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Table 4: Candidate file-based metrics

Metric Description

Code Churn The number of lines of code that were
either added or changed over the history
of this file

Updates The number of updates to the repository
that mncluded this file

Developers The number of distinct developers who

have updated this file over its history

(SunvAverage/Max)
of Degree

The (sunvaverage/maximum) of each
developer’s degree over a file’s history

(SunyAverage/Max)
of Closeness

The (sunvaverage/maximum) of each
developer’s Closeness over a file’s history

(SunyAverage/Max)
of Betweenness

The (sunvaverage/maximum) of each
developer’s Betweenness over a file’s
history

Number of Hub
Developers

The number of distinct hub developers
who update this file
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Table 5: Variables of the test failure model
Metric Transformation
Code Churn Log
Updates None
Developers Square root
Sum of Degree Square root
Sum of Closeness None
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Cumulative Percentage of Test Failures
Found in Cross-Validation
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Table 6: Variables to metrics in the post-release failure model

Metric Transformation
Updates None
Developers Square root
Sum of Degree Square root
Sum of Closeness None
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Cumulative Percentage of Post-Release Failures
Found in Cross Validation

100% 1T
90% ittt
80% i
T 700% 4
P
w 60% - i
7]

£ 500 HEEE L

& 40% HEEL L

(o) £

o\°30°/°"§‘_.:.:.:.:.:. ..... & Optimal
20% SN [1 Model for Post Release Failures
10% .. 0O Random Ranking

00/0 1 T T T T T T T T T
0% 10% 20% 30% 40% 50% 60% 70% 80%  90%
% of Files

IV LFRELRTDESVEETIED =M

Optimal &Y+ 5 B2 (XK o7=




ST 32 5
(Next-ReleaseDIHE)

Cumulative Percentage of Failures Found
in Next-Release Validation
100%
90% o RO .
- 80% s .
c o | BT e e e e e e e e e e
g S
gGO% SDOSOEANANSNS
5 50% SO
5 40% SRS
ST & Optimal
0% 0 Model for Test Failures
10% .. O Random Ranking
0% T T T T T T T T r
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
% of Files

OptimalEhHh T MZRICLFE R ZEf->7-




ST 32 5
(Next-ReleaseMDIZE)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

% of Failures Found

Cumulative Rate of Percentage Failures
Found in Release Ry,

& Optimal
O Failures Found|."
O Baseline

lflll1rlllllIIIII'IFIII'ITIII]FIIIIIII’III'III

0 5 10 15 20 25 30 35 40
Week Number

Figure 5: Cumulative percentage of observed failures found
over time during Ry,
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Found in Release Ry.,
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Table 8: Spearman correlation coefficients from cross-
validation of the training set

Average Standard Deviation
SLOC Model 0.400 0.03
Code Churn Only 0.706 0.10
Network Metrics Only 0.514 0.05
System Test Model 0.778 0.03
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