n}
s Sensor
P——" Management
System

/ www.ufz.de




Integrated Timeseries Management System — time.lO
Embedding into federated higher level data infrastructures

UFZ
* First pilots running at the UFZ

3 SriEnce cLoun

Nationale
q l Forschungsdaten
. frastruktur

DataHu

[ Pl ]
""""""" General

AnafMeme
WiI\Jo R

,t"'( LTER

e Production use and regular release cycle 2024

* Migration from a legacy system in 2024/25

* Embedded into broader developments of the
DataHub

e Contributing to efforts to harmonize
metadata (HMC, OGC)

* Part of upcoming large scale infrastructures

time.lO
UFZ HELMHOLTZ
rrrrrrrrrrrr ironmental Research

/ www. ufz.de 9




HELMHOLTZ

Open Science

6.13 Overview about the EU Cyber Resilience Act

179



OVERVIEW ABOUT THE -
U CYBER RESILIENCE ACT

06.02.2024, Helmholtz Open Science Forum: Research Software,
UFZ, Leipzig

Tobias Schlauch <Tobias.Schlauch@DLR.de>
Institute for Software Technology

German Aerospace Center (DLR)
http://www.dIr.de/sc




What is the Cyber Resilience Act all about? ‘#7
DLR

 What is the Cyber Resilience Act?

« Cyber Resilience Act is an upcoming EU legislation which establishes general
cybersecurity rules for placing software and hardware products on the EU market.

* Itis part of different current EU legislations (e.g., Product Liability Act, Al Act) to ensure
safety and security of products placed on the EU market.

* In Future: CE mark on products = safe & secure

* Important revisions:
e 15.09.2022: Initial proposal
« 13.07.2023: EU Council position
« 26.07.2023: EU Parliament position
e 20.12.2023: Result of the trialogue negotiations



https://digital-strategy.ec.europa.eu/en/policies/cyber-resilience-act
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52022PC0454
https://data.consilium.europa.eu/doc/document/ST-11726-2023-INIT/en/
https://www.europarl.europa.eu/doceo/document/A-9-2023-0253_EN.html
https://data.consilium.europa.eu/doc/document/ST-17000-2023-INIT/en/pdf

What products are in scope or out of scope of the CRA? A#y
DLR

* In scope:
« Hardware product (e.g., laptops, mobile phones, smart appliances, CPUs, ...)

« Software products (e.g., operating systems, word processing, games, mobile apps,

software libraries, ...)
« Remote data processing components required by these products

« Out of scope:
« Non-commercial products (e.g., hobby products)
« Services, in particular standalone SaaS which covered by NIS2 (e.g., websites, purely

web-based offerings, ...)
« Products which are covered by other regulations (e.g., cars, medical devices, certified

aeronautical equipment, ...)

Source: Presentation of Benjamin Bogel during FOSDEM 2024



https://fosdem.org/2024/schedule/event/fosdem-2024-3683-the-regulators-are-coming-one-year-on/

Main elements of the law A#y
DLR

« General cybersecurity rules for placing software and hardware products on
the EU market

Obligations for manufacturers, distributors, and importers

Definition of essential requirements across the whole lifecycle

Harmonized cybersecurity standards (to be established)

Required conformity assessments (depending on risk)

Reporting obligations
Market surveillance and enforcement

Source / based on: Presentation of Benjamin Bogel during FOSDEM 2024



https://fosdem.org/2024/schedule/event/fosdem-2024-3683-the-regulators-are-coming-one-year-on/

What was the problem for the Open Source community A#y
with the initial CRA draft? DLR

“(10) In order not to hamper innovation or research, free and open-source
software developed or supplied outside the course of a commercial
activity should not be covered by this Regulation. ...”

Source: Initial proposal of the CRA

» Defined exception left too many uncertainties: What about donations, fundraising,
selling merchandise? What about committers from a commercial company?

 Platforms such as GitHub or PyPI could be considered distributors

 For more information:
 The ultimate list of reactions to the Cyber Resilience Act - Voices of Open Source
 Update on the European Cyber Resilience Act (youtube.com)

 Incalculable risks could have led to unavailability of important open-source
projects in the EU!


https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52022PC0454
https://blog.opensource.org/the-ultimate-list-of-reactions-to-the-cyber-resilience-act/
https://www.youtube.com/watch?v=AmsM5_5QO5A

What did the Open Source community gain in the end? A#y
DLR

 Much more differentiated consideration of the open-source specific
development model!

« Responsibility concerning the CRA is on the legal entity that monetizes the software /
places the “final” product on the market.

« Funding of the development is out of scope when considering the "commercial nature"
of an open source project.

« Exceptions for platforms such as GitHub and PyPi have been added. l.e., they are no
longer considered as "distributors" in accordance to the CRA.

* Introduction of the new role “open-source software steward” on which relaxed rules are
Imposed. This role has been primary introduced

« And much more ... (at least 6 dedicated paragraphs + further additions on 4+ pages)

 Open-source software is more or less out of scope of the strict CRA
rules!




IS your open-source project covered by the CRA?

Are you providing providing Development in the no Not in

course of a > Scope
commercial activity?

FOSS or merely
contributing?

l contributing

Not in Legal person
Scope Are you directly no providing support to
monetizing the FOSS for
projects? commercial
activities?
yes yes
Source / based on: Presentation of Man UfaCtU rer Steward

Benjamin Bogel during FOSDEM 2024

i DLR

no

Not in
Scope


https://fosdem.org/2024/schedule/event/fosdem-2024-3683-the-regulators-are-coming-one-year-on/

What Is the expectable timeline of the next steps? A#y
DLR

 Final text is currently prepared

« March/April 2024: Final vote in the EU Parliament
« Around mid 2024 CRA is officially published

« Around mid 2027: CRA s in full force

« After its official publication there are 36 months for:
« Harmonization of the 40+ cybersecurity standards
* Preparation for the application of the CRA rules

« Standardization is an important undertaking — offers opportunities for
finetuning but also new risks => engagement is important!




What does this mean for Research Software A#y
Development? DLR

* | am not sure but | think that in research we will have a mix of software which
falls under the CRA and software that does not

* | think that two aspects are important:

« Research needs to analyze the impact of the CRA (in connection with the revised
Product Liability Directive) for typical scenarios in which software is made available (as
open-source software or not) and is / might be monetized

« Research should actively(!) engage in the standardization process to rule out possibly
identified uncertainties and problems (as good as it is still possible)




Thank yo

A, .

<A

o, =,

ul!



https://creativecommons.org/licenses/by/3.0/

Copyright and License Information ‘#7
DLR

All content is © German Aerospace Center and licensed under Attribution 4.0 International (CC-BY-4.0)
with the following exceptions:

* DLR logo, slide layout, © German Aerospace Center. All rights reserved.

* Philae landing on comet 67 P/Churyumov-Gerasimenko, slide 21, © German Aerospace Center. CC-BY-3.0.



https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/3.0/
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Open-Source Software Development
with Industry

Alexander Krimm, GSI Helmholtz Centre for Heavy lon Research GmbH
HELMHOLTZ Open Science Forum: Research Software, Feb 5 — 6, 2024 Leipzig

=== 1K HELMHOLTZ F'\IR



F_\IR Who are we? === 1K

team working on system integration, beam-based diagnostic and feedback

systems for the FAIR accelerator facility
- 100k signals from various data-acquisition sources & 100s of systems

aleld R

20+ core services per machine for commissioning, first-line diagnostics and operation |~
+ co-use by experiments |

—- 60+ person-years of scheduled work - only possible with external partners Zl e =

=> huge demand for sustainable software development

feedback controllers
fi {input )|+ { actuator

measurement
systems

L x2k

(fairy sub-domain specific)

device ' sefting ﬁ
controller [ supply o }
C ir .
xlk /= [ nano-sec. timing ]
I

! An
f \ . - L ) ™
O SNC S S particle beam WY Experiment
::r_' ::r_' : - moving at ~300000 km/s "," I\J'I ,‘_ _‘1 .r:“_ e,
=1000 magnets, RF cavities, ...

=100k diagnostics sensors

GSI Helmholtzzentrum fir Schwerionenforschung GmbH Alexander Krimm, A.Krimm@gsi.de, 2024-02-06



F-\IR Motivation === 1K

Why have external Partners at all?
* lack of in-house resources: freeing in-house team to focus on FAIR-accelerator-specific tasks.

1) Mitigating Risks - ‘agile’ and ‘lean’ Framework Contract
- general FAIR contract designed for established technologies but unsuitable for SW development

2) Software Quality and Efficiency mirrors Communication Structure (- M. Conway’s Law)
- collaborations must be based on trust + open and transparent communication

3) Public Documentation of Technologies & Outreach
-  fostering seamless collaboration & attract a diverse talent pool

- break free from vendor lock-in, circumvent single service-provider problem

Creating Shared Value through creating public ‘clean’ and ‘lean’ Code-Base

« efficient response to 24h/7 operational needs and sustainable long-term maintenance

* FAIR as technology forge: develop technologies critical to FAIR
& enable industry and general public in new emerging key technologies.

GSI Helmholtzzentrum fir Schwerionenforschung GmbH Alexander Krimm, A.Krimm@gsi.de, 2024-02-06



FA'R Common Problems = == 1k

* *“old contract”: ‘waterfall’ design process with few pros and mostly cons

- strong tendency to over- or underspecification for software Specification

e overspecification time consuming for us and industry partners
« design effort nearly identical to implementation effort Initiation

- asymmetry between in-house and external understanding of project compIeX|ty

Analysis |
 initial over- or underestimation of the project effort . -
- slow feedback loops and expensive ECRs RN
“code-dump”: quality control and future maintainability | v N
* closed in-house solutions: complicate onboarding -4
. . . ) Testing
* hard to assess qualities and prior work of new industry partners without

reliable public track record Deployment

GSI Helmholtzzentrum fir Schwerionenforschung GmbH Alexander Krimm, A.Krimm@gsi.de, 2024-02-06



FA'R New ‘agile’ and ‘lean’ Framework Contract (dt. “‘Rahmenvertrag”) === 1K

* enables fast and lightweight dispatch of projects to a pre-qualified pool of industry
partners.

* pool selection process:
- demonstrated skills and expertise proven by public open-source track record

e quality of work & sustainability (actively maintained projects vs code-dump)
« style of community engagement

* short-form legal contract + agile process description (o + 5 pages)
- small, re-usable, and describes the collaborative process =

- live iterations: ‘change for free’ policy

- incentive for efficiency: ‘early finish’ & ‘risk share’

e project description (2-10 pages, by FAIR)

— outlines scope of work that should be performed

shout-out @

- details provided in referenced public resources = == 5 émhdt’-(i' Harks,

GSI Helmholtzzentrum fir Schwerionenforschung GmbH Alexander Krimm, A.Krimm@gsi.de, 2024-02-06



FA'R Co-Development and Continuous Iteration & Communication i "= 1L

function over form
- focus on design, function and intended use

- ... rather than overspecified implementation details that are impossible to know at project start

prefer building upon or extending existing projects rather than creating new ones
- sharing of expertise and ideas

- spread mainteinance on more shoulders

co-development
- lightweight specification + iterative process

- allow re-priorisation and agree on a fair sharing of risks

shared code ownership
- early integration of individual functionalities
- review process of small functional units
- code and development process in the open as much as possible
. for direct communication — document results publicly

collaboration must be based on trust and open communication
- communicate early on wrong estimates

GSI Helmholtzzentrum fur Schwerionenforschung GmbH

Alexander Krimm, A.Krimm@gsi.de, 2024-02-06



F_\lR Joint Open Source Development - Overview === 1K

FAIR/GSI Industry Partners
CALL: agile contract _ OFFER(s): coarse backlog
& project description " with storypoint estimate

public story-point —

select best offer o~ €stimation & prioritisation < i
(multiple companies) Wlth a” partners
|
v

20% /> Kanban Pr?Ject Board m 30%

review work and o
track storypoints re-prioritisation

\ Pull-Request </T

GSI Helmholtzzentrum fir Schwerionenforschung GmbH Alexander Krimm, A.Krimm@gsi.de, 2024-02-06

_ implement selected issues



FAIR Backlog and Story-Point Estimation === I

 story-point: one unit of work, approximately one

workday
» [estimated, actual] tracking on kanban board issues

- functional and financial records

— but more important: continuous feedback and
improvement on shared understanding of task and

project complexit

effort [SP]

o
5]
actual-estimated [SP]

200

150

100

effort [SP]

o
Jurzz Sep22 Nov'22 Dec'22

revised baseline - - - - - - original ———— actual effort

Feb23 Aprz3 May'23 Jurzs
time

Alexander Krimm, A.Krimm@gsi.de, 2024-02-06

GSI Helmholtzzentrum fur Schwerionenforschung GmbH



FAIR Contiuous Pull-Request-based Quality Control for FAT/SAT === 1L

* issues on the Kanban board have a predefined deliverable and story-point
estimate. Once done,

- reviewed by GSI/FAIR,

- deliverable merged, and

8 checks passed

- story points get tracked (triggers payment) v libumgeets | Belee

) Ubuntu gcc13 | Debug

* PR-reVieWS are aSSISted by CI' . () Ubuntu Latest clang17 | Release
— must build without compiler warnings, O Ubuneu Latest clang 17 | Bebug

— must pass static code analysis tools (aka. ‘linters’), () HRGnERESEScEmSCHpten | Release

() Ubuntu Latest emscripten | Debug

— must pass unit tests and code coverage criteria,

) SonarcCloud

- automated COde fOI’ma'['[Ing, ¢} SonarCloud Code Analysis

* for big differences between estimated and used story points, discuss causes
and possible ways to get back on track

GSI Helmholtzzentrum fir Schwerionenforschung GmbH Alexander Krimm, A.Krimm@gsi.de, 2024-02-06



F_\IR Example collaborations === Ik

* digitizer framework + GNURadio + KDAB (3 x 180SP, 2019-ongoing)

4 ™ i Set AKDAB
= enC -

* Al-based pulsed-power monitoring + Infoteam AG (2 x 90SP)

/TN VAN //“ // / \“‘, -
T T " u
Menl infoteam
e i software

@
o

« —T—

» ‘

0000e-0 200004 00e-5

* chart-fx (Java charting library) + HEBI Robotics (20sP)

ROBOTICS

GSI Helmholtzzentrum fur Schwerionenforschung GmbH Alexander Krimm, A.Krimm@gsi.de, 2024-02-06




F-\IR Summary === I

Why have external Partners at all?
* lack of in-house resources: freeing in-house team to focus on FAIR-accelerator-specific tasks.

1) Mitigating Risks - ‘agile’ and ‘lean’ Framework Contract
- general FAIR contract designed for established technologies but unsuitable for SW development

2) Software Quality and Efficiency mirrors Communication Structure (- M. Conway’s Law)
- collaborations must be based on trust + open and transparent communication

3) Public Documentation of Technologies & Outreach
-  fostering seamless collaboration & attract a diverse talent pool

- break free from vendor lock-in, circumvent single service-provider problem

Creating Shared Value through creating public ‘clean’ and ‘lean’ Code-Base
« efficient response to 24h/7 operational needs and sustainable long-term maintenance

* FAIR as technology forge: develop technologies critical to FAIR
& enable industry and general public in new emerging key technologies.

GSI Helmholtzzentrum fir Schwerionenforschung GmbH Alexander Krimm, A.Krimm@gsi.de, 2024-02-06
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Thanks for your Attention!

Do you use/develop/manage open-source projects?
What are your experiences and approaches?

Alexander Krimm, A.Krimm@gsi.de, GSI Helmholtz Centre for Heavy lon Research GmbH
HELMHOLTZ Open Science Forum: Research Software, Feb 5 - 6, 2024 Leipzig
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