
Sampling & Metrics 
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Survey & MSR 

• Many software repositories are avalaible 
(Source code, bugs, tests, requirements) 

• Why not using them to perform a survey? 
– Goal, Null hypothesis, operation, analysis 
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Example of Survey 

Repository 1 Repository 2 Repository 3 Repository 4 Repository n 

... 

Are library migrations 
frequent ? 

Cédric 
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Harmony: Browse Model 

Repository 1 Repository 2 Repository 3 Repository 4 Repository n 

... 

Harmony 
Framework 

Cédric's Harmony analysis 
4 % of the studied repositories 
performed at least one 
migration 
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Issues 

• Sampling 
– The more repositories the best the result of the 

survey? 
– Which repositories (big, old, small, young, active, with 

large community, …)? 
– How many repositories? How much of their 

resources? 
• Metrics 

– Re-using existing measures? 
– How to define new measures? 
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Principles of statistics 

• Individual (Unit of interest) 
– Object to measure (class, project, developer, …) 

• The distributivity of the measures has an impact 
on the number of individuals to measure 
– Normal law ≈ 30 individuals 
– Flip a coin. With 10%. With 10 tests. 

• P(1 A and 9 B) = P(1/10) = 0.0097 
• P(2/10 or less) = 0.097 
• P(3/10 or less) = 0.449 
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Sampling - Principes 

Primary unit selection 
has a major impact  
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Cluster Sampling 
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Double Sampling 
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Example on NM+NA 

• NM + NA = Number of methods + Number of 
attributes 

• 80/100 quantile 
• 3 large projects 

– NM+NA = 27 (but no trust !) 

• Double Sampling on GitHub (400 projects) + 
Bootstrap on 1000 classes 
– Nm+NA = [23-27] with 95% of confidence 
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Metrics 

• Measure the quality of software development 
• Analyse the impact on maintenance 
• Identify anti-patterns 
• Examples 

– Source Code: LOC, CBO, DIT, DIT, … 
– Workload: NbCommits, Touches, CHURN 
– Bugs: NbOfOpenBug, TimeToFix 
– … 
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Metrics, effects and aggregation 

• A metric should represent something 
• Correlation to measure the « effect » of the 

metrics  
• Aggregation of metrics  
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Detecting Fault Prone Component 

• Use metrics to identify 
fault prone components 

• Focus maintenance on 
these components 

 



Correlation 

Depends on 
both the 

metrics and 
software 



Combine Metrics 

 



But … 

Predictors are accurate only when obtained 
from the same or similar projects. 



Properties [CK94] 
• Noncoaseness 

– For each P there exists Q such that m(P) ≠ m(Q)  
• Nonuniqueness 

– There can exist distinct classes P and Q such that m(P) = m(Q) 
• Design Details are important 

– Given P and Q, which are similar, this does not imply that m(P)=m(Q) 
• Monotonicity 

– Given P and Q, m(P) ≤ m(P+Q), m(Q) ≤ m(P+Q) 
• Noequivalence of Interaction 

– Given P, Q and R, m(P) = m(Q), does not imply that m(P+R) = m(Q+R) 
• Interaction increases complexisty 

– m(P)+m(Q) < m(P+Q) 
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Conclusion 

• Use existing data (OSS Repository) to perform 
survey 

• Statistics and sampling 
• Metrics and correlation 
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