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Figure 1: Motivating example timeline. first failures are highlighted in gray. In an ideal timeline, we would skip all passing
builds and run all failing builds. Existing approaches predict outcome for every build. Our approach predicts build outcome
if the last build passed. After observing a failure, it continues building until a pass is observed and it goes back to predicting.
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Figure 2: Ratio of passing builds to all builds. Passing builds
represent a vast portion of all builds.
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Figure 3: Ratio of subsequent failures to all build failures.
More than half of all build failures are subsequent failures.
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Table 1: Features studied for correlation with first failures.
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Build features Project features
Feature Short Description Feature Short Description
src_chum (SC) The number of changed source lines since Team_size (TS) The median number of developers over the
the last build. . s .
file_churn (FC) The number of changed source files since project’s CI usage history.
the last build. Project_size (PS) The median number of executable produc-
test_churn (TC) The number of changed test lines since the tion source lines of code in the repository
last build. over the project’s CI usage history.
num_commit (NC) The number of commits since the last build. Project_age (PA) The time duration between the first build
Project_performance_short] The proportion of passing builds in the re- and the last build for that project.
(PS) cent five builds. - - - -
Project_performance_long | The proportion of passing builds in the Test_density (TD) The median number of lines in test cases
(PL) whole previous builds. per 1000 executable production source lines
Time_frequency (TF) The time gap (hour) since the last build. over the project’s CI usage history.
Failure_Distance (FD) The number of builds since the last failing
build.
Week_day (WD) The weekday [0, 6] (0 being Monday) of the
build.
Day_time (DT) The time of day [0, 23] of the build.
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Figure 4: Correlation between build-features and ratio of
first failures. Four build features (SC, FC, TC, NC) had a
statistically significant correlation for more than 50% of
projects.
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Figure 5: Correlation between project features and ratio of
first failures. The correlation was statistically significant for
three project features: PS, TD, PA.
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Figure 6: Performance comparison on predicting first failures
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Figure 7: Performance comparison on predicting all failures
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