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Research Software Development at DLR 4#7
DLR

Some context:
* More than 10.000 employees, ~20% of DLR employees
involved in software development

 Variety of fields, maturity, and technologies:
https://doi.org/10.1145/3387940.3392244

Aachen-Merzbriick m

Brief history of DLR's Software Engineering pacen L st aust
Initiative: Buckbect ff Sort
e Activities started in 2005 .‘
e Since 2017 focus moved on research software S
@ Stlmgart
development m'ﬂ —

« Work is driven by the DLR institute for Software .o Oberpfatfenhofen
Technology and funded by DLR IT
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Examples of DLR Software (1/3)
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Examples of DLR Software (3/3)
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Reproducibility — A Special Challenge in Research ‘#7
DLR

« Reproducibility of scientific results is vital in
research!

« Making scientific results reproducible is
context-specific and can be hard in the
concrete case ®

« To enable reproducibility in computational
research:

 Researchers must make relevant data
and software available and cite them
properly in their research paper

 Researchers need to follow certain
minimum practices (see also:
FAIR Principles for Research Software)



https://doi.org/10.15497/RDA00068

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
have been published separately [11].”



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

How to make Software citable?
Provide Citation Metadata DLR

« Citation File
Format

* Full control over
citation metadata

« Growing tool
support (e.g., in
GitHub, Zotero,
Zenodo)

cff-version: 1.2.0
message: If 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: ©.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"



https://citation-file-format.github.io/

How to make Software citable?
Archive the Release and obtain a PID DLR

Installation

e Install Python >= 3.6 "

.. e . Versions
¢ Install the dependencies via: pip install -r requirements.txt
Veersion 1.0.0 Jan 22,2020
braview | 2 Download 10.5281/zenodo.36
Run the Jupyter notebook(s)‘ 1307
® Start Jupy‘ter: jupyter notebook Cite all versions? You can cite all versions by
. . using the DOl 10.5281/zenodo.3611306. This
® Your browser should start and you can select the corresponding analysis notebook. m T ST S AR TS, e £ TR

resolve to the latest one. Read more.
. " N
Citation Search |

Cite as
If you use this work in a research publication, please cite the specific version that you used using the citation metadata

von Kurnatowski, Lynn, & Schlauch,
S telels] DO! 10.5281/zenodo.3611306 § Tobias. (2020). Role and practice of
research software development at DLR

(Version 1.0.0) [Data sef]. Zenodo.

You can find an overview about the different versions of the material in the changelog. hitp://dol.0rgH0.5281/2en0d0.3611307

License

Copyright @ 2020 German Aerospace Center (DLR)

Export

BibTeX CSL DataCite Dublin Core
DCAT JSON JSON-LD GeolSON
MARCXML E Mendeley
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Software Engineering Initiative for DLR ‘#7
DLR

Software Engineering Initiative for DLR

Community
Building
and Experience
Exchange

Guidelines Training
and and
Tools Consulting

Policy
Development




Software Engineering Initiative for DLR (cont.)
DLR

DLR SE Guidelines

https://rse.dlr.de/

Change Management

Recommendation Comment Status

EAM.2: The most impartant information describing Build steps are | todo
how to contribute to development are stored in 2 missing
central location. (from application class 1)

Integration

Issue Tracker
Continuous
Collaboration

EAM.5: Known bugs, important unresolved tasks and
ideas are at least noted in bullet point form and
stored centrzlly. (from application class 1}

EAM.7: A repository is setup in 2 version confrol sys-
tern. The repository is adequately structured and ideal-
ly contains all artifacts for building a usable software
version and for testing it. (from application class 1)

DLR GitLab Instance

EAM.8: Every change of the repasitory ideally serves a
specific purpose, contains an understandable descrip-
tion and leaves the software in a consistent, working
state. (from application class 1)



https://rse.dlr.de/

Community Building and Experience Exchange ‘#7
DLR

Goals

* Improve collaboration across domains and hierarchies
« Enable the establishment of DLR-wide and local communities

Challenges

« Heterogenous target group
 High fluctuation of personnel
 Culture of “working on your own”

Current Approach

 Establish an official DLR-wide collaboration network
« Establish low-threshold opportunities for knowledge and experience exchange




DLR Software Engineering Network
DLR

« Consists of the Software
Engineering Contacts and further
Interested persons of each institute

-
- -
““““
- -
- -
””””
- -

Quality Assurance
Responsible

DLR Software Engineering
Responsible

« Software Engineering Network and

related roles are officially established
via DLR's quality policy |
Guidelines,

Experience Exchange,
Developers Development Tools
. Software Engineering Software Engineering
RO I e Of th e N etW O r k - Contact Instit Contact/Institute C

Developers

« Exchange experiences and needs across
the different institutes

» Discuss and work on central topics related

to software engineering Software Engineering
Contact Institute B
 Joint decision making

Developers




DLR Software Engineering Network
DLR

Role of the Software Engineering
Contact

Quality Assurance
Responsible

« Coordinate institute-wide software
engineering strategy and their practical

implementation
« Organize the institute-specific knowledge %
Experience Exchange,

exchange
Developers Development Tools

How do we collaborate? Contact ns Contactfnsttute C %

DLR Software Engineering
Responsible

Guidelines,

Software Engineering Software Engineering

Developers

* Yearly joint meeting, if possible in person
« Small working groups work on current

topics asynchronously
. . - Software Engineering
* Information exchange via a shared Wiki % Contact Instiute B

space, GitLab group, persistent chat, and
mailing list

Developers




Software Engineering ‘#7
Knowledge Exchange Workshops  WissensAustauschWorkshop DLR
Software Engineering VIl
16.- 17. September 2021, Virtuell

Idea: Organize a yearly software engineering event
to actively involve DLR researchers and to foster
exchange!

Software-
entWiCk‘Ung
in verteilten

Teams

Concept:

* Intensive 1.5 day workshop with focus on a main topic

 Active involvement of the participants through evi
interactive formats such as posters sessions, software

architecture speed dating, group work, etc.

Mehr unter s.dir.de/s!

« Social event
« Talk program consisting of DLR-internal contributions .

* Invited external speakers
 Results are shared via the

Anmeldung iiber das

DLR SoftwareEngineering.Wiki

Mehr Details unter:
s.dlr.de/seviii (DLR Wiki)



Overall:

Software Engineering

Knowledge Exchange Workshops (cont.) o8 pertoents

« 58 participants per workshop
in average

# Participants
1  Kick-Off 57 November 2014 Braunschweig
2 Tools and Processes 56 April 2015 KoIn
3 Open and Inner Source 53 April 2016 Oberpfaffenhofen
4  Software Architecture 52 April 2017 Berlin
5 Embedded Systems 47 May 2018 Bremen
6 Software Engineering for Data Science 55 May 2019 Jena
7  Software Development Process and 70 September 2020 Online

Software Architecture

8 Software Development in 71 September 2021 Online
distributed Teams

9 Inner Source and Legacy Code 65 September 2022 Online
10 ?? ?7? 2023 Berlin?




DLR Software Engineering Network
DLR

Software Engineering

@ Welcome to the SoftwareEngineering Wiki!

Idea: Provide a central place to

. . i ) ) . Suche in diesem Bereich Q
The SoftwareEngineering Wiki is the place to create, share and discuss software engineering
h 'I:t 1 1 t t content with colleagues on a working-level! We aim for an open and constructive exchange of
eXC a.n g e SO Ware e n g I n ee rl n g CO n e n ideas. Therefare, feel free to share your knowledge and encourage others to do so as well! Blog Posts

and find contacts at DLR!

Concept:

 Actively moderated

« Everyone can read, contribute,
and comment on content

» Pre-structured Wiki space
« Blog for announcing news

» Established in April 2013:
> 500 Wiki pages
> 250 blog posts

« Before you start: Please visit the Get Involved! section and subscribe to our Blog!
+ Any Software Engineering related question? You can ask it directly in the Ask a

Question section!
+ You require more information how you can approach the topic software development

in general? The guidelines section provides an overview about general recommendations.

In addition, your Software Engineering_ Contact & is able to support you!

This Wiki space is moderated by Simulation and Software Technology &. In addition, this work is supported and

funded by DLR's central IT department &'

Get Involved!

Get Involved!

Tools
™ 1)
E‘jg/
-

= ¥

Learn about specific
SE Tools!

Ask a Question

a2

3/

Ask a Question

Best Practices

Programming
recommendations,
how-tos and more!

Topics

Learn about specific

SE Topics!

Software
Engineering
Guidelines

Learn how to
organize your
software
development!

Literature

=
=

Find out about
useful SE readings!

Events

&

Find out about
upcoming
workshops,
presentations, or
trainings!

B Free and Open Source Software
Conference (FroSCon) - Call for
Papers / Call for Projects created by
09. May 2022
Software Engineering

B studienteilnehmerinnen gesucht!
created by

22 April 2022

Software Engineering

B DLR GitLab - Update from 14.5
=> 14.6 created by
Schlauch, Tobias 14. January 2022
Software Engineering

Latest Questions

B WsL2 / Windows Subsystem for
Linux 2 DNS issues
question
software-engineering
B Sicherheitskritische Software
question
software-engineering
B Remindertool
question
software-engineering

Latest Changes
Schlauch, Tobias

B DLR-GitLab commented
about 3 hours ago




DLR Software Engineering Network

ldea: Make It easier to discuss software
engineering related topics and ask
guestions!

Concept:

Establish the DLR Software Team using
the Mattermost

Actively moderated

Everyone can join public channels and
create public/private channels for their
OwWn purposes

Topic channels link back to Wiki pages

Established in early 2021
> 800 participants

> 35 public channels,

> 11.000 messages

DLR Software ~

= Q. Find channel

E Threads

+ CHANNELS

& AG wiss. Reporting fiir So...

& dir-se-guidelines
@ Open Source
® Java

& dare.it

@ C++

Containerization

GitLab and Git
Off-Topic

Python

@
@
@
@
@
@
@

SE Network
@ Sw Design & Architecture

@ Town Square

&) WAW Software Engineeri...

DLR

DLR GitLab Feedback No...

DLR GitLab Mattermost I...

Town Square v 57 P

»1 B =

@.0

~Python | ~C++ | ~Java | ~Kotlin | ~GitLab an...

April 20

A bissl off-topic. aber ggf. trotzdem interessant fur einige hier:
Helmholtz Metadata Collaboration (HMC) Project Call 2022 |
Open Now for Applications

April 21

Tobias Schlauch (DLR) 11:52 &M

Am 12. und 13. Mai findet ein Workshop zu Software in Research
organisiert von einem Max-Planck-Institut statt. Die Teilnahme ist
auch online méglich:
https://workshops.evolbio.mpg.de/event/54/

INJICD)
Future Opportunities for Software In

Research - 2022

Future Opportunities for Software in
Research Date: 12th and 13th May 2022
Venue: hybrid, in PI&n and online
Registration: Will open on 7th March 2022;
limit for on-site attendance: max. 60
persons Participation open to all academic
and research institutions Contribution
Types: lightning talks tu...




Summary ‘#7
DLR

« The heterogenous environment and requirements for reproducibility hold some special challenges for
supporting the research software development community at DLR

« Combined top-down and bottom-up approach with regard to community building and experience
exchange from the overall DLR point of view
« Software Engineering Network:
 Joint working and decisions making across the different DLR institutes
« Software Engineering Contacts organize institute-internal collaboration

 Low-threshold opportunities for knowledge and experience exchange:
« Software Engineering Knowledge Exchange Workshops
* DLR SoftwareEngineering.Wiki
* DLR Software Mattermost Team

» Future Idea: Establishing a culture of “Inner Source” to foster internal collaboration on concrete
software projects




Copyright and License Information
DLR

All content is licensed under Attribution 4.0 International (CC BY 4.0) with the following exceptions:

DLR logo, slide layout, DLR locations map on slide 2, © German Aerospace Center. All rights reserved.

* “Rollin Justin”, slide 3 (left), © German Aerospace Center. CC BY 3.0.

« “TET-1 and BIROS constellation”, slide 3 (top right), © German Aerospace Center. CC BY-NC-ND 3.0.

* “Analyse der Erdmantelkonvektion in CosmoScout VR”, slide 3 (bottom right), © German Aerospace Center. CC BY-NC-ND 3.0.
» “Darstellung von Verwirbelungen an einem Flugzeugfligel”, slide 4 (left), © German Aerospace Center. CC BY-NC-ND 3.0.

* “Numerical simulation of ignition processes in multi-phase flows”, slide 4 (top right),
© German Aerospace Center. CC BY-NC-ND 3.0.

» “Simulation of Urban MObility (SUMO) Screenshot”, slide 4 (bottom right), © German Aerospace Center. CC BY-NC-ND 3.0.
* “RCE Screenshot’, slide 5 (top left), © German Aerospace Center. CCO 1.0.
+  “Virtual Satellite Screenshot”, slide 5 (bottom left), © German Aerospace Center. CC BY-NC-ND 3.0.

+ “Synergies from the combination of global aerosol model simulations, in-situ measurements and Lidar observations”, slide 5 (right),
© German Aerospace Center. CC BY-NC-ND 3.0.

* “The Turing Way project illustration”, slide 7, © The Turing Way Community & Scriberia. CC BY 4.0.

Philae landing on comet 67 P/Churyumov-Gerasimenko, slide 23, © German Aerospace Center. CC BY 3.0.
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