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Continuous integration

▪ Continuous Integration(CI) is a set of 
software development practices that 
allow software development teams to 
generate software builds more quickly 
and periodically, which allows the earlier 
identification of errors. 

▪ CI has been claimed to introduce several 
benefits in software development, 
including high software quality and 
reliability

▪ However, recent research pointed out 
challenges, barriers, and bad practices 
characterizing its adoption.
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GitHub actions

▪ GitHub actions help you 
automate your software 
development workflows in the 
same place you store code

▪ You can configure your CI 
workflow to run when a GitHub 
event occurs.

▪ Workflows must be configured 
using YAML syntax
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Goals

▪ To analyze usage of Continuous integration in open-source projects

▪ To study CI Github actions tool’s general usage

▪ To perform an analysis of bad practices encountered when 
adopting Github actions CI tool 
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▪ We used GitHub Rest API V3 to analyze repositories 
created from 2018 on, with more than 100 stars,

▪ We studied 43193 repositories overall.

Experimental procedure(1)
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Experimental procedure(2)

▪ We further analyzed projects that use GitHub actions tool 

▪ We studied 1768 YAML files using GitHub actions as a CI tool

▪ We used node.js technology, and YAML library, installed by using 
NPM, a package manager for Node.js packages
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Research questions: General CI usage

▪ RQ: What is the breakdown of 
usage of different CI services in 
open-source projects?

▪ Result: Travis is so far 
the most used CI tool in 
open-source projects, 
followed by GitHub 
actions tool

52,2%27,3%

10,4%

9,5%
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Research questions: General GitHub actions usage(1)

▪ RQ: How much complex are CI GitHub actions files?

▪ RQ: When do CI workflows of GitHub actions run?
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Research questions: General GitHub actions usage(2)

▪ RQ: How much complex are CI GitHub actions jobs?
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Research questions: Bad practices (1)

▪ RQ: How frequently are job's names not express what task has a job to 
automate?

▪ Procedure: 

- We classified jobs in classes, like build, 
test, deploy, release, etc, based on 
words that their names/ids contain. 

- Jobs not belonging to any class are 
considered meaningless

- Not every job’s name belonging to a 
class is considered meaningful (CI 
generic, hello world)
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Research questions: Bad practices (2)

▪ RQ: What is the usage of environment variables/absolute 
paths/comments in GitHub actions?

Use absolute
paths?

% files # files

Yes 9,9% 175

No 90,1% 1593

Use 
comments?

% files # files

Yes 31% 548

No 69% 1220

626
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Research questions: Bad practices (3)

▪ RQ: How many bad practices can be found in GitHub actions files 
simultaneously?

626
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Conclusions

▪ Travis is so far the most used CI tool, but the Github actions usage 
is also widespread in open-source projects

▪ GitHub actions are used mostly to automate build process, and 
prefer monolitic builds.

▪ Bad practices such as absence of comments or non-use of 
environment variables are really widespread when adopting GitHub 
actions, whilst absolute paths are not really used.
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Future directions

▪ To search correlations between the measured results

▪ To propose further research questions investigating more specific
aspects of CI automation

▪ To validate the answers by means of interviews to developers

▪ To compare the occurrencies of bad practices in other CI tools
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