SMuK 2023 — AGI Overview

Working Group on Information
Arbeitsgruppe Information (AGI)

Uwe Kahlert
Institut fiir Theorie der Statistischen Physik
RWTH Aachen University
Sommerfeldstrafe 16
52074 Aachen
Kahlert@physik.rwth-aachen.de

Overview of Invited Talks and Sessions
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Invited Talks

AGI 1.1 Thu 11:00-11:30 ZEU/0148 Programming and Computational Physics Education in the Physics
Curriculum at University of GoOttingen — eFABIAN HEIDRICH-
MEISNER

AGI1.2 Thu 11:30-12:00 ZEU/0148 Integrating Digitalization and Research Data Management (RDM)
into the Curricula of Bachelor and Master Students in Chemistry
— oFABIAN FINK, ALEXANDER HOFFMANN, SONJA HERRES-PAWLIS

AGI 1.3 Thu 12:00-12:30 ZEU/0148 News from PUNCH4NFDI: Education of students — eCARSTEN
BUrRGARD, KEVIN KRONINGER

Sessions

AGI 1.1-1.3 Thu 11:00-12:30 ZEU/0148 Data Literacy in the Physics Curriculum
AGI 2.1-2.5 Thu 14:00-17:30 ZEU/0148 Hacky Hour (joint session AKjDPG/AGI)
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AGI 1: Data Literacy in the Physics Curriculum

Time: Thursday 11:00-12:30

Invited Talk AGI1.1 Thu 11:00 ZEU/0148
Programming and Computational Physics Education in the
Physics Curriculum at University of Gottingen — eFaBiaN
HEeiDRICH-MEISNER — Institut fiir Theoretische Physik, Georg-
August-Universitat Gottingen

Programming skills and expertise with computational physics are es-
sential competences in the daily work of a physicist. Often, these skills
are acquired on the flight, yet in view of qualification standards and
evolving expectations from both students and prospective employers,
graduates may benefit from standardized training elements in their
physics education. Therefore, training in these skills are essential parts
in the physics curriculum on the B.Sc. and M.Sc. level at the Uni-
versity of Gottingen. I will introduce our integrated approach, choice
of programming languages, and the specific modules that are manda-
tory parts of our B.Sc. Physics programme. On the master’s level, we
offer a qualification direction in Theoretical Physics that encompasses
a significant amount of training in Computational Physics. B.Sc. in
Gottingen can also enroll in an Applied Computer Science track on
the B.Sc. level and can specialize in Computational Physics.

Invited Talk AGI 1.2 Thu 11:30 ZEU/0148
Integrating Digitalization and Research Data Management
(RDM) into the Curricula of Bachelor and Master Students
in Chemistry — eFaBIAN FINK, ALEXANDER HOFFMANN, and SONJA
HerRrEs-PawrLis — RWTH Aachen University, Aachen, Germany

Ongoing and increasing digitalization is permanently changing the
way research is conducted, experiments are documented, and data are
stored. In general, this process requires the support of appropriate re-
search data management (RDM) to enable sustainable research in the
first place. [1] Currently, a rethinking takes place in academia focus-
ing especially on the topic of RDM: working groups using electronic
laboratory notebooks (ELNs) for documentation, publishers requiring
authors to provide a data availability statement to describe how others
can access their data, and scientists publishing their research data in
repositories to ensure long-term storage and to meet the FAIR data
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principles (findable, accessible, interoperable, reusable). [2] However,
despite the growing awareness of RDM, incorporation of the topic into
curricula is largely nonexistent or, if at all, in its infancy.

In this talk, we showcase two initial examples of integrating RDM
into bachelor and master studies in chemistry to raise students’ atten-
tion at an early stage in their careers. Firstly, we present the imple-
mentation of an ELN in a bachelor lab course tracked with a survey
among the students. Secondly, we show how we use case studies to
combine a master lecture on sustainable chemistry with RDM content.

[1] Angew. Chem. Int. Ed. 2022, 61, €202203038; Angew. Chem.
2022, 134, €202203038. [2] Sci. Data 2016, 3, 160018.

Invited Talk AGI 1.3 Thu 12:00 ZEU/0148
News from PUNCH4NFDI: Education of students —
eCARSTEN BURGARD and KEVIN KRONINGER for the PUNCH4NFDI
Consortium-Collaboration — TU Dortmund

The consortium Particles, Universe, NuClei and Hadrons (PUNCH)
for the National Research Data Infrastructure (NFDI) joins forces of
about 9000 scientists from various institutions to establish and pro-
mote a "FAIR” science data platform. One part of this initiative is to
improve and develop the way we teach data literacy skills as part of
the physics curriculum. Modern physicists are expected to have the
required excellent data science skills. For this reason, a corresponding
discussion must already take place during their studies. This results in
a complex task for educators: staying up to speed with all that modern
data science has to offer, while striking a balance with other impor-
tant and demanding topics covered as part of a physics curriculum.
Meeting these challenges requires educators of all types to coordinate,
invent and exchange ideas on best practices in the field. One first step
towards this goal is a detailed assessment and evaluation of existing
strategies and methods. We at PUNCH4NFDI conducted a survey to
get an overview. Collecting insights on what types of approaches exist
and how they are received by the educators and the target audience
alike will help to inform the future strategy and motivate advancing
data literacy education in the context of physics curricula.

AGI 2: Hacky Hour (joint session AKjDPG/AGI)

Time: Thursday 14:00-17:30

AGI 2.1 Thu 14:00 ZEU/0148
Adamant: A JSON-Based Metadata Editor for Researchers
— eolupa CHAERONY SIFFA, MARJAN STANKOV, and MARKUs M.
BECKER — Leibniz Institute for Plasma Science and Technology (INP),
Felix-Hausdorft-Strafe 2, 17489 Greifswald, Germany

Adamant is a browser-based research data management (RDM) tool,
specifically developed to systematically collect research metadata that
is both machine- and human-readable. It utilizes the JavaScript Object
Notation (JSON) schema specifications, where any valid schema can be
rendered as an interactive and user-friendly web form. Users may cre-
ate a JSON schema from scratch or provide an existing schema. Subse-
quently, users can provide inputs to the rendered form and generate a
JSON document, which can be downloaded for further use. Adamant
has found its usage in several research settings; namely, compilation
of structured experiment metadata in conjunction with a generic elec-
tronic laboratory notebook, scientific instrument job requesting, and
preparation of input data for plasma simulations. Overall, Adamant is
an emerging generic RDM tool that eases day-to-day research activities
as far as structured metadata is concerned.

AGI 2.2 Thu 14:45 ZEU/0148
Hands-on data management with open-source software:
CaosDB — eFLORIAN SPRECKELSEN and DANIEL HoOrRNUNG — In-
diScale GmbH, Gottingen, Germany

Data management involves the storing, searching, retrieving and an-
alyzing of data sets and their connections and circumstances. Good
data management makes valuable data reusable, for current and fu-
ture users. It also makes data findable (Where is the training data for
sensor X of setup Y again?) and adds real utility to data, because
data can be embedded into context ( Which experimental settings were
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used for obtaining the data for project P, and how many failures were
there?).

The open-source toolkit CaosDB is a practical implementation of an
agile data management approach designed to handle all these tasks,
and much more: The structure of data can be modified later with-
out losing old information and without the need to migrate existing
data. This encourages agile implementation of data management work-
flows instead of delaying until the perfect master plan is ready. And
CaosDB comes with a powerful Python client, so access is as easy
as a few lines of code. This session consists of a short live demon-
stration of the CaosDB Python client, and participants are encour-
aged to follow along on their own machines. For this, they can in-
stall CaosDB’s Python library and additional tools with pip install
caosdb caosadvancedtools and make sure that they can load the li-
brary in Python with import caosdb. A Jupyter notebook will be
made available online before the session.

AGI 2.3 Thu 15:30 ZEU/0148
ELN integration into the open-source data management solu-
tion CaosDB — eDaNIEL HORNUNG, FLORIAN SPRECKELSEN, HEN-
RIK TOM WORDEN, TiMM FirscHEN, and THoMAs WEIss — IndiScale
GmbH, Goéttingen, Germany

Scientific research still often lacks professional data management,
mostly because the dynamically evolving research environments lack
suitable software tools. In contrast, standardized industrial processes
can be integrated easily with existing data management software. Re-
search work in the lab is increasingly documented with electronic lab
notebooks (ELNs), which allow to conveniently enter device and ex-
perimental settings in a semi-structured way. This data is usually
critical in the analysis of acquired raw data from instruments, e.g. for
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searching specific data sets or filtering by parameters. We successfully
integrated the data management software CaosDB with the eLabFTW
ELN, thus combining flexible lab input methods with an agile open
source approach to data management.

We chose CaosDB over other solutions, because it allows to flexibly
adjust the data model when necessary. This agility is required by the
dynamic nature of scientific research activities and cannot be provided
by rigid, SQL based approaches.

20 min. break

Invited Talk AGI 2.4 Thu 16:00 ZEU/0148
Open data and open-source tools throughout research data
life cycle: KCDC example — eVicToRIA TokAREVA — Karlsruhe
Institute of Technology, Institute for Astroparticle Physics, Karlsruhe,
Germany

Open science essentials include open data, open source software, open
access materials, open educational resources, etc. They provide sub-
stantial benefits to society like reproducibility of research, increased
transparency and public acceptance of studies, simplified publication
process, and enhanced public education. Ultimately, new opportuni-
ties become available for unique interdisciplinary studies performed by
large diverse teams of specialists on publicly available datasets. Estab-
lished in 2013, the KASCADE Cosmic Ray Data Centre (KCDC) exists
simultaneously as an open archive for data of high-energy astropar-
ticle physics experiments (such as KASCADE, KASCADE-Grande,

LOPES, Maket-Ani, etc.), open source software and a web portal pro-
viding access to open educational resources. KCDC allows data se-
lection with custom user data cuts using GUI or REST API and in-
teractive online analysis of the selected data with integrated Jupyter
Notebooks. From this talk, one can learn more about KCDC’s func-
tionality and get better understanding of open science and research
data life cycle concepts. An example of machine learning based anal-
ysis employing the KCDC platform and deployment of the results as
an application using Streamlit will be discussed. This work is partially
supported by the DFG fund “NFDI 39/1” for the PUNCH4NFDI con-
sortium.

AGI 2.5 Thu 16:45 ZEU/0148
Interactive USB measurement device controlling with
Python — eBENEDIKT BIERINGER — Institute for Nuclear Physics,
University of Miinster

Although USB devices are central part of most lab experiments, in
many cases their use is significantly limited by the provided manu-
facturers’ software and drivers. This talk covers writing a (graphical)
readout and controlling software in Python both by using proprietary
drivers and by writing own user-space Python-based drivers in cases
where the manufacturers’ drivers limit the usage potential of the USB
device. It gives an overview over writing Python modules for existing
drivers in C++, writing USB drivers in Python using PyUSB by ana-
lyzing USB packets with Wireshark and writing an interactive plotting
and controlling GUI with PyQt and PyQtGraph.



