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The World of Research 

The Reality 

• Nearly everybody writes codes 

• Result does not always has to be proper software 

• Programming is a tool 

• Research is the goal – not software 

• But software grows over time… 

> Sustainable Software Development in Research > Haupt, Carina > 09.+10.10.2018 DLR.de  •  Chart 3 

Quelle: Alex The Professional Economist,  
https://sites.google.com/site/alextheprofessionaleconomist/week-5-data-analysis 
 



The World of Software Development 

The Reality 

• Complexity 

• Changeability 

• Discontinuity 

• Invisible 

• Conformity 

• Technology 
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Quelle: Olivier Widder, Geek & Poke,  
http://geekandpoke.typepad.com/geekandpoke/2012/04/sometimes-its-that-simple.html,  
CC BY 3.0: https://creativecommons.org/licenses/by/3.0/deed.en_US 
 



The World of Software Development in Research 

The resulting Problem 

Reproducibility  

(and sustainability) 

crisis 
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Quelle: Sidney Harris,  
http://sciencecartoonsplus.com,  
Copyright © 2018 by Sidney Harris. 



The World of Software Development in Research 

What needs to be done? 

• Understand Users 

• Design it 

• Program it 

• Test it 

• Fix it 

• Write Documentation 

• Release it 

• … 
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DLR 

Some Facts around Software Development 

 
Some numbers… 

• More than 1500 employees develop software 

• DLR is one of the biggest „software houses“ in 

Germany 

Characteristics 

• „Developer“ often do not have any training in 

software development 

• Huge amount of software projects 

• Variety of used software technologies 

 

How to support scientists to develop 

sustainable software? 
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DLR 

Our approach 

Guidelines 

Software Engineering Initiative of DLR 

Trainings 
Experience 

Exchange 

Knowledge 

Provision 
Collaboration 
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Our approach for DLR 

Details 

• Software Engineering Network 

• Trainings 

• SoftwareEngineering.Wiki 

• KnowledgeExperienceExchanges 

• RSE Consulting 

• Guidelines 
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Guidelines support research software developers to self-assess their software concerning good 

development practices. 

• Guideline document & Checklists 

• Joint development with focus on good practices, tools, and essential documentation 

• 77 recommendations give advice in different fields of software engineering: 

The DLR Software Engineering Guidelines 

Topics 
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Requirements 

Management 

 

Design & 

Implementation 

  

Change 

Management 

 

Software 

Architecture 

  

Release 

Management 

 

  

Automation & 

Dependencies 

 

  

Software Testing 

 

https://zenodo.org/record/1344612 (EN) 
https://zenodo.org/record/1344608 (DE) 

https://zenodo.org/record/1344612
https://zenodo.org/record/1344612
https://zenodo.org/record/1344608
https://zenodo.org/record/1344608


The DLR Software Engineering Guidelines 

Tailoring Checklists 
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Application class 1 

• „small“, but other use it  

Application class 2 

• „medium – large“, other use it, 

long-term support 

Application class 3 

• „products“, critical for success 

 of department or institute 

Application class 0 

• Personal „use“  

(intentionally left blank) 

 

 

Classification may change over 

time! 

An application class provides an initial  

starting point. Recommendations can 

be added and removed to fit the context. 



The DLR Software Engineering Guidelines 

Using Checklists 

DLR.de  •  Chart 12 

Topic Overview Concrete Guideline 

Check List 
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The DLR Software Engineering Guidelines 

Motivation 

For whom is it suited? 

• New developers: Finding out about suitable SE practices 

• Senior developers: Making sure to not forget something 

In which situations could they support you? 

• Finding out about the current status of a software 

• Reasoning about / finding improvements concerning SE practices  

• Convince your sponsor, boss, colleagues etc. to introduce a suitable level of SE practices 

• Supporting hand-over of software 
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Python script for calculation of characteristics of a set of sample values 

• Software is a small tool and used by other internally. 

Summary of the generic recommendations: 

• Manage your code using a version control system 

• Apply a basic coding style, strive for a modular design, avoid code duplication and over-

engineering 

• Automate creation of an executable, usable version 

• Provide essential documentation: software purpose, user and developer information, constraints and 

central concepts, known problems and ideas 

• Internal release: test your software and assign a proper release number 

• Public release: check the open source guidelines 

 

 

The DLR Software Engineering Guidelines 

An Example 
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Recommendations have to be mapped into the concrete development context. 

The software  

fits well into the application 

class 1. 



 

The DLR Software Engineering Guidelines 

Possible Implementation 
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Git repository which contains code, 

examples, build script, and documentation 

• Code is broken into small functions 

• Coding style recommendations applied 

• Build script for packaging and installing 

• Release numbers follow  

semantic versioning approach 

• CHANGES.md explains user-understandably 

major changes 

• Releases correspond to 

tags 

• Release package 

download 

• Examples provide reference input values and 

results 



 

The DLR Software Engineering Guidelines 

Possible Implementation (cont.) 
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• README.md:  

main documentation 

• CONTRIBUTING.md: 

contributor information 

• Explanation of the  

software purpose  

(what?, for whom?, why?) 

• Overview of the main features 

• Important usage constraints and 

conditions 

• Basic installation and 

usage information 

• Future plans and ideas 



The DLR Software Engineering Guidelines 

Summary 

• Checklists are project sensitive 

• Generic recommendations → Solution Suggestions 

• Covering the Basics 

• Reevaluate regularly 

• Wide range of use cases (Status, Hand-Over, 

Argumentation, …) 
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We are not the only ones… 

eScienceCenter (NL) 

• Similar to Application Class 1 

• Split up by use case 

• Paper Publishing 

• Users 

• Contributors 
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Quelle: eScienceCenter 
https://guide.esciencecenter.nl/best_practices/checklist.html  

https://guide.esciencecenter.nl/best_practices/checklist.html


There is a whole movement… 

• RSE UK (http://rse.ac.uk/) 

• de-RSE (http://www.de-rse.org/) 

• Foundation: 26. November 2018, Berlin 

• deRSE19 Conference: 4.-6. June 2019, 

Potsdam 

• Helmholtz Task Group „Wissenschaftliche Software“ 

(https://os.helmholtz.de) 
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