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What? Why?

- Investigate which are the software engineering (SE) best practices for machine learning (ML)

- Validate if these practices are adopted by practitioners

- Investigate the effects of adopting these practices (e.g., traceability, software quality)

- Investigate which traditional software engineering best practices apply to ML
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How?

- Performed a literature study to discover best practices for ML

- Designed a questionnaire to validate the adoption of practices with practitioners

- Interviewed practitioners to seek their challenges and validate the questionnaire

- Ran a survey with practitioners

- Interpreted the survey results
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Literature review on SE for ML

- We reviewed over 50 articles, both from
academic publications and grey literature

- The majority of articles come from grey
literature

- We compiled a curated list of articles,
available on Github, at:
https://github.com/SE-ML/awesome-seml

- We welcome suggestions and contributions
to the literature list, from the community
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A catalog of SE practices for ML

- From the literature we compiled a catalog
of 29 best practices for ML

- We classified the practices in 6 categories,
corresponding to different stages of the
broad ML development process

- We made the catalog of practices available
online
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An example of best practice
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The catalog welcomes comments and 
contributions from the community
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Survey design

- The survey is an observational study, i.e., we ask teams of participants if they adopt the practices at the moment they
fill in the questionnaire

- The questionnaire is divided in 4 parts: Preliminaries, Practice adoption questions, Effects, and Others

- In the preliminaries we asked participants about their background so we can assign them to groups

- The practice questions validate the adoption of practices

- The effects questions allow us to test the hypothesis that adopting a set of practices leads to an intended effect
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Survey demographics

Based on 313 valid answers
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Grouped by continents Grouped by organization type Grouped by team size Grouped by team
experience
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Adoption rate based on demographics

- North America has a different practice adoption
- Most trends are expected (e.g., the adoption of practices increases with team size)
- A small deviation for teams with more than 5 years of experience can be observed (due to practice novelty?)

Alex Serban
cs.ru.nl/~aserban

Grouped by continents Grouped by organization type Grouped by team size Grouped by team
experience

https://se-ml.github.io



Adoption rate for individual practices

- We use a simple algorithm to rank the
practices by their adoption rate

- The algorithm measures the percentage of
“at least completely”, ”at least mostly” and
“at least partially” adoption for each
practice

- This method is meant to remove some
noise stemming from uncertain answers,
which lay on the boundaries
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Top 5 most adopted practices
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Top 5 least adopted practices
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Adoption of practices based on practice type

- We defined 3 types of practices: Traditional
(SE practices), Modified (from traditional for
ML) and New (only for ML)

- The new practices are the most adopted,
which means ML teams focus on ML
practices
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Adoption of practices based on the data type

- For the three most used data types, the
adoption of practices is consistent

- This result implies that the practices apply
equally to the data types

- For the other data types, we plan to collect
more data
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Relationship between practices and effects

- 4 effects were built in the survey, as shown below

- In all cases, the adoption of practices correlates strongly with the effects
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Predicting effects from practice adoption

- We train 4 ML regression models for each effect, to predict the effects from the practices

- In all cases, the effects can be well predicted from the practices
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Practice importance for each effect

- For each effect, we plot the practice
importance as revealed by the predictive
models, and their adoption rate

- The practice importance is measured by the
Shapley values

- The plot gives an overview of which practice
to adopt first, in order to maximize return of
investment for achieving a desired effect
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Conclusions

Materials:
- reading list: https://github.com/SE-ML/awesome-seml
- catalog of practices: https://se-ml.github.io/practices
- survey: https://se-ml.github.io/survey/
- news: https://se-ml.github.io
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