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• To understand how the newly introduced metric technical debt 

density trend explains evolution of technical debt

Research goal
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• 4013 Java source files

• 11,822 Git commits

• 21 open source Java projects

• SonarQube tool with 138 code 

smells 

Study design
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Metrics used in this study
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Technical debt density
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Technical debt density trend

Data processing for two revisions of 
two files. 
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Data collection
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Result: Overall Accrual & Repayment of TD throughout the whole 
development period

Delta of the red & 
green graphs

In the green zone, more 
commits repay 
tech_debt than accrual

In the red zone, more 
commits accrue 
tech_debt than 
repayment
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• The tech_debt metric is cumulative

• The td_density metric is normalized but still it carries 

effects of cumulatively measureming tech_debt

• The td_density_trend metric also carries effects of 

cumulatively measureming tech_debt

• The above figure/plot is not normalized even though 

td_density_trend comes from the normalized 

td_density metric

• Constructing this figure using a non-cumulative 

tech_debt metric will give us a normalized plot.

Result: Be Careful of the Measurement Type
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Result: Evolution of td_density explained with  td_debt_trend
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Result: Evolution of td_density explained with  td_debt_trend (cont.)
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Result: Componentization of tech_debt
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• Technical debt density trend metric

– Allows explaining the evolution of technical debt in terms of accrual and repayment 

(componentization of technical debt) in multiple ways

• We should be careful about the basic measurement types: Cumulative vs. non-

cumulative

• Future Work

– Investigate evolution of technical debt incorporating non-cumulative (organic) 

measurement of technical debt

Conclusion and future work
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