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Continuous Integration (CI)
practice in software development, widely
recognised and adopted
involves frequent merging into central
repository [1].
CI implementation != "one size fits all
solution" <- constraints and contexts.

Performance of CI Build Stage
"heart of software development ecosystem"
[2]

Github Actions - Compelling Dev Option [3]
flexibility
robustness
tight GitHub integration

Introduction

Results

GitHub projects
analysis 
Focus on GitHub
Actions as CI tool.
(Travis CI - extensively
studied) [4]
Gap: Isolation study of
performance aspects
[4]
Performance metrics:
build breakage & build
duration

Research Question
Methodology

Exploring Descriptive Metrics of Build Performance
 

A Study of GitHub Actions in Continuous
Integration Projects

 

Radu Stefan Constantinescu
Contact: Constantinescu-3@tudelft.nl

Author

RQ1: What are the key build level metrics
that significantly contribute to the
evaluation of build performance?
RQ2: What are the essential project level
metrics that play a significant role in the
assessment of build performance?

What are the most descriptive metrics
for identifying build performance?
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Principle: "If it's not
broken don't fix it" 

Keep configuration simple,
 solve failures fast 

Retrying failed builds won't fix them 

CI Build Activity - Project
context dependent

Strong Performance indicators:
Caching, Fail-Fast, Skipping 
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Keeping team size low and
having a small project,
practices of good performance

Adopt CI best practices
fast, before it's too late 

Maturity: Influence of
Build Performance 

2
Keep the main clean,
experiment on other

branches

300 Repositories 
1297 Workflows

 

66 Repositories
84 workflows

Non-Dummy Projects
Workflow Filtering

Repository Selection

Performance Clustering
Last Quarter of Workflow Lifespan
Quadrant Clustering (mean)
LBLD, LBHD, HBLD, HBHD

Build-Level Metrics (caching, fail-
fast, retrial) 
Project-Level Metrics (maturity,
activity, reputation)  

Metric Selection
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Conclusions06 References07Limitations05

Limited  # repositories studied.
Possibility of bias in repository selection.
Looking at restricted history of builds.
Workflow filtering. 
Observations based on cluster properties.

New CI tools, like GitHub Actions, show similar patterns in terms of
best practices to already studied CI technologies.
Build Level Metrics: Job Churn, Caching, Fail-Fast configurations,
Skipping usage, show clear relation to build performance.
Project Metrics: maturity and project context, strong pre-requisites
needed for a holistic understanding of performance
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