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Abstract

Das Helmholtz Forum Forschungssoftware, welches gemeinsam von der Task Group
Forschungssoftware des AK Open Science und dem HIFIS Software Cluster getragen wird,
veranstaltete am 7. April 2022 ein Helmholtz Open Science Forum zum Thema
Forschungssoftware.

Die Veranstaltung wurde vom Helmholtz Open Science Office organisiert. Das virtuelle Forum
widmete sich drei Aspekten beim offenen und nachhaltigen Umgang mit Forschungssoftware
in der Helmholtz-Gemeinschaft: Policy, Praxis sowie Infrastrukturen und Tools.

Die Veranstaltung war die zweite einer Reihe von Helmholtz Open Science Foren zum Thema.
Die erste Veranstaltung fand im Mai 2021 unter dem Titel ,,Policies fir Forschungssoftware”

statt. Vorliegender Bericht dokumentiert die Veranstaltung.
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EinfUhrung

Mit der voranschreitenden Digitalisierung von Forschung und Lehre steigt die Zahl an Software-
Losungen, die an wissenschaftlichen Einrichtungen entstehen und zur wissenschaftlichen
Erkenntnisgewinnung genutzt werden. Die unter dem Stichwort Open Science geforderte
Zuganglichkeit und Nachnutzung von wissenschaftlichen Ergebnissen kann in vielen
Fachgebieten nur sichergestellt werden, wenn neben den Forschungsdaten auch der
Programmcode offen zuganglich gemacht wird.

Fir die Nachvollziehbarkeit und Reproduzierbarkeit von wissenschaftlichen Ergebnissen ist die
Referenzierung und Zuganglichmachung der genutzten bzw. entwickelten Software
unerlasslich. Auch fiir die Nachvollziehbarkeit von Datenanalysen sowie fiir die Nachnutzung
von Forschungsdaten ist die gleichzeitige Bereitstellung korrespondierender Software in vielen
Fallen von groBer Bedeutung.

An den Helmholtz-Zentren gibt es bereits seit einigen Jahren vielfaltige Initiativen im
Themenfeld Forschungssoftware. Die Task Group Forschungssoftware des Arbeitskreises Open
Science in der Helmholtz-Gemeinschaft widmet sich seit dem Jahr 2016 der Zuganglichkeit und
Nachnutzung von Forschungssoftware im Kontext von Open Science.’

Mit dem Start des Software Services Cluster der Plattform Helmholtz Federated IT Services
(HIFIS)? im Rahmen des Helmholtz-Inkubators Information and Data Science im Jahr 2019 wird
das Ziel verfolgt eine leistungsfahige IT-Serviceplattform zu schaffen, die Wissen aus allen
Helmholtz-Zentren verbindet. Sowohl der Arbeitskreis als auch die HIFIS-Plattform widmen sich
dem nachhaltigen Umgang mit Forschungssoftware in der Helmholtz-Gemeinschaft, was durch
eine hohe personelle Uberschneidung der Stakeholder dokumentiert wird.

Um das Thema in Helmholtz weiter koordiniert voranzutreiben, bilden die Task Group
Forschungssoftware und die Software Services Plattform von HIFIS seit 2020 das vom
Helmholtz Open Science Office® betreute Forum Forschungssoftware in der Helmholtz-
Gemeinschaft.

Das Forum Forschungssoftware veranstaltete am 7. April 2022 ein zweites Helmholtz Open
Science Forum zum Thema Forschungssoftware. Die Veranstaltung wurde vom Helmholtz Open
Science Office organisiert. Die virtuelle Veranstaltung widmete sich drei Aspekten des offenen

und nachhaltigen Umgangs mit Forschungssoftware in der Helmholtz-Gemeinschaft:

' Siehe: https://o0s.helmholtz.de/open-science-in-der-helmholtz-gemeinschaft/open-research-software/
2 Siehe: https://www.hifis.net
3 Siehe: https://0s.helmholtz.de
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Policy: Beleuchtet wurde der Stand der Policy-Entwicklung anhand von Praxisbeispielen

aus zwei Helmholtz-Zentren.

Praxis: Vorgestellt wurden drei exemplarische Software-Projekte, die Aspekte der
Offenheit und Nachhaltigkeit in besonderer Weise beriicksichtigen und bereits

Breitenwirkung entfaltet haben.

Infrastrukturen & Tools: Vorgestellt wurden Trainingsangebote von HIFIS, Repositorien
und weitere Angebote rund um die Entwicklung und Publikation von
Forschungssoftware. In partizipativen Sessions wurden anschlieBend aktuelle

Herausforderungen und Chancen dieser drei Aspekte adressiert.

Die Veranstaltung war die zweite einer Reihe von Helmholtz Open Science Foren zum Thema.
Die erste Veranstaltung fand im Mai 2021 unter dem Titel ,,Policies fiir Forschungssoftware"
statt.

Mit etwas iber 100 Teilnehmenden war die Veranstaltung sehr gut besucht und bot
interessierten Personen aus verschiedenen Arbeitsbereichen rund um das Thema

Forschungssoftware eine Plattform fiir Information und Vernetzung zum Thema.

Hintergrund: Open Source in der Forschung*

Mit der voranschreitenden Digitalisierung von Forschung und Lehre steigt die Zahl an Software-
Lésungen, die an wissenschaftlichen Einrichtungen entstehen. Ob zur Analyse groBer
Datenmengen, zur Steuerung von wissenschaftlichen Geraten oder zur Visualisierung von
wissenschaftlichen Ergebnissen - Forschungssoftware ist heute ein zentrales Element im
wissenschaftlichen Erkenntnisprozess.

Damit Open Science® funktioniert, wissenschaftliche Ergebnisse also offen verfiigbar und
reproduzierbar sind, miissen in vielen Fachgebieten auch die Programmcodes offen zuganglich
sein. Dieser Herausforderung widmet sich Helmholtz unter dem Begriff Open Research
Software. Bereits 2007 wurde ein Positionspapier erarbeitet.® Seit 2020 agiert das Helmholtz

Forum Forschungssoftware als Netzwerk zu dem Thema.

“Vorliegender Text wurde von Heinz Pampel im Mai 2022 in einer ersten Version auf helmholtz.de veroffentlicht.
Der Uberarbeitete und aktualisierte Text ist Teil einer Artikelreihe zum Thema Open Science in Helmholtz und gibt
einen Uberblick iber die Aktivitdten im Bereich Open Research Software.

5 Siehe: https://0s.helmholtz.de

8 Siehe: https://o0s.helmholtz.de/?id=2766
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In diesem Verbund arbeiten Vertreter:innen aus Wissenschaft und Informationsinfrastruktur
an der Forderung von Open Research Software. Partner ist das Software Services Cluster der
Plattform Helmholtz Federated IT Services (HIFIS). HIFIS unterstiitzt Forscher:innen im Umgang
mit Software unter dem Motto ,,Helmholtz IT for Science”.” Zum Angebot z&hlen zum Beispiel
Kurse wie ,Let's make your script ready for publication” und Einzelberatungen, aber auch
digitale Infrastrukturen wie der HIFIS Transfer Service (HTS). Dieser sorgt fiir den reibungslosen
Austausch groBer Datensitze zwischen den Helmholtz-Zentren.

Ein nachhaltiger Umgang mit wissenschaftlicher Software wird auch von Forderorganisationen
eingefordert. SO behandelt die Deutsche Forschungsgemeinschaft (DFG) das Themenfeld in
ihren , Leitlinien zur Sicherung guter wissenschaftlicher Praxis” umfassend.? Diesen Kodex
verankern derzeit alle Hochschulen und auBeruniversitdren Forschungseinrichtung in
Deutschland. Eine der Anforderungen an die digitale Wissenschaftspraxis dort lautet: ,,Bei der
Entwicklung von Forschungssoftware wird der Quellcode dokumentiert.” Auch die Europaische
Kommission verlangt in ihrem neuen Rahmenprogramm Horizon Europe nicht nur den offenen
Zugang zu wissenschaftlichen Publikationen und Forschungsdaten, sondern auch die
Bereitstellung der verwendeten Tools, die zur Nachnutzung von verdffentlichten
Forschungsdaten nétig sind.®

Doch mit der Bereitstellung der Software allein ist es meist nicht getan. Notwendig sind auch
neue Publikationsstrategien. Sie miissen einerseits die Qualitatssicherung des Codes
garantieren und andererseits auch die Zitation der Software erlauben - erst dann ist
sichergestellt, dass die Programmierer:innen adaquate Anerkennung im wissenschaftlichen
Reputationssystem finden.

Vor diesem Hintergrund beginnen Forschungseinrichtungen digitale Infrastrukturen
aufzubauen, sogenannte Repositorien, auf denen wissenschaftliche Software offen publiziert
werden kann. So zum Beispiel am CERN in Genf: Dort wurde das Open-Access-Repositorium
Zenodo implementiert.”® In Zusammenarbeit mit der Entwicklungsplattform GitHub stellt
Zenodo  wissenschaftliche  Programmcodes als  referenzierbares  Produkt der
wissenschaftlichen Arbeit dauerhaft zur Verfiligung. Dazu wird die Software mit einem Digital

Object Identifier (DOI) adressiert und kann so in der Publikationsliste gefiihrt werden - dadurch

7 Siehe: https://hifis.net

8 Deutsche Forschungsgemeinschaft. (2019). Guidelines for Safeguarding Good Research Practice. Code of
Conduct. https://doi.org/10.5281/zenodo.3923602

 European Commission. (2021). EU Grants. AGA - Annotated Model Grant Agreement.
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027 /common/guidance/aga_en.pdf

10 Siehe: https://docs.github.com/en/repositories/archiving-a-github-repository/referencing-and-citing-content
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wird ein breiter Blick auf Forschungsleistung ermdglicht. Ahnliche Strategien verfolgen auch
die Helmholtz-Zentren. |hr Ziel ist es, Programmcodes als Produkt wissenschaftlicher Arbeit
anzuerkennen, damit die wichtige Arbeit der Entwickler:innen von Forschungssoftware
sichtbar wird.

Um die Qualitat der Software sicherzustellen, tauschen sich die Forscher:innen Uber dedizierte
Software-Jdournale aus, etwa Uber die Open-Access-Zeitschrift ,,Journal of Open Source
Software”." Die Gutachter:innen dieser Zeitschrift priifen einen Code und dessen
Dokumentation. Sind alle Kriterien erfiillt, wird die Dokumentation als sogenanntes Software-
Paper verdffentlicht. Dieser Artikel referenziert dann die publizierte Software auf einem
Repositorium. Um ein Forschungsergebnis entsteht so ein Wissensraum, der im Sinne der Open-
Science-ldee nicht nur Daten und Interpretationen vernetzt, sondern auch verwendete
Methoden und Werkzeuge.

Aktuell beschaftigt sich eine wachsende Zahl von Helmholtz-Zentren mit der Verankerung von
Leitlinien zum Thema Forschungssoftware. Dazu wurden bereits 2017 Empfehlungen zur
Implementierung von Leit- und Richtlinien zum Umgang mit wissenschaftlicher Software an
den Helmholtz-Zentren erarbeitet.” Eine Muster-Richtlinie™ fiir den nachhaltigen Umgang mit
Forschungssoftware sowie eine Checkliste™ bietet den Zentren eine Orientierung bei der
Entwicklung solcher Policies.

In Kooperationen mit anderen Wissenschaftsorganisationen in Deutschland wurde 2018
auBerdem eine ,Handreichung zum Umgang mit Forschungssoftware”™ sowie 2019 ein
Positionspapier™ erarbeitet.

In Zusammenarbeit mit sechs europadischen Forschungsorganisationen hat Helmholtz im G6-
Netzwerk im Dezember letzten Jahres die Bedeutung der Forschungssoftware in dem ,,G6
statement on Open Science” als Schliissel fir die moderne Forschung prominent betont. So

heiBt es dort: , Die G6-Mitglieder sind sich daher einig, dass Forschungssoftware denselben

" Siehe: https://joss.theoj.org

2 Helmholtz-Gemeinschaft. (2019). Empfehlungen zur Implementierung von Leit- und Richtlinien zum Umgang mit
Forschungssoftware an den Helmholtz-Zentren: Positionspapier. https://doi.org/10.2312/0s.helmholtz.008

8 Bach, F. et al. (2019): Muster-Richtlinie Nachhaltige Forschungssoftware an den Helmholtz-Zentren.
https://doi.org/10.2312/0s.helmholtz.007

“ Messerschmidt, R. et al. (2021): Checkliste zur Unterstiitzung der Helmholtz-Zentren bei der Implementierung
von Richtlinien fiir nachhaltige Forschungssoftware. https://doi.org/10.48440/0s.helmholtz.031

® Katerbow, M., & Feulner, G. (2018). Handreichung zum Umgang mit Forschungssoftware.
https://doi.org/10.5281/zenodo.1172970

'® Konrad, U. et al. (2020). Digitale Dienste fiir die Wissenschaft - wohin geht die Reise?.
https://doi.org/10.5281/zenodo.4301924
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Grundsatzen und strengen Anforderungen geniigen muss, die Forscher an ihre
Veroffentlichungen, Daten, Proben, Gerate und Infrastrukturen stellen.”"

Im Verein der Research Software Engineers in Deutschland (de-RSE)'™ vernetzen sich zudem die
Entwickler:innen von Wissenschafts-Software. Der Verein hat jiingst mit dem campusSOURCE™
Forderverein und dem Helmholtz Open Science Office, den ,,campusSOURCE Award 2022" zur
Foérderung von Softwareentwicklung in der Forschung vergeben.?® Mehrere der Gewinner
kommen aus Helmholtz. Der erste Preis geht an eine Gruppe von Helmholtz Munich, die mit
»cookietemple” die Softwareentwicklung fordert. Der zweite und dritte Preis geht an das DLR,
u. a. fir den Standard ,,Citation File Format (CFF)" zur Zitierung von Forschungssoftware.

Die Weichen fiir die Realisierung von Open Research Software sind gesetzt. Durch die immer
starkere Digitalisierung der Forschung wird es sich schnell zum Megathema von Open Science

entwickeln.

7 G6. (2021). G6 statement on Open Science. https://o0s.helmholtz.de/open-science-in-der-helmholtz-
gemeinschaft/nationale-internationale-vernetzung/g6-und-open-science/

'8 Siehe: https://de-rse.org

'® Siehe: https://www.campussource.de

20 Sjehe: https://ev.campussource.de/publikationen/csa2022




HELMHOLTZ

Open Science

UHRZEIT PROGRAMMPUNKT REFERENT:INNEN MODERATOREN
10:00 - 10:15 BegriiBung und Uwe Konrad (HZDR, Roland Bertelmann

Vorstellung des Forums

HIFIS), Wolfgang zu
Castell (GFZ, AK Open
Science)

(Helmholtz Open
Science Office)

10:15 - 10:30

Einflihrung - Stand und
aktuelle Herausforderung

Sinje Dallmeier-Tiessen
(CERN)

Themenblock Policy

10:30 - 10:50 Stand am HZDR Uwe Konrad (HZDR)
10:50 - 11:10 Stand am FZJ Dennis Oliveira (FZJ)
11:10 - 11:256 Pause

Themenblock Praxis

The Medical Imaging

1:25 -T1:45 Interaction Toolkit (MITK) Amir Kalali (DKFZ)
11:45 - 12:05 Chemotion ELN Nicole Jung (KIT)

.AE 1o The mesoscale Hydrologic . .
12:05 - 12:25 Model (mHM) Sebastian Mdiller (UFZ)
12:25 -13:15 Pause

Themenblock: Infrastrukturen & Tools

13:15 - 13:35 HIFIS Tobias Huste (HZDR)
13:35 - 13:55 HERMES Tobias Schlauch (DLR)
13:55 -14:30 Diskussion in drei
parallelen Sessions
Session 1: Policy-
Erfahrunsautau)slch Ronny Gey (UFZ)
Session 2: Zukunft der Christian MeeBen
Spotlights (GF2)
Session 3: Tobias Huste
Infrastrukturen & Tools (HZDR)
Zusammenfassung Roland Bertelmann
14:30 - 14:45 (Helmholtz Open

und Verabschiedung

Science Office)
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Vortragsfolien

—

N o F w N

Roland Bertelmann: BegriiBung

Sinje Dallmeier-Tiessen: Forschungssoftware

Amir Kalali: The Medical Imaging Interaction Toolkit

Nicole Jung: Chemotion Electronic Lab Notebook (ELN)

Sebastian Miiller: The mesoscale Hydrological Model - mHM

Tobias Huste: Helmholtz Digital Services for Science — Collaboration made easy.

Tobias Schlauch HERMES: Automated software publication with rich metadata
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Helmholtz Open Science Forum
Forschungssoftware

07.04.2022, 10:00-14:45 Uhr



Willkommen

* Die Veranstaltung wird von Helmholtz Forum Forschungssoftware veranstaltet.

* Das Helmholtz Forum Forschungssoftware wird gemeinsam von der Task Group
Forschungssoftware des AK Open Science und dem HIFIS Software Cluster getragen.

* Die Veranstaltung wird vom Helmholtz Open Science Office organisiert.
* Erstes Forum zum Thema fand im Mai 2022 statt.

* Das Forum widmet sich drei Aspekten beim offenen und nachhaltigen Umgang mit
Forschungssoftware in der Helmholtz:

* Policy
* Praxis
* Infrastrukturen & Tools

* Wir freuen uns uber lhre Teilnahme!

https://o0s.helmholtz.de



Organisatorisches

* Wir mochten Sie bitten |hr Mikrofon wahrend der Veranstaltung zu muten / stumm zu
schalten, damit wir eine gute Tonqualitat ermdglichen kdnnen.

 Bitte signalisieren Sie Wortbeitrage durch ein Ausrufezeichen im Chat, oder nutzen Sie
die Chatfunktion fir schriftliche Beitrage. Wir werden diese nach Mdglichkeit
berlicksichtigen.

* Die Folien der Veranstaltung werden im Anschluss zuganglich gemacht.

* Die Veranstaltung findet mehrheitlich in deutscher Sprache statt. Fragen und
Diskussionen sind natlrlich auch in englischer Sprache maoglich.

https://o0s.helmholtz.de



Uhrzeit

10:00-10:15

10:15-10:30

10:30-10:50
10:50-11:10
11:10-11:25

11:25-11:45
11:45-12:05
12:05-12:25
12:25-13:15
13:16-13:35
13:35-13:65
13:55-14:30

14:30-14:45

Programmpunkt
BegriiBung und Vorstellung des Forums

Einflihrung - Stand und aktuelle
Herausforderung

Themenblock: Policy

Stand am HZDR

Stand am FZJ

Pause

Themenblock: Praxis

The Medical Imaging Interaction Toolkit (MITK)
Chemotion ELN

The mesoscale Hydrologic Model (mHM)
Pause

Themenblock: Infrastrukturen & Tools
HIFIS

HERMES

Diskussion in drei parallelen Sessions
Session 1: Policy - Erfahrungsaustausch
Session 2: Zukunft der Spotlights
Session 3: Infrastrukturen & Tools
Zusammenfassung und Verabschiedung

Referent:innen
Uwe Konrad (HZDR, HIFIS)
Wolfgang zu Castell (GFZ, AK Open Science)

Roland Bertelmann (Helmholtz Open Science Office)

Sinje Dallmeier-Tiessen (CERN)

Uwe Konrad (HZDR)
Dennis Oliveira (FZJ)

Amir Kalali (DKF2)
Nicole Jung (KIT)
Sebastian Miiller (UFZ)

Tobias Huste (HZDR)
Tobias Schlauch (DLR)

Ronny Gey (UFZ)

Christian MeeBen (GFZ)

Tobias Huste (HZDR)

Roland Bertelmann (Helmholtz Open Science Office)
https://o0s.helmholtz.de



Themenblock: Policy



Pause bis 11:25 Uhr



Themenblock: Infrastrukturen & Tools



Pause bis 13:15 Uhr



Themenblock: Infrastrukturen & Tools



Parallele Sessions

* Bitte ordnen Sie sich selbst dem jeweiligen Breakout-Raum zu!

* Breakout-Raum 1: Policy - Erfahrungsaustausch
* Ronny Gey (UFZ)

* Breakout-Raum 2: Zukunft der Spotlights
* Christian MeeBen (GFZ)

* Breakout-Raum 3: Infrastrukturen & Tools
* Tobias Huste (HZDR)

* Gerne konnen Sie die Raume wechseln.

« Sie werden um 14:30 Uhr automatisch wieder dem Plenum zugeordnet.

https://o0s.helmholtz.de



Themenblock: Infrastrukturen & Tools



Kommende Veranstaltungen

* 19. April: Helmholtz Open Science Online-Seminar zu ,,OpenAlex”
* 04. Mai: ORICD DE Workshop

* 12. Mai: Helmholtz Open Science Office zu ,,Open Science und Transfer”

https://o0s.helmholtz.de
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Dialog

E-Mail: open-science@helmholtz.de

Twitter: @helmholtz os

Website: https://o0s.helmholtz.de

Mailingliste fir Mitarbeiter:innen von Helmholtz:
Helmholtz Open Science Professionals

Helmholtz Open Science Newsletter



mailto:open-science@helmholtz.de
https://twitter.com/helmholtz_os
https://os.helmholtz.de/
https://os.helmholtz.de/open-science-realisieren/mailingliste/
https://os.helmholtz.de/bewusstsein-schaerfen/newsletter/

CERN

Forschungssoftware

Dr Suinje Dallmeier-Tiessen
CERN Scientific Information Service - Open Science

sunje.dallmeier-tiessen@cern.ch
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biggest laboratory for
particle physics.

International Organization

B established on 1 July 1933

“Science for Peace”




“...and the results of its
experimental and theoretical
work shall be published or
otherwise made generally

available”
CERN Founding Convention (1953)

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

3

CONVENTION

FOR THE ESTABLISHMENT OF A EUROPEAN ORGANIZATION
FOR NUCLEAR RESEARCH

PARIS, 1st JULY, 1953
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lllustration by Stephanie van de Sandt

Scientific
Information
Service

CE/RW
\

N7

([ B
'Y

3
4
<l ®
— '-

USSR



Open Science at CERN
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Research Software

Without data it’s difficult to validate results.

But without code, we waste the opportunity to advance science.

— Neil Chue Hong, Director, UK Software Sustainability Institute




Our Open-Source Philosophy

“Recipients of technology should have access to all its building blocks, such as ‘ @
Software code, schematics for electronics and mechanical designs, in order to study it, ‘
modify it and redistribute it to others” '

CERN Tradition of developing software and placing it in the public domain

« The www was created by * Invenio is an open-source  Indico is an open-source
Tim Berners-Lee at CERN digital repository package online conferencing tool

LECTURES, MEETINGS, WORKSHOPS AND CONFERENCES

0 SORDM ,dlls

Open Source framework for Turn-key Research Data Management repository Integrated Library System
large-scale digital repositories

The effortless open-source tool for event

organisation, archival and collaboration

New on the blog ¥
InvenioRDM v2.0 InvenioRDM v1.0 (February release) InvenioRDM Onboarding Resource
& Lars Holm Nielsen, Guillaume Viger, & Lars Holm Nielsen, Guillaume Viger, & Sara Gonzales
v 8 revoe 200 ¥ O = ¥ @3
Scientific
CERN . . H H H
\j gnfo(matnon https://home.cern/science/computing/open-source-open-science 7
ervice



Research software: core challenges

(
. making their research
CREATORS OF Analysis Code practices more transparent
[
STRUGGLE enabling broad impact
AUTHORS OF Prototype Tools WITH through quality software
(

lack of support for research
software infrastructure

Research Software

MAINTAINERS OF Infrastructure

scientific https://ardc.edu.au/collaborations/strategic-activities/a-research-software-agenda-for-australia/

Information
Service

CERN
\




FAIR
research software

FAIR Principles for Research Software
The FAIR4RS WG define research software (Gruenpeter et al., 2021) as:

may vary between disciplines.

Research Software includes source code files, algorithms, scripts, computational workflows
and executables that were created during the research process or for a research purpose.
Software components (e.g., operating systems, libraries, dependencies, packages, scripts,
etc.) that are used for research but were not created during or with a clear research intent
should be considered software in research and not Research Software. This differentiation

The FAIR4RS Principles are:

F: Software, and its associated metadata, is easy for both humans and machines to find.

F1. Software is assigned a globally unique and persistent identifier.
e F1.1. Components of the software representing levels of granularity are assigned distinct identifiers.
e F1.2. Different versions of the software are assigned distinct identifiers.

F2. Software is described with rich metadata.

F3. Metadata clearly and explicitly include the identifier of the software they describe.

F4. Metadata are FAIR, searchable and indexable.

A: Software, and its metadata, is retrievable via standardized protocols.

A1. Software is retrievable by its identifier using a standardized communications protocol.

e A1.1. The protocol is open, free, and universally implementable.

e A1.2. The protocol allows for an authentication and authorization procedure, where necessary.
A2. Metadata are accessible, even when the software is no longer available.

Scientific
W)

N7

Service

Information https://www.rd-alliance.org/system/files/[FAIR4RS%20principles%20v1.0.pdf



Pragmatic next steps

Four pillars: Archive, Reference, Describe, Credit

FAIR Guiding Principles do not fit software source code well

Focus on concrete issues to make software a first-class citizen:

Archive = ensure software artifacts are not lost
Reference ensure software artifacts can be precisely identified
Describe  make it easy to discover / find software artifacts

Credit ensure proper credit is given to authors

x ¥ x
x x
EUROPEAN OPEN
5 HSWHSYEARS * <3 * SCIENCE CLOUD

Scientific https://annex.softwareheritage.org/public/events/2021-11-30-swh5years/community-meetup/2021-11-30-SIRS-

CE/RW
\

informationj 5se-Benito-Gonzalez-Lopez.pdf

> Service

10


https://annex.softwareheritage.org/public/events/2021-11-30-swh5years/community-meetup/2021-11-30-SIRS-

Research software: a matter close to our heart

« Development, in particular collaborative development
« Quality Assurance and documentation

» Reusability

« Sustainability in times of budget cuts

 Licensing, e.g. Free Software Foundation

« Citation and reward, e.g. Zenodo workflow
 Training, Careers @CERN

« Currently: Policy development

Let’s work together!

Scientific
Information https://home.cern/science/computing/open-source-open-science

Service

csﬁw
\

N7

11






The 3 Pillars of Open Data

Publish & Preservation &

share Long-term Access Reproducibility

Reproducible
research data
analysis
platforms

Archive and
publication
platforms
Digital
Repositories

data

©About @ Submission Help

Sort by: [Best match v|[asc. v| Display: (detailed v

Found 28 results.

COVID-19 related communities @ HEPData

B3 Repository for publication-related High-Energy Physics data

Coronavinus Disease Resear

Configuration file for HLT step /cdaqg/physics/Run2010HI/1.5/HIHLT/V1

The configuration file used in data taking and HLT data processing step in 2010. '
Run number after 151238 (appr.), software version

Search on 9485 publications and 100131 data tables.

O e———

CMS list of validated runs Cert_161366- Featured uploads related to COVID-19

161474_2760GeV_PromptReco_Collisions11_JSON_v2.txt [ 743000418 | Avvon | doun Ao | Mt 34,2000 6:0000-00-27 | Svtaact | dun Ao | [ et 30,9000 | St | doun A
B B R B N B Statistical review of Favip: versus COVID-19 Open Research Dataset (CORD-19)  Code for Quantifying SARS-CoV-2
This file describes which luminosity sections in which runs are considered good and should be Arbidol lo'(égvibl‘) ?D::;;mnd Chinical : v.:ogeill epidemic wi Data from the LHC
. . Trial digital contact tracing
processed when used as reference data for heavy-ion data analysis. A ;
This list covers 2011 p-p dat... /® @ /®/ E!
ATLAS ALICE CcMs LHCb

Scientific
N | nformation https://home.cern/science/computing/open-source-open-science 13
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The 3 Pillars of Open Data

Publish & Preservation &

share Long-term Access Reproducibility

Digital

Repositories Reproducible

research data
analysis
platforms

Archive and
publication
platforms

CERN
Analysis Preservation

capture, preserve and reuse physics analyses

reana

Reproducible research data analysis platform

Capture Collaborate Reuse Flexible Scalable Reusable Free
E ‘i E' G Run many computational Support for remote compute Containerise once, reuse Free Software. MIT licence
workflow engines. clouds. elsewhere. Cloud-native. Made with @ at CERN.
Collect and preserve elements Share your analysis and Run containerized workflows
needed to understand and components with other users, and easily reuse analysis Ao
COMMON CERN
rerun your analysis your collaboration or group components WORKFLOW s
LANGUAGE \J
kubernetes

Scientific
Information https://home.cern/science/computing/open-source-open-science 14

Service
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\

X




DEUTSCHES
z KREBSFORSCHUNGSZENTRUM
. IN DER HELMHOLTZ-GEMEINSCHAFT
-+ 00000 000

Forschen fiir ein Leben ohne Krebs



4/11/2022

The Medical Imaging Interaction Toolkit

MKI'K

||
Amir Kalali [ |
[ |

Medical Image Computing (MIC), German Cancer Research Center, Heidelberg MEDICAL IMAGE COMPUTING

DEUTSCHES
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. IN DER HELMHOLTZ-GEMEINSCHAFT

https://www.mitk.org | https://www.dkfz.de/en/mic v c00000
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42022  Seite Software approaches

e All from scratch

- Design concepts x
e Limited standardization & validation

+ Medical imaging ,ecosystem® missing

Commercial vendor software?
* Black-box

* No flexibility, configuration options
* Poor intersoftware-reproducibility amongst venaor
softwares’

'Beuzit et al., J Magn Reson Imaging. 2016;43:1288-300.
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Seite 4

The Medical Imaging Interaction Toolkit (MITK)

dkfz.

Forschen fiir ein Leben ohne Krebs

C++ framework / toolkit
- MITK Workbench application
Open source BSD-style license
Highly modular
DICOM import
- CT,MR, US, PET, RT
Visualization, Measurement, Image statistics
Large segmentation toolbox

Automated build process

- Regular releases of installers
(Windows, macOS, Ubuntu)




What is MITK?

4/11/2022 | Seite 5

Insights

Active development at DKFZ started in 2002

More than 240 authors contributed over
1.3 million lines of code in nearly 90.000 commits




What is MITK?

4/11/2022 | Seite 6 Forschen fiir ein Leben ohne Krebs

Paper citations

The medical imaging interaction toolkit 442
Wolf et al 2005

Challenges and advances

The medical imaging interaction toolkit: 356
Nolden et al 2013
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Challenges of MITK

4/11/2022 | Seite 7

Research software is mostly written by students
- Little to no professional experience
- Few dedicated software developers

- Typical time frame: 6 month — 3 years

Requirements are highly demanding
- Scientific reproducibility

- Reusability, interoperability, and collaboration

- Complex integration scenarios
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42022 Seites Software development

Today MITK is developed by a core team
- Professional software development experience
- Using best practices and modern approaches
- Managing MITK's infrastructure

- Carefully reducing the complexity of the software

DevOps as a set of practices
- Version control, issue tracking, code reviews

- Continuous integration

- Testing, packaging, releasing




42022 Seited Software development

0 Version control GitHUb

git Open source code repository

Single project management platform
Tickets, workboards, code review

Q Continuous integration
Build & unit test on multiple platforms
> openstack.



Development process

@ Code guarantees for developers
Quality levels, specified reviewer groups

4/11/2022 | Seite 10

0 Git branching model

git Modified Git-Flow, naming conventions

Task (lifecycle) management
Issue tags, auto-cleanup

Master branch snapshots, Releases

(In)official installers, public changelog Q




412022|  Seite 11 Phabricator as project management platform

dkfz.
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2021 Week 39 (Very Early October)

© Updated 170 Days Ago @ Public

€ Previous changelog - Next changelog <

4% Third-party dependency changes
LZ4 is a new dependency providing extremely fast compression.

Dependency Old version New version

LZ4 19.3

¥> New features

« Creating new segmentations does not reset the scene anymore

« Accelerated 2-d interpolation of and undo/redo operations on huge segmentations

* Point sets can be visualized with fixed-size markers now (contribution by Sven Lafebre)
* Image and segmentations are selected automatically in the Segmentation views now
« Support latest versions of Visual Studio 2019

* Support latest GCC compiler versions in Ubuntu 20.04

& Bugfixes

 Fixed crash when using some segmentation utilities while segmentation interpolation is active

 Fixed crash when trying to load an empty DICOM directory

« Fixed loading of DICOM files from a directory that also contains other files with higher alphabetical order
» Fixed some interaction issues primarily related to the PACS interaction mode (ongoing work)

» Fixed GUI styling issues for active render windows

€ Previous changelog - Next changelog 9

# Edit Document

D View History
Publish Draft

+ Move Document

% Delete Document

& Printable Page

© Subscribe

) Mute Notifications

® Award Token

™ Flag For Later

Tags

None

Subscribers

None
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s2022|  Selte 12 Continuous integration

ok g

Dashboard * MITK * Differential *

* v
Differential

O, status

All
&, People

= Build History

S w Name | Last Success Last Failure Last Duration # Issues
‘/3‘\\ Project Relationship () < macOS Catalina 21 hr  #946 22 hr  #945 4 min 45 sec -
£ Check File Fingerprint ® & Ubuntu 18.04 21hr #950 22hr  #947 2 min 49 sec -
[©) a Ubuntu 20.04 21hr  #627 22hr  #624 3 min 19 sec -
Open Blue Ocean .
@ (©) e Windows 21hr  #938 19days #913 12 min -
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41112022 | Seite 13 Continuous integration

° MITK
Dashboard Calendar Previous Current Project
&
Testing data for this project can be found at: https://phabricator.mitk.org/source/mitkdata/
Continuous 5 builds
s . Update Configure Test ‘
Revision [Error arn Not Run Fail Start Time Vv ‘
e071-jenkins Windows Visual Studio 2019 16.11.3 Release All Mar 19, 2022 - 09:32 UTC
e071-jenkins macOS Big Sur 11.4 Clang 12.0.5 Release All ‘& Mar 19, 2022 - 09:32 UTC
e071-jenkins Ubuntu 18.04 GNU 7.5 Release All Mar 19, 2022 - 09:32 UTC
e071-jenkins Ubuntu 20.04 GNU 9.4 Release All Mar 19, 2022 - 09:32 UTC
e071-jenkins macOS Catalina 10.15.7 Clang 12.0 Release All Mar 19, 2022 - 09:32 UTC
Nightly 5 builds
o T Update Configure Test ‘
Revision Error arn Not Run Fail v Pass Start Time ¥ ‘
e071-jenkins macOS Big Sur 11.4 Clang 12.0.5 Release All Mar 19, 2022 - 00:00 UTC
e071-jenkins Windows Visual Studio 2019 16.11.3 Release All Mar 19, 2022 - 00:01 UTC
e071-jenkins macOS Catalina 10.15.7 Clang 12.0 Release All Mar 19, 2022 - 00:00 UTC
e071-jenkins Ubuntu 18.04 GNU 7.5 Release All Mar 19, 2022 - 00:00 UTC
e071-jenkins Ubuntu 20.04 GNU 9.4 Release All Mar 19, 2022 - 00:00 UTC
Release Continuous 4 builds

Update

Configure

Revision Start Time ¥ ‘

Site Build Name

Windows Visual Studio 2019 16.11.3 Release WorkbenchRelease
release/T28985-2022-Week-07

Ubuntu 20.04 GNU 9.3 Release WorkbenchRelease
release/T28985-2022-Week-07

e071-jenkins Feb 18, 2022 - 08:28 UTC

e071-jenkins Feb 18, 2022 - 08:28 UTC
Ubuntu 18.04 GNU 7.5 Release WorkbenchRelease

S07itienkins release/T28985-2022-Week-07

Feb 18, 2022 - 08:28 UTC
macOS Mojave 10.14.6 Clang 10.0.1 Release WorkbenchRelease

e071-jenkins release/T28473-2021-Week-17

Apr 30, 2021 - 10:40 UTC

. CDash 2.6.0 © Kitware | Report problems | View as JSON | 0.14s
WKltware o
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4/11/2022 | Seite 14 Releases

identifying important scheduling release development,
tasks phase code reviewing,
unit testing
cleanu stable release release candidate,
P checklist testing




dkfz.

Forschen fiir ein Leben ohne Krebs

Outlook

4/11/2022 | Seite 15

Current and future topics
- License management of dependencies
- Automated Ul testing
- Migration to GitLab

- Establishing SE expertise
- Publication process (DOI)

- Community management
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HELMHOLTZ o chiniiences

Chemotion Electronic Lab Notebook (ELN) (o

TR
(o
# r

Stefan Brase Group, Nicole Jung (IS
KIT Karlsruhe

www.helmholtz.de



RDM — Current Situation

Findable F Ac I R
indable cessible Wnteroperable eusable

Accessible

Int bl o’
nteroperable 2 % & ’."

Re-usable (Reproducible)

not FAIR
and
not Open

e 7|
B

No IDEA

Avve

DATA TFsR FTURE GENERATIONS

Taken from: Auke Herrema — Het Bouwteam




RDM — Current Situation

Publications and research data

Journal articles and research data must be linked via persistent OUER THE
identifiers (DOI). Research data must be machine-readable and
reusable.

not FAIR
and
not Open

PuBLI CATI6NS AND DATA

Taken from: Auke Herrema — Het Bouwteam

R v&wtt. .



Important part of the solution:
Electronic Lab Notebooks

Clarification

The benefit of an ELN is not to have data in a digital form

The benefit of an ELN comes with the option to generate systematically standardized data

Chemotion

ELN




Smart Lab — From ELN to Repository

Documentation

Electronic Lab Notebook

Gif-Source: https://gifer.com/en/PsKr

select & transfer

Publication

G

emotion

Respository

Open Access

A few clicks to Open Data




Smart Lab — From ELN to Repository




Electronic Lab Notebook — systematic view

Different Parts:

* Access functions and infrastructure aspects
 Management

« Sharing and collaborative work
 Documentation

« Structure - dependencies

* Information

« Data analysis and conversion




Chemotion — ELN for chemical synthesis

Chemotion(Testing) ~

(Testing Instance) tet ~ G

All ~ | 1UPAC, InChl, SMILES, Rint - ‘ a2 o - a0

Collections B 60 @20 o020 =| & tetR27

Al

© B From To
I3 chemotion-repository.net N
O teR2r TR T )
SPP Test Reactions U TR g T e %
Test Collection Manuel Tsotsalas + o} - & {Q o
SurMOF Processes +
Test reaction Nicole O | tetR29 PN
Test Collection Alex + s W q{..
Test Steffen
34% 27%
Evgenia O tetR28 L
o2
Favoriten . sgan + Scheme  Catalysis a
Test collection Starting materials Ref L/ST/RAmount Conc Equiv &
Richard Thelen @ tet-101 Niw-c1122-A
O  tetR26 ) # ()33 3-disopropyltriaz-1-en-1-y)) ® mi 03607 | mmol |/ 1202 mmoll || 1.000 ﬂ
¢ My shared collections - "I"
= Reactants -
« Shared with me -
- - + BCeslum Carbon. (¢] mi (04329 | mmol | 1443 mmoll || 1.200 ﬂ
¢ Synchronized with me
O | tetR25 FSe 4 B bromomethylbenz mi | 07215 | mmol | 2405 mmol || 2.000 ﬂ
Q Imbox O - LT
© . b ,{., Products L/STIRAmount Conc Yield
sl T, tet-99 NiW-c1146-A
. + (E)-1-benzyl-5-(3 3-diisopropylriaz- E' 36.80 ml (01229 | mmol || 40.97 mmolll || 34% ﬂ
) tet-100 NiW-c1146-B
O tetR24 .
oo F (Er1-benzyl-33 3-disopropyltriaz- E' 2.0 B e S S ﬂ
A TR Label Vol Vol ratio
e ) ovso DMSO 2 ||300 n 100.0% ﬂ
« . >y Show 15
Name Temperature
Name ful x 021 e




Visualize data in the ELN

Spectra Editor - NJ-2806

[ RY

130.peak jdx

Ref Area

Ix

U

-

Layout
H

Threshold

5.0e+11

40e+11

3.0e+11

<
&
<
&
E
5
2
<
p

20e+11

1.0e+11

47
7998 Hz

X Close without Save

eaks Decimal Submit

% | C|@ @ Desc 2 write peak > ®

Title : 130
Freq : 400

Solv :

o,CHa

Br
O O O/CHs

(o] [¢]
HaC”

"H NMR (400 MHz, CDCl3, ppm) & = 8.32-8.26 (m, 1H, CHy), 8.13-8.07 (m,
1H, CHa), 7.64-7.55 (M, 2H, CHy), 7.52 (d, >J = 8.8 Hz, 1H, CHa), 7.09 (s, 1H,
CHap), 7.00 (0, “J= 3.0 Hz, 1H, CHay), 6.90 (dd, 2J=8.7 Hz, 4/ =30 Hz, 1H,
CHar), 403 (s, 3H, OCHs), 3.79 (s, 3H, OCH;), 3.67 (5, 3H, OCH).

Impurities: spectrum contains water signal at 1.56 ppm and grease signal at
007 ppm.

Simulated signals from NMRshiftDB:

Multiplicity




Chemotion — ELN for chemical synthesis

A VLL-R14

AVLL-R14

HN_ O zie N_ _Br
N Y
N7 100 °C, 2.5 hr 3

N
Toluene
96%
Scheme Properties Analyses References a
Starting materials Ref L/S T/R Amount Conc
[ A JVEECK - -
+ 1H:quinexalin-2:onE E 2000 X ml | 1368 mmol| | 195.5 mmol/l| | 1.000
Reactants Rea
+ B tetrabutylazaniumibro.... E E‘ 5735 mg JRX mi|| 17.79 mmol| | 254.1 mmolll|| 1.300
+ aphosphorus pento. H @ 6216 @ 0.00 mi|| 21.90 mmol | 312.8 mmol/| | 1.600
Products L/s T/R Amount Conc
) vii-32 viL-o72-
+ . ‘ = u 2749 @ 0.00 ml | 1315 mmol| | 187.9 mmol/l | 96%
2-bromanylquinoxaline sl
¥ Solvents
¥ Conditions
Name Status Temperature
Successful laa 100

N




Chemotion — a flexible structure

Chemotion ~ All~ PAC azx. o - © Nicole Jung ~ &
Collections B s0 mo os0 4 NJRI515
Al - -
= | From To ANJRI515 £
I3 chemotion.net +
O NJR1528 - =
+ ne I s or (o]
104 o % ~ eSO >
Test Collection Import L] N O=P-CI N
MOF examples N cl =~
4 O NRIS9 .
Polymers b o e d - X
Linker 0] X e HN (6] N Cl
Metall-Precursor
49%
Substrate + |0 NJRI515 p K ;
L —— X
o = )
BEZEE s o So \nlc- Scheme  Properies  Analyses  References <%, SCIFINDER  Green Chemistty  MOF reaction =]
Calculation Doptants < -
Starting materials Ref L/STIRAmount Conc Equiv o
MOF collection - NJ-2657
o Qe o B~ Mo Howe mae o i o
Info_Exchange IFG_IBCS_IOC < -quin
« - > e Show | 15
Extracted data Reactants " -
cisop B [B o il 0s8s2 | [na oot | 1.000 [ =]
Calculation OLED < + @ . i |
e — <4 E3 Products L/STIRAmount Conc Yield
(&3 2658 NUR1515- ey o o =
Lamella Test Collection + S oroqsnaxaing Bl =~ B ™ o[ 49% a
< My shared collections v Sohvents
‘Conditic
< Shared with me & L
< Synchronized with me iame . T
Q mbox @ Jame - s | Tempe
Start Stop Duration
DDMMIYYYY hivmms ©| | DDMMYYYY hvmmss o] | Duat B 9 || npup Hour(s)
Type (Name Reaction Ontology) Role
Description

Mormal e @ T 11 im o= P2 W ALK A Y ¥ HEEH e o =




Chemotion — link to external databases

2. 2835-06-5 Q

1
— o652 B s
-

=== SCIFINDER

S s colUTION O)ﬁ‘/m
(o]

CyH,NO,

© CaHoNO — @ v Benzeneacetic acid, a-amino-
HO N groe = » Key Physical Properties
2-azaniumyl-2-phenylacetate g;g;t\:-;ow Information

Experimental Properties

NJ-1302
ZGUNAGUHMKGQNY-UHFFFAOYSA-N

T P @ 4

STRUCTURE PHARMACOLOGY LITERATURE PATENTS
u e m PubChem CID: 25200329

Molecular Formula: ~ CyHoNO,
Molecular Weight: 151165 g/mol
InChl Key: ZGUNAGUHMKGQNY-UHFFFAOYSA-N

2-Phenylglycine is a metabolite described in normal human urine (PMID: 14473597) and plasma (PMID: 5888801).

R v&wtt. .



Chemotion — Quality aspects

Method-specific evaluation & ch,b >
3

<
Data files
Availability B )
Readability/Processability B
[]

a=t Evaluation of NMR,
Openness/Standardization Mass and IR data

; F
Elon5|.st':ﬁ.ncy :| Level 1 & Level 2
ausibility
)
N
Availability
D Standardization Sumrrjar\./ and
. weighing
Analysis )
Availability
I Consistency B J
Level 1 Level 2
LEVEL 1 and 2 LEVEL 3

R v&wtt. .



Chemotion — calculation and simulation

motion -

@ Colestions

Al

I3 cremation net
Extrakion for repo
Tietze compounds
Linker

Metall Procursor
Substrate

Reagans

Text Import Belstein
Tost Sonja Gruppe
Fabian Hundermer Diss
Swellana_Vock
Daniel Knoll Daten

Calcutation Doptants

Compounds Andy_Mununganti
MOF collection
Disseriabonen_Molekule
Info_Exchange IFG_IBCS_10C
alte Callections

test axract

Rudiger Reingruber

Emilie Gerard

Calouiation OLED

New Collsction

Calcutation TADF

o oo D) D »> EZEEXKE < - o

Eoo  mow 022015 = i Graph

hocole Jung «  Gr

- 2 From % Sraph
: CarHasNe (e "
4,6-bis(3,5-dipyridin-4-ylphenyl}-2-methylpyrimidine
15
(@] "
7 _ @
CagHaoBra =0 v 5
(10bR,10cS)-4,8-dibromo-2, 7-ditert-butyl-10b, 10c-dimethylpyrene “a‘ "
=]
NI2648 (mis
s Corhz:BON o~
110
100 N
ao
=
E 80 L]
o S
L N
80
50 N
i ~ - Br.
30
20
10
. > Br

35 -3.0 25 -20 -15 -1.0 0.5 0.0
LUMO (eV)




Chemotion — integration of ML tools

< C & complat-eln.iockit.edu/mydb/collection/2206/ o Q O P ®» O :
Chemotion - All~ | IUPAC, In PES m o/ - @ Nicoledung = G

= Collections o] *00)  &3(0) ©) =10  ©49(0) % Synthesis Prediction

Al

b 9| From To Qv Synthesis Prediction
) chemotion.net =
O v Content
Extraktion for repo. + C4HoBrO,S
* 3-bromopropyl methanesulfonate 2
Tietze compounds i Predict Starting Materials -
ker
O NJ-2677 Input: Product (accept max 1 molecule)
Metall-Precursor =
Substrate b
C12H12N205

Reagents < . 4-(cyclobutanecarbonylamino)-2-nitrobenzoic acid Please select samples

Text Import Beilstein

Test Sonja Gruppe 1 NJ2675 STvE

Fabian Hundemer Diss

N v » »
Swetlana_Vock O CaiHisN ©
2,4-diphenylquinoline

Daniel Knoll Daten Q) Output: Starting Materials

Calculation Doptants <

Compounds Andy_Mununganti h:2074 (i1 0¢]

MOF collection o

T CHN Gl
Dissertationen_Molekile & %4-methy1»2-phenquuinoline
<

Info_Exchange IFG_IBCS_IOC

alte Collections

NJ-2673

test extract =3

Rudiger Reingruber 81 ! CasHarNg [GleR -
Emilie Gerard 2-[3,5-bis(4-methylquinolin-2-yl)phenyl]-4-methylquinoline

Calculation OLED <

New Collection O NJ-2672

Calculation TADF <+
« - 2 3 4 » Show 15
QC tool test cases o




emotion — device integration

Example
GCMS

Server data

Electronic Lab Device data Example

Notebook (ELN) NMR
Server

ELN-UI
John Doe

Example

Other data X-ray

Read and

convert

External data Exalrlgple

Jcamp-dx
MzML

Roshica Chtmic At X 12003 100007

journal homepage: I

Comterts fsts avalable ot ScienceDirect

Analytica Chimica Acta: X

Procedures for ic capture and analytical data | m
in academia 4
Jan Potthoff *, Pierre Tremouilhac ", Patrick Hodapp ", Bernhard Neumair °,
Stefan Brase . Nicole Jung
o ey Pz 1. 75344 e Leopolbeen, Grmany
ARTICLEINED ABSTRACT

ey
e 2 g 20 s e i s i L Neverteles, i aicuar the analytica
o 3 A devices <nd sot it i e i, o, ”wn i e s
R 2 ey .

ey et e B o et CC (M) O 1€ e

= rmeters to 3 centes] seever s the viaglizstion of the available dats Fles in an sleciroric L
—— bt (ELN) The given bmtmenents e ch i 10 the needs of syntbetic chernists. in
Tebenmtion and et e i devies i e, o d by e single & s in the.
ity Fange. of several megabytes st ar produred. Altogether, e difforent dta e sysierns
ot were cabated o ok bl of iflren:devies ming wi Gfeens, ey
ax oftware: The first e allowes data capure via the wse of a muil scrver s dota crchanze ot
Wit e ceond e o e matialy i o kel e ol 0.3 il dorags

server where new s
that n Souree and the.
emaned ko e e a5 by 20 13 e e st of praceane 1 e ek

Versties scoedingly o g6
"6 2000 The Aushors. Publishes by Elsevir BV, This i an open ¥ licenee
[ oy
1. Introuction data which is of high imporiince eg. for the accessibiiy of

Systematic data collection and management i of high npor-
tance in research institutions. in particular due o the increasing
requirements t develop and meet research data management

plans. Systems that support researchers in this aim contribute o

keep the overview of analytical files. Additionally, management
systems for analytical data allow the systematic storage of digital

. Camependng e, o o e i, K e
i e o . 71 K,

= mn..m..m. i MDmMrnm\im Karkinbe nsi: of
Technulogy, Wit Mabes W6, IS, Karkrube,Ce
[ s

g IO G 212100007

research dara in compliance with the FAIR data [1] principies. in
COBMEASE Mo this néed, the Systemanic capture and storage of

Laboratories can be 2 challenging endeavor even for no-big data

‘devices far their acquisition. Therefore, Larger campanies usually
invest in Laboratory and Information Management Systems (LIMS)
hisch allow to control the data workflows, data tracking, and data
transfee. o Kaown systems are STARLIMS (s
Informatics Corporation) [2]. Limsophy (AAC Infotsay) [3], Biovia
LIS (Accelrys) [4], SamapleManager (Thermo Fisher Scieatific) 1

Lines by

work efficency, i particular with a high tioughput of da. The




Flexible applications beyond chemistry

LabiMotion




Flexible applications

Chemotion ~ ELNAdmin v G

ELN Administration
Dashboard

User Management # Actions Segment Description Active Template Belongs to
1 E MOF reaction MOF reaction details v D @ Reaction &
Message Publish
2 =2 fava F ) Oe= sample ©
Dt Colleston: 3 E plants Plants %) D @ Research Plan @
Groups & Devices 4 E fava_pharmaone Pharmaceutical details Q D (2] Sample ©
(&)
load GLE Tarms 5 spectro_pc Fluorescence v U @ Sample
6 Photop v Os Sample ©
NoVNC Settings
7 test_ta2 test_ta2 v D [7) Sample ©
Ul feaflires 8 Polymer details Polymer Details v D @ Sample ©
Text Templates 9 tst Test (4] u @ Test 2
10 MOF Segment MOF v Sample ©
Generic Elements (BETA) ¢ u @ i
MOF Properties MOF Properties v U @ Sample ©

Generic Segment (BETA)

Generic Dataset (BETA)




Chemotion and LablMotion: one system — diverse options

Chemotion(Testing) ~ All ~ | IUPAC, InChl, SMILES, RIn - . e - 2 0 (Testing Instance) Nicole Jung ~ [c3
NJ-W1 Workfio B NJ-W1 New Workflow-Test

ENJ-W1 =28

Start Properties  Analyses  Attachments

! Workflow &
o)
Basic sample
osampie) New Workflow-Test
Basic sample (bsample i) +
g
{euting) Sample Material Dimensions details Next

(&) ﬂ Cutting(cutting) x v

_ Embedding

emheddmg)
Cutting (cutting &%) +

ishi @ . . Characterization of
Polishing Parameters. Polishing details aracierization o input_sample output_sample instrument temperature humidity

resulting sam ple area
(characterization) o o &) o

cutting_wheel cutting_velocity cooling_agent feed Next

(polishing) (polishing_two)

Embedding(embe. . x ~

Embedding (embedding i) +

Next

Polishing Parameters(polishing) x v

o stept Polishing Parameters (polishing «&) +
(slep one)
temperature humidity instrument Next

v

5

st
a step.




Chemotion and LablMotion: one system — diverse options
Chemotion - All- | IUPAC, InChl, SMILES R\m- z«_-m e - a0 TEnlnm e ©

Collections a 311(0) ) Desion - construction  [E) Cookbook [ Flexible ELN solution for other disciplines
- rom o lexible solution for other disciplines. P x
B o . e R R
[ chemotion-repository.net + . o
Test Collection Data 4+ O NewResearchPlan Researchplan ~ Analyses  References  Metadata  Aftachments a

Lamella Example

MOF Test collection + !

T, + ¥ Flexible ELN solution for other disciplines Export »

WWIOF @amts (] Flexible ELN solution for other disciplines Here you may enter any text you like
Text-Text- Text-Text-Text- Text-Text-Text-Text-Text- Text- Text-Text-Text-Text-Text- Text-Text-Text-Text

Polymers + Text-Text-Text-Text-Text- Text-Text-Text-Text-Text- Text- Text-Text-Text-Text-Text- Text-Text-Text-Text
Text-Text-Text-Text-Text- Text-Text-Text-Text-Text- Text- Text-Text-Text-Text-Text- Text-Text-Text-Text

Linker Text-Text-Text-Text-Text- Text-Text-Text-Text-Text- Text- Text-Text-Text-Text-Text- Text-Text-Text-Text
Text-Text-Text-Text-Text- Text-Text-Text-Text-Text- Text- Text-Text-Text-Text-Text- Text-Text-Text-Text

WEET-HAEETT Text-Text-Text-Tex-Text Text-Text-Text Text-Text- Text-Text-Tex- Text Text-Text- Text-Text-Text-Text

Caleulation Doptants < Text-Text-Text-Text-Text- Text-Text-Text-Text-Text- Text- Text-Text-Text-Text-Text- Text-Text-Text-Text

a O Design - construction Text-Text- Text-Text-Text- Text-Text-Text-Text-Text- Text- Text-Text-Text-Text-Text- Text-Text-Text-Text
MOF collection
' Entry compound Value 1 literature

Info_Exchange IFG_IBCS_IOC <

E—— —* 1 X1234 0.1123 no -

Calculation OLED < 2 X234 24567 no x

O Cookbook
Calculation TADF <4 3 X1234567 33.555 ves x

Lamella Test Collection
New Collection
My Data

O Functions of Chemotion ELN
Joachim

Fabian +

NEW collection export

« My shared collections [e)

« Shared with me
sh 15

«& Synchronized with me « . > ow al )

Q mbox @O s




Chemotion Repository: Publish data

‘ Chemotion
Respository




Chemotion repository

Chemotion-Repository MyDB P Review  Embargoed Publications «  How-To@

Nicole Jung ~

Repository for molecules, O
= Samples
otion reactions and research P

published

2818

426 under review
778 under embargo

- . dat
s, : 2 ata a

5
2% 7%
Reactions

published

1098

460 under review
793 under embargo

Visibility and Impact
« Publish your structures, attach your characterization data, and make them citable via DOI
« Automated registration at various scientific data providers

9320 pubished

Top 3: 3797 NMR
2314IR
1847 Mass

» Long-term archival - from scientists for scientists Analyses
Published a week ago by Yichuan Wang « L& Now, publish your Reactions
Features

- Y

£ Storage Metadata DOI
Hosted by an experienced data center, Chemotion Keep your research data findable and accessible and Tie Digital Object Identifier (DOI) to your research data.
repository can store your research data reliably and collect descriptions about the data. Based on DataCite This registers your data in DataCite and makes it
securely. Metadata Scheme. identifiable, searchable and citable.

€ Licenses & Data Quality @ Embargo

Choose which license is suitable for your research data to Release your research data and pass an internal review Put an embargo on your data. This allows you to delay the

publication of your research data. You can release to make

allow others to re-use your data. that ensures data quality.

(=3




Chemotion repository

Chemotion-Repository My DB Publications Review Embargoed Publications Newsroom ¥ How-To @ Chemotion Initiative + (g

Scheme-only reactions

m Reactions Samples
NHz N Cl
X, X
X —_— =
N Cl 80°C, 3 hr N NH2

pyrroligin-2-one
39%

ID Embargo Author Analyses X-Vial ID Embargo Author Analyses X-Vial

CRR-20478 Laura Holzhauer 4 B CRR-19983 Jérdme Klein 8 E
. e e = GOt
¢ et a f
T ememera g CH
it oo
o
aw

ID Embargo Author Analyses X-Vial ID Embargo Author Analyses X-Vial

CRR-19765 Simone GréRle 8 - CRR-19920 Christoph Zippel 4 E
: . e
NHz NHz
Cey™ : - Gy
§ & R £
63%

ID Embargo Author Analyses X-Vial ID Embargo Author Analyses X-Vial

CRR-19926 Christoph Zippel 4 - CRR-17667 Christoph Zippel 4 E
=

ID Embargo Author Analyses X-Vial ID Embargo Author Analyses X-Vial

CRR-19873 Victor Larignon 6 B CRR-17106 Victor Larignon 6 E




Chemotion repository

Chemotion-Repository

ID
CRR-20478

ID
CRR-19765

ID
CRR-19926

ID
CRR-19873

My DB Publications Review

N_ _Cl NH;
@j I
N —
NT al 80°G, 3 hr
pyrroligin-2-one

Author
Laura Holzhauer

CCCERCAE]
Rcetonle

Author
Simone Grafle

Embargo

Author
Christoph Zippel

Embargo

Author
Victor Larignon

Embargo

Embargoed Publications p

N Cl
E I X

/I

N NHz2

39%

Anal
¢

Ho._GH

e
é\ﬂ/\ﬂ,m

[
s

Anal

Anal

Datasets

R53A_1H

Datasets

R53A_13C

Datasets

R53A_EI-MS

Datasets

R53_IR

1H nuclear magnetic resonance spectroscopy (1H NMR)

DOI:  10.14272/BMIMNRPAEPIYDN-UHFFFAQYSA-N/CHMO0000593 | Iy

1H NMR (400 MHz, DMSO-ds, ppm) 5 = 2 40 (s, 3H, CHs), 7.23-7.28 (m, 2H, CgHa), 7.44-7 48 (m, 1H, CeHa), 7.67—7.69 (m, TH, CgHa), 12.29 (s, TH, NF).

B0

13C nuclear magnetic resonance spectroscopy (13C NMR)

DOI:  10.14272/BMIMNRPAEPIYDN-UHFFFAQY SA-N/CHMOO0000595 | Iy

13C NMR (400 MHz, DMSO-ds, ppm) & = 20.5 (1G, CH3), 115.2 (1C, GgHa), 123.0 (1G, GgHa), 127.8 (1C, CgHa), 129.2 (1G, CgHa). 131.6 (1C, CgHa). 131.9 (1GC,
CsHa), 154.9 (1C,CNCH3/CONH), 159.1 (1C, CNCH5/CONH).

280

mass spectrometry (MS)

DOI:  10.14272/BMIMNRPAEPIYDN-UHFFFAQYSA-N/CHMO0000470 | Iy
El (m/z, 70 eV, 100 °C): 161 (11) [M+H]*, 160 (94) [M]*, 132 (100}, 131 (70).
a0
infrared absorption spectroscopy (IR)
DOI:  10.14272/BMIMNRPAEPIYDN-UHFFFAOYSA-N/CHMO0000630 | Ity

IR (ATR, ¥) = 418, 453, 469, 476, 561, 584, 599, 691, 725, 751, 779, 853, 888, 928, 945, 1007, 1122, 1156, 1188, 1208, 1276, 1285, 1344, 1380, 1422, 1432, 1485,
1502, 1567, 1601, 1659, 2707, 2769, 2836, 2881, 2958, 3003, 3098 cm".

a0




Research data and publications

1 2,3-Dichloroquinoxaline (10f)

Cl

Supplemental @NIO & @:N\IC'
Information Part 1 N S0 T 0Can N al
DMF

Name {P1]10f}: 2,3-dichloroquinoxaline; Formula: CsH4Cl2N2; Molecular Mass:
199.0368; Exact Mass: 197.9752; Smiles: Clcinc2ccecec2neiCl;  InChiKey:
SPSSDDOTEZKOOV-UHFFFAOYSA-N

Phosphoryl chloride (21.6 g, 13.1 mL, 141 mmol, 20.0 equiv) and 5 mL of DMF were
added to the quinoxalinone (1.14 g, 7.0 mmol, 1.00 equiv) and heated to 100 °C for 2
h. The reaction was cooled to 21 °C, poured on ice and rested overnight. The organic
phase was separated and the aqueous phase was extracted 3x with ethyl acetate; the

. combined organic layers were combined were dried over Na2SOs, filtered and the
ResearCh Data in solvent was removed under reduced pressure. The remaining solid was purified by
Repository column chromatography (cHex/ethyl acetate 10:1). 1.32 g (6.65 mmol, 95%) of a

colorless solid were obtained.

2 Rr= 0.59 (cyclohexanefethyl acetate 4:1). TH NMR (400 MHz, CDCls, ppm) & = 8.02—
8.07 (m, 2H, CHar), 7.80-7.84 (m, 2H, CHar); C NMR (100 MHz, CDCls, ppm) & =
145.4 (2C, C2N2CI2), 140.6 (2C, Car), 131.3 (2C, Car), 128.3 (2C, Car); El (m/z, 70 €V,
20 °C): 200/198 (66/100) [M]*, 165 (21), 163 (65), 102 (46); HRMS (El, CsHaN2*Cly):
raled 197 9752 found 197 97527 IR (ATR ) = 3104 3083 3041 3002 2944 19557

https://doi.org/10.14272/reaction/SA-FUHFF-UHFFFADPSC-SPSSDDOTEZ-UHFFFADPSC-
NUHFF-NUHFF-NUHFF-Z277.1

Additional information on the chemical synthesis is available via Chemotion repository:
https:/doi.org/10.14272/reaction/SA-FUHFF-UHFFFADPSC-SPSSDDOTEZ-
UHFFFADPSC-NUHFF-NUHFF-NUHFF-Z2Z7 1

R =™ v&wttz. .



https://doi.org/10.14272/reaction/SA-FUHFF-UHFFFADPSC-SPSSDDOTEZ-UHFFFADPSC-NUHFF-NUHFF-NUHFF-ZZZ.1

Thank you for listening




Thank you for your attention

VIRTUAL nmrdb.or
D F G Lo 5 MATERIALS Tools for NMR spectroscogpists
DESIGN
Baden-Wiirttemberg
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2. Helmholtz Open Science Forum - mHM
7. April 2022

Was ist mHM?

* raumlich explizit verteiltes hydrologisches Modell
* Gitterzellen als primare hydrologische Einheit
* Berucksichtigte Prozesse:

Interzeption durch die Baumkronen
Schneeakkumulation und -schmelze
Bodenfeuchtedynamik

Infiltration und Oberflachenabfluss
Evapotranspiration

unterirdische Speicherung und Abflussbildung

tiefe Perkolation und Basisabfluss

Abflussdampfung und Hochwasserablaufberechnung

The
mesoscale
Hydrologic Model

mHM

I
&)
E," E,
=
xz ZU7 G &
—q
s —>q;
I¢ - —>q
C¢ . UFZ
KV

/ www.ufz.de




2. Helmholtz Open Science Forum - mHM

7. April 2022
Was ist mHM?
The

* Modern Fortran + Cmake Hydrpoelggiscc al\/|l%de|

* Modulare Entwicklung: Cmake Package Manager

* Entwicklung seit tiber 18 Jahren am UFZ m H M

* Versionskontrolliert (git): 1600+ Commits re

« 25+ Entwickler*innen v 0

« Wissenschatftlich fundiert: aTE
 Samaniego et al. (2010) L =>4 °
« Kumar et al. (2013) P rane gl
* Thober et al. (2019) Ve ot

* bewahrtes Modell in der Wissenschaftsgemeinschatft oY & UFZ

* Wissenschaftliche Basis des deutschen Dirremonitors Ky

/ www.ufz.de




2. Helmholtz Open Science Forum - mHM
7. April 2022

WaS i St m H M ? D u rre m 0 n ito r Dirremonitor Gesamtboden

ca.1.8m

e Tagliche Berechnung der
Bodenfeuchte mit mHM

* Angetrieben durch DWD
Messdaten

* operationelle Modellkette
wird automatisiert am oy
UFZ Rechencluster ausgefthrt

48°N

6'E

ungewahnlich trocken
moderate Dlrre
schwere Dirre

Il extreme Dirre

Il auBergewodhnliche Dirre

Diirremonitor Oberboden Pflanzenverfiigbares Wasser

bis 25 cm

i) 30 50 100 (%nFK)
O EEEERn
>110

0 %nFK, Welkepunkt
< 30 %nFK, Trockenstress
< 50 %nFK, beginnender Trockenstress

/ www.ufz.de 5



2. Helmholtz Open Science Forum - mHM
7. April 2022

Genutzte Infrastruktur: Agile Entwicklung T

¢ O 8 =8 htps://git.ufzde/mhm/mhm B ¥¥ Q Suchen

»

= Menu avy Q s 112~

e git.ufz.de/mhm/mhm — GitLab repository
* Issues — interne Diskussion

£: mh Q | | 4 Unstar | 10| | ¥ Fork | 15
“ Project Y

* Merge Requests: Entwicklung + Reviews i A
* GitLab-Runner: Test nach jeder Anderung
[ ]

develop v mhm / v History Find file Web IDE

GitLab-Pages: Code-Dokumentation

% Merge branch ‘allocate_slope_tmp_bug_mrm_net_startup' into 3002335 | (3
Y ‘develop' ...
Sebastian Miiller

1, Upload File | [F README | o[ Other | [3] CI/CD configuration | E Add CHANGELOG

@kﬂ@D@EBGQSQmQ’M(

Introduction to mHM

o [E Add CONTRIBUTING | | [ Add Kubernetes cluster | | (G Configure Integrations
mHM

Name Last commit Last update
E3 Cl-scripts
B3 check

E3 cmake

-~ Repository

/ www.ufz.de 6



https://git.ufz.de/mhm/mhm

2. Helmholtz Open Science Forum - mHM
7. April 2022

Genutzte Infrastruktur: Offentlichkeit

e github.com/mhm-ufz/mhm — GitHub mirror
 Sichtbarkeit
 Offentliche* Diskussion
* Ort fUr assoziierte Software (basinex)
* Hosten der Website (mhm-ufz.org)

Discussions

~GitHuUb

/ www.ufz.de



https://github.com/mhm-ufz/mhm
https://mhm-ufz.org/

2. Helmholtz Open Science Forum - mHM
7. April 2022

Genutzte Infrastruktur: Kommunikation

* Website: mhm-ufz.org
» Jekyll Website auf GitHub
* Alles an einem Ort
* Dokumentation
* Diskussion
* Anleitungen (Installation, Kompilation)
* News mit Kommentarfunktion

* User-Forum: Gather-Town
* Alle 2 Monate
» Offenes Forum zur Diskussion
* Hilfe und Kurze Wege



https://mhm-ufz.org/

2. Helmholtz Open Science Forum - mHM
7. April 2022

Genutzte Infrastruktur: Installation

i2) ANACONDA ORG

* conda: etablierter Paketmanager
« Paketerstellung tiber conda-forge (GitHub) |~/ reasimhmes Ernen
(Community projekt) N
« conda install mhm MW - e T o]

« Sehr niederschwellig fiir Neulinge a
& Documen

& 581 total downloads
8 Last upload: 8 months and 12 days ago

* Anleitungen: Website .
* Fir alle Systeme el
* Fir mehrere Compiler

To install this package with conda run:
conda install -c conda-forge mhm

* mhm_pybind: experimentelle Python bindings | e

soscale hydrologic model (mHM) s a spatially explicit distributed hydrologic model that uses grid cells as a

primary hydrologic unit and accounts for the foll g p : canopy ir ption, snow accumulation and

o Automatisiertes kom p ilieren der mh m_| ib e i e R O A b

 Scikit-build: cmake Projekt mit pip installieren Y,
www.ufz.de




2. Helmholtz Open Science Forum - mHM
7. April 2022

Ausblick

* mHM v6

* mhmpy: mHM Laufe bequem als Python
Skripte aufsetzen

* Kopplung mit anderen Modellen tber Python

The
mesoscale
Hydrologic Model

mHM
2 A

%))
Z, T g  ~

—> G, %
g —>q;

v, —>q

IV %
C¢ L U@
KV

/ www.ufz.de 10




HELMHOLTZ GRAND GHALLENGES

HELMHOLTZ
FEDERATED
IT SERVICES

Helmholtz Digital Services for Science —
Collaboration made easy.

April 2022

Tobias Huste

www.helmholtz.de



HIFIS offers to users in Helmholtz & Partners @HIFIS

. Helmholtz Cloud + Backbone

» Provide high performance collaboration and
community services

» Connect all centres and their world-wide
collaboration partners!

> Secure, simple access and easy-to-use

Il. Establish best-practices for
Research Software Engineering:

Free of charge!
(in Helmholtz)

» High level of knowledge, quality, visibility and
sustainability

Bild 1: Strukturen aus organischen Halbleiter-Polymeren/ Himani Arora/HZDR

» State-of the-art SW development infrastructures sia2: Mossic Expedition/Stefan Hendricks/AWI

HeImhoItz Federated IT Services 2




Who is HIFIS?

ZHIFIS

= Team: 11 (out of 18) Helmholtz centres

= Main Coordination: DESY

= Three Clusters:

» Backbone Cluster (head: DESY)
Core Services for Authentication, Authorisation,

Large Data Transfer, etc.

» Cloud Cluster (head: HZB)

Helmholtz Cloud Platform

» Software Cluster (head: HZDR)
Platform, Training, Support for high quality,
sustainable Research Software Engineering

> https://hifis.net/team )
Helmholtz Federated IT Services 3
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https://hifis.net/team

WE PRe STARTING A

QCieNTiFiC PRoject!
)

sore! Here ARe Tools Wou CAN use
FOR EXAMPLE GIT LB, SYNC X SHARe

We vewp vou 1 TRANSFER . HELMHOLTZ
YOUR ReguLTS: °39.334
DO, LCONSING % SToRAGE! a H I F I ;ESE:CEDS

0404'10
101001

’ 40100 \
’ DATA

COMPUTING

FINAL REPORT

We SUPPORT YOU WiTH

oo Courges, CONSULTING &
) SUSTF\%A\E‘RJJ v CoLLABORATION To0LS!
\__—-_-‘

EXTERNAL
PARTNERS

ILLUSTRATION : LORNA SCHUTTE

Helmholtz Federated IT Services 4

» Link to this poster



https://events.hifis.net/event/164/contributions/1154/attachments/247/419/HIFIS_Plakat.png

I. Cloud Services + Portal @HIFIS

> cloud.helmholtz.de

& HELMHOLTZ Team News Helpdesk About Sign in
Search Services: | | Provider: |-selectan option-- v | Sortby: |Service Software v | |Resetall filters | ﬂ
B2Share ° GitLab ° HAICORE@KIT ° HAICORE@FZJ ° Jupyter-JSC °
2 . . A UPYTER
B2Sh GitLab i‘aH i‘aH Ji Hub

a are v itLal = e aicore = e aicore s‘]sc upyterHul

Research Data (+ corresponding A web-based DevOps lifecycle tool Dedicated COmputing REsources for Dedicated COmputing REsources for Interactive supercomputing in a

Metadata) Publishing service. that provides a Git-repository the Helmholtz Al community. the Helmholtz Al community. browser.

manager.

@3 J0 » Gotoservice 3 envice  § : ) Gotoservice 3 @ JU > Gotoservice  § @ JU » Gotoservice 3
t€j JULICH : : o AKIT dee b €J JULICH dee b QJ JULICH :

LimeSurvey@DKFZ ° LimeSurvey@HMGU Mattermost ° nubes ° bwSync&Share °

'V‘ LimeSurvey Community 'V‘ LimeSurvey Community 4 Mattermost 0 Nextcloud 0 Nextcloud

./ Edition ./ Edition O

X X - A hosted chat service for everyone Sync&Share based on Nextcloud with File Sync and Share, Groupware-
An online survey tool offered by DKFZ An Open source on-line statistical within Helmholtz based on OnlyOffice and Calendar function. Functionalities: Files, Fotos, Calendar,
to everyone within Helmholtz group. survey web application.
Mattermost. etc.
by: LS e by:HELMHOLTZ > Gotoservice 3 5 ervice 3 by: Helmho > Gotoservice  § 5 ervice 3
rdifz, e » HELMHO ; ; ; +HZB s} ;
> llaboration Servi
DESY Sync & Share  ® OpenStack (HDF Cloud) HIFIS Helpdesk . Collaboration Services
0 Nexteloud, m m OpenStack L 3,1 Zammad .
dCache . > Infrastructure Services
File Sync and Share, Collaborative The Service allows prt?visioning of HIFIS Helpdesk Ticketing System
user-controlled VMs with Linux OS based on Zammad.

Editing using OnlyOffice.

» Scientific / Community specific
>Gowsnks | o) JOLICH v o LEE0 S Services (ramp-up)

HeImhoItz Federated IT Services 5



https://cloud.helmholtz.de/

|. Helmholtz AAI — Central Login @H I F I S

No account? Sign up.

HELMHOLTZ ciociiienees
Login to Helmholtz AAl user's account

Search

n 29 Mayis University
A'SHARQIYAH UNIVERSITY

A*STAR - Agency for Science, Technology and Research

A. T. still University
AAF Virtual Home
%EE', aai.lab.maeen.sa

LZdl AAI@EduHr Single Sign-On Service

Aalborg University

Aalto University

Il Aarhus School of Architecture

> https://login.helmholtz.de
’ > https://aai.helmholtz.de/howto
Contact Documentation » https://aai.helmholtz.de/concept

Helmholtz Federated IT Services 6



https://login.helmholtz.de/
https://aai.helmholtz.de/howto
https://aai.helmholtz.de/concept

Il. Software Services <CHIFIS

Best-practices for sustainable Research Software Engineering on multiple levels:

Consulting Technology

e Courses, e Build and foster e Contact points e Provide a
material and communities to for researchers sustainable,
workshops for support the for questions well integrated
getting you necessary and problems and easy to
started or cultural in the context use
boosting your change when of RSE. technology
software dealing with infrastructure
engineering research for research
practice. software. software

development.

Helmholtz Federated IT Services 7




Il. Software Services <CHIFIS

Education & Training

N
* First Steps in Python-Programming
* Project Management with GitLab
* Version Control using Git
J
* GitLab for Software Development in Teams )
* Let us Make Your Script Ready for Publication
_ * OOP Programming with Python (available in 2022)
BICUUERIEIR . Continuous Integration (Cl) using GitLab Cl (available in 2022) )
N
 Using Containers in Science
* Test Automation with Python
Advanced )

https://qitlab.com/hifis/hifis-workshops

Helmholtz Federated IT Services 8



https://gitlab.com/hifis/hifis-workshops

Il. Software Services <CHIFIS

Education & Training

* 36 online workshops in 2021 Number of Attendees per Center

* About 668 attendees from 160
140
120
100
80

16 Helmholtz centers

60

p |

20

1.1 Il
0\5 &

= I | I |
NS G F P FE ST EPE TR F e @
PN @I TS

HeImhoItz Federated IT Services 9




Il. Software Services <CHIFIS

Community

GGIR 121 7 ENPT

—— —— The Environmental Mapping and Analysis Program (EnMAP) is a German hyperspectral satellite mission
Converts raw data from wearables into insightful reports for §==:__ that aims at monitoring and characterising Earth’s environment on a global scale. EnMAP measures and
researchers Investigating human daily physical activity and sieep E E n P T S— models key dynamic processes of Earth’s ecosystems by extracting geochemical, biochemical and

E=E=_E biophysical parameters that provide information on the status and evolution of various terrestrial and

aquatic ecosystems.

more...

Cite this software

IGMAS+

- ’ Modern geophysical interpretation requires an interdisciplinary approach and software capable of
j & handling multiple inhomogeneous data like seismic, FTG gravity, magnetic and magnetotelluric in
| |

complex geological environments.

more...

» Started development of a Research Software » Present & Promote top success stories of Research
Directory for Helmholtz Software Engineering in Helmholtz

» To be built on top of and in cooperation with the » approx. 90 Proposals so far, to be presented in:
Netherlands eScience center solution https://hifis.net/spotlights

Helmholtz Federated IT Services 1 0



https://hifis.net/spotlights
https://github.com/research-software-directory/research-software-directory

Il. Software Services <CHIFIS

Consulting

= Free-of-charge software consulting for research
groups within the Helmholtz umbrella

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

= Initial References: i

= Making a project HPC ready

= Setting up and introducing Continuous
Integration

e
\ ¥

= Frequent requests about licensing and Open Katerina Limpitsoun via
undraw.co
Source

Helmholtz Federated IT Services 11



Il. Software Services éHlFlS

Consulting
Create and make use of
templates, guides and
consulting handbook
Request Form HIFIS Helpdesk document with a Survey
1 short report
. N\ SAGACAS ° ° A
Fills out Transferred to m Assign to Q
> > _—> Irq P:| E— w —>
’
I (X7
A A
Involve
v
Network of Experts
Send out to - Feedback Loop
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https://hifis.net/services/software/consulting
https://support.hifis.net/

Il. Software Services <CHIFIS

Consulting

Net Promoter Score

Needs Improvement | Good ‘ Great Excellent Impact of the consultation on
-100 0 30 70 100 your project or work

This was a great experience. Having
worked at a Helmholtz institution for many
years, it is a bit difficult for senior staff to Above

understand that this is really a free and S ERIL: Average
(1]

open service meant to support research
groups in different fields. This is quite
uncommon in “old Helmholtz” and it may

take a while before HIFIS becomes widely
known and accepted...

Helmholtz Federated IT Services 1 3



ZHIFIS

Il. Software Services

Technology

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

Transparency [ Accessibility Reliability Reusability

« Everything we implement is shared as Open Source software
 https://gitlab.com/hifis/ansible
 Infrastructure as code - Remove manual components, Transparently visible

for Helmholtz employees
* https://qgitlab.hzdr.de/hifis-software-deployment/

Helmholtz Federated IT Services 14



https://gitlab.com/hifis/ansible
https://gitlab.hzdr.de/hifis-software-deployment/

Il. Software Services

Relaunched as Helmholtz GitLab
and announced on hifis.net

ZHIFIS

Technology

&g/ GitLab

Helmholtz Codebase -
Usage Statistics

Number of Activ2 Users

3000 -

2500 A

2000 -

1500 1

1000

0

RRIBRARFS

Number of Active Projdcts

700 1

=}
=}

0

500 1

400 -

300 -

200 1

0

v/‘vf‘
VT ;L

—— Last 30 days
——— Last 7 days

e@ 3282%815,00%, 002,020, 815000810, 020,010, 000,000 S S S P S R P 60 S0 0 1 s s o s o o

s* o 0\ c* o ol oy B\"Q\' &9 c* &9 o\r 5 Q\ 0* e\ o> Q\ ooy 0\ e\ 0\ s* oo
<

Wt Oecc\a“ PR

Connected the
Helmholtz AAI.

Helmholtz Cloud portal
made available.

SN

Helmholtz Federated IT Services



HIFIS Take home @HIFIS

I. Helmholtz Digital Services for Science - Collaboration made easy.

» Try it! Software and Cloud Services readily available for Helmholtz + Partners.
Il. Cross-center Collaboration |b

lll. Services around RSE highly requested QU ESTIONS?

IV. Consult us:
> https://hifis.net
> support@hifis.net

» Resonator Podcast

> A

E:E

Katerina Limpitsouni via
undraw.co

Podcast

Helmholtz Federated IT Services 16



https://hifis.net/
mailto:support@hifis.net
https://hifis.net/news/2021/10/18/podcast
https://hifis.net/news/2021/10/18/podcast
https://events.hifis.net/event/164/contributions/1154/attachments/247/419/HIFIS_Plakat.png

< H MC—> | HELMHOLTZ HELMHOLTZ RICH METADATA
PROJECT HERMES SOFTWARE PUBLICATIONS
DLR

'  2 HeImhoItz Open Scrence Forum: Forschungssoftware . ;
HERMES Automated software publlcatron wrth rrch metadata '

-Tobias Schlauch _ . |
' German Aerospace Center (DLR) & Humboldt Unrversrtat zu Berlrn

| with Olrver Bertuch (FZ Julrch) Oliver Knodel (HZDR) Guido Juckeland (HZDR) Stephan ‘
. Druskat (DLR), Michael Mernel (DLR) :

License CC-BY-4.0 International

SRS
hadiale, 2
y M., A
6 | S

: www.software-metadata.pub



Software publication
The good news

Software is an important research output

Publishing research software supports
Sustainability
Reproducibility
Academic credit

<HMC |55



New upload

Software publication
The less good news

To be FAIR;
It‘'s a lot of work

Dt Sciome 3¢

Towards FAIR principles
for research software

It‘s a lot of manual work

= Identifers (DOls) s
= Rich metadata St e on, P vkt M, P

Neil Chue Hong *, Carole Goble * and Salvador Capella-Guticrre:
* Usrechs University, The Netherlands

n H HH Emal: o Llampmechetéuu.a; ORCID: m“//.mum\mtnrmlu 19515606
ccessinility i i o e e G
b i o e e

H * Dutch Techcentre for Life Sciences, The Netherlands
" achine-readable metagata ot ke e et ORCID: i ry 000 00300876021
s e ot et

= Documenting dependencies (o i
= Licenses
= Provenance

1=, Leyla Garcia*, Matcusz. Kuzak “#, Carlos
a Marin Del Pico*, Victoria Domingucy Dol Angel".
1, Paula Andrea Martinez*, Peter wumnm

ung <
er [ praxis P

000001 83242897

fr: ORCHD,

-l iophanie.wande. sandh@cern.ch; ORCID: hiips: e v 000-0002-9576 1974
 National Lif Science Supercompuing Cenier, Technicul University of Denmark. Denmark
E il isoné ch e dt; ORCID: Wips: Horeid ors U000. 0001 66661520
* National Imaging Facilty, Ausinalia
E-mait: pmartine: @ e cau; ORCID: Wps: oreid orgf00X0.0002-5990. 1985
Oford - Research Cenire, UK
ol peer il ek ORCID: M fomid ryo00 00032687 1982
* Barceloma Supercomputing Center (BSC), Spais
* s Cotaan d Receron { st Aot (CREA), Spain
ail: lfoso. valencia @ bsc.e5; ORCID: Mips: Honcid org 0000-0002-5937-6789

* ELIXIR Hub, UK
Fmai: Narrow @b uk; ORCID: W Horid org0000-0003-0338. 3070
*# Instituie of Applied Biasciences, CERTH, Greece

24515484 © X130 KOS P s the s

= \ersions!

HMC> 2R s




Software publication
What does it look like?

= State-of-the-art satisfaction of FAIR principles:
metadata (+ software) in a publication repository - e

768

®vews

= We have: metadata, publication repositories

= ~ GitHub

* D pip-upoadyml
o « Dtestym

o
model = getattr(spectra, spectrum dict["type"])

i OpenAlRE
norm.unit in (u.Unit("erg"), u.Unit("erg cm-3")) and nerm_type != “integral": : pe
1 raise NameError(
: Nlormalisation different than 'in “@context”: “"https://doi.org/10.5063/schema/codemeta-2.0",
1 ) "@type": "softwareSourceCode”, 26 Bytes
0318
1 . . X “license": "https://spdx.org/licenses/BSD-3-Clause", <
Ix: check the units of the normalisation et/ /s hibveal ,
"codeRepository”: "https://github.com/cosimoNigro/agnpy”
Ml is the only one allowing more than| P y P 6 & 8NPy ",
. . “contIntegration”: “https: ithub.com/cosimoNigro/agnpy/actions”, b
I norm.unEt == L Unit("en-3*): contIntegration ps://githul /cos gro/agnpy/ ns .
“ . . Name size
1 if norm type —- "differential®: dateCreated”: "2019-12-17",
1 Final_model — modsl(norm, *++spect] datePublished”: "2022-01-31", .
1 elif norm_type “gamma=1": "datemodified”: "2021-08-02", a - 2240
1 £inal_model = model.from norm_at | "downloadurl”: “https://github.com/cosimoNigro/agnpy/releases/tag/ve.1.6",
: norm, **spectrum dict["parame]  "issueTracker™: "https://github.com/cosimoNigro/agnpy/issues”, ! — - :
i ) “name™: “agnpy”, . = e
1 elif norm_type == "integral”: "version": "0.1.8", License (for es):
1 final_model = model.from_normalis "identifier": "10.5281/zenodo.4055175", B o 2 " 4
: norm, **spectrum_dict["parame| "description”: “agnpy is a python package focusing on the computation of the s
) “applicationCate ": “astrophysics” B . e 02 EREEE °
e o o o o e e e e e e e e e e e o b ? . Versions
"hmdlng 3 (»S(APE"HJ“H)BfP) il]debd 3 a = [EEm  ° =
developmentStatus™: "active”,
“isPartof": “https: ili ili 7 P . @mem °
3 ps://waw.astropy.org/affiliated/#affiliated-packages”, *

HMC> 2R s




Software publication
Where can HERMES help?

We have:
Publication repositories with metadata input forms/pull-based workflows
Metadata from different sources, in different formats/modes

We want:
As little to do with forms as possible
Control over what goes into the publication (push-based workflows)
A collated set of rich metadata for publication




HERMES
Automated software publication with rich metadata

2 Imholtz Rich tadata Software publication

= Aim: Support RSEs in automatedly publishing

their software with rich metadata
Helmholtz Metadata Collaboration Project: 07/2021-06/2023 — ZT-I-PF-3-006

Three Helmholtz centres:

= German Aerospace Center (DLR)
= Forschungszentrum Julich
= Helmholtz-Zentrum Dresden-Rossendorf

Concept paper: Software publications with rich metadata: state of the art, automated
workflows and HERMES concept [arXiv:2201.09015 | PubPeer]

Website: software-metadata.pub

<HMC> %



https://arxiv.org/abs/2201.09015
https://pubpeer.com/publications/43D31C250F3EC89D2AB6464FDD51E1
https://software-metadata.pub/

Software publication with HERMES
Scope

The user receives assistance in depositing software in an automated fashion. This may be used to create
publications purely with rich metadata (to be at least FAIR [5], even for closed source software) or with
attached artifacts like source code, executables, ete. (to be more easily reusable). To achieve this, HERMES
provides

« an extensible, configurable and automatable toolchain with capability to be executed for'®
— N software publications in
— M target publication repositories
— from the same origin
— as configured by the user,
 initially harvesting and collating statically available metadata from formerly described metadata
sources and
e initially targeting
— InvenioRDM and
— Dataverse project

for deposits of metadata and artifacts according to curator-defined requirements

and output of the respective metadata in a structured format (e.g., CodeMeta files) for further reuse.

Druskat, S., Bertuch, O., Juckeland, G., Knodel, O., & Schlauch, T. (2022). Software publications with rich metadata: state of the art,
automated workflows and HERMES concept. ArXiv, abs/2201.09015.

<HMC [55es


https://arxiv.org/abs/2201.09015

Software publication with HERMES
Overview (simplified)

JR @ Source code Cl/ICD Publication

repository repository
v
RSE
e
r =P
~p=|[Metadata files |« -~_ _ :
N ( collate ) :
S N = ( ‘collate )Platform API
Pr—— [ :
( collate ) 1
Code files |e=>"~ HERMES J' (publish
4 workflow -
\/\
Pr—— N G
i ( collate )
Documentation 4:3— -
files

proposel/publish . Curation i

| HELMHOLTZ
MES



What will HERMES give you?
Project outputs

= Software
= Software for software publication workflow automation
= Cl templates
= GitLab CI, GitHub Action, Jenkins, Travis ClI
= Training materials
= Adaption of HIFIS training materials to include workflow usage
= Project website
= One-stop shop for information and documentation
= Policy proposals
= Proposals for updates to policies/ guidelines at Helmholtz and Allianzinitiative

<HMC> [



Thank you!
Where to learn more about project HERMES?

A% Stephan Druskat, DLR, PI, @stdruskat

Oliver Bertuch, FZJ, PI, @poi ki lo_therm

(ﬁ Guido Juckeland, HZDR, PI. @cuidosuckeland

A

m Oliver Knodel, HZDR, @olikno1

Tobias Schlauch, DLR, @TobiasSchlauch

~ g
> W@ 4 )
NN

& Michael Meinel, DLR, @ledo2

= Find us on Twitter

= Write an email to
team@software-metadata.pub

= Go to software-metadata.pub
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