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Context

• Quality attributes of the System Under Test (SUT[1])
• Evaluation focused on non-functional aspects
• Metrics 

• The use of CI
• CI environment data
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[1] Laranjeiro, N., Agnelo, J., & Bernardino, J. (2021). A systematic review on software robustness assessment. ACM Computing Surveys (CSUR), 54(4), 1-65.



Objectives

• More capacity for assessing quality attributes

• Shorter feedback loop for the evaluation

• Continuous quality improvements
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Problems

• How to know the capabilities of CI environments for quality attribute 
evaluation

• What metrics exist to support the evaluation of quality attributes in 
automated manners

• A CI solution may not be suitable for everyone
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What we do

• What is the state-of-the-art of quality attribute evaluation using CI?
§ A CI base-line model[1]

• How to utilize CI environments for quality attribute evaluation?
§ Empirical evidence[2] - metrics for the evaluation

• How to maximize the use of CI environments?
§ Evolve CI to fit the need of quality attribute evaluation
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[1] Yu, L., Alégroth, E., Chatzipetrou, P., & Gorschek, T. (2020). Utilising CI environment for efficient and effective testing of NFRs. Information and Software Technology, 117, 106199.
[2] Yu, L., Alégroth, E., Chatzipetrou, P., & Gorschek, T. (2023). Automated NFR testing in Continuous Integration Environments: A multi-case study of Nordic companies. Empirical 
Software Engineering.



State of the art (SOTA)
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SOTA: quality model



SOTA: ISO mapping
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SOTA: CI model

• From component view[1]

2023-09-05 9

[1] Yu, L., Alégroth, E., Chatzipetrou, P., & Gorschek, T. (2020). Utilising CI environment for efficient and effective testing of NFRs. Information and Software Technology, 117, 106199.
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A multi-case study
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Case study: CI model – metric view
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Case study: CI environment data
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Case study: 
metrics
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Case study: 
a roadmap
• Evolve CI environments 

to meet different needs 
of quality attribute 
evaluation
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Challenges (1/2)

• Project scope
§ Measurable quality level
§ Insufficient data
§ Complexity of software dependencies
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Challenges (2/2)

• Technique scope
§ Unstable CI environment
§ Lack of tools to evaluate specific quality 

attribute (e.g., usability)

• Organizational scope
§ Continuous quality monitoring
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Lesson learned
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Lesson learned - process level
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Lesson learned - project level

• Maintain “right level” of quality
• Quality attributes can be evaluated from multiple aspects
• Metric definition

• Multiple metrics to evaluate on metrics
• Consider limited resources

• International standards[1]
• Comparable results
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[1] ISO/IEC-25023: Systems and Software Engineering: Systems and Software Quality Requirements and Evaluation (SQuaRE): Measurement of System and 
Software Product Quality. ISO (2016)



Lesson learned - technique level

• Unstable CI environments
• Feedback time
• Flaky tests

• Tools for the evaluation
• One tool does not fit all evaluation
• Caution before introducing new tools

• Monitoring
• Trade-offs between quality attributes
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Get in touch!

Liang Yu
liang.yu@bth.se 
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