
- I am a software engineering researcher who studies RSE, not an RSE
- My work is all done empirically, I think it is important to collect various types of data 
through various approaches to understand the needs and effectiveness of practices – 
I will talk more about this as we go
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Software Engineering
- People vs. tools/languages
- Important to understand human factors
- Most of my work could be considered ”applied sociology” – even though I don’t 

have a formal background
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- There is an increasing focus on humans in the general SE world (see previous ICSE 
foci and papers)

- Many of the issues that come up are not technical
- We must understand the needs of the developer and/or user community before 

choosing the right solution (this is especially true when choosing a new 
tool/language/…)

- It is also important to choose the appropriate SE methods based on the types of 
software mentioned earlier and the developer dimension (individual up to group)

- We’ve done research in Software Process, Human Errors, Social Debt, Peer Code 
Review

- One area we could learn a lot from is Open-Source – we’ve done a lot of research 
in community building in the Open Source context
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- Peer Code Review Survey – currently completing a follow-up
- Testing Survey – Finalizing write-up on follow-up
- URSSI Survey

5

https://doi.org/10.1007/s10664-021-10053-x https://doi.org/10.1007/s10664-022-10184-9g

https://doi.org/10.7717/peerj-cs.963



• Support scientific developers
• Gather information about effective and ineffective practices
• Understand and document software development practices 
• Provide feedback to teams
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Development Methodologies
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Where People Spend 
Software Time
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Aspects of  Software 
Development
that are More 
Difficult than 
Necessary
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• Vary in formality and completeness
• Core algorithms vs. User Interactions
• Percentage of code tested
• Dedicated testers vs. End users

• Required by sponsor?
• Existing verification techniques not useful
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Validation & Verification
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V&V is very hard because it is hard 
to come up with good test cases

I have tried to position CONDOR to the place 
where it is kind of like your trusty calculator – it is 
an easy tool to use. Unlike your calculator, it is 
only 90% accurate … you have to understand that 
then answer you are going to get is going to have 
a certain level of uncertainty in it. The neat thing 
about it is that it is easy to get an answer in the 
general sense <to a very difficult problem>.”



• Implications 
• Traditional software testing methods are not sufficient
• Need methods that ensure the quality and limits of software

• Suggestions
• Inspections
• Formal planning
• Use of regression test suites
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We have a rule of thumb. We plot 2 
lines (from Matlab and C++ programs) 
and if close, then it is ok.

It is an engineering judgment as to 
which errors are important and which 
ones are on the margins.



• Interviews and surveys of scientific software developers – will highlight some key 
findings
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Peer Code Review in 
Research Software
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Percent of  Code that Undergoes Review
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Problems Identified
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Positive Experiences
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Why Important

How It Improves
Code
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Challenging Aspects

Barriers
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Improvement Areas
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Testing Methods Used
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Challenges
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Improvements
Needed



• Scientific Software Engineering needs:
• Diverse
• Deep

• Unique problems that lack simple solutions
• Successful interactions require

• Time
• Openness to new ideas
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