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- | am a software engineering researcher who studies RSE, not an RSE

- My work is all done empirically, | 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 | don’t
have a formal background



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



https://doi.org/10.1007 /s10664-021-10053-x

- Peer Code Review Survey — currently completing a follow-up
- Testing Survey — Finalizing write-up on follow-up
- URSSI Survey



Support scientific developers

Gather information about effective and ineffective practices
Understand and document software development practices
Provide feedback to teams



Development Methodologies
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Validation & Verification

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

Inspections
Formal planning
Use of regression test suites
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Peer Code Review in

Research Software

Interviews and surveys of scientific software developers — will highlight some key
findings
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Knowledge sharing- |

Improved code quality - | |

Helpful feedback- [ |
Positive feeling- [ ] Positive Experiences
Problems identified- [ |
Other- D
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Takes too long- | |

Misunderstand criticism- | |
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Other- 7]
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Understanding code - |

Understanding system- |:]
Administrative issues - I:I

Identify problems - \:’

Other- :]

0 10 20

Challenging Aspects

Time-

Phrasing comments -

Participation -
Developer egos -
Takes too long-

Other-

30

[

I—
Finding right people- [

—

(I

[

I

0

20

Barriers

40

60

20



Formalizing process- | J

Tooling- | |

More people- | |

Incentive- | |
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Software Testing
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Test case design- |

Lack of resources- I
External dependencies- [ ]
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Training -

More tests -
Infrastructure -
Automation -
Continuous integration -
Culture -

Improve code quality -
Acknowledgment -
Make simpler -

Resources -

Improvements

Needed
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* Scientific Software Engineering needs:

* Diverse
* Deep

* Unique problems that lack simple solutions
* Successful interactions require

* Time
* Openness to new ideas

27



Acknowledgements

* Roscoe Bartlett

* Victor Basili

* Neil Chue Hong

* Nasir Eisty

* Thomas Epperly

* Sandra Gesing

* Christine Halverson
* Dustin Heaton

* Lorin Hochstein

* Jeff Hollingsworth

Dan Katz

Richard Kendall

Kartla Morris

Aziz Nanthaamornphong
Karthik Ram

Damian Rouson

Forrest Shull

Susan Squires

Nic Weber

Doug Post

Marvin Zelkowitz

28



Photo Credits

* Alpha Stock Images - http://alphastockimages.com/

* By Joonspoon [CC BY-SA 4.0
(https://creativecommons.org/licenses/by-sa/4.0)], from Wikimedia
Commons

* https://www.hotelmanagement.net/nyu-lessons-learned

* By Roger Mclassus - Picture taken and uploaded by Roger MclLassus.,

CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=575581

29



